Projects List

Institute: Dublin City University, Dublin. (.)

GP System Gary Allen (.) 

I have been asked to do this system by Rosputin Ltd, Roscthe. It will allow doctors to maintain patient records, generate prescriptions and manage their accounts, it will also allow the doctor to do patient profiles, print referral letters and print letters notifying the patient of inoculations and diseases. I have looked at several systems and found that a lot are badly designed, leaving the doctor with a lot to learn, this makes the system not worth the doctors while to use it. Therefore I propose to make my system extremely user-friendly so that the system is useful. 

Traffic Monitor Gerard Banaghan (.) 

The purpose of this application is to model a traffic system for a road network It allows the user to set up and monitor a real road situation. This road network, which is built by the user, may include road sections, junctions, traffic lights, and road sensors. The road system is represented on a map from which the user can monitor the system. The application also incorporates the D6 minicomputer, which is programmed as a traffic light controller. Once the user creates their road network, 'Traffic Monitor' can plan, monitor and control their traffic system. 

Gravity Simulator Charles Becker (.) 
This program will allow the user to create a solar system operating under the laws of gravity. The user will be able to add or take away planets from the system. The user can also edit planets making them bigger or smaller or changing their composition (i.e. from gaseous to solid form), this will also alter their appearance. These changes will have gravitational effects, such as increasing or decreasing the speed of the orbit. The purpose of this program will be to entertain and inform the user in the subject of astronomy. 

Windows Image Enhancer Sinead Boran, Carmel Gallagher (.) 

This is windows toolkit to allow the storage, acquisition and manipulation of digitised images. It will provide image enhancement functions such as modification of contrast, edge enhancement, reduction of blurring etc. which serve to enhance or in some way alter the quality of an image. The improvement in quality is relative depending on the required application e.g. one application may require sharpening of an image and another may require the defocusing of an image. This is a rapidly developing area and our toolkit could be used by a diverse range of applications. 

Intelligent Personal Construct Elicitor Tadhg Bowe (.) 
This project is based on the idea of construct elicitation.Using a special interviewing technique. The interviewee is brought through a series of steps resulting in what is known as a full grid . These steps include choosing elements, elicitating constructs, laddering and rating constructs. The project is designed to replace the interviewer; removing for example observer bias.The interviewer can now analyse the full grid with the appropriate analysis techniques. 

Bytronics Multiapplication Controller Desmond Brennan (.) 

The Bytronics multiapplication board is a piece of hardware which contains any different types of controllable applications e.g. a motor , a fan, a heater , a display , a strain gauge , a thermostat and a buzzer.The project is to show how these applications can be controlled by the PC and teach by means of description how the I/O operations of the board work. The project will show by diagrams,descriptions and on-screen graphics what is being used on the board and what is affected by this. 

Multi-Media Guitar Tutorial Colin Brown, Robert Doherty (.) 
The aim of the project is to teach the user how to play the basic guitar chords using lessons which incorporate both video and audio features. The project's interface will be written using Microsoft Visual Basic, with C being used to write some of the more technical aspects of the project. 

Modelling Of Species Interaction Using ORBIX Distributed Objects John Burns, Aman S Kohli (.) 
This project uses the CORBA-compliant distributed object system ORBIX to model species competition and selection. It will allow the user to configure multiple concurrent ecosystems and examine the progression of each. The results will be presented real-time in a graphical and statistical manner. Probabilistic Cellular Automata is the underlying model mechanism used, and the entire system runs under the SunOS operating system with a Motif GUI. C++ is the implementation language. 

Graph and Network Analysis David Cadogan, John O'Brien (.) 

The area of graph and network analysis has had a 30 year period of development, has strong indications of research momentum and excellent potential for applications. Our application is motivated by the need to provide a teaching tool to help the telecommunication designer, for example, to model and analyse various practical graph orientated problems. It will solve NP-Complete graph invariants such as the colouring problem using heuristic approximation algorithms. (Colouring problem : Colour the nodes of a graph so that no two adjacent nodes are of the same colour.) 

Time and Attendance Calculation Engine Alan Clinton, Sue Kane (.) 
To design and build a software calculation engine capable of supporting different work practice rules common in industry today. Rules to be covered include overtime entitlements, late tolerances, call-ins, flexitime etc. The software will be windows based, real-time and multi user. It will communicate bi-directionally with an electronic clock and an existing MIS package. The software will use data tables to allow parameterisation of company specific figures and to communicate with different time clocks and software systems. This project is being developed from an idea proposed by Softworks Computing Ltd., Bray. 

WCTV John Connaughton, Frank Whyte (.) 
This is a Windows Multimedia application. It involves the integration of television transmission and programme selection. The hardware in use consists of a Video Overlay card, a Television Tuner card and a sound card. The system is implemented using Visual Basic and C++. The system simplifies the task of television programme selection by allowing the creation of user profiles and the generation of specialised programme listings. The options available to the user include the booking of programmes of later transmission, user profile review and viewing of currently transmitted programmes. 

Investigation Of ODBC David Connolly, Brian Connolly (.) 

The Microsoft ODBC(Open Database Connectivity) standard allows for a single compiled C or C++ program to access any DBMS(Database Management System) that has an ODBC driver. The main objective of our final year project is to set up two DBMS's - MS ACCESS and dBase, and enable user queries to access data stored in both these databases simultaneously. Hence the user will be able to retrieve data transparently, i.e. the user need not know which database the information is stored on and retrieved from. We are also incorporating aspects of OLE(Object Linking and Embedding) into our project. 

Visual Geometry & Algebra Tutorial Sinead Connolly, June Ahern (.) 

tool for children, based on the Montessori method of teaching. The geometry section displays 2-Dimensional and 3- Dimensional shapes, while the algebra section displays numeric operator grids. Both sections are accompanied by audio and textual information, as well as questions. This project is a Windows-based application. The user interface is written in Visual Basic with a Dynamic Link Library calling the under- lying code, which is written in C++ 

NLP Interface To Robot Arm Jeremy Cronin, Alex Fleming (.) 
Our application is a multi-interface to a robotic arm. This consists of a windows interface, a command line interface and a single word recognition(voice)interface. These allow the user to dictate the movement of the robotic arm. This is implemented on a PC and uses Borland C++ for Windows 

Cellular Automaton Model For Traffic Flow Sinead McCaffrey, Nuala Cullen (.) 

which realistically portrays traffic flow, and problems (and their effects) that may arise.The way in which this is obtained is by using a cellular automaton to simulate traffic flow. A cellular automaton provides a way of viewing whole populations of interactive 'cells', each of which is itself an automaton 

Student Database John Curran, Patrick Rabbitte (.) 

This project is a multi-user Student Information System for utilisation within the School of Computer Applications. The system preserves a history of all interactions between the student and the school, allowing any item of information to be traced back to its source. This is important for security reasons and allows longitudinal studies of student performance. Once a transaction record is added, it cannot be deleted or modified. New transaction types can be defined dynamically. A relational database engine is used to facilitate user queries. Facilities for including photographs and voice samples of the student are also included. 

WinTexture 1.0 Veronica Curtin (.) 
This program will implement texture mapping on a three- dimensional wireframe object. The texture mapping process involves taking a two-dimensional image and applying it to a three-dimensional image in such a way that gives the three- dimensional image a photo-realistic appearance. The input will be a dxf (data xchange format) file which will give the outline of the object to be texture-mapped. DXF format files are the file type of many popular graphics packages (eg Autocad and CorelDraw). 

ODBC Driver Tony Donohue, Niall McQuillan (.) 

database (on a unix server) over our Novell network.The design of the driver will be Client-Server , with the client loaded as a DLL on the PC and the Server dynamically linking SQL into the database.Communications will be handled by using Berkeley Sockets and the Winsock API. The Driver will allow an application to query the database without having to worry about implementation problems , and will adhere to the ODBC standard. 

Toxicology Expert System On Nexpert Michelle Dunbar (.) 
The objective of the Plant Toxicology System is to aid medical personnel in the diagnosis of human plant poisoning. This will be achieved by the interrogation of a database based on presenting patient's symptoms. This will then result in a compilation of possible plants, the most likely of which will be selected as the offending pathogen. Specific plant properties and biological systems affected will be outlined in addition to suggestions for appropriate therapy. The system should provide a sound basis for medical diagnosis and treatment. 

Prolog Debugger Interface Michael Dunne (.) 
The objective of this tool is to enable the user in the development of Prolog programs by providing a friendlier user-interface to an existing Prolog debugger. It will run under the Windows Operating Environment as this provides the most accessible way to interface with the debugger and the user. 

Database Design Tool Nicola Durnin (.) 
concentrate more on the functionality of their database and not have to worry about the syntax required in specific database packages. It will allow the user to design their database graphically, allowing them an overall view of their tables ( and attributes ), and the links between them. The package will convert this graphical interpretation of the database into the DDL of a Windows-based database package as chosen by the designer. The tool will also generate DML as required by the user allowing them to view and manipulate tuples within tables, and run queries on the newly created one or on an already existing one. 

Solar System Graphical Simulator John Farrell, Maria Nerney (.) 

This is a graphical simulation of the movement of the planets in the solar system.It will enable you to view the system from any point in 3-D space and give an accurate description of the orbits of the planets around the sun.The system also allows you to view planets individually and information on the solar system and each of the planets is provided on-screen 

Multimedia Courseware Developer Niall Feeney (.) 
The objective of the project is to produce a Toolkit that will aid a user in developing an automated training course for students. The software will be capable of developing courseware for a particular topic of the user's choosing as well as general development of presentations or multimedia authoring. A particular aspect of the Toolkit will be the ability to create structure charts and this will be implemented as just another tool in the toolbox. The software will have a familiar Windows interface which will make the selection and use of tools intuitive for the user. Having incorporated multimedia, it will have the ability to incorporate sound, graphics etc. 

MultiMedia Courseware Toolkit Mark Fenton, Maire Leech (.) 
lecturers to develop their lecture notes, via a GUI interface. By using a set of templates provided the lecturer can create screens which may incorporate sound, graphics and text. The lecturer may also run or debug a sample program, which he will have already written, during the lecture. The toolkit is aimed specifically at lecturers giving courses in Algorithms in "C". Making the learning process more interesting will enhance the students' understanding of the problem domain (i.e. algorithms). 

Music To Braille Editor Donal Fitzpatrick (.) 
This project, will allow users to enter music in staff notation. It will then give users options to print music to a standard printer, or to translate the printed music into Braille. The program is written in a combination of Visual Basic, and C, and will run under Microsoft Windows 3.1. 

Coastal Radar Simulation Pat Fitzpatrick, Brendan Hobbart (.) 

Our project will simulate a radar system used to track all shipping vessels in Irish territorial waters. A number of fixed radar sites will be used to encompass the entire coastline and will allow the user to identify illegal vessels entering Irish waters.. The system will also be used to co-ordinate intercept/rescue missions using the available resources. 

Source Code Control System Carl Fleming (.) 
Source Code Control is an important concept in the computer industry today. When you have large teams of people working or maintaining a computer system, it is important for consistency of Source Code where there is a risk of two or more people accessing the same piece of code at a time. There are many commercial packages available to do this job, and UNIX contains a basic source control system itself. My project is an attempt to facilitate the managing and maintaining Source Code in situations like this. With a comfortable and consistent Windows user interface, and a sturdy and reliable UNIX machine on which to store sources, it will make Source Control a more realisable goal. 

Load/Job Scheduler For Network Mark Fox, Felim OReilly (.) 

This project is a distributed processing application,meaning it will distribute the workload over a network rather than running on just one machine.The application is first run on one machine which will act as the server.This server will then open processes on remote machines connected to the same local area network and divide the processing between these machines.This should give a significant speed increase which will vary depending on network load and job loads on individual machines. 

KnowledgePro to HTML Converter and WWW Search Engine Gavin Gollogley, David Keogh (.) 
search engine.The converter will create HTML files from ascii files ( in the KnowledgePro format). In this case, the ascii files consist of the Statutes of Irish Commercial Law. The newly created files will be viewable through the Mosaic/Netscape environment on the World Wide Web. The search engine will enable the user to search through the HTML files for a particular word or phrase. A list of 100 legal concept words will also be provided for quick access to a particular section of the Statutes. 

Multi-Media Presentation Package Padraig Gorry, Ciaran Forde (.) 

of the most popular file formats. The user will be able to view the files and/or modify them using a full set of editing features. Included in these will be the facility to merge files, for example allowing you to place an audio backing track on a video file. This will give the user the ability to combine their work with other sources to create a professional Multi-Media presentation. 

Multi-player Space Game for Windows Gerard Hanifan (.) 
This project is a real-time multi-player game for MS-Windows using 3-D graphics. It is based on a client/server model in which the server controls the game and the client provides the user interface. It was developed using Visual C++ and the MFC library. The game consists of a virtual universe containing planets, space stations, spaceships, etc. The object of the game is for players to travel between space stations trading cargo, and use the profits to improve their spaceship's weapons and equipment. Once started the game runs continuously but players may enter or leave it at any time because their spaceship's position and state are saved by the server 

Benchmarking Databases Melissa Harney, Susan Quinn (.) 
The aim of this project is to evaluate the performance of the DCU Oracle database using Benchmarks. Benchmarks are performance standards used in the field of databases. This will be achieved by writing C programs with embedded SQL code. Some of the tests that will be carried out include tests for database consistency, integrity and speed. The results obtained will be displayed graphically illustrating its performance with regard to other systems 

3D Net Pool Gary Hearne, Gerard Quinn (.) 
the table, rotate about the white ball and zoom in and out of the table. The game shall conform to the rules of normal pool.It can be played on one PC or on two machines connected together on a Novell network. 3D Net Pool is developed with Microsoft Visual C++ 1.5, using Winsock 2.0 as the network interface, and to optimise animation in windows WinG will also be used. 

UI Independent Forms System Pierce Hickey (.) 
multiple User Interfaces ( UIs ) which use form based data ( e.g. a "Loan Application" ) to a SunOS/Orbix based backbone which acts as a repository for multiple "Application Servers". Multiple application front-ends running on different platforms (e.g. Windows MFC, HTML/Perl) can be easily integrated to a unified distributed object based back-end without requiring the programmer to be aware of the underlying transport mechanisms. 

32-Bit Game Using WinG David Hughes (.) 
The project is an arcade-type multi-player game running under Windows 3.1 with Win32s installed, Windows NT, and Windows '95. It will utilise Microsoft's new graphics DLL, WinG, which will be included as standard with Windows '95, and which provides near DOS speed for arcade games.It will also utilise Windows device independence, which will help to eliminate many of the setup problems associated with DOS games 

Multimedia Film Reference Guide Grace Johnston (.) 
Book-based film guides inherently lack the sound and vision qualities which make cinema exciting. This system, however, is an easy-to-use film reference which incorporates sound, graphics, moving and still images. Options: user search of the database of film reviews and actor/director biographies, award information (Oscars and Cannes), 3 levels of movie trivia quizzes, information on film history, organisations, literature and careers. All options have links to the multimedia features. 

XCItE - An Integrated C Environment For AIX Windows Rebecca Johnson, Jonathan Lodge (.) 

environment for the C language. The existing UNIX C-coding scheme, within the University, uses text editors and command shells. We have provided an application that will combine these facilities to produce an integrated programming environment, modelled on the Borland C/C++ 3.1 PC environment. Additional facilities, for example, a debugger and compiler options menu, have been linked to the environment to further increase efficiency and usability and to decrease the users' dependence on the command line. 

Training Program For Deaf Children Sigrun Kelleher (.) 

The program takes the form of 2 games: The Minefield: Trains any traces of hearing the child may have. Notes of various frequencies are played. The child navigates a minefield according to the notes. Pitch and Putt: Trains the child in controlling the pitch and volume of a sound voiced. A target pitch and volume is set. It appears as a hole on a golf field. The child's sound is recorded, pitch and volume calculated and the result is displayed in the form of the position of a golf ball on the field. 

To Find A Method To Automatically Categorise The Irish Times Diane Kelly (.) 

The project involves categorising articles from The Irish Times. Keywords relevant to each category will be defined and each article word will be compared against these. (eg. the category sports keywords would be football, golf, GAA etc). The articles will then be categorised based on the number of occurances of keywords in the article or a combination of keywords. A portion of the articles will be manually categorised for comparison with the automated results. The articles will then be marked up in HTML according to category 

Neural Network for Language Identification Stephen Kelly, Deirdre Mulroe(ACL) (.) 

The object of this project is to study the suitability of connectionist architectures to the problem of language identification.The neural network will identify which language(from a set of four languages, Irish, English, French and German) a given input text is written in.The software will be written in C++ and will be running on the Unix environment 

Electronic Mailbox with Plagiarism Detection & Management System Grainne Keogan, Sharon Plunkett (.) 

This is an application which electronically implements the existing Continuous Assessment Collection System, used presently in DCU. The system's main features are the Mailbox, to which projects are sent by students, the Plagiarism Detector which screens incoming projects, and the Management System which organises them. The application will be of benefit to lecturer and student in that assignment work may be mailed easily and securely to a location where it may be dealt with accordingly. 

WinJig3D Sean Lacey (.) 

My project is a Windows 3D puzzle Generator.It will consist of a 3D object whose faces have been broken up into jigsaw pieces and the user will have to reconstruct the original Object. The user will be able to select the images to appear on the Object. Several levels of difficulty will be available to the user.The user will be able to manipulate both the Object and each individual piece to allow viewing from any angle 

Client/Server Part Management Andrew Maher (.) 

The aim of the project is to provide the user with a familiar Windows type front-end while allowing the full processing power of the ORACLE database as the back-end. To demonstrate the power of the connection , the application simulates the day-to-day business of a manufacturing environment in the form of a part management system. 

HTML Browser For WWW Peter McDonnell (.) 
The World Wide Web has been largely responsible for the explosive growth in use of the Internet. The browser will allow users to navigate the Web quickly and easily using a simple point and click interface. Providing similar functionality to the popular Mosaic browser, it will allow users to download and display hypertext and other multi-media formats - either directly or using external viewers. 

Model Of Interest Rate Fluctuations Paul Merrigan, Michelle OBrien (.) 

This project incorporates the concepts of risk management and simulation analysis. It's main objective is to display graphically the projected effects of a changing interest rate on a given portfolio. An online Mosaic help system which includes information on all types of analysis performed is also available. The system also incorporates the usual functions of analysis tools such as printing graphical and matrical representations of the results obtained as well as storing information on portfolios investigated. 

Networked Tetris Robert Miller, Eamonn Walsh (.) 

Our project is a two player, networked version of this well known game with some added features. The project will be implemented using Winsock and Object Windows with C++. The fundamental difference between our version of Tetris and the original is that each player, in addition to playing his own game, will also be able to designate the pieces his opponent receives in order to increase the difficulty. Therefore, both players will have their own game window and their opponents game window on their respective screens. 

OO Design Kit Daragh Moran (.) 

This project is a GUI object-oriented design tool which aims to aid the developer in the design of object-oriented applications. It allows the user to design the application graphically, including some of the object-oriented features as objects, their operations and inheritance. 

Tutorial For Converting Sentences In Predicate Form Into Clausal Form Brid Ni Mhaoldhomhnaigh (.) 

The main objective of my project is to provide the user with an interactive tutorial for converting a sentence in predicate form into clausal form. The user is allowed to enter an attempt for every step of the conversion and if incorrect they may attempt the step again or they may request the correct answer and move on to the next step. The aim of this tutorial is to demonstrate all the complex steps involved in the conversion and to illustrate them in a concise and clear way that makes it easy for the user. 

Insect Nervous System Simulation Conrad O'Dea (.) 

This project aims to demonstrate the concept of intelligence displayed as simple adaptive behaviour. The application presents a computer simulated insect which displays behaviour as exhibited by its real world cousins in response to a dynamically changing environment. This behaviour is produced by neural network modelled on the nervous system of the actual insect. The simulation will allow the user to interact with the environment in real time through a Motif interface. 

Netware Loadable Modules Mark O'Herlihy (.) 

Module to allow the transfer of data between an IPX/SPX, network upon which Novell Netware operates, and a TCP/IP network, such as those used by UNIX. The Netware Loadable Module will be loaded onto a Novell Netware server and translate packets sent between the two networks. It investigates into the use of NLMs as software solutions. 

Video Manipulation Tool Damian O'Rodaigh (.) 

operations such as cut, copy and paste on AVI format video files.The unique feature of this application will be the viewer (video frames ordered in a rolledex fashion) which will allow the user to select a desired sequence of frames directly instead of the conventional method of browsing through each frame individually.This "rolledex" will be tagged and grouped according to the scene and each scene can be segregated either manually by the user or automatically by the program. 

Geographical Information System Mary O'Sullivan (.) 

The project is a Geographic Information System (GIS) application which monitors data processing in a private hire bus company. The data processing involves mapping bus routes to various destinations to serve the public`s requirements. The system will highlight any problematic bus routes which arise due to bad road conditions, heavy traffic etc.. When a problematic route is detected alternative routes are selected to replace them in the system 

Courseware Toolkit Carmel Owens (.) 

This project involves the development of a workbench of multimedia tools designed to accelerate the courseware development process. The software is designed specifically for a Computer Graphics course and will incorporate sound, video, graphics and text. It is written in Borland C++ for Windows and utilises a VBX tool. 

Neural Net For Handwriting Recognition Louis Phillips (.) 

This is an artificial intelligence project which uses a neural network to recognise hand-written characters. The application is set up so that the user can input the character via a digitised writing pad. Some pre-processing is then performed on the input to normalise the character (e.g. slant correcting, rotation, size adjustment). The character is then broken up into several input vectors that can be fed into the neural network. The neural network is a feedforward network with hidden layers using back propagation. The output from the network will be the actual character that was written on the digitised pad. 

CASE: Semantic Data Modelling Nuala O'Donnell, Sharon Pyne (.) 

This project is a database design tool involving the development of a CASE tool for semantic data models. Operating within a Windows environment this tool allows the user to build and expand Data Models. As semantic data models contain a high level of data abstraction this allows the user to develop diagrams in a top down partitioned manner. Entities sharing common characteristics may be grouped together. These entities may be then be partitioned into sub-entities. Using the mouse the user can create diagrams that model the main entities of the system and show how these entities relate to each to each other. These diagrams may be saved to a file, recalled and adjusted if necessary or saved to a project file and printed if desired. 

A Courseware Development Tool For Artificial Intelligence Lisa Ryan, Michelle Ward (.) 

The aim of this project is to provide a tool on an area of artificial intelligence. The area under analysis is search algorithms. This tool will enable the user to see how various search algorithms are implemented, step-by-step onscreen by generating a graph with various node, path, guess values etc. that have been inputed by the user. The user will also be able to write his own algorithm and implement it onscreen. The user will also be capable of saving his work for future retrieval. There will also be an option of seeing an algorithm operating on a preconstructed graph, if it is so desired. 

Multimedia Synchronisation Using Petri-Nets Oliver Scally (.) 
and sequential presentation of several types of multimedia data. Synchronisation is one of the main problems in such a system. A technique using coloured petri-nets has been developed to overcome this problem, and my project is an implementation of this technique. This I do by developing a set of library routines, and I demonstrate it by building a tool for developing multimedia presentations. This project runs under Windows 3.1. 

Object-Z Class Matching John Sheehy (.) 
Object-Z is an object oriented extension of the Z specification language. This project aims to match class descriptions in Object-Z against an existing library of classes also specified in Object-Z. An efficient method of class retrieval is necessary to promote reuse. Similar to Z, Object-Z allows the mathematical verification of the correctness of systems. Various matching strategies are employed to query the library. 

Ark Life Mail Enabled System Martin Stephenson (.) 

This system will enable client referral details to be electronically mailed to product salespeople. These details will be mailed in the form of a cc:Mail attachment and, when received, the details will update a Microsoft Access 2.0 database using Open Database Connectivity (ODBC). The system will also allow progress details to be mailed back to head office. The system will run under Windows and is being written in Microsoft Visual C++ 1.5 and utilises the Lotus cc:Mail engine. 

Workflow Automation for Project Management Michelle Timmons (.) 

This project is a workflow automation for task management and control within a workgroup. It is designed to aid the manager in scheduling the separate events within a project. It will automant the flow of work and notification of the progress of each task. On completion of an assignment, a message is automatically sent to the project manager, and also to the resource assigned to the next task in the flow of work. This notification system will be using MS-Mail. 

Crossword Solution Generator For Windows Rory Wales (.) 

My project basically tries to fill an empty crossword grid with words stored in a database. I am developing an optimal algorithm that uses AI concepts of recursive searching/backtracking to fill the grid. The algorithm uses linked-lists, tree structures and a stack in the problem solving process. I am writing it in C++ rather than an AI language like Prolog because the algorithm must be efficient and I want the program to run in a Windows environment. 

Graphics Server For Windows Ronan Walsh (.) 

GRAPHICSPOWER/Server for Windows will be an object orientated system that enables programmers using DECISIONPOWER Prolog to quickly develop graphical applications with a Windows style from a UNIX platform displaying on a PC. GRAPHICSPOWER objects let you take advantage of advanced features such as dynamic manipulation without having to write the many lines of code normally necessary for incorporating graphics. 

Real-time system for an inverted pendulum

No of Students 

Max 2 

Research area 

Safety critical software. 

Hardware and Software 

Experimental equipment (pendulum, trolley, potentiometer system); PC 486/586 dedicated control system. C++. Design tool. Possibly Z. 

Description 

An inverted pendulum is mounted on a motorised trolley. The pendulum may be kept in balance by controlling the motors on the trolley. In order to detect the current position of the pendulum, a potentiometer system is used. (an alternative, video capture system may also be used). 

This is a classical control theory problem, and the control equations of motion are very similar to those of a space rocket.

The control software, which detects the pendulum position, and control the motors, is safety-critical - it must not fail.

The aim of the project is to design and implement a software control system for the inverted pendulum which will meet safety requirements. The project will be strongly related to the BYLANDS project in the Department.

Preliminary preparation 

1. it will be essential to read up on safety, as a system concept; on hazard analysis and techniques for safety requirements specification; and on the design of safety critical systems, including fault tolerant design techniques. 

2. The system will be written in C++; you must be up to speed in this language. 

3. You must select a suitable design approach - either one you have covered in the course, such as OOD; or a real-time design method such as HOOD, Yourdon etc. A justification for the choice must be given. Real time considerations must be included from the outset. 

The work will be based on the project work of students in ./6. Some code may be reused from those experiments.

Minimum deliverables 

You must design and write software which can keep the pendulum inverted, including the case where the bench is tilted. 

Intermediate deliverables 

You must undertake a basic formal safety analysis; and successfully use at least one fault-tolerant technique in the design of your system. A simple control theory analysis must be undertaken. 

Advanced 

This will involve making a full safety case analysis, and providing a rationale why your system will not fail (within certain contraints). The design must reflect this. The system will be tolerant of unanticipated faults. A timing analysis must be undertaken. A combination of F.T. techniques will be used. Careful analysis of results will be made. Comments on high level design concepts will be made. 

Position and velocity detection using video capture

No of Students 

Max 2 

Research area 

Safety critical software. 

Hardware and Software 

Experimental equipment ( video system); PC 486/586 dedicated control system. C++. Design tool. Possibly Z. Video capture boards (2) 

Description 

The aim of this project is to determine the position and velocity of an object in space, using a video capture system. The aim is to use two video camera to work out the co-ordates of an object using stereoscopic imaging techniques. 

The software, which detects the object position, is safety-critical - it must not fail. It will be necessary to compute an error estimate for the positional accuracy. For the advanced system, the velocity of the object will be computed.

The aim of the project is to design and implement a software control system for the video system which will meet safety requirements.

The project is based on the work of undergraduates in ./6. Note however that the hardware congiguration has changed. The project will be strongly related to the BYLANDS project in the Department.

Preliminary preparation 

1. It will be essential to read up on safety, as a system concept; on hazard analysis and techniques for safety requirements specification; and on the design of safety critical systems, including fault tolerant design techniques. 

2. The system will be written in C++; you must be up to speed in this language. 

3. You must select a suitable design approach - either one you have covered in the course, such as OOD; or a real-time design method such as HOOD, Yourdon etc. A justification for the choice must be given 

Minimum deliverables 

You must design and write software which can determine the position and velocity of the object and the accuracy of the reading. 

Intermediate deliverables 

You must undertake a basic formal safety analysis; and successfully use at least one fault-tolerant technique in the design of your system. A stereo imaging technique will be used. 

Advanced 

This will involve making a full safety case analysis, and providing a rationale why your system will not fail (within certain contraints). The design must reflect this. The system will be tolerant of unanticipated faults. A timing analysis must be undertaken, and the velocity of the object be computed. An analysis of high level design components and concepts will be made. 

Model mine pumping

No of Students 

Max 2 

Research area 

Safety critical software. 

Hardware and Software 

Experimental equipment (pump, valves, depth meter); PC 486/586 dedicated control system. C++ or C. Design tool. Possibly Z. 

Description 

The aim of this project is to implement a model safety critical pumping system for a mine. The mine fills with water; when the water reaches a danger level, it is pumped out. Full attention will be paid to software reliability, using replicated sensors if necessary. The project will be strongly related to the BYLANDS project in the Department. 

Preliminary preparation 

1. It will be essential to read up on safety, as a system concept; on hazard analysis and techniques for safety requirements specification; and on the design of safety critical systems, including fault tolerant design techniques. 

2. The system will be written in C++; you must be up to speed in this language. 

3. You must select a suitable design approach - either one you have covered in the course, such as OOD; or a real-time design method such as HOOD, Yourdon etc. A justification for the choice must be given 

The project is based on the work of an undergraduate in ./6. However, please note that the hardware configuration has changed.

Minimum deliverables 

You must design and write software to implement safely the pumping system. You must produce a basic formal specification, without temporal issues. 

Intermediate deliverables 

You must undertake a basic formal safety analysis; and successfully use at least one fault-tolerant technique in the design of your system. The specification must include a basic temporal specification. 

Advanced 

This will involve making a full safety case analysis, and providing a rationale why your system will not fail (within certain contraints). The design must reflect this. The system will be tolerant of unanticipated faults. A timing analysis must be undertaken, and be related to the formal specification. and analysis of high level concepts at the design stage must be included. 

Impact Analysis for C++ applications

No of Students 

Max 2 

Research area 

AMES - Application Management Environments and Support; Code Anlysis; Impact Analysis; Software Maintenance 

Hardware and Software 

PC or SUN with C++, access to SUN with AMES Software, in particular, the IAS, Lex/Yacc or comparable tools. 

Description 

This is a classical problem in software maintenance. A tool has been developed to support Impact Analysis, i.e. analysing the impact of a proposed change to software and determining its overall impact on the application as a whole. Currently the tool has no model to support studying impacts on applications written in C++. It also lacks suitable propagation rules to drive the impact analysis. However, models for the C language are available and could form the basis for this project. 

Also missing is a suitable C++ source code analyzer to determine the dependencies in C++ code.

The aim of the project is to define a data model for C++ program dependencies and a set of propagation rules to drive impact analysis of C++, and to build a C++ source code analyzer to provide models of dependencies in analyzed C++ programs.

Preliminary preparation 

1. it will be essential to read up on application management, especially tools to support the maintenance process; on source code analysis and impact analysis; and become familiar with CatNice (C Analysis Tool) and the IAS (Impact Analysis System) in the AMES toolset. 

2. a thorough knowledge of C++ will be required; some knowledge of C will be helpful if the initial C models are used. It is expected that lex/yacc or some similiar tools will be used in construction of the C++ analyzer, or that a suitable C++ analyzer will be adapted to produce output suitable for the IAS. 

3. You will be expected to apply both methods and tools developed by the AMES project in the undertaking of this project. 

Minimum deliverables 

A simple data model of C++ programs and a simple set of propagation rules will be developed. A simple C++ analyser for a small subset of C++ will be developed. It will be possible to carry out small scale impact analysis studies on C++ programs written in the subset. 

Intermediate deliverables 

The models and analyzers will be extended to cover a more comprehensive subset of the C++ language, so that more detailed impact analysis studies are possible. 

Advanced 

This will involve extending both the models and analysis to include OO designs related to the C++ applications. Models for C and HOOD are available as a basis for this extension. 

Electronic Mail Sorter

No of Students 

Max 2 

Research area 

Software Agents, Mail systems, Human-Computer Interaction (HCI), Learning Systems 

Hardware and Software 

UNIX system with mail; Java or C++ 

Description 

With the proliferation of electronic mail, many people find the task of sorting through their mail messages onerous. This project will explore using an agent based approach to design and implement an electronic mail sorter which will sort through the user mail and make recommendations to the user about the mail received. It should be able to predict what actions the user is likely to want to perform on messages, such as which messages the user is likely to want to read and in what order, which the user is likely to delete, forward, respond to, save etc. 

The primary goal of the project will be to gain familiarity with an agent based approach to software. As this agent is intended to interface, with human users of electronic mail, a secondary objective will be to study the human-computer interfacing issues.

Preliminary preparation 

1. You will need to familiarize yourself with developments related to Intelligent Agents (ref 1) and the Java language which is the recommended implementation language to be used on this project. Appropriate design methods relevant to agent based software will also need to be studied. 

2. The area of HCI will form an important background element. 

3. Mail systems will need to be studied; and existing email agents will also needed to be investigated. 

Minimum deliverables 

A simple email agent will be designed and implemented which is able to sort mail according to given user preferences. 

Intermediate deliverables 

The simple email agent will be extended, so that it is able to communicate with an existing mail system and record user behaviour in processing mail. These records are then analyzed by the agent so that it effectively learns to treat the user's mail as the user does in person. Based on what the agent has learned, it should be able to sort the user's email as it arrives overnight or at specifically requested times. 

Advanced 

The email agent as well as sorting email on the basis on user behaviour will be further extended so that in cases where it lacks sufficient information to make a decision, it communicates directly with the user to obtain feedback. The feedback obtained should also form a basis for learning. 

A Java bytecode Simulator

No of Students 

Max 2 

Research area 

Programming langauges, Abstract Machine Code, Portability, Code Generation and Language Simulation Assessment. 

Hardware and Software 

SUN with Java; TCL/TK for the simulator development? 

Description 

This project is concerned with studying various forms of so-called intermediate code languages and universal machine code developments. The focus of the project will be the recently developed Java bytecode. 

The goal of the project is to gain a thorough understanding of bytecode and through the process of building a bytecode simulator reveal the underlying architecture of the bytecode machine. Further advanced developments will involve an investigation into the Java to bytecode translation process and the determination of possible optimisations to the translation process based on knowledge of bytecode gained during the project. It is anticipated that the simulator developed will be used in these studies.

Preliminary preparation 

1. it will be essential to read up on programming language design and compiler techniques (it will help if you are studying these options as well), you will need to become familiar with both Java and bytecode. Similiar language developments such as Pascal and p-code, BCPL and o-code etc should also be studied. 

2. The bytecode machine simulator reguires designing and implementing using either Java, C++ or possibly TCL/TK or some appropriate combination of these. Whatever design notation and programming languages are chosen, a suitable familiarity with these will be needed. 

Minimum deliverables 

A simple bytecode machine simulator will be developed. Initially only a subset of bytecode will be supported. 

Intermediate deliverables 

The simple simulator will be extended to cover the whole of bytecode and the simulator will be enhanced to give a visualisation of the bytecode machine during execution. 

Advanced 

The Java to bytecode translation process will be investigated and possible optimisation will be studied using the simulator. These could be time/space trade-offs, etc. 

Identifying Named Entities using a Part of Speech Tagger

No of Students 

Max 3 

Research area 

Natural language engineering, information extraction. 

Hardware and Software 

The Brill or Xerox part of speech tagger (written in C), a UNIX machine, C or C++, Lex and Yacc 

Description 

One of the preliminary stages of information extraction systems often involves identifying named entities such as people, places and organisations. A fast method of identifying the most likely part of speech for each word in a sentence is to use a statistical based tagger. For example, the sentence "Mickey Mouse likes Florida" would be tagged as: 

"Mickey/NNP Mouse/NNP likes/VBZ Florida/NNP"
where NNP indicates a proper noun and VBZ indicates a third person present tense verb.

This project involves identifying named entities, so "Mickey Mouse" would be identified as a person and "Florida" as a location. Named entities may not consist entirely of proper nouns (for example "University of Durham"). This work can be assessed using standard recall/precision metrics, as used in the ARPA-sponsored Message Understanding Conferences (MUC). Use may be made of word lists, simple grammatical rules or semantic information provided by Wordnet or LOLITA.

Preliminary preparation 

You will need to be familar with the chosen programming language, Lex, Yacc and also the ideas behind statistical part of speech tagging. Background reading on MUC-6. 

Minimum deliverables 

Handling the SGML marked articles (including the punctuation) and identifying the likely entities using the basic output of the tagger. 

Intermediate deliverables 

Making use of simple grammatical information and simple heuristics to classify the entities that have been identified. 

Advanced 

Making use of word lists and semantic information to improve the accuracy of the system. 

Language Modelling for Continuous Speech Recognition

No of Students 

Max 3 

Research area 

Natural language engineering, speech recognition 

Hardware and Software 

PC or Unix machine. C, C++ or Modula-2. Word lattice generation software. 

Description 

Speech recognisers are not yet good enough to recognise any word spoken to them. This problem is partially solved by only allowing recognition of a restricted set of words, and using a language model to restrict the ordering of words. Software has been developed to build a word lattice from a sequence of phonemes. The word lattice indicates the positions of words that may have been spoken, and their associated "matching score". 

This project will look at the various language models in existence, such as word-pair, n-gram, n-pos, and investigate their effectiveness in different domains.

Preliminary preparation 

You will need to be familar with the chosen programming language. It will be essential to read up on corpus based speech recognition, specifically on statistical language models. 

Minimum deliverables 

You must design and write software which can parse a word lattice to produce the most likely sentence hypothesis. A simple word (or part of speech) pair language model should be implemented using statistics obtained from samples of the SEC corpus. 

Intermediate deliverables 

A more advanced language model, such as n-pos should be implemented. This will involve obtaining a set of part of speech statistics from the SEC corpus. 

Advanced 

A further language model such as n-gram or context free should be implemented in order to make a comparison with the previous models. 

Voice Control of Netscape Navigator

No of Students 

Max 4 

Research area 

Natural language engineering, speech recognition 

Hardware and Software 

UNIX workstation, C or C++, Abbot speech recogniser. 

Description 

The Abbot system is a public domain version of the Cambridge University hybrid connectionist/HMM speech recogniser. Abbot is speaker independent and can be configured for word or phoneme recognition. Abbot will be used to add voice recognition to Netscape Navigator. This will involve determining all possible spoken words/phrases on the current page (i.e. menu commands and active links) known as the active vocabulary, and for each of these words generating dynamically a phoneme pronunciation. The incoming speech recorded at the workstation using 8-bits first needs to be converted to 16-bits and then the speech recogniser can be called to recognise (in phonemes) the user's spoken command, this then needs to be matched using dynamic time warping against the pronunciations in the active vocabulary. Once the spoken command has been identifed the appropriate action (menu command or following a link) can be taken and a new active vocabulary generated. 

Preliminary preparation 

You will need to be familar with the chosen programming language. It will be essential to read up on speech recognition, specifically on dynamic time warping, and also on the remote control of Netscape Navigator. 

Minimum deliverables 

Generating the active vocabulary with pronunciations from a WWW page for links and a few selected commands. 

Intermediate deliverables 

Interfacing to the Abbot recogniser and using DTW to recognise isolated words and phrases. 

Advanced 

Combining the two previous deliverables into a voice controlled version of netscape navigator. Possibly extending to the coverage of menu commands. 

Spoken Language Understanding in the ATIS Domain

No of Students 

Max 2 

Research area 

Natural language engineering, speech recognition 

Hardware and Software 

UNIX workstation, C or C++, Abbot speech recogniser. 

Description 

The Abbot system is a public domain version of the Cambridge University hybrid connectionist/HMM speech recogniser. The recognition can be constrained with a user defined statistical language model. The ATIS (Air Travel Information Services) domain was devised by the US ARPA organisation for evaluating speech recognition and natural language understanding systems. Abbot will be used to recognise ATIS database queries. The incoming speech recorded at the workstation using 8-bits first needs to be converted to 16-bits and then the speech recogniser can be called to recognise (in words) the user's spoken query using a statistical language model trained on many example ATIS queries. The output of Abbot will then be analysed by a simple information extraction system built by the student. 

Simplified example:

input speech: 

"When is the next flight to Newcastle?"

recognised speech: 
"we end the next fly to Newcastle"

information extracted:


FROM:
 London 
(default)


TO: 
 Newcastle


DATE:
 20th May 
(today)


AIRLINE: any


TIME:
 1400 to 2400 
(current time is 1400)

Preliminary preparation 

You will need to be familar with the chosen programming language. It will be essential to read up on the ATIS spoken language understanding domain and evaluation. 

Minimum deliverables 

Building a language model for the ATIS domain using the CMU language modelling toolkit and a large set of example ATIS queries. 

Intermediate deliverables 

Incorporating the language model into the Abbot recogniser and handling the conversion of the speech from 8-bits to 16-bits. 

Advanced 

Building a simple information extraction system to extract the main bits of information from the recognised sentence and fill a simple template. 

Plan Visualisation

No of Students 

Max 2 

Research area 

AI Planning systems and graphical interface construction. 

Hardware and Software 

Graphical interface construction software, such as Tcl/Tk. 

Description 

Planning involves the construction of many partial plan structures. The interpretation of these structures given as text Descriptions is difficult, since they contain a large amount of different but interdependent types of information. A graphical representation of these plans would display them as partially ordered collections of plan actions, showing the intervals over which the effects of each action hold. The project is to develop such a graphical display tool which will take a partial plan structure and show its organisation and the relationships between its component actions. 

Preliminary preparation 

Familiarisation with an interface construction kit and with the specification of the partial plan content. 

Minimum deliverables 

A graphical display of the partially ordered collection of plan actions. 

Intermediate deliverables 

Display showing the intervals over which effects of actions persist and their relationship to other actions in the plan. 

Advanced 

The ability to focus on parts of a plan structure, showing more detailed information. The display of relationships between terms in the plan structure. The ability to display related plans showing how one is developed from another. 

Natural deduction proof checker

No of Students 

Max 2 

Research area 

AI, logic and theorem proving. 

Hardware and Software 

Nothing specific 

Description 

Natural deduction is a commonly used proof technique involving application of inference rules to premises in a clearly specified way. Checking proofs in this form involves confirming that the rules have been correctly applied and this can be automated. However, most proofs abbreviate the full structure by omitting or combining what are considered obvious steps and using other results to achieve a contraction of the proofs. These techniques make proof checking more difficult (in general, if arbitrary abbreviation is possible, proof checking is as hard as proof construction, which, for first-order predicate logic, is undecideable). A tool which checks natural deduction proofs would make a useful teaching aid enabling students to gain confidence with proof construction, while the ability to check abbreviated proofs would ensure that the tool could continue to be useful once the rudiments of proof construction have been assimilated. 

Preliminary preparation 

Ensure full understanding of natural deduction in predicate logic. 

Minimum deliverables 

Determine an appropriate data structure for representing natural deductive proofs. Implement a system which checks that the basic rules of inference have been correctly applied and identifies lines on which errors occur. 

Intermediate deliverables 

Allow the user to construct lemmas and use them within further proofs. 

Advanced 

Allow the user to express a proof in an abbreviated form in which several lines may be compressed into one, or even omitted, where they follow simple patterns. This stage could include the development of a simple theorem prover (such as a tableaux theorem prover) to bridge these short gaps in a proof. 

Analogical proof construction

No of Students 

Max 2 

Research area 

AI and theorem proving. 

Hardware and Software 

Nothing specific 

Description 

One area of automatic proof construction that has been considered is the exploitation of analogical relationships between problems, which can be exploited in solving them and in proving certain properties of them. Within this project an exploration will be conducted into the use of analogical proof construction in the restricted area of decision problem equivalence. In particular, problems such as the All-Halting Problem, the Print-Zero problem and other problems concerning similar basic computational properties of Turing Machines, in which the classical proofs of undecideability usually involve reduction to the Halting Problem, will be considered. 

Preliminary preparation 

A thorough grounding in the techniques of proving problem equivalence for these sorts of program problems. Examination of analogical matchers, such as the work of Kling, Munyer and Owen, working in mathematical domains. 

Minimum deliverables 

The construction of a representation for problems which will allow analogical matchings to be expressed and examined. 

Intermediate deliverables 

A matching algorithm which will attempt to construct the analogical matchings between two problems expressed in the representation that has been developed. 

Advanced 

The construction of proofs of undecideability based on a template proof and the analogical matchings generated between a known undecideable problem and a candidate. The automatic selection of an appropriate target for this match from a library of known candidates. 

State-space visualization

No of Students 

Max 2 

Research area 

Graph layout and graphical interface construction. 

Hardware and Software 

Graphical interface construction kit. 

Description 

Planning systems take a domain Description as a set of operators and search for sequences of these operators that perform state-to-state transformations on a path from an initial state to a goal state. The domain state space comprises all possible states and the transformations that form links between pairs of states. Therefore, the state space is a graph structure. It is typically exponential in the size of the domain Description, so cannot, in general, be constructed in reasonable time. However, smaller state spaces can be constructed and can give important clues to the structure of their larger relatives. It is also possible to abstract the structure of larger spaces using "supernodes" which encapsulate the detail of subgraphs within the state space. The aim of this project is to provide a graphical display of state space information. 

Preliminary preparation 

Basic graph layout techniques. Basic language of planning. Familiarity with the graphical interface construction kits. 

Minimum deliverables 

A system which can construct and display the state spaces for small domains, starting from a basic operator set. 

Intermediate deliverables 

The tool should be improved to ensure a logical layout of the graph structure and emphasise symmetry and patterns within the graph. It should also be able to highlight features of the graph, such as connectedness, articulation points, strong connectedness and so on. 

Advanced 

The tool should allow abstraction of more complex graphs through the use of supernodes and allow the user to zoom in on structures within the graph displayed. 

Meaning Disambiguation Test Bench

No of Students 

Max 3 

Research area 

LOLITA (semantic distance) 

Hardware and Software 

X-terminal, LOLITA compilation workstation, LOLITA running workstation, Haskell compiler, LOLITA source code. 

Description 

Calculation of the semantic distance between two nodes in the semantic net means working out two measures: a) how related they are (eg, a hammer is related to a nail by their use) and b) how similar they are (eg. a hammer is similar to a stone, in the sense that both can be used to hit something). The problem is that, in the context of a very large semantic network, the search is very expensive. 

Preliminary preparation 

1. you must be familiar with LOLITA design and code, in particular the representation of meaning in the semantic net; 

2. you must be proficient in Haskell and C; 

3. background reading on the issues of semantic distance is needed. 

Minimum deliverables 

1. determine a reasonable way, in theory, to measure both distances, based on existing work (both in the LNLE and outside); 

2. design an implement an algorithm which can perform the work efficiently enough on Lolita's semantic net; 

Intermediate deliverables 

Optimise the algorithm for maximum efficiency. 

Advanced 

Add an extra fast estimation algorithm, based on the recorded distance between groups of nodes. 

Advanced multi-screen X-interface

No of Students 

Max 3 

Research area 

Human Computer Interaction 

Hardware and Software 

X-terminal, screen manager (TWM), sparc workstation 

Description 

TWM is a sophisticated screen manager, which allows virtual screens and good control on pictures, colours etc. However, it is not possible at present to set the desk top so that some windows come up in the right virtual screen, in the right position and running the right application. This is highly desirable, since it takes a considerable amount of time to re-build all the virtual screens every time a re-boot is necessary. Also, the running of resources intensive applications, eg Netscape, can cause the manager to crash. 

Preliminary preparation 

Familiarise with X-terminal and TWM 

Minimum deliverables 

Find a way to save the whole set-up as it is in a particular moment, so that it will come back with the same windows in the same place running the same applications. 

Intermediate deliverables 

1. make sure that the windows that have been saved as iconised do come back in the same form. 

2. allow windows to be dragged across virtual screens. 

Advanced 

Solve the crashing problem, eg wrt Netscape. 

Plan Optimisation

No of Students 

Max 2 

Research area 

AI Planning systems 

Hardware and Software 

Nothing specific 

Description 

AI planning systems can be built to produce optimal plans, but since planning is intractable a search for such plans is often infeasibly expensive. However, good heuristics can allow planners to find good plans in a reasonable time. Good plans are often sub-optimal, since they include redundant steps that the planner commits to when information is not available during plan construction and then does not retract because of the need to avoid expensive replanning. An approach to dealing with the redundancy is to consider post-processing of plans to remove unnecessary steps, adjust inefficiencies and optimise the structure. The problem is similar, in many respects, to code optimisation in compiling, and lessons could be drawn from work in that area to be applied in this field. 

Preliminary preparation 

There are various useful texts on planning basics. The book on Hacker by Sussman would also make a useful starting point to understand plan processing. 

Minimum deliverables 

Basic plan post-processing - simple optimisation techniques including peep-hole style optimisation should be implemented. 

Intermediate deliverables 

More sophisticated plan-processing exploiting ideas from code optimisation should be developed and implemented. These might include simple replanning of plan components. 

Advanced 

A weakest-preconditions analysis of the plan should be conducted to ensure that the plan retains a correct structure during the processing phases. This should be used to aid in the restructuring of the plans. 

The Sigma File

No of Students 

Max 2 

Research area 

AI modelling and game-play. 

Hardware and Software 

Nothing specific 

Description 

"The Sigma File" is a clever game of bluff and deception for four players. Although traditional AI game-playing approaches can be applied to the construction of an artificical player, they do not offer great scope for successful play since the challenge to players is not to find clever positional play but to build up "psychological profiles" of opponents and to outwit them through a combination of guesswork, intuition, bluff and careful observation. This project considers the task of construction of an artificial player which will attempt to exploit some of these features through AI modelling techniques. 

Preliminary preparation 

Become familiar with the game, both through reading a short article about it and through play. Read reference material on AI game play and also on user-modelling. 

Minimum deliverables 

A program which allows humans to play, ensures the rules are followed and allows a computer player to enter the game, although with minimal skill. 

Intermediate deliverables 

To progress from simple entry level play to more sophisticated play, by construction of user-profiles attempting to characterise the opponents and their play, predict their behaviour and to exploit this in the computer play. 

Advanced 

To combine the user-modelling techniques with search and other game-theoretic approaches which strengthen the play of the machine to make it a devious and clever opponent. 

Operator Dependence Analysis

No of Students 

Max 2 

Research area 

AI Planning 

Hardware and Software 

Nothing specific 

Description 

An important heuristic in efficient domain independent planning is a technique developed by Craig Knoblock which involves identifying dependence levels amongst the propositions which form the structure of operator Description <DD>s. This work has led to the construction of his system, ALPINE, described in several papers, particularly in AI Journal. This project is concerned with investigating the analysis of operators he proposes, including reimplementing an ALPINE-like system, considering its application to several domains and identifying the relationship between different operator sets for particular domains and the interdependences they generate. 

Preliminary preparation 

Read Knoblock's papers on ALPINE and also become familiar with the basic principles of planning in AI. 

Minimum deliverables 

A reimplementation of ALPINE to allow the basic dependency analysis on goals within simple operator schemas. 

Intermediate deliverables 

An empirical study of the effects of operator structure on the output of the dependency analysis carried out by the ALPINE system. 

Advanced 

A coupling of the ALPINE system with a simple linear planning system in order to compare performance of the planning system with and without the domain analysis carried out by the APLINE system. 

Intelligible presentation of formal proofs

No of Students 

Max 2 

Research area 

Computer-assisted reasoning, natural language interface, proof/program comprehension 

Hardware and Software 

C or C++ or Modular 2, with access to CS Unix system. 

Description 

Computer-assisted reasoning is a fast-developing area where various systems for formal proof development. Just as programs, formal proofs are difficult to understand. This project is to study automatic techniques of presenting formal proofs in an intelligible form so that they become more readable. 

Preliminary preparation 

Readings in computer-assisted formal reasoning and program comprehension. 

Familiarity with C or C++ or Modular 2.

Minimum deliverables 

You should demonstrate a basic understanding of the techniques for formal reasoning with explicit proofs. Design a suitable natural language presentation of formal proofs for a basic logical language and implement the transformation from formal proofs into your representation. 

Intermediate deliverables 

Besides the above, your representation should cover more sophisticated aspects in formal logic such as quantification etc. You should be able to justify that your representation method and implementation deal with these features correctly. 

Advanced 

Besides the above, you should demonstrate that you have a good understanding of the issues in proof comprehension. Your tool for proof presentation provides helpful methods for one to understand formal proofs. 

Reuse support for interactive proof development

No of Students 

Max 2 

Research area 

Computer-assisted formal reasoning, reuse. 

Hardware and Software 

C or C++ with access to CS Unix system. 

Description 

Computer-assisted formal reasoning is a fast-developing area where various systems for formal analysis of software and hardware systems have recently been developed. Applying these systems to large application problems, it is essential that the existing formal development can be reused effectively. 

This project is to study searching techniques associated with the library of a proof development system, and develop a supporting tool to help the user to find reusable artifacts in formal analysis.

Preliminary preparation 

Readings: Reuse techniques and reuse methodology. Computer-assisted formal analysis. 

Familiarity with C or C++.

Minimum deliverables 

You should demonstrate a basic understanding of the techniques suitable for searching reusable artifacts in formal analysis and implement a searching tool based on simple but useful searching strategies. 

Intermediate deliverables 

Besides the above, you should also give a good analysis for reusable artifacts in formal analysis and demonstrate that the methods or techniques you have chosen are not only suitable but also efficient (eg, they are capable of supporting structured or modular search). 

Advanced 

You should also take into account some specific features of the particular language for formal analysis so that your tool supports some more specific search methods that are particularly suitable in finding reusable artifacts in that context. 

Navigation tool for formal analysis

No of Students 

Max 2 

Research area 

Formal analysis, reuse techniques. 

Hardware and Software 

C or C++ or Haskell with access to CS Unix system, access to the Lego system. 

Description 

In software development or formal analysis, reusing existing software components or other formal artifacts is an important way for efficient development. Usually, people organise their reusable components into structured hierarchy so that the inheritance relationships may be exploited for further reuse. 

This project is to investigate how a library in formal analysis can be effectively navigated by a user so that one can learn the associated formal methods and find suitable existing components in a well-guided way. The experiment will be based on the library of the Lego system which supports formal analysis and has a simple module system associated with its library.

Preliminary preparation 

Readings: Reuse techniques in software reuse. Navigation tools and techniques. Formal analysis. 

Language: C or C++ or Haskell (required for implementation).

Minimum deliverables 

Give a basic analysis of the structure of the Lego library and devise a useful way for a user to navigate through the library. Implement a simple navigation tool to help the user in various ways so that he/she can learn the structure and the contents of the library quickly and effectively. 

Intermediate deliverables 

On the basis of your analysis of the structure of the Lego library, develop methods for users to navigate through the library for different purposes (eg, some suitable for a beginner to learn the basic structure of the library, and some for a more expert user to locate useful artifacts). Implement a navigation tool to help the user to adopt different methods so that he/she can learn the structure and the contents of the library quickly and find suitable components effectively by means of navigation. 

Advanced 

Besides above, your navigation tool should also provide more useful information (eg, to indicate the relationship between different library modules, their possible usage, etc.). You should be able to suggest more advanced method(s) and a better library structure for formal analysis based on systems such as Lego. 

A reuse support system for LOLITA

No of Students 

Max 2 

Research area 

Software reuse, Functional Programming 

Hardware and Software 

Access to CS UNIX systems, LOLITA system, programming language chosen from: C, C++ or Haskell 

Description 

The LOLITA natural language system consists of more than 45,000 lines of Haskell code and its development involves a team of more than 15 people. In such an environment, it is often difficult to find out if a function that you require already exists within the system. As a result, there are many instances of duplicated or similar code. Rittri [1] and Runciman and Toyn [2] have shown that it is possible to retrieve functions on the basis of their type. Each proposes a different relation between types as the basis for retrieval and other schemes can easily be derived from these. The purpose of this project will be to develop a tool to assist users locate existing functions and also to detect instances of similar or identical functions. This will initially be implemented using keyword techniques but a more advanced version will also support the use of type information. 

Preliminary preparation 

1. Read up on software reuse, especially library retrieval techniques and the use of type information to retrieve functions 

2. You must be up to speed in the programming language you wish to use (C, C++ or Haskell) 

Minimum deliverables 

A reuse support system that integrates well with the LOLITA development environment and allows keyword retrieval of functions. 

Intermediate deliverables 

A simplistic type based comparison should be implemented (retrieving generalisations of requested types). 

Advanced 

Alternative schemes for type comparison that have been suggested in the literature should be implemented and evaluated. 

A HAGGIS based graphical user interface to assist development of the LOLITA parser and grammar.

No of Students 

Max 2 

Research area 

Functional Programming, Natural Language parsing and grammar. 

Hardware and Software 

SUN4, Solaris/SunOs, LOLITA development environment. 

Description 

The Glasgow Haskell Compiler group have produced a system called 'HAGGIS' for producing graphical user interfaces using Haskell[1]. 

This project will encompass two main aims. The first will be to investigate the HAGGIS system for developing graphical user interfaces for Haskell programs and compare it to more conventional approaches for GUI development. The second will be to use HAGGIS to produce a graphical user interface for the parser testing and development subsystem of the LOLITA system.

Preliminary preparation 

Obtain information from the WWW on the HAGGIS system and become familiar with the basics. Identify alternative 'conventional' GUI development options. Investigate the current LOLITA parser development system Draw up preliminary requirements for the GUI Read background material on NL grammar and parsing[2]. 

NB Students doing this project are strongly recommended to take both the Advanced Functional Programming and the Natural Language Processing options.

Minimum deliverables 

A GUI for the parser development system, allowing text entry, control of parsing options and graphical display of parse trees. An analysis of the benefits and disadvantages of the HAGGIS system for building GUIs for Haskell program with respect to other approaches. 

Intermediate deliverables 

Graphical comparison of alternative parses 

Advanced 

Graphical display of grammar and the relationship between the grammar and the parse trees produced. 

Import/Export tool for large Haskell systems

No of Students 

Max 2 

Research area 

Functional Programming, Software Engineering 

Hardware and Software 

SUN4, Solaris/SunOs, Haskell 

Description 

Constructing and maintaining the import and export declarations in a large Haskell system places a considerable burden on the developers. The aim of this project will be to develop a tool to assist in this task. 

Preliminary preparation 

Read up on Haskell import/export structure and interface files[1]. Find out about relevant conventions used in the development of the LOLITA system[2]. Investigate existing Haskell parsers and select an appropriate candidate. 

Minimum deliverables 

Build an interface checking tool which checks that the import/ export declarations in a system are legal and that all identifiers are unambiguously defined. The tool should function correctly on the LOLITA system and should also check that interfaces are 'self contained'. 

Intermediate deliverables 

In the case of undefined or ambiguously defined identifiers, the tool should either automatically correct the error or should allow the user to pick between alternative corrections. 

Advanced 

An advance project would do one or more of the following: 

Automatically generate module interface Descriptions by extracting appropriate sections of the source code.

Provide measures which summarise the modular structure of the system (for example it might give figures for module coupling).

Program Slicing

No of Students 

Max 2 

Research area 

Program Comprehension, Software Maintenance 

Hardware and Software 

Unix workstation under XWindows IBM PC and C Compiler 

Description 

A technique that can be used in understanding programs is that of program slicing. Program slicing is a static analysis technique that extracts all statements relevant to the computation of a given variable. It is useful in program debugging, software maintenance, and program understanding. 

Unravel is a prototype tool that can be used to statically analyse ANSI C code using program slicing. The Unravel tool is written in C with a user interface written using the MIT Athena Widgets and the X Windows System. The source code of the system is available together with an extensive set of documentation.

The aim of this project is to add an extra functionality to the Unravel tool. At the present time the tool does not work with the C 'break' and 'continue' statement. 

Preliminary preparation 

1. A thorough knowledge of the C language is essential. This project is NOT for someone who does not know C and wants to learn it. 

2. A knowledge Unix make files 

Minimum deliverables 

Getting the Unravel tool up and running on the Computer Science Unix systems and producing a design for making the changes to the tool to add the extra functionality described above. 

Intermediate deliverables 

Full implementation of the new functionality of getting Unravel to deal with the C 'break' and 'continue' statements. 

Advanced 

The porting of the Unravel tool to a PC environment. 

Maintaining and Porting a Graph Drawing Tool

No of Students 

Max 1 

Research area 

Program Comprehension, Software Maintenance Adaptive and Preventive Software Maintenance 

Hardware and Software 

Unix workstation under XWindows GraphTool IBM PC and C Compiler 

Description 

As a result of work on program comprehension and impact analysis a graph drawing tool (GraphTool) has been developed. The documentation for this tool is almost non-existent. To some extent this problem has been overcome by two project from last year. The other problem with this tool is that it runs only on a x-windows Unix workstation and also contains more functionality than is required for drawing graphs. 

The aim of this project is to improve the stability of the current version of GraphTool. Once this has has been achieved the tool will then be ported from a Unix environment to a PC environment with reduced functionality.

Preliminary preparation 

1. A thorough knowledge of the C language is essential. This project is NOT for someone who does not know C. 

2. A knowledge of x-windows will have to be gained 

3. Experience in using graphics 

4. An understanding of the data structures required to implement graphs 

Minimum deliverables 

The improved stability of GraphTool with some extended documentation showing explanation of the functionality of each function withing the tool. 

Intermediate deliverables 

The itentification of the functionalities of GraphTool and a detailed outline of the problems of porting the tool to a new environment. 

Advanced 

The porting of a reduced functionality of graphTool to a PC. 

Determination and Presentation of Versions in C Programs

No of Students 

Max 1 

Research area 

Program Comprehension, Software Maintenance 

Hardware and Software 

Unix workstation or PC Source code of cpp, the C preprocessor 

Description 

When a C program is compiled by a C compiler (cc, gcc, etc.) it is usually passed through a pre-processor which performs the #includes, expands the #defines, and acts on the #if and #ifdefs. These later constructs allow different versions of a C program to be includes within one C code source file. 

The aim of this project is three fold:

1. to determine the different versions contatined within a C source code file 

2. to find a way of representing these different versions 

3. to to gather information about the source code analysed and link this information with Prolog facts generated by a C analysis tool called ccg. The tool ccg operates on C code that has already been passed through the C pre-processor, and so some information has been lost. 

The source code is available for a version of the C pre-processor. This code will have to be understood and then modified to fit in with the aims of the project.

Preliminary preparation 

1. A thorough knowledge of the C language is essential. This project is NOT for someone who wants to learn C over the summer. 

2. A understanding of the facilities offered by the C pre-processor 

Minimum deliverables 

A representation of different versions contained within C programs source files. 

Intermediate deliverables 

Modification of the C pre-processor to automate the extraction of versions and to represent these versions graphically. 

Advanced 

Generation of Prolog facts for incorporation and linking with facts from ccg. This will involve extensive modifications to the C pre-processor. 

LOLITA dialogue parameters optimisation

No of Students 

Max 3 

Research area 

LOLITA (dialogue, optimisations) 

Hardware and Software 

X-terminal, LOLITA running workstation, Haskell compiler, LOLITA source code, C compiler. 

Description 

The dialogue module in the LOLITA system generates dialogue based on a large set of variables, including LOLITA's `personality', the relationship with the user, the dialogue situation etc. The interplay of these factors, together with the content of LOLITA's memory and the dialogue up to that point, contribute to generate the appropriate utterance. However, there are very many possible reactions, some better than other. Regulating all the parameters controlling the construction and choice of plans is a difficult problem. A solution can be found using adaptive algorithms (e.g., evolutionary programming). The project will develop that initial idea, by defining, testing and evaluating different evaluation functions and evolutionary regimes. 

Preliminary preparation 

1. you must be familiar with LOLITA design and code, in particular the representation of dialogue states, and the workings of the dialogue process. 

2. you must be proficient in Haskell; a working knowledge of C and Unix would be useful too. 

3. background reading on the issues of subsymbolic optimisations and dialogue generation. 

Minimum deliverables 

You must implement an adaptive algorithm of your choice (eg GA or EP) and apply it to the dialogue system. The key part will be developing a suitable evaluation function. Initially, this will be a fixed set of dialogues. An analysis of the results must be performed (including quantitative elements). 

Intermediate deliverables 

The evaluation function will now allow for a fuzzy match (using semantic distance) and for alternative paths in the dialogue. Again, an analysis of the results must be performed (including quantitative elements). 

Advanced 

You must implement a different adaptive algorithm, e.g., a Neural Network (including a suitable training set). You will compare the two adaptations, both qualitatively and quantitatively. 

A tool to aid in the fractal representation of graphs

No of Students 

Max 3/4 

Research area 

Graph representation/compression using iterated function systems. 

Hardware and Software 

Access to workstations running X windows SUNOS/SOLARIS C or C++ programming language 

Description 

Many graphs can (using a suitable notation, e.g., adjacency) be represented as an n x n matrix comprising 0's and 1's. Such a matrix naturally corresponds to a black and white image. The aim of this project is to develop a tool which allows the user to interactively alter an image and examine the effects on the corresponding graph (and vice versa - to alter the graph and view the change to the image). 

The development of this tool will aid research in graph representation and compression.

Preliminary preparation 

Reading: Basic graph theory Reading: Basic iterated function systems theory (advanced deliverables only) You must be familiar with the C programming language 

Minimum deliverables 

A tool which allows the user to view both: 

1. an n x n array, the elements of which are either black or white; 

2. the graph corresponding to the adjacency matrix interpretation of the array. 

The user should be able to `click' on an element of the array and toggle its value between black and white. Corresponding updates to the graph should be generated automatically. A facility to allow for the variation of n should be included.

Intermediate deliverables 

Allow for the interactive manipulation of the graph so that the layout can be altered by the user. In addition the user should be able to add and delete nodes and arcs from the graph; the corresponding update to the n x n matrix should be generated automatically (including, where appropriate, the value of n). 

Advanced 

A facility should be provided to allow the user to specify an iterated function system (essentially a set of numbers). The image corresponding to this is to then be generated (a simple process) and displayed as the n x n array. The corresponding graph will then be shown. 

Furthermore, the tool should incorporate a range of options, possibly including: offering a choice of matrix notations, loading data from a file, etc.

An interactive tool for image synthesis using iterated function systems. Fractal representation of images.

No of Students 

Max 3/4 

Research area 

Image representation using iterated function systems. 

Hardware and Software 

Access to workstations running X windows SUNOS/SOLARIS C or C++ programming language 

Description 

Iterated function systems (IFSs) can be used to generate shapes and fractals. The problem of finding an IFS for a given shape (the inverse problems) has been solved in theory but there are many practical difficulties. The aim of this project is to produce a tool which will enable the user to interactively alter an IFS and to view the results of their manipulations. 

An IFS is a set of contraction mappings and so can be represented by a collection of parallelograms. These are to be viewed and manipulated via a windows interface. The image corresponding to the IFS is then to be generated.

Preliminary preparation 

Reading: Iterated function systems theory. You must be familiar with the C programming language 

Minimum deliverables 

A tool which allows the user to view both: 

1. the mappings comprising an IFS (ie, display a set of parallelograms); 

2. the shape which they represent (this requires the generation of a shape from an IFS - a straightforward procedure). 

Intermediate deliverables 

Allow for the interactive alteration of the IFS by manipulation of the displayed parallelograms. 

Advanced 

The final stage of the project is to allow for addition and deletion of mappings via the interface. In addition a selection of alternative techniques for the generation of the IFS may be implemented. 

Computer-based learning for algorithm analysis

No of Students 

Max 2 

Research area 

Visualisation, computer-based learning 

Hardware and Software 

PC with ToolBook or Visual Basic, possibly Java/Netscape 

Description 

The performance of algorithms through time is abstract, and hard to visualise. The animation of algorithms is one way of giving an insight into how algorithms work. The aim of this project is to investigate the visualisation of certain simple algorithms, based on simple animation techniques, and incorporate this into a short computer-based tutorial for teaching time and space complexity analysis. 

Preliminary preparation 

1. read up on animation, and assess how animation techniques can be adapted for use on low-end PCs using standard software such as Visual Basic 

2. read up on algorithms, in order to select some key algorithms which will be easy to animate, and to identify an animation 'storyboard' for these algorithms, outlining which features should be represented, and how 

3. the relevant fields are of software visualisation, and computer-based learning; there is literature in each of these areas which is important for this project. 

Minimum deliverables 

Design and implement a set of animations of some simple algorithms, displaying how changes made to algorithms result in differing performance 

Intermediate deliverables 

Incorporate this material into a short tutorial for teaching the basic concepts of algorithm analysis, and carry out user acceptance testing. 

Advanced 

Experimentally evaluate the tutorial with sample subjects, giving an appraisal of the contribution visual techniques for abstract concepts make towards improving a programmer's understanding of software performance. 

Intelligent information retrieval for the web

No of Students 

Max 2 

Research area 

Software agents, adaptive behaviour of software 

Hardware and Software 

PC/Sun with C++ or Java, possibly Prolog 

Description 

Information retrieval from sources such as the web is likely to place great burdens on the user of such systems. Agent-based retrieval mechanisms can assist a user in managing information gained in repetitive searches (such as browsing TV listings each week) so that future searches carried out more closely match what the user regards as 'useful'. This project is concerned with an agent-based approach to such systems, in which the display of information and the searching for information is carried out with regard for changing user preferences. 

Preliminary preparation 

1. read up on C++/Java, and try some out 

2. read up on form-based information retrieval, and plan the kind of information retrieval to be supported in the project 

3. read up on interface agents 

Minimum deliverables 

A form-based interface for information retrieval in a specific domain (e.g. TV listings) which can be programmed with user-defined rules concerning likes and dislikes of e.g. timing of programs or titles of programs. The rules are used to modify searches carried out using existing web-searching software, to ensure that only 'useful' information is retrieved. 

Intermediate deliverables 

A second version of the interface in which rules are automatically generated and modified in the light of feedback gathered from user actions concerning any information retrieved (e.g. no more searches for early-morning folk-dancing programs). This will involve the implementation of a mechanism for feedback (direct feedback by the user, or monitoring of the user), and for rule modification. 

Advanced 

An evaluation of this mechanism for carrying out more general-purpose information retrieval on the web. 

Agent-based architectures for process control

No of Students 

Max 2 

Research area 

Software agents, process control, fault-tolerant systems 

Hardware and Software 

PC/Sun with C++ or Eiffel 

Description 

Flexibility in software can come about through several means; one is an agent-based approach in which collections of objects do not simply execute when requested, but evaluate their ability to act when requested to do so, and negotiate with other such objects in order to achieve the requested goal. This project will investigate an agent-based approach for a process control system, in which the task is the control of a simple simulated process (e.g. a boiler, or an inverted pendulum). The ultimate issue being addressed is, "Is this approach, since it allows a certain degree of 'self-adaptation' by software, going to help to reduce the need for software maintenance?". 

Preliminary preparation 

1. read up on process control 

2. it may help to understand object-oriented design 

3. read up on software agent architecture 

Minimum deliverables 

Design and implement a simple negotiation protocol in which a collection of agents with complementary capabilities can decide how best to implement a particular kind of simple task, e.g. maintaining the stability of water temperature. 

Intermediate deliverables 

Implement a process control system (with a simulated process) based on the above protocol, in which decisions about how to act on the process can be taken as a consequence of negotiation amongst the components of the control system (including actuators, sensors, etc.). 

Advanced 

Evaluate the process control system with regard to the degree of negotiation that takes place (where no negotiation at all might correspond to a 'standard' system with centralised control), considering the degree of tolerance to change in task definition which can be designed into such a system. Issues which might be considered during evaluation include: - the way in which the system recognises and handles impossible goals (and so the degree to which it could be said to be tolerant to unexpected behaviour from e.g. the controlled process) - the extent to which the negotiation protocol is specific to the domain of process control, or to this particular controlled process - the consequences of such an approach for safety-critical processes (perhaps positive, e.g. fault-tolerance, but perhaps also negative e.g. lengthened response times) 

Institute: Dublin City University, Dublin. (1996)

Knight of Knowledge. Aine Ni Cheallaigh, Shahla Sabetnia (1996) 

Code
Using graphics, sound and animation, this easy to use program guides the young student through the area of learning fractions. The child is presented with step by step instructions on how to tackle problems from how to find a common denominator, to multiplying improper fractions. They can then complete a series of challenges, using the information they have just learned. All through this process, the teacher can monitor the student's progress, identifying areas of difficulty by examining the graphs and statistics compiled about the student during their interaction with the program. 

Music Editor. Martin Cusack, Andrea Popelka. (1996) 

Code
This is a composer's tool which allows the user to compose music in two different ways : editing a sheet of music on the screen using the mouse, toolbars and other Windows standard controls; playing a tune on a keyboard, which will then be displayed on the screen in the form of a music sheet. In each case, the music can be stored, played back, and printed. 

Auto Matching System Alan Sheehan. (1996) 

This application is sponsored by Irish Music Rights Organisation (IMRO). It is an auto matching facility for their database system. It keeps track of composers, their songs, and the royalties involved. In the music business, the right of 'creative spelling' is exercised considerably, and as a result, simple SQL comparisons will not produce a match. This project endevours to overcome this problem and others, such as, spelling mistakes, missing words, word transposition, etc.. 

ETA System/Route Planner for a Public Transport Service Paul Clarke, Jason Halpin, Alan Stephens. (1996) 

Code
The implementation of a system which provides estimates of arrival times at various stops along a route, based on many real-time issues, such as, traffic flow and time-dependent variables (such as the time of day). For the purpose of demonstrating the system, it is applied to a public bus service. The project consists of a multi-platform networked system. The server will be UNIX based, while the custom clients are simulated on PC's (MS- Windows based). Routing information is also accessible via the World Wide Web, thus providing a service-user with remote access. 

Computer Based Training System Barry Clarke, Darren Delaney. (1996) 

Code
This project allows a user to undergo a training course. This training course is presented across the Internet via the World-Wide-Web. There are two distinct areas of development with this project. One is the development of a "Tutor Front-end" and the other is the development of the "Web Interface". The "Tutor Front-end" is provided to allow the course tutors ease of access to the Oracle database (which stores all user critical data). This is done by the use of a Graphical User Interface (GUI) (developed in Visual Basic). The "Web Interface" is the "User" end of the application. This is where the user takes the training course. This is the internet side of the application. 

Search Wizard Michael Callan , Bryan Collier. (1996) 

Code
This is a tutorial aid for Artificial Intelligence search, which is of use in the understanding of college courseware. It provides, to student and lecturer alike, a graphical demonstration of a search space being explored by some user specified algorithm. A search space is the set of all possible states that are actually generated for a given search strategy, and this is represented in this project by a network graph. We also hope to provide some interesting background information into Search techniques. Ultimately, we hope to provide a worthwhile and informative insight into the area of Search , which is one of the central issues in problem-solving systems today. 

Zebra - A Crossword Management Tool Bronwen Connor. (1996) 

Code
This tool allows a crossword setter to design and customise crosswords for a number of clients. It manages the crosswords so that no like crossword is sent to the same client. There are two aspects to this project : the crossword generator, and the database manager. The latter handles data on the clients, the dictionaries, the grids, the completed or partially completed crosswords, and the statistics of previously generated crosswords. It is these statistics that are used in the generation of crosswords to ensure that no two crosswords are sent to the same client. 

Cellular Automata Modelling of the Spread of the HIV virus Brian Dennehy. (1996) 

Code
This projects models the spread of the HIV virus leading to AIDS from the point of infection to the point where full-blown AIDS is diagnosed. It will show the gradual destruction of the immune system due to the infusion of more and more HIV particles in the body. It starts with a 2D lattice, moves up to a 3D lattice, and eventually incorporates the possibility that any cell in the lattice can infect any other cell in the lattice. 

Finger Print Analysis and Recognition System Brian J. Keenan, David Lynch. (1996) 

Code
Initially, the user's finger print is scanned and its characteristics are analysed and stored in a database. These characterics become the user's unique personalised search key. Consequently, the user can use his/her finger to search for a previously saved match which is used to access his/her file. 

Tutorial Incorporating ODBC Brian McDermott. (1996) 

Code
The SQL*Wizard application can be executed alongside any database which has an ODBC driver. The emphasis is placed on the iteroperability and portability of the application, which permits SQL queries to be designed intuitively and interactively. These queries can then be executed on the chosen database, and the query results are dislayed. The SQL*Tutorial is designed to give a basic introduction into the world of SQL and is aimed at getting users profficient in SQL*Wizard quickly. 

Courseware Design Tool for Neural Networks Brendan Ryder. (1996) 

Code
The objective of this project is to provide the user with an insight into the design, development, training, implementation and application of neural networks. The user will be able to setup the network as desired, view the training of the network graphically on-screen, and run the network on a sample application. The feedforward network architecture is used, together with a variety of training algorithms, such as, backpropagation, conjugate gradient, etc. 

Network Administration Tool Ciaran Bernard (1996) 

This project is a network administration tool which runs as a Netware loadable module on a network server. It provides accounting, traffic analysis, resource usage and diagnostic information. The tools used are a sample network consisting of a server and a client, Borlands C++ and Novells NLM SDK. 

Dublin Road Navigator Cyril Byrne. (1996) 

Code
The Dublin Road Navigator helps motorists driving through Dublin city by choosing an optimal route from one point to another. The user can either click on the desired locations, or enter street names/addresses, and the system will both graphically and textually display the best route to take. Taken into consideration are : road distances; expected road traversal times; road status - motorway, oneway streets, etc.; expected traffic levels for the time of day; on-line updates by the AA roadwatch computer, for example, marking a street as having road works. 

Psychological Testing System Hazel Babington, Catherine Dooley (1996) 

Code
The purpose of this project is to computerise some well known psychological tests. The system is designed to cater for the testing of children and adults through graphical and textual tests. this involves various standard tests with some additional puzzles. Different tests can be selected and on completion of these, the results are collated and analysed. The outcome of the analysis is presented using various charts and comments. 

Programming Skills Testing and Development Tool on the WWW Colm Ennis, Morgan O'Connor. (1996) 

The user of this system is confronted with a series of programming problems. Once their coded solution to one of these problems is submitted, it is graded according to the number of attempts entered, the number of hints received, and the performance of the solution over a series of test cases. The difficulty of the problems facing the user is appropriate to their previous performance (grades). In this way the user moves through a course of increasingly difficult problems. This application runs on a WWW server, and the user interfaces to it via dynamically created HTML forms. The application binaries are linked to the WWW using Common Gateway Interface(CGI)'s. These binaries communicate with DLL's which are used to store all user data. 

Spy Utility for Microsoft Windows C. Finnegan. (1996) 

Code
The project is a utility program that runs under Windows 95. It provides a user with am 'under the hood' view of the operations of programs running using the Windows 95 operating system. A check is kept on the memory usage of programs that are started up in a given session along with a log of system .DLLs and specific functions called. Data will be output to a text file for the user to examine. The intention is to provide an insight into the features of Microsoft 32 bit programming. 

A Class Library for Algorithm Animation Claire Mennis. (1996) 

Code
This tool allows the user to animate the algorithms they write by animating the data structures they use. For example an algorithm using a linked list can be animated using this class library, the linked list is displayed on the screen and the elements can be seen to move as described in the users program. This gives the user the opportunity to see how the algorithms they are writing work in practice and this is what makes it a valuable education tool. 

WinMail Brian Mc Creery and Colm Naish. (1996) 

Code
This is a Windows based E-mail client for the Unix mail server. Users are able to send and receive their required documents through the server's POP3 and SMTP mail ports. The Windows based Mail client is written in C/C++ using OWL for the user interface. The communications with the mail servers is handled using the Windows sockets API. There is also some added functionality which is lacking in current E-Mail products. This is a standard Windows application which is easy to use and comprehensively supported through on-line help and full user documentation. 

Graph Designer and Analyser Caitriona Ni Ealaithe. (1996) 

Code
This application allows the user to create a graph in an editor by placing nodes and weighted edges at various locations on the screen. Once the graph has been drawn, information can be derived from it using different algorithms. For example, finding the shortest path between two nodes or finding all the paths between two nodes in the network. 

C++ Library for Microsoft Access Ciara Scully. (1996) 

Code
The objective of this project is to set up a C++ class library for MICROSOFT ACCESS to enable the user to access data stored in the DBMS directly from a C++ program . The Microsoft Open Database Connectivity (ODBC) allows for a single compiled C(++) program to access any DBMS that has an ODBC driver. The class library will prevent the user from needing to know or use the Microsoft Foundation Classes (MFC). A video library application is implemented for demonstration purposes. This project runs under Windows 3.1 and is written in Microsoft Visual C++ using the Microsoft Foundation Classes for ODBC . 

Postscript to HTML converter. Marie Alwright, Clodagh Warren. (1996) 

Code
The main objective of this project is to develop a conversion tool to be used in conjuction with the World Wide Web. The aim of this project is to take in a document e.g a Word document and convert it from its Postscript format into its HTML (hypertext mark-up language) equivalent, the language used by the WWW. The project will spawn a Web Browser and the original document can be viewed before conversion, as well as its post-conversion HTML equivalent. The project will present an important tool for technical writers with no working knowledge of HTML. 

Configuration Management System Derek Connolly, Iarla Molloy. (1996) 

Code
Configuration management is an important aspect of software development today. When a large number of development teams work on a software project, version control is the key to maintaining software consistency. The project implements the source code control element of configuration management. The system is built upon the cryptic SCCS program available in most UNIX systems but instead of a cryptic command interface, the user can interact with the system via an X/Open windows interface. The system has network capabilities with security control, and implements a protocol that inhibits two groups checking the same piece of code for editing, thus preserving code consistency. The system aims to provide users with a reliable source code control system, thus easing one of the burdens of development. 

Framework to Run Windows NT Device Drivers under Solaris x86 David Donohoe. (1996) 

Code
This project was completed in conjunction with the SunSoft x86 driver group. Hardware vendors are likely to supply device drivers for Windows NT with their hardware due to the number of NT users. This means that Microsoft rarely need to write device drivers; they leave this to the hardware vendors. However, SunSoft is faced with the task of writing drivers for nearly all the hardware it wishes to support on the x86 platform. One of the areas in which SunSoft finds it particularly hard to keep up, is that of ethernet board drivers, since the range of hardware available is so vast. The aim of this project is to get device driver binaries, compiled to run as Miniport network drivers under Windows NT, to run under Solaris x86, providing the more hardware-specific functionality of a network device driver. This involves executing code which is part of an image which was compiled to run under a completely different operating system. 

Collaboration at a Glance Dara Hickey, Nicola Timmons. (1996) 

Code
The project facilitates a PC conversation between a group of people with a visual interface. It allows people to hold a private or public conversation while the screen represents the state of the conversation at a given time.(i.e. who is talking, who is listening or not listening etc.). Other facilities include recordings of conversations in a log file and system management utilities. This project is networked using Winsock and C++, and the front end is written in Visual Basic. 

Ad hoc Query & Report tool David Morgan. (1996) 

This is a Microsoft project. The project provides an ad hoc query and reporting tool via web pages to enable business people at Microsoft to easily access the data they need. The tool is capable of querying any database or spreadsheet that can be linked via ODBC. The queries are SQL Select statements built transparently for the user. It is possible to cross-query among different data sources. The tool provides users with the ability to choose a particular presentation style for the query result set. 

Implementation of Popular Software Cost Estimation Models Mary English, Deborah Mulvey. (1996) 

Code
The aim of this project is to provide project managers with a cost estimation tool featuring some of the more popular estimation models, including Boehm's COCOMO and Putnam's SLIM. The project manager will be allowed to tailor the models to his/her own environment, thus leading to more accurate estimates and enabling comparison of estimates gained using different techniques. Application area :Software Project Management. Operating System / Environment of Implementation: MS-Windows.Implementation Language : Visual Basic (interfacing with MS-Access and MS-Excel.) 

Language Comprehension Tool Fiachra Finn, Darragh Murray. (1996) 

The idea for this project sprung from a perceived deficiency in most commercially available language-teaching packages - they simply did not evaluate the students understanding of the language. This project is a multimedia tool which does test the comprehension of users in a given language. Features include : a dialogue-building tool employing full-motion video; an aural tool employing P.C. sound capabilities; the recording and grading o a user's progress for later review. 

Paint Package / Animator Dara O Muircheartaigh. (1996) 

This Windows application incorporates the main elements of multi-media in one unit. The paint package/animator lets you manipulate .BMP files in the manner you would expect from a modern paint program. The Animator allows you to construct a cartoon one frame at a time. Once you have finished one drawing, you can click an icon to start work on the next frame in the series. The package also provides a player/viewer for industry standard animation formats, namely, Autodesk .FLI, and Microsoft .AVI. 

Resource Analysis Tool Thomas Elders, David Shiel. (1996) 

Code
This application was completed in conjunction with Microsoft Localisation Tools Group. The project is a tool to aid the work of localisers and project managers in seeing how feasible a product may be for localisation. The main data source for the application is an Access95 database which contains resource information about the file/product being localised. This database is generated by one of Microsoft's in-house localisation tools. Our tool will use the data provided to give statistical reports on the number of localisable words, strings, etc. in the product, and will subsequently outline estimations of the duration of the localisation, the cost of localising a particular product, etc. 

Prototype management Tool. Mark Patterson, Deirdre Waldron. (1996) 

Code
This project is a prototype management tool for the Center for Teaching Computing (CTC), here in DCU. The tool facilitates the centralisation of secondary level courseware. Secondary school teachers delegate sections of their course between themselves, while informing the central management tool, via the internet, of their progression. The tool co-ordinates the building of each course using the critical path algorithm. The graphical interface displays each course module and details in a nodal structure. 

Fusion - Web Search Agent using Data Fusion Francis Crimmins. (1996) 

Code
This project involves the implementation of a web search agent using Java(tm). There are currently many different search engines available on the World Wide Web. They differ in the way that they can be queried, and in the format and content of the results they return. In this context a web search agent is an entity which can query different search engines on a user's behalf. The agent uses the concept of data fusion to 'fuse' the results returned, thus improving the overall quality of the search. 

Virtual Kitchen Gerard Brennan, Niall Mac Manus, (1996) 

Code
This application is a kitchen designer. It will allow one to model a kitchen through a graphical user interface in two dimensions. The newly modelled kitchen can then be viewed from a three dimensional viewpoint. The graphical user interface will enable one to create the dimensions of the kitchen and populate it with predefined objects/units from a library of such. This will be implemented using a drag and drop technique. As the kitchen is being modelled, the user can generate a three dimensional model of it, through which the user can "walkabout" and view the kitchen. 

Linux Console Manager (Lincon) Gary Burke, Carl Fleming. (1996) 

Lincon is a Unix system administration package with a point and click object oriented user interface for a stand alone Linux based PC. All of the main components a Linux system (such as users, groups, hosts and files) will be treated as objects with standard operations, such as, create, delete, modify, as well as operations of their own. This should take away the tedium and skill required to maintain a stand alone Linux based PC. 

Second Level Accountancy Tool Mark Curran, Gareth Kelly. (1996) 

Code
This is an Automated Assessment Tool for Secondary Level Accountancy. It enables teachers to set questions for students on a specified topic, and once the student submits their answer, they will receive a grade from the system. The students progress can be monitored graphically, both by the student and the teacher. Warnings will be given to the teacher if a particular student's grades slip too much. Teachers can set deadline dates for specific assignments, and marks will be deducted for late assignments due from students. Students can also view and print course notes from the system, entered by the teacher. 

Multi-User Conferencing System using Java Gregory Mc Cabe. (1996) 

Code
Computer-based interpersonal communication evolution - from emails, to talk and chat programs, to video conferencing - has put a large strain on the networks of today. My low bandwidth solution uses the keyboard as the primary method of communication combined with various commands which can be entered via the keyboard or with the aid of the mouse. A selected emotion, along with dialogue entered via a web page, illustrates the role the user is currently playing in the conversation. Users will be able to communicate from all around the world via the internet. Numerous productive, independent conferences may be concurrently operating. 

DIGITAL IMAGE PROCESSING. Gerard Tiernan. (1996) 

Code
This project provides photo-editing and retouching features for images scanned into the computer. The project incorporates a wide selection of tools, which allow image compositing, the addition of text - with any of a large selection of fonts, manually applying effects to an image using a brush - charcoal and felttips included, applying lights of various types to an image, and the use of fitlters to alter the texture of images. 

Dynamic Games Manager Ian Fahey. (1996) 

Code
This application is designed to allow a user to maintain and generate sporting fixtures for any number of different sporting competitions. The user is required to setup all competitions, inputting teams, grades, sport type and competition type. The system generates each round of fixtures for each competition. Users are allowed to input scores of each round and the system will then update league tables etc. Project is written in Visual Basic 4.0 and data is stored on a database generated using Microsoft Jet database 

Configuration Management System Derek Connolly, Iarla Molloy. (1996) 

Code
Configuration management is an important aspect of software development today. When a large number of development teams work on a software project, version control is the key to maintaining software consistency. The project implements the source code control element of configuration management. The system is built upon the cryptic SCCS program available in most UNIX systems but instead of a cryptic command interface, the user can interact with the system via an X/Open windows interface. The system has network capabilities with security control, and implements a protocol that inhibits two groups checking the same piece of code for editing, thus preserving code consistency. The system aims to provide users with a reliable source code control system, thus easing one of the burdens of development. 

Production Scheduling Database Richard Holland, Jonathan Geoghegan. (1996) 

Code
This project was completed in conjuction with the Microsoft Print Production Group. It is an application which is used to track information about localised product components that are in production, such as, labels, disks. The information is stored in an Access95 database. The production of each component is scheduled in accordance with the release date of the particular product to which the component belongs. This information can be tracked graphically or textually. The graphical tracking tool shows the project manager, or localisers, each product is in the production schedule. Summary reports can also be generated from the data and can be mailed to project managers. 

ETA System/Route Planner for a Public Transport Service Paul Clarke, Jason Halpin, Alan Stephens. (1996) 

Code
The implementation of a system which provides estimates of arrival times at various stops along a route, based on many real-time issues, such as, traffic flow and time-dependent variables (such as the time of day). For the purpose of demonstrating the system, it is applied to a public bus service. The project consists of a multi-platform networked system. The server will be UNIX based, while the custom clients are simulated on PC's (MS- Windows based). Routing information is also accessible via the World Wide Web, thus providing a service-user with remote access. 

VideoStreamer Dennis Kenny, John Nolan. (1996) 

Code
The VideoStreamer is a tool for browsing video segments by content. Its purpose is to allow the user to find particular scenes in the fastest and most intuitive fashion possible. It is intended as an improvement over the traditional interface for browsing video clips. The VideoStreamer will display a three dimensional view of the movie, using the extra dimension to show movement in the segment over time. As well as being able to click on the 3D view, also provided is a VCR-style set of buttons including play, fast forward, rewind and stop. This will provide the user with two methods to browse on a frame-by-frame basis. Once a point in the video stream has been selected, the user will be able to play from that point, and then stop the video when they are finished. Selected frames and the video playback will be displayed in a separate part of the VideoStreamer window. 

Sign Language Tutor. Martin Cummins, Steven Stewart. (1996) 

Code
Our application was developed to provide a Multimedia Software package capable of teaching the art of sign language to the novice signer. The use of multimedia enables the video capture of sign with the purpose of providing the user with an ongoing aid in the practice of sign language away from a classroom environment. As with learning any other language , the constant drill in signing will facilitate a quicker rate of progress in acquiring proficiency. The application is implemented using an authoring package known as ' Authorware' . The project is designed using Visual Basic 4 on a Windows platform . 

Second Level Accountancy Tool Mark Curran, Gareth Kelly. (1996) 

Code
This is an Automated Assessment Tool for Secondary Level Accountancy. It enables teachers to set questions for students on a specified topic, and once the student submits their answer, they will receive a grade from the system. The students progress can be monitored graphically, both by the student and the teacher. Warnings will be given to the teacher if a particular student's grades slip too much. Teachers can set deadline dates for specific assignments, and marks will be deducted for late assignments due from students. Students can also view and print course notes from the system, entered by the teacher. 

Music Editor. Martin Cusack , Andrea Popelka. (1996) 

Code
This is a composer's tool which allows the user to compose music in two different ways : editing a sheet of music on the screen using the mouse, toolbars and other Windows standard controls; playing a tune on a keyboard, which will then be displayed on the screen in the form of a music sheet. In each case, the music can be stored, played back, and printed. 

Radio Free Linux Paul C. Kelly, Martin F. O'Connor. (1996) 

Code
Radio Free Linux is a client-server application to use IP network multicasting in conjunction with the MPEG psychoacoustic audio compression to provide an efficient high quality radio station over ethernet. FM quality stereo audio is compressed and stored, using MPEG Layer 2, on a server machine. These songs are then multicasted one track at a time over the network. The client software allows the next song to be chosen through a voting system. The client decompresses and plays the audio in REAL time. Both the client and server will have an extensive X-Windows/Motif GUI. IP Multicasting is used to target the audio to only those clients that wish to listen in, reducing the load on other machines, and sending only one packet to a group of machines - ensuring minimal use of the network bandwidth. 

Multimedia Authoring Tool For Music Teachers. Mark Wims. (1996) 

Code
This Windows based Authoring Tool will allow Junior Certificate music teachers to construct courseware quickly and without coding expertise. Multimedia with its power to present information in ways not previously possible and its integration of resources is perfectly suited to such learning environments. Wave audio manipulation including playback, sampling and recording will be possible explaining such concepts as timbre, tone colour and harmonics. A music score construction facility will play a major part in two features involving Chord/Scale/Key recognition and Rhythmic Patterns. This application will also allow the user to incorporate Digital Video and CD-Audio into the courseware. 

Fujisawa Shop Floor Scheduling System Noel Carroll. (1996) 

Code
A Shop Floor Schedule details a company's optimally ordered production plan over a given time period. Working backwards from the end of the given time period, this system creates a schedule based on Parts data, Workcentres (production lines), Orders, and the B.o.P. (Bill of Process) for each part. In doing so, the system must be aware of various time constraints, such as holidays, that would impact on available production capacity. Once created, the schedule is presented in an easy to read visual format. The project automates a paper-based system currently in place at Fujisawa Ireland Ltd. 

Vector Based Drawing Package Nicola Harford, Kieran Kelly. (1996) 

Code
Our project is a vector based structured drawing package which uses a database to store descriptions of objects and details of how they are added to the image with a view to providing the user with versioning capabilities. As the image develops, the steps to achieve this are passed on to an OLE Automation server which in turn commits them to an Access database. At a later stage, the user can remove or modify each step or add new steps and in doing so, keeping a complete record of all versions of the image. Implemented in Visual C++ , Visual Basic and using Microsoft Access Database. 

Virtual Kitchen Gerard Brennan, Niall Mac Manus, (1996) 

Code
This application is a kitchen designer. It will allow one to model a kitchen through a graphical user interface in two dimensions. The newly modelled kitchen can then be viewed from a three dimensional viewpoint. The graphical user interface will enable one to create the dimensions of the kitchen and populate it with predefined objects/units from a library of such. This will be implemented using a drag and drop technique. As the kitchen is being modelled, the user can generate a three dimensional model of it, through which the user can "walkabout" and view the kitchen. 

Graphical Database Design Tool Niall McArdle, John McNamara. (1996) 

Code
The objective of this project is to design and implement a PC Windows basec graphical tool which will allow users to design and build Entity Relationship Models. Capabilities will also be provided for storing and retrieving diagrams. Functionality will be provided to transform the Entity Relationship Model into the underlying Access Database Schema. 

Word Spotting Derrick McManus, Neil Soffe. (1996) 

Code
This project is written in PERL and runs on a UNIX platform. The main idea behind the project is to be able to take a database of text documents, and convert them into Character Shape Codes (CSC's). It then takes a query, for example, "The results of recent research into Federated Databases", convert it into a script containing CSC's, and run this encoded query on the CSC encoded documents. The result will be a list of documents which contain information relevant to the query. 

Collaboration at a Glance Dara Hickey, Nicola Timmons. (1996) 

Code
The project facilitates a PC conversation between a group of people with a visual interface. It allows people to hold a private or public conversation while the screen represents the state of the conversation at a given time.(i.e. who is talking, who is listening or not listening etc.). Other facilities include recordings of conversations in a log file and system management utilities. This project is networked using Winsock and C++, and the front end is written in Visual Basic. 

MicroWorlds - The Beer Game Orla Moran, Oonagh O'Reilly. (1996) 

Code
A microworld is a computer enaction of businesses and business processes. This project is a simulation of the "Beer Distribution Game", which in itself is a replication of a production and distribution system. The program focuses on the three main players (manufacturers, wholesalers and retailers) in this single-product economy. The user can select which view they wish to see the economy from, or they can choose all three. It is, in effect, a multi-run sensitivity analysis system. The parameters will be user-defined, so that the microworld can be tailored to reflect different scenarios of the economy. 

Tutorial Design Workbench. Padraig Butler, Paul Duffy. (1996) 

The program or group of programs will allow a non-computer literate or partially computer literate second level teacher to create tutorials for computer-aided learning. The users come in two distinct groups, teachers and pupils. The needs of each group are different but linked by a common goal "Imparting/receiving Knowledge". The tutorials produced by the system must work pedagogically but this will depend on the teacher to a great extent and the way the tutorials are authored. The output from the system will be a tutorial in hypertext format that the pupil may browse through on a specific topic followed by a questionnaire which logs the pupil name, class, subject etc. duration and writes a file to allow the teacher to check on the progress of a pupil. 

ETA System/Route Planner for a Public Transport Service Paul Clarke, Jason Halpin, Alan Stephens. (1996) 

The implementation of a system which provides estimates of arrival times at various stops along a route, based on many real-time issues, such as, traffic flow and time-dependent variables (such as the time of day). For the purpose of demonstrating the system, it is applied to a public bus service. The project consists of a multi-platform networked system. The server will be UNIX based, while the custom clients are simulated on PC's (MS- Windows based). Routing information is also accessible via the World Wide Web, thus providing a service-user with remote access. 

Sound Signal Analysis Patrick Dillon, Patrick Leahy. (1996) 

Code
Broadly,what this project does is take sound in and analyses it in the time and frequency domain. The project is run on a PC using a standard soundcard and a microphone. One of the aims of the project is to implement it without recourse to a specialized DSP chip.A further goal is that the project could be used to supplement the final year DSP course option. The user can examine various DSP algorithms, the results of which are captured graphically and audibly. The application is developed using Visual C++ and Windows SDK programming. 

Radio Free Linux Paul C. Kelly, Martin F. O'Connor. (1996) 

Code
Radio Free Linux is a client-server application to use IP network multicasting in conjunction with the MPEG psychoacoustic audio compression to provide an efficient high quality radio station over ethernet. FM quality stereo audio is compressed and stored, using MPEG Layer 2, on a server machine. These songs are then multicasted one track at a time over the network. The client software allows the next song to be chosen through a voting system. The client decompresses and plays the audio in REAL time. Both the client and server will have an extensive X-Windows/Motif GUI. IP Multicasting is used to target the audio to only those clients that wish to listen in, reducing the load on other machines, and sending only one packet to a group of machines - ensuring minimal use of the network bandwidth. 

Financial Analyser Paul Mahony. (1996) 

Code
The Financial Analyser is an accounting tool which will facilitate the storage, retrieval, analysis and comparison of financial information of a company. The main aspect of this tool, is the generation of ratio's based on the financial records of a particular company. The information retrieved from the database and the ratios generated can then be compared with those of other companies for analytical purposes, as well as that of the same company over a number of years. Finally a report for that company is produced. This tool is an aide to financial analysis, therefore some accounting knowledge is assumed on the part of the user. 

WWW Environment. Philip Murphy. (1996) 

Code
The main objective of the project is to create a stand-alone software package that will allow users to edit Internet documents on-line from their PC.s. The Internet documents may reside on different server machines (e.g. Windows NT, Unix). The user will be able to view and modify documents on-line. Before a user can edit documents remotely he/she will need to supply the correct password authentication. 

3-D Chess Paul O' Connor. (1996) 

Code
3-D Chess will provide a fully-featured chess playing program for Microsoft Windows conforming to the FIDE laws of chess. It will feature various game types and skill levels. I intend to use the alpha-beta algorithm to determine the computer's moves. 

Windows Localisation Tool Pat O'Driscoll, Manus O'Rourke. (1996) 

Code
A tool to find localisable resources in a Windows source file, extract them to database, and after localisation, replace them in the source file adjusting any other window parameters as necessary. Many Windows programs are still being written with hard coded strings in them. This makes them very difficult to localise. This tool can be used to find al such strings in a project and replace them with localised versions. Since localised strings are unlikely to be the same length as those in the original, this tool also finds and adjusts all window parameter references to suit the new strings. 

Remedial Courseware Tool Roger Latham, Martin J O'Connor. (1996) 

Code
The Remedial Courseware Tool is designed for remedial teachers and their students. It is composed of two components. Part one allows the teacher to create lessons composed of a combination of video, text & audio for the students to work through. All lessons and student performances are stored using Microsoft Access database. Students performance and progression can be viewed from this section. Part two is where the students work through any of the multimedia lessons created based on their ability level. They also have the choice of working ahead on their own using the maze puzzle game or repeating any of the lessons already on the database. They can also compete against their classmates in the game. Its presentation is designed to be fun & easy to use. 

Maintenance of Consistency in Semantically Heterogenous Multidatabase Environments Samantha Cooke, Suzanne Delaney. (1996) 

Code
This project is based on an algorithm outlined in a paper by S. Ceri & J. Widom. It provides a framework to allow the user to sucessfully combine semantically heterogenous databases, through the use of production rules and persistant queues. The user specifies in a high level language the inconsistencies between the databases and the software then translates them into production rules. The production rules are then triggered whenever inconsistencies threaten. Persistent queues ensure that all transactions are carried out in the correct order. 

Compression Layer for UNIX TCP/IP Stephen Gallagher. (1996) 

Code
The continuous growth in Internet usage, and in particular the WWW, has meant that the fast transmission of data has become more critical than ever. This project implements real-time data compression at the software level, thereby reducing the need for expensive bandwidth upgrades. The software is designed to be highly configurable, for example enabling compression only for certain services (mail, www). A management/monitoring utility is provided using a WWW interface. 

Database Query Development Kit Stuart Kerrigan. (1996) 

Code
The objective of this project is to allow the user to design and implement queries, using a user friendly GUI. It caters for the beginner and advanced database user, allowing a number of options through which they can design and execute their queries. The beginner may use the graphical interpretation of the database, thus avoiding writing any SQL, while the advanced can execute SQL directly. Users will be able to connect to any database that has an ODBC driver, to implement their queries. Queries can be created dymnamically or by retrieving stored queries created earlier. 

Interactive C Tutorial Niall Lavery, Sean Swords. (1996) 

Code
Through a combination of consulting with our supervisor and our own observations, we have recognized a need for a set of tools for the implementation, upkeep and assessment of courses (initially a C programming course) in an automated and interactive fashion. The application takes the form of a front end allowing students to select a particular course, view assignment specifications, produce their own solutiona and submit it for evaluation which will take place automatically, and to this end it consists of the following main modules: Interface for the student's use, code assessment algorithms and course designer for the teachers use. While the system incorporates features for use in a tutor/student (networked) environment, it is equally operable on a stand alone machine. 

Networked "Whiteboard" Teaching Aid for Windows. Thomas Daly. (1996) 

Code
This program is a teaching aid for use when the teacher and some or all of their students are not present in the same room, or if a teacher wishes to hold a class in a computer lab which is being used by other students at the same time. The program consists of a graphics package on which the teacher will be able to produce diagrams and text. These will then be reproduced on the students screens as the teacher draws them. Students can signal the teacher in order to ask direct questions. There will be security features to ensure that the diagram can only be changed by the teacher or anyone who is given permission to by the teacher. 

Executable File Graphical Viewer Tracy Green. (1996) 

Code
This project is an implementation of an executable file grahpical viewer and data editor. It has two main functions: to parse a Windows 32-bit executable file and graphically represent the different components of the file in the File Viewer; and to allow the user to make superficial modifications to the file via the Data Editor, that can be saved. The modified file can be run without having to recompile. 

Cobol to C++ Translation Tool Tanya Greene. (1996) 

Code
The main objective of this project is to provide the programmer with a tool for translating COBOL code to C++ code. It translates from COBOL 85 and it provides the programmer with a user friendly text editor which has the usual features such as Open, Save, etc. It also provides the programmer with a comparison of the COBOL code and the generated C++ code. It is implemented using PCLEX, PCYACC, Visual Basic and C\C++, and in order to let the lexer and parser interact with Windows, DLL's are used. 

Prolog for Windows Alan Tolan. (1996) 

Code
The goal of the project is to produce a windows based development environment for the Prolog language. This environment consists of:
1. A Microsoft Windows MDI Application providing several multiple views on several document types including editor windows, a message window,a command window,a watch window and a breakpoint window 
2. A parser to load the Prolog into the symbol table and data structures representing the Prolog program.
3. An interpreter to execute Prolog programs, 

BB-Prolog For Windows Brendan Boland. (1996) 

Code
BB-Prolog is an implementation of Prolog that runs under Microsoft Windoes. It is designed primarily as an aid for programmers learning to program in Prolog. BB-Prolog provides a fully-integrated development environment in which the user may create and edit Prolog programs, create and edit Prolog goal lists, consult programs into into the knowledge base, execute queries against the knowledge base and test and debug programs.

Institute: Dublin City University, Dublin. (1997)

WWW/Inter-DataBase Interface Tool Aidan Clarke, Paraic Nolan (1997) 

doc97.zip, code97.zip
Our final year project consists of creating a Windows Application which will allow its user to access, update and query data located in a Windows based database (such as MS-Access) or databases located on a UNIX platform which are ODBC compatible. The user will be able to perform the above operations directly from a Windows front end or remotely via the World Wide Web. We will initially implement the program on an Intranet scale and hopefully will be able to pursue it to Internet level. 
On an Intranet scale, we would aim to provide secure data transmission and retrieval using basic encryption, whilst on an Internet scale we would aim to provide more powerful data encryption and password protection. 
We will be using Visual Basic 4, ODBC Software and C to develop the Windows Application, and CGI/Java & JDBC to develop the Remote Access Application. The Databases we intend using are SQLServer and Access on Windows, and hopefully Oracle 7.0 on UNIX. 

Dairy & Manager Calendar Programme Breffni Murdoch (1997) 

doc97.zip, code97.zip
The company information assistant is a single application consisting of 5 separate tools: 

1. DIARY: A diary and calendar manager type program. 

2. PROFILE: Contains personal information on the employee using the application which can then be viewed by other users in 'employees' and 'project' sections of the program. 

3. EMPLOYEES: Consists of a searchable list of employees containing names and usernames, and specifies if they are logged onto the system. Selection of employees from the list displays their profile, from which an e-mail program can be run so as to contact the user. 

4. PROJECTS: Consists of a project database consisting of planned, current, and completed projects. Project information includes such things as project leader and team, start date, end date, costs, etc. Users can email the project team from this section, and/or view their user profiles. 

5. HELPDESK: An E-mail program in which users can fill out details of technical problem they may be having with equipment in their office. This information, along with users profile information is generated into an e-mail and sent to the company's IT department e-mail address. 

All these tools are combined into one platform independent Java application. 

"NotePerfect" - Multiple Part MIDI Music Editor Anthony Fitzgerald, Barry O'Flanagan (1997) 

doc97.zip, code97.zip
This project is an analogous to a word processor for the music domain. It is aimed at amateur composers and therefore has a restricted range of notation. The program allows the user to input music and lyrics on to multiple staves on-screen. The program supports multiple parts (it is based around a solo part with a piano style accompaniment, i.e. treble and bass). Also included is a choice of multiple instruments, different keys and time signatures. Dynamics such as style, volume and velocity are represented on the manuscript. Playback of the composition is achieved via output of the piece to a MIDI compatible sound card and speakers. As with word processors, one of the key features is printing of the document, or manuscript in this case. The program uses the WYSIWYG idea, as with most other word processors, i.e.: what appears on the screen is what is printed. The program also provides options for loading and saving of compositions in two formats, MIDI and our own specific format 
Keywords: Music, MIDI, Multimedia. 

RugWarrior Simulator Under Windows Brian Marshall (1997) 

doc97.zip, code97.zip
The RugWarrior is a small mobile robot which can move around a room. It has infra-red sensors which can detect objects above a certain height towards which it is moving, and also has bump switches to detect if it has hit an object. The RugWarrior has also two motors which can be programmed to take action when the robot detects or hits an object, thereby implementing directional changes. To program the RugWarrior a C program is written to set variables, start processes etc., and then down-loaded to the robot. My task is to implement a virtual RugWarrior in Windows NT/95. This will involve the following: 

1. A simulator which will allow the loading of a user defined map file which specifies the outlay of a virtual room, e.g. walls, corridors, objects etc. The user can then view the pre-programmed RugWarrior's actions in the room. 

2. A library of functions which will be linked with a user C program to control the robot, this program will communicate with the simulator. 

Year 2000 Tool Kit Alan Darcy (1997) 

doc97.tar, code97.tar
In the Year 2000 computer-based information systems will encounter a new century for the first time. Evidence shows that more than one third of companies do not realise the extent of the problem or whether it affects them. Time is running out for companies to resolve this problem. This project is a Tool Kit to help resolve the problem. It consists of two parts, A thesis, which will outline the background to the problem and the various methods of resolving the problem from both an I.T and Managerial perspective. A sample of tools that can help automate the resolving of the problem. This includes a tool for identifying problematic lines of code. 

Insurance Telebusiness Application Caroline Clinton, Ciaran Galligan (1997) 

code97.zip
This project consists of a software system used by people receiving and making telephone calls in the area of car insurance. It will advise the operator what questions to ask and allow the answers to by typed or directly spoken onto the screen, control the logic flow of the conversation and also to make reference information available on the screen so that it can be given out to the person who is making the telephone call.
The application will contain both a scriptwriter and user application. The scriptwriter will allow for the designing of the suitable screens for the operator to use while on the phone. It will only be accessible by the department manager or team leader who will create the suitable screens. The user application will provide the interface between the operator and client. It is based on the screens designed from the scriptwriter and will allow information to be passed between the operator and client. To allow for information to be directly spoken to the screen we will use an application package called Dragon Dictate. It is a fast and accurate speech recognition system that converts what the operator says into written text on the PC screen.
Application area : C++, Visual Basic4, Access7, Dragon Dictate, on Windows 95 platform. 

INTERNET CBT Cathal Gurrin (1997) 

doc97.zip, code97.zip 
The phenomenal growth of the Internet has lead to it being put to many uses, including Remote Learning. This project will allow the Internet, or any LAN, to be used as a medium for providing Multimedia Based Training courses. The project consists of two programs: 

1. A Course Browser, developed in JAVA, which will allow a user to partake in the multimedia training courses. This application will run with any operating system that supports the JAVA virtual machine and will provide many of the useful features from web browsing such as bookmarks & hyperlinks. Regular examinations & feedback will be provided for the user. I expect to incorporate the ability to read and display HTML into the browser also. The second application, the Course Developer, will be written in Visual C++ for Windows NT/95. It will be used to create the courses and will provide for data input in the familiar MS PowerPoint style using any of the incorporated screen templates. To overcome the bandwidth limitations and delays of sending audio/video data across the Internet the browser will implement advanced loading of the next screens. 

2. The Course Development application will incorporate vector-based drawing tools to enable the transmission of an image specification as opposed to bitmapped images where possible, in a manner similar to VRML. 

CSC Based French Search Techniques Christine Delaney, Carol Tiernan (1997) 

doc97.tar.gz, code97.tar.gz
Our project is to develop a user interface to the already running MMIR search engine. The user of this system will enter French text, and the system will return the number of words which have the same CSC code as the key words (plus the plurals and variants of these words)in the query. The user then chooses which of these words they wish to continue the search with. After entering in their choice within 2-3 seconds the documents relevant to the user's query will be returned. We will be using a stemming algorithm and an algorithm to convert the French query term into its relevant character shape codes. This project is UNIX based and will be written in C. 

Jobtrack Plus Clare Carter, Orla Finnan (1997) 

doc97.zip, code97.zip
A job tracking, scheduling and warehouse storage system. We intend to implement a solution to the flow-shop problem incorporating the Skip-Shop scenario, which means scheduling a n jobs on m machines where each job has a set sequence of machines to run on. The aim is to get each job completed by its due date. Having drawn up a daily schedule the project will run as a simulation of a factory environment. Machine bottle-necks, job-tracking at any time and new orders coming in will be represented. At the close of each day, a number of reports will be printed, showing machine output and expected completion date of all jobs. A warehouse storage system will also be incorporated to enable supervisors locate a particular job in a warehouse once it is ready to be shipped.
The project will run on a Windows platform and will be written in Visual C++. 

3D Graphical Landscape Generator Colin O'Toole (1997) 

doc97.zip, code97.zip
My fourth year project is a 3d graphical landscape generator. The project is written in C++ using the Visual C++ v4.0 compiler, is windows based and uses the OpenGL libraries for graphical effects. 
The aim of this project is to enable a user to create a virtual landscape and then to populate it with various objects. Once the design is complete the user will be able to move through the landscape in full 3D. The virtual world will incorporate features such as lighting and shading, fog, and texture mapping. Landscapes may be saved and loaded, and graphical options include detail settings, a variety of display options (wireframe, filled, filled and shaded, textured etc.) and the ability to map user selectable bitmap images to terrain. 

Management Training Toolkit Damien Kennedy, Sean Morley (1997) 

doc97.zip, code97.zip
The aim of this project is to provide a graphical modelling tool for modelling a business or any other economic model. The user will be able to graphically describe his/her model by creating entities and entity relationships in the form of the diagram. The use can also define the relationships between entities and create a Control Panel for viewing entity values in the form of graphs or tables and also to change entity values. Once the user has created the diagram they may run a simulation of the model over a user specified period of time using the Control Panel to view and change entity values.
Languages Used - Microsoft Visual Basic 4.0, Microsoft Visual C++ 4, PCLEX, PCYACC. 

Secure Livestock System Declan O'Kane (1997) 

doc97.zip, code97.zip
The Secure Livestock System is a quality package, intended to provide farmers with the best possible software to assist them in their farm management, and veterinary surgeons or agricultural officials with a means of tracing livestock. To accomplish these goals, the system has been developed on a client/server platform using Microsoft's Visual Basic 4, and SQL Server 6. Design took place only after extensive consultation with potential end-users, and was approached using the Structured Systems Analysis and Design Methodology (SSADM). It combines comprehensive recording facilities with powerful reporting, yet the interface is designed for ease of use, so little effort is required to achieve maximum benefit. The system generates the greatest amount of management information possible, based on a limited amount of recording. Thus, keeping the records up to date requires little overhead. The program is flexible, in that it does not demand that every item of information be entered. Clearly, if more information is entered the greater the detail of the reports generated, and therefore more informed management decisions can be taken. The system provides for fast and easy editing of entries with dialogue boxes, scroll menus etc. Security procedures are provided to ensure the confidentiality of user data, and the integrity and system resources. Comprehensive Help and Error Handling facilities are also provided. 

The Maritime Traffic Control System Conor Tierney, Brian Morley (1997) 

doc97.zip, code97.zip
The Maritime Traffic Control System (MTCS) came out of an article in the Irish Times during the summer of 1997. In Irish territorial waters at the moment, there is no reliable method of tracking shipping. Also, search and rescue is hampered by the lack of resources available for such an expanse of water as Ireland has. A third problem is that of illegal fishing by Spanish, New Zealand and Icelandic fishermen. Therefore, we aim to put forward an idea based on air traffic control, involving Irish registered shipping using transponders, and a coastal based radar coverage. 

Client Correspondence Document Builder David Andrews (1997) 

doc97.zip, code97.zip
The system I'm developing will be used in conjunction with an already existing system which is used by the Corporate Business section in Irish Life. The existing system is used to generate letters which are to be sent to members and employers who avail of Irish Life Pension Plans. The existing system allows the user to select a letter and its intended recipient. An SQL query is then dynamically created from a database which stores data related to each document (the document database), when this query is fired to the database which contains the customer data, it returns information which is specific to the selected recipient and the letter template is merged with the retrieved data. Each letter requires specific information and therefore its own SQL. Many more letters are to be added to the system. The system I am currently developing will allow user to add documents to the existing system.
This system will allow the user to select the information they require for a letter by selecting the required fields from a menu. The system will create the SQL necessary to retrieve the data the user has selected using a rule base which specifies how the tables which hold the fields the user has selected are to be joined. Also it will create a header file and data file for the document, and it will update the document database with the created SQL and other information pertaining to the new document. This will allow the user to put a document on the system, eliminating the need for someone with knowledge of SQL to maintain the system. 
The system will be developed using Visual Basic 4, Word 7 and Access 7 for DCU but will use Oracle instead of Access in Irish Life.
This system will be used by Irish Life staff in the Corporate Business section who deal with the business administration of the Retirement Solution and Retirement Extra Pension Plans. 

RISKMAN3 - A CASE tool for Software Risk Analysis Dermot Reynolds (1997) 

doc97.zip, code97.zip
"If Las Vegas sounds too tame for you, software might just be the right gamble" [Steve McConnell : Rapid Development].
Indeed, the software industry is rife with examples of projects that overran their schedule requirements, exceeded their allocated budgets and others that failed completely due to a factors from inexperienced team members to incomplete requirements.
My project provides a CASE tool that helps project managers to identify, control and manage some of the risks inherent in their software project. The project revolves around a generic project model which represents a typical software project. The project manager "instantiates" this model so that it reflects his/her project. Once instantiated, mini "risk experts" attack the model, analyzing it for potential risks. Any risks that are identified can be monitored and the risk experts will present suggestions as to how the risks can be controlled.
Application areas: Software Development, Business, Artificial Intelligence.
Environment : Windows 95 / Windows NT 3.51+
Software : Visual C++ 4.X, Crystal Reports Professional 4.5, Any relational database ( Access 95 for demonstration )
Languages : C++ / MFC 4.0, DAO API for database layer 

Light 'N' Motion Gary O'Callaghan (1997) 

doc97.zip, code97.zip
Light 'n' Motion is an application designed to simulate a controller desk for different lighting systems. These systems may be used for many different purposes, however the most common use of them is in a night-club or stage production. Sometimes the lights can be rotated or positioned manually (via the light desk), by a pre-programmed sequence or as a response to audio waves. 
The light desk communicates with all the individual lights in the system with one of a number of digital protocols. One of the most recent of which is called DMX512 - Digital Music eXpress with 512 binary channels for the encoding scheme. It is currently being implemented in discotheques and presentations for both light and sound systems. 
It is the aim of this project to create an easily operated PC Controller desk to operate such systems. The application will allow the user to rotate and switch on/off a light. It will also give the option to allow the light to be controlled be an audio signal.
The application will be mainly written in C++, and will operate on a standalone Personal Computer connected to a lighting system. 

Local Community Authorware David Quigley (1997) 

doc97.zip, code97.zip 
The application is intended to be a tutorial designed to increase a child's awareness of its surrounding community. It will be aimed towards children of about age 12 in a disadvantaged inner city school. Most of these kids have no concept of what sociological structures are in place for their benefit, for example the police force. Most of these kids would come from area's where the police would be seen as the enemy. This project will try to present in a simple and fun to learn way, the impact that eg: the police can have on improving their safety, making their town a more desirable place for industry to come in and hence create jobs to give them a better life. The same impact that schools and libraries can have on their lives, perhaps the fire brigade, various clubs and organisations. The big picture here is to increase appreciation of the environment in which they live and to build up a sociological map of their city. The real challenge here is trying to make the child understand the various links between the different aspects of society and how they interrelate.
The package itself will be based upon a map of the community will look like a game, and will employ techniques from various working papers about how games help understanding and learning to present a fun interactive environment for the user. 
It will be written in Visual Basic and C++ and will run on Windows 95. 

Web Search Engine using Character Shape Codes Fergus O'Connor (1997) 

doc97.tar.Z, code97.tar.Z
The project will consist of a Java front-end which will interact with an already-developed search engine. It will use a client/server architecture with the Java front-end acting as the client and the search engine acting as the server.
The objective of the project is to develop a Java interface to an already-developed search engine based around documents indexed with Character Shape Codes (CSCs). CSCs are a cut down version of the alphabet used to represent words based on their physical characteristics. They can be used when Optical Character Recognition (OCR) is not accurate enough to read old or blurry documents such as facsimiles and CSC is much less computationally expensive than OCR. Since many words may have the same CSC representation (especially for shorter words), a normal search engine would throw up many documents which have no relevance to the user's request.
My project will allow the user to refine their search based on information previously compiled on the frequency of words for a given CSC. But by using a synonym, adding more words, or using morphological variants of any of the words(e.g. development, develop, develops, developing etc.), the user can re-submit the request and thus gain a better result.
Language: Java. Platforms: Client-UNIX/PC/Mac, Server-UNIX. 

Music Tutor for Grades I to IV Fiona Henry (1997) 

code97.zip
This project will is written in Borland Delphi. It is split into three sections. 

1. The rudiments of Music - In this section all the material in Grades I to IV will be covered in a visual format to the user. Each topic will be covered with examples and a series of questions will be generated at the end to which the user must enter the correct answers. They will be given three chances to do this and if they do not succeed the correct answer will be displayed for them. 

2. Automatic Harmony Generator - In this section the technique behind the harmony of music will be explained. From the notion of intervals through chord progressions and cadences. The User will be asked to enter a line of music which will either be the soprano line or the Bass line. This line of music will be analysed and a three part harmony will be displayed to accompany this line. 

3. History of Music - This section describes four eras in music history. The Baroque, Classical, Romantic and Impressionistic. Each of these eras will be described verbally and piece of music illustrating the characteristics of each o the eras will be played by a composer from that era. 

Sales Forecaster Francis Callaghan (1997) 

code97.zip
This project aims to implement an accurate and responsive sales forecasting and (automatic) stock reordering tool. Especially for those environments where shelf/storage space is of a premium and where reordering must be accurate enough to avoid both shortage (where the retailer can lose business opportunity) and abundance (where the retailer can lose stock and/or business opportunity on another product).
The entire system works as a distributed electronic-point-of-sale (DEPOS). The database of products is held locally and client machines (cash points) send product codes to the server. The server looks up the code in the database and returns a product name and a price. The client keeps a track of all products sold that transaction and at the end it subtotals up the price. The server will have deducted the items from stock and will subtract the price of any special offers from the subtotal.
The system will operate on Windows 95/NT personal computers. The network protocols used are TCP/IP which I hope will allow maximum flexibility and a degree of Internet usage.
I aim to implement the system using Microsoft VisualC++, using but not totally relying on MFC. Windows sockets are used for TCP/IP implementation and ODBC is used for the database interface. I believe ODBC offers the greatest range of support. 

Whiteboard Conferencing Aid Ian Marron (1997) 

doc97.zip, code97.zip
The Whiteboard is a conferencing tool that will allow people to work simultaneously on a graphical presentation or design whilst communicating using a built in chat facility. It is essentially a multi-user paint package with an integrated chat tool. The application has uses in both business and educational fields where for instance workers can, from the comfort of their own offices, participate in a live session across a network to work on a common project design. The system interface will consist of both a paint package which will allow the user to use basic drawing functions much like those found in Microsoft Paintbrush, and a chat tool which will allow the participants in the conference to communicate textually. 
The Whiteboard Conferencing Aid consists of two main parts, a server program and a client program. The server program is the manager of the conference and it basically facilitates the communication between it's clients, the users of the whiteboard. The client program is the main part of the system. It contains the paint package and chat programs in a single user interface which the users use to communicate through. Most of the computation for the functions of the chat tool and paint package are carried out locally at the client, with the server acting mainly as a relay. 
The system will run on a network of PC's running Windows NT, and will be implemented in C++ and VC++. The networking will be handled using Windows Sockets. 

Data Dictionary for Federated Databases James Collins, Declan Clancy (1997) 

doc97.zip, code97.zip
Due to an increasing need for integration between company wide heterogeneous database systems, a requirement has arisen to handle these as a single coherent database. The objective of this project is to ease the administrative load in combining the required data from each database into an easily accessible format to the database administrator.
Federated databases are required to hold metadata about the objects they must manage. A federated data dictionary provides some persistent store for the these metadata objects, together with an interface for storing, retrieving and modifying metadata objects. The federated database communicates with its component databases through a series of schema mappings. The project will be able to create and store component, export and federated schemata as a series of (CORBA) objects, and then store them in an OODB. It will be able to automatically detect any changes to the existing schemata, and inform the federated database administrator.
Tools: Visual C++ 4.2, Orbix 2.2 POET 4.0 
Platform: Windows NT 4.0 platform. Languages: C++, CORBA ID
Application Area: Databases / Distributed Computing 

Java GUI Builder John Howlett, Garrett Ahern (1997) 

doc97.tar.gz, code97.tar.gz
Externally this project consists of two main components, a GUI builder and a Java Widget collection.
The GUI builder will provide the user with a user friendly way to design graphical user interfaces (GUI's) for the Java language, basically the user will be able to 'drag' GUI components from a floating toolbox and 'drop' them onto a work area where they can be positioned, resized and have their attributes altered where necessary, another option available at this point is the ability to insert user-written Java code to respond to events on the interface. The main function of the application is to generate Java code that will replicate the GUI that has been designed on screen, this generated code utilises GUI specific libraries, which are referred to as Java Widgets.
The Java Widget set is a collection of reusable Java GUI components, they are not a collection of all possible GUI components. While AWT provides the basic building blocks for the user interface, this Widget collection will provide higher level GUI components to make user interface building easier.
The goal of this project is to help Java developers creating sophisticated user interfaces without the need to reinvent the wheel.
Tools used: Motif, Java, Lex, C
Languages: C, Java
Platform: Solaris
Application Area: Java / Internet 

Network Information Tool Jim Coll (1997) 

doc97.zip, code97.zip
This project involves producing a network tool that will maintain a database of information about all networked PC's present on a Novell Netware LAN. The information will be gathered from each machine on the network , then transmitted back to a server machine and stored in the database. The information gathered will include the configuration of each machine, it's user(s), operating system version, the main applications installed on the machine, etc. 
This utility will be helpful to network administrators and system support personnel. It would allow them to determine the configuration of a PC without having to leave their desk and possibly allowing more problems to be solved over the phone, thus saving valuable time. The database could also be referenced by management when deciding upgrade policies for PC's to give them an accurate account of the current status concerning the software and hardware being utilised on the network.
Langauges used: C/C++, Netware SDK, Borland Delphi, Access. 

Image Retrieval Project John McGoldrick, Richard Halpin (1997) 

doc97.zip, code97.zip
The Image Retrieval project has been developed as part of Alan Smeaton's Multimedia Information Retrieval Research group.
The aim of the project was to develop a Web based system for the retrieval of images from a database. The project is made up of two parts; a method for indexing the images based on criteria such as colour and texture content and the WWW interface which retrieves images from the database using a user sketch or picture as the query. The system has been written in JAVA to make it platform independent, a necessity for WWW based applications.
When the user launches the application they will be presented with an interface similar to Windows Paintbrush. Using this interface the user can draw a query image or load an existing image which will be analysed for its colour, texture and content components. These components will then be converted to a textual representation for searching through the previously indexed set of 5,000 images.
Tools Used: Java JDK 1.1 / Netscape
Application Area: Multimedia Information Retrieval / Internet 

Queue Simulation Tool Jim McMullen (1997) 

doc97.zip, code97.zip
The aim of this project is to provide a user-friendly interface to simulate various queues in queuing theory. The project will allow the user to pick the queue they want to simulate and to set the various variables involved in the formula for the queue. Using the user's input, the project will provide a graphical simulation of the queue. The user will also be able to view various statistics and graphs at any time.
Simulation is a descriptive technique that involves developing a model of a process and then conducting experiments on the model to evaluate its behaviour under certain conditions. It is not an optimising technique but enables decision makers to test their solutions on a model that reasonably duplicates a real process. Simulation models enable decision makers to experiment with decision alternatives using a 'what if' approach. The use of simulation as a decision making tool is fairly widespread. For example, airline pilots often undergo extensive training with simulated landings and takeoffs before being allowed to try the real thing. I hope to provide a model that will allow the user to test various queuing techniques under various conditions and he/she should be able to draw conclusions from these tests.
Tools: Visual Basic 4.0 32-bit
Platform: Windows NT 
Application Area: Simulation / Modelling 

Search Results Evaluation Tool James Minogue (1997) 

doc97.tar, code97.tar
This project is a result of an original idea by Fergus Kelledy M.Sc for the Text Retrieval Conference(TREC) and suggested as a fourth year project by Dr. Alan Smeaton. It is an evalution tool to show the results generated by a search engine developed by Fergus Kelledy.
It allows users a better and more intuitive way of selecting the document they want from the results of a search query by displaying the results in a graphical rather than a textual format. The user enters a search string, the results of which are calculated and the user is then presented with a series of graphs which represent the suitability of each document found. By looking at the graphs, the user can easily see which document is most useful and can select that document to display by clicking on it.
The project is implemented in Java and takes the format of an applet running under a Java-compatible web browser.
Application Area: Internet Text Retrieval
Tools: Java 

Credit Union Management System John Carey (1997) 

doc97.zip, code97.zip
The objective of this project is to allow the management of a Credit Union to see quickly and clearly exactly how their institution is being run and where improvements can be made to enable a more efficient and more profitable Credit Union to be run for it's members. The main element of the project will be a management reports system which will allow the production of a number of different reports to enable the management of a Credit Union to analyse various aspects of the operation of the Credit Union. These reports will vary in their complexity and will cover a number of different elements of the running of a Credit Union (e.g. analysis of daily, monthly and yearly balances, liquidity reports, comparison with budget reports etc.). The reports will differ with some being of a graphical nature. These reports will enable the management of a Credit Union to analyse the running of the institute and enable them to make decisions which will aid in the future performance of the Credit Union. 
The project will be written with a Visual Basic 4 front-end which will be in place over C/C++ code. The main elements of the project will be written in C/C++. 

Eirchem Pricing, Order Management System John Pearson (1997) 

Eirchem Ltd. have been supplying raw materials to the Irish chemical industry since 1977. Always looking to expand and diversify, Eirchem have now realised the potential of the Internet as a means of supplying information to customers. Much of the Eirchem product base can be categorised as commodities. Their prices are continually changing as a result of supply, demand and other economic factors. The Eirchem Pricing Order Management System will enable managers to modify pricing structures for certain products as needed, and most importantly, impart that information to concerned customers as quickly as possible.
The system can be viewed from two perspectives: The managers will use a Windows database application written in Delphi using MS-Access databases to set prices, view performance data and customer purchasing history, while the Customers will use a Java implemented front end to the Eirchem Databases. This will enable a customer to 'Log on' to the database using a unique username and password, and once connected customers can check prices, sales history, track orders etc. This system is being developed with the input of one of Eirchem's customers to ensure every angle has been covered. It is envisaged that the Eirchem Pricing, Order Management System will from the basis of many other systems to encourage the growth of what has become known as 'E-Commerce' in Irish industry.
Tools: Delphi / MS Access
Languages: Delphi (Object PAL)
Application Area: Business 

CodeSafe Marie Browne (1997) 

doc97.zip, code97.zip
Many companies have an existing codebase which has evolved from a number of projects. As some, if not all, of this code would have been developed under pressures of deadlines, demos, and as quick hack fixes, it is unlikely that the code will conform to the company's standards. 
CodeSafe will solve this problem, making organically grown code more maintainable. It will allow the user to specify a set of files and a set of transformations (such as MFC naming convention or Kernaghan and Richie. indentation) and then CodeSafe will apply these transformations to the code. The user may also specify a set of warnings for bad coding standards.
The project is implemented in Visual C++.

Eric the Window Manager Julie Galvin, John Looney (1997) 

doc97.tar.gz, code97.tar.gz
X-Windows, the networked windowing system for Unix is the basis for this project. A window manager is one of the most complex, yet vital pieces of software bundled with any XWindows distribution. The window manager sits between the XServer (the low level GUI layer) and the applications.
Eric is proposed to be an easy to use window manager. The idea was to produce an attractive & functional window manager with a small memory footprint. Being an event driven program, it must accept every mouse and key press, process them, and pass them onto the relevant "client" programs while controlling the window focus. The software also provides the "decoration" around application windows. This decor is both functionally and aesthetically important, as the idea of this window manager is to provide an environment where a user can work as fast and as comfortably as possible. Eric also comes with a file-manager, that supports drag and drop onto a button bar and desktop. Programs can be launched from the buttonbar/desktop later. A virtual desktop and other utilities are also provided.
The tools we used were very varied. C and some Java for the programming, as well as the Motif and Xlib libraries for interfacing with X itself. We used Lex and Yacc extensively for parsing the configuration files. 

Dungeon of Death Killian Breslin, Francis Shanahan (1997) 

doc97.tar.gz, code97.tar.gz
Dungeon of Death is a 3D, one/two player game. The game takes place in a dungeon, from which the only escape is to fight.
The game incorporates kinematic techniques (modelling of motion) along with object modelling, sound, and network options to provide a realistic fighting experience. 
The characters are modelled using a custom built object modeller which can also be used to incorporate movement into the objects. Each character in the game is made up of a polygon mesh, each polygon subsequently is rendered in real time using texture-mapping/light-sourcing. The two player game is played across a network, while the one player game is played against an artificially intelligent computer opponent. Athmosphere is provided using sound effects, music and animation sequences. 
The game is written for Solaris (on an i86pc machine), but should run on any unix with only minor changes. The code is written in a mixture of C and assembly language, and uses "X" for the graphics. 
Application Area : Game 
Environment : Solaris 

Automatic License Plate Recognition System. Mark Ryan, Douglas Oldrey (1997) 

doc97.zip, code97.zip
The purpose of the system is to read in a digital image of a vehicle licence plate and determine the registration number of that vehicle. A photo is given to our program and the program should a) locate the boundaries of the actual physical plate ,b) find and isolate the characters of the reg. Number, and c) determine what these characters are and display them to the user.
The main application area for this project would be in security. It could be used to monitor vehicles at toll booths, car parks, check points, or anywhere vehicle monitoring is needed. Another application could be found in locating stolen vehicles by setting up a (more developed) live system on a roadway that could monitor traffic. This idea could be expanded further to be used in conjunction with automatic speed-detecting radar systems, for automatic identification.
Development tools used : Kodak DC25 Digital Camera, Visual Basic/C++ and C/C++ DLLs. 

Network Voting System (G.D.S.S) Mark Griffin (1997) 

doc97.zip, code97.zip
This network voting system will allow a company to continually develop and refine its policies with regard to it business strategies/objectives and its employees working conditions. It could be a component part of a larger Group Decision Support Systems (GDSS). The system allows employees of a company to give their preferences and suggestions/comments on internal policies in the company. To achieve this and encourages participation, the system will be user friendly and attractive to use. 
The participation aspect will take on board employee views on key issues. When a policy needs to be voted on, it is entered in to the system. Employees will be able to select and read the details of this policy. For the purposes of this system a participant exercises a preference or an indication of acceptance on a given policy. A 'vote' is used to express this on the system. They can cast their 'vote' only by providing their password. The system will then assimilate the information and provide the results, to be then be presented to management. The results can be posted on the system at the appropriate time.
The system will be developed in VC++ and will be used over a TCP/IP network.
Tools: MS Visual C++ 4.2
Languages: C++ / MFC
Application Area: Networks. 

Literate Programming Tool Martin Leech (1997) 

doc97.zip, code97.zip
This project will be a tool to aid in the writing of programs that conform to the literate programming philosophy. Literate programming is a way of writing code so that it will be easily understood by humans and not just machines. It makes use of formatting and commenting, so that the finished product combines both program code and documentation.
The project will take in C\C++ project components (i.e. the makefile, c, cpp and h files) and will output a HTML version of the code with function names, variable names, keywords etc. each with different appearances (font, size, colour) according to the users preferences. And to make the code easier to navigate embedded in the code would be a number of hyper-links to bring you to different parts of the code, e.g. clicking on a function name to bring you to the implementation of that function.
The front end of this project will be windows based. This interface would allow the user to customise how the code is to be presented, e.g. changing colours, font sizes etc. for each of the elements in the program. 

Tools: MS Visual C++
Languages: C++ / MFC / HTML
Application Area: Programming Utilities 

Event Notification System Michael McNamara (1997) 

doc97.zip, code97.zip
The Event Notification System is based around flash messages coming in from an external source, being stored in a database, and displayed to a user, if they are interested in the particular subject. The system will be Internet based with a C++ back end.
The idea is that a user logs in to their account on a particular server where they have a number of interests registered. They select an Event Notification System, there can be more than one, from which they wish to receive information. As the messages are introduced to the system they are displayed on the users screen, if they have registered an the event.
The front end of the application will be Web based, using all the browser features such as JavaScript, Java Applets, Frames etc. This will display the events to the user as they occur. A relational database will be used as a user account database and will keep track of who wants to know about what events, who is logged on, and when someone logs back on after a period to keep them up to date on what happened in their fields of interest in their absence. Some form of fuzzy logic can be used to search input details for keywords and topics of interest for indexing. The underlying communication of the application will be message based.
Languages: Java, HTML, C++
Application Area : Internet / Java / Utility 

Multimedia - Information Retrieval Niamh Lysaght (1997) 

code97.zip
While searching for documents, although valuable information can be found, typically many irrelevant documents are also retrieved and many relevant ones missed . Indexing the text helps reduce this problem, however not all the words in a text are part of the central theme . The hypothesis that this project is based on, is that important words in a passage can be determined by measuring the "distance" between all word pairs in a document and pruning out the "unconnected" words . We are left with a number of key words or terms which are then indexed and will represent document / article . The number of words representing an article has been varied to determine which pruning method is the most effective .This project is being developed on a UNIX platform using ANSI C. 

Help Toolkit Petrina Leslie (1997) 

doc97.zip, code97.zip
This is a tool for creating and editing Windows Help Files in a dynamic WYSIWYG authoring environment. The user will be able to create Help Contents Files, add Help Topics and create indexes with great ease and speed. It will be possible to see what the File will look like without having to compile it.
The visual design environment will allow the user to add topics, pop-ups and jumps by just a click of the mouse. When a user adds a new topic, a properties box appears allowing the user to change the default topic id and add indexes to the new topic.
The toolkit will support documentation reuse by allowing the user to import documents written in other word processors and by allowing the user to save the Help File as a HTML file.
Implementation languages/Tools: Visual C++, lex & yacc
Platform: Windows NT 

Multimedia Tin-Whistle Tutorial Rachel Nicholson (1997) 

doc97.zip, code97.zip
The main aim of this project is to develop a tutorial type application that will instruct the user how to learn to play the tin-whistle. It will make use of the multimedia applications of the PC, such as audio, imaging and visual effects. The application will be set out in chapter format with a bookmark feature allowing the user to top at whatever point they wish, place a bookmark and then return to that exact point on another occasion. The application should allow the user to follow the on-screen instructions at his or her own pace in a user friendly and innovative environment. This will be a single-user project that will be developed in Borland C++ for Windows. The user will have the option of selecting their own skill level initially and then by following the on-screen instructions, improving their skill. It will be a purely instructional application with a feature allowing the user to record themselves playing and then replay it. 

Video Conferencing Kevin Clarke, Ruairi O`Shea (1997) 

doc97.zip, code97.zip
Video Conferencing is the next step in global telecommunications, in the future it will enviably replace the telephone and become standardised. The aim of the project is to achieve communication via both video and audio in real time. The target network set-up would ideally be a LAN but the Internet is possible but presently usually too slow of coherent fusion of sound and video. 
The issues that the project covers is adaptive synchronisation over a network which is based on network performance which is constantly being bench-marked. Compression in both sound and video is real time and by this nature needs to be fast enough as to increase the overall amount of bytes per second communicated.
Each computer will have four major tasks in operation; to send video and sound and to receive video and sound. Sound gets top priority to allow a seamless audio flow in both directions. Video adapts to exploit the remaining network load to give the best possible picture. Video is accessed via a motion camera attached to a Video Blaster, sound via a microphone attached to a Sound card.
The project is implemented with Visual C++ for Windows NT and Windows 95 platforms. 

Distributed Chess Steven Harford (1997) 

doc97.zip, code97.zip
This is an application in which the game Chess is implement for the Windows NT/Windows '95 environment. A person wishing to use this application can play chess against another human opponent or the machine itself.
This software differs from a standard commercial chess program in that the program has the option to use a distributed system to calculate different parts of the chess tree concurrently. This concurrency increases the ability of the computer to search for a greater number of moves, hence stronger moves.
The primary goal of this project was to demonstrate the benefits of
distributed computing and to create an application capable of playing a game of chess in an "intelligent" manner.
The system is written in Microsoft Visual C++ and distributed using IONAs implementation of CORBA. 

Analysis Tool For Workstream/DBMS Seamus Hoban (1997) 

doc97.zip, code97.zip
The aim of the project is to provide a simple and effective means of collecting and analysing performance data from Consilium software's "Workstream" product and its associated database, DEC's DBMS.
The project involves paring through transaction logs and database statistics reports residing on a VAX and importing the required data to a SQL Server database running on Microsoft's NT platform using a mixture of C and Visual Basic. The database itself has been designed to allow maximum flexibility with respect to the information retrieved and provides stored procedures for retrieval of information, removal of old data.
A front end has been designed to allow the graphing, charting and retrieval of this information and to automate the production of various reports such as database growth and daily performance figures. The front end is presented in an Excel-like format using Visual Component's "Formula One 4.0" OCX, which provides support for over one hundred of Excel 7s' functions and a similar look and feel.
Tools Used: MS Visual C 4.0, Visual Basic 4.0 32-bit, SQL Server 6.5 Internet Information Server
Languages: C, VAX DCL, Visual Basic, SQL
Platform: NT Server 4.0, VAX/VMS 6.0 

Geography Authoring Tool Sylvia Nolan (1997) 

doc97.zip, code97.zip
This application is a Geography Authoring Tool which will give any teacher the ease of creating unique tutorials in various aspects of the Junior Certificate Geography syllabus. 
The reason I have chosen this age range (14 to 15) to aim at is that I think that this age range are receptive to enjoyable picture and colour exercises and 'multi-choice' or 'fill-in-the-blank' questions which I shall enable the creation of. In my opinion, these exercises are more appreciated by this age group rather than older groups. It is different from every other authoring tool in that it contains geography specific features and hints which make it perfect for the student to understand and take a keen interest in and quick and easy for the teacher to utilise. 

Internet/Databases/Transactions Martin Maher, Stephen Quinlan (1997) 

doc97.zip, code97.zip
Development Environment : 486 Linux Web Server with Java Development Kit, Pentiums running Windows 95, Windows NT, Netscape/Internet Explorer, NT Server running SQL Server 
Our Project allows a user to query a database over the Internet via a web-browser. We are developing this application for Technology Transfer Department, Forbairt which provides an integrated set of services enabling Irish companies to import/export new technology from/to foreign companies. Therefore, this project will enable foreign companies to get information on offers or requests of new Technology and make contact with Technology Transfer. To avail of our project, a user links to the Technology Transfer homepage and enters a query via the HTML form provided. This query is processed and used to search the SQL Server database stored on an NT Server. The user is then presented with a dynamically generated page containing a list of 'hits'. By clicking on one of these hits a new page with more detailed information on the offer or request is dynamically generated and displayed. The user is then allowed to make contact via email.
The project incorporates Java, JDBC, CGI, Linux, SQL Server, NT Server, HTTP Security, HTML, and JavaScript. 

Executive Information System Tool Ronan Mac Domhnaill (1997) 

doc97.zip, code97.zip
In any organisation information and data is only pertinent to a sub-group of users. Providing relevant data in the correct format to users can aid greatly the decision making process and information structure within an organisation. Most organisations contain a single large database and access to the database is determined by pre-defined boundaries and applications. I plan to create an information system prototype using a database and a user-friendly interface whereby users can "drill -down " into the database and select the information they want. Organising the data into logical and integrated systems as they relate to each other provides the key to the success for this application, analysing past trends and future projections.
The needs of different organisations vary and so must be tailored to the requirements of the different systems. EIS' main strength comes from the presentation of the data in a graphical and analytical manner. Because of the importance of the User Interface Visual Basic was chosen as the best tool to use for this application as a front end to an MS Access Database. 

A study of dynamic load balancing Qamir Hussain (1997) 

doc97.tar.gz, code97.tar.gz
The purpose of the project is to distribute a ray tracing application, as efficiently as possible across a network. Load balancing describes an algorithm that assigns work or tasks to processors so that the overall speed of execution of the tasks proceeds as efficiently as possible. The two load balancing approaches are static and dynamic algorithms.
Static algorithms do not change the amount of work assigned to processors throughout the course of the execution of the program. Dynamic algorithms change the assignment of work to processors if better assignment of work might be possible. By finding an efficient dynamic algorithm for the ray tracing applications other problems which can be run in parallel will also benefit from this algorithm.
The project consists of three parts the front-end written in Visual C++. The scheduling algorithm written in Visual C++ using a orbix client to take of assigning work to the distributed servers. The ray tracing engine which will be the servers of the system which will distributed across a network also written in Visual and using orbix to take care of creating servers objects. 

3D Space Game for UNIX Eoin Harrison, Anthony Bolger (1997) 

doc97.tar.gz, code97.tar.gz
We are writing a 3D Space Game for Unix, this will be a multi-player network game, which will allow up to eight players to battle against each other. The graphics engine will incorporate fully texture mapped and gouraud shaded polygons. The engine will take advantage of the pentiums ability in instruction parallelism to allow ~60% speed increase in frame rate of the game. The game will also consist of artificially intelligent enemies to provide the game with standalone playability, thus one will be able to combat against your friends or the computer. The game engine will also support stereo sound capabilities for special effects and continuous background music. An extra support application for the game will be developed to provide the facility of quick and easy design of most game objects such as ships and missiles. This will be written for X-Windows using the Motif libraries. 

Inteach & Inteach Authoring Package Triona Howlett (AM4, 1997) 

The main aim of this project was to devise a computer pedagogical tool, Inteach, which would enable Leaving Cert. Maths students to understand the concepts of integration without the necessity to learn significant amounts of the programming syntax associated with large Maths packages. From a practical point of view, it was evident that some provision would have to be made for the teacher, namely that some sort of facility would be provided by which arbitrary worked examples could be incorporated into the package. To this end, Inteach Authoring Package was designed.
Inteach is based on an effective GUI interface which combines the graphical and theoretical elements of integration. It is envisaged that this will aid the student in acquiring an appreciation of the main concepts of integration. Questions such as "How do we get from this curve to that solid of revolution?" and "What does that function look like?" are instantly answerable with Inteach. The main topics covered are Area under the Curve, Solids of Revolution and Drawing 3-D functions. Additional features include facilities for viewing arbitrary 2-D and 3-D functions using a calculator-type interface. 
Environment & Languages: The main interface for both Inteach and Inteach Authoring Package was designed for Windows NT V.4.0 and written using Visual Basic 4.0. All graphics were implemented in Borland C++ 4.52 using Windows API functions. 

Minerva/CASE Ronan Cullinane, Laurence Breen (1997) 

A company's records are perhaps it's most valuable commodity, but often these records are spread across multiple heterogeneous databases. The databases may be legacy systems and are unlikely to avail of to-days best practices and techniques. Minerva is a next generation design system that brings the power of objects to yesterdays databases.
Minerva/CASE is a fully featured CASE tool for designing object orientated federated database systems. The federation is expressed as a set of collaborations between objects. The design can be proven to be consistent, the roles that objects may play can be enforced, and IDL for Iona's CORBA implementation can be generated.
Minerva/CASE allows the user to move from initial deign to final implementation of a federation in one integrated environment. It encourages re-use of design by providing a component gallery, where proven design patterns can be stored to be later dropped into new projects. It provides a versioning schema to track, and protect, designs that are evolving over time. 
Minerva/CASE, written in Visual C++, is targeted for the Windows NT platform. It makes use of OLE, CORBA and ODBC technologies. As provable CASE tool, data dictionary, pattern library, and code generator, Minerva/CASE goes all the way. 

BugMan PSP Paul Dermondy (1997) 

doc97.zip, code97.zip
BugMan PSP is a multi-user defect management system which supports the PSP (Personal Software Process). The PSP is a framework of techniques to help software engineers improve their performance through a step by step approach to measuring and analysing their work. BugMan PSP supports level 0 of the PSP.
BugMan PSP enhances the overall effect of the PSP by incorporating it with a defect database. Currently PSP information is gathered and analyzed by hand, sometimes with the help of spreadsheets. BugMan PSP automates the collection of defect data. BugMan PSP could eventually automate the entire PSP system but this is beyond the scope of the project.
BugMan PSP was developed with Visual C++ 4 and the MFC Classes. It uses an MS Access95 database as a backend and communicates with it through ODBC.Multi-user access is provided through Access running in multi user mode on a shared LAN drive. 

Road Haulage System Róisín Mulligan (1997) 

doc97.zip, code97.zip
My fourth year project is an office system designed to meet the needs of the average Irish haulage firm. It is specifically designed with a view to catering for the non-technical user, using the basic windows GUI and simple click and drag instructions. 
It offers a comprehensive invoicing system, where billing can be done by contracted rates, weight of the goods in carriage or by the distance the journey will take. In addition, credit notes can also be created in the same way. A detailed data base will underlie the invoicing system from which reports can be created . Secondly, the system will cater for the monthly accounts of the firm from which reports again may be generated. The end of year P&L a/c will be created. `Kilometres travelled by Litre' and alternatively `miles per gallon' are two additional functions available.
Finally, a routing facility exists giving the shortest route between two points as the base case. This may be extended by the constraint of the `trailer height' giving a route with no low obstructing bridges. Dynamic roadwork's may be placed on the map which will again give the shortest alternative route. 

Multimedia Mind Map(tm) Editor Pete Dempsey, John Kelleher (1997) 

doc97.zip, code97.zip
The Multimedia Mind Map(tm) Editor is an application tool that allows a user to create a Mind Map(tm) according to Tony Buzan's method of Mind Mapping(tm), with additional multimedia features. It was developed for Windows 95/Windows NT environment, using Microsoft Visual C++ version 4.0. 
Tony Buzan writes in his book "Mind Training": "The Mind Mapping method is close to the way in which the brain works; it can therefore be used in almost all the areas in which thinking, remembering, planning or creativity are required".
The structure of a Mind Map(tm) consists of a central concept with sub-concepts, represented as branches, stemming from it. The use of colour, dimension and images enhance a Mind Map(tm) and our editor provides the extra functionality of having additional text notes and being able to record a sound for each concept. 

3-D Object Viewer Paul Coffey (1997) 

This 3-D Object Viewer is designed as an educational tool aimed at technology classes at secondary school level, it's aims are to show> real world objects that would be of interest to the target group - e.g. aeroplane wing. Objects will be viewed in solid or wire-frame mode. Full rotation of the object around all axes will be possible, this will be coupled with a zoom option. An option will also exist, where parts of the 3-D object may be cut away by the user, thus allowing him/her see "inside" the object which is being viewed. Due to the nature of the user, the application is written for DOS. 

Gilt Calculators Sean Croston (AM4, 1997) 

Objectives: The principal objective of this project is to develop an application which provides stockbroking dealers with a powerful, accurate gilt calculating tool, used to display and analyse potential gilt trades and sale repurchase agreements. The main aims of the project could be summarised as follows: 

· Develop a Windows application to aid Brokers dealing in Gilts. Calculation must concur with BLOOMBERG calculations (deemed to be Market standard). 

· Develop a DLL (Dynamic Link Library(Function Library)) containing Gilt related functions, which can handle the forthcoming year 2000 and can could be used with Windows applications. 

Environment & Languages: The Gilt Calculators application is developed for Windows 3.11 (or Windows NT 3.51) partly in Microsoft Visual C++ 1.5 (DLL) and partly in Visual Basic 3.0 (Windows Front End) connecting to either an ORACLE or Microsoft Access 2.0 database.
The DLL (developed in MS Visual C++) contains financial functions relating to Gilt and REPO (sale-repurchase agreements) calculations which can be called by programs and other DLLs to perform calculations in the Windows environment. The Visual Basic Windows Front End provides a user friendly link to the database and access to the financial calculations available in the DLL. 

ASCII Data Manipulator (A.D.M.) Adam Fitzsimons (1997) 

code97.zip
The aim of my project will be to develop an application that will allow the building of procedures to manipulate or validate text file input (i.e. Allow changing or checking of the format or contents of data). The user will be able to define these procedures by arranging processing entities in a flow chart form using a graphical user interface. The arrangement of the components can then be saved, reloaded or run. To write a program to do this in a language such as C or Pascal is a time-consuming inconvenience that may take many lines of code. ADM programs are data-driven, that is, you describe the data you wish to work with, and then what to do when you find it. In other languages you have to describe, in great detail, every step the program is to take. When working with procedural languages, it is usually much harder to clearly describe the data your program will process. ADM programs are refreshingly easy to both design and understand. There are some programming languages like Awk or Lex that are designed for writing these sort of routines but ADM offers a much easier interface and does not require complex syntax. 

Visual Code Publisher Mark Keenan (1997) 

doc97.zip, code97.zip
The project aims to promote the re-use of software and to provide a more user friendly means of acquiring re-usable components. The project is to consist of two parts. The first part, Visual Code Publisher. This program which will be written in Visual C++ will scan through a set of input files (an existing C++ program) and output this code into a HTML formated document. Part 2 of the project, Visual Class Locator, is used to search through an archive of existing documents created by the Visual Class Publisher and present the requesting user with a list of matches to his/her query. A user may view and/or download total programs or individual classes from a program. 

Automated Test Environment Mark King (1997) 

doc97.tar, code97.tar
This project developed a system for gluing together the entire test process that is currently used locally and in a number of Sun test sites remotely. Currently test running procedures within Sun have all the support needed to conduct tasks from start to finish. However, the process lacks in regard to consistency, simplicity and ease of use and it requires two well trained engineers to monitor the run. Should things go wrong, tracing ones way to the fault often proves time consuming and tedious. Even if the run goes smoothly, there are a large number of steps involved in the setting up of the run and the engineer requires a detailed understanding of both the hardware and software involved. 
Automated Test Environment has removed the necessity of the test run owner to edit files and perform tedious checks before test run commencement. This should substantially reduce costly human error in test setup/running and will reduced the manpower required to undertake/monitor the test run from two persons to one. It will also reduce the effort required to train new employees on test running procedures, while also freeing other testers from having to know the unnecessary details of test running. 

Netra network manager B.Duggan (1997) 

doc97.tar, code97.tar
The Netra Network Management Module is an extension of an existing package on release from SUN, entitled Netra-i version 3.1. Netra-i is a tool which allows a systems administrator to configure their machine as an internet/intranet server with minimum difficulty. At present, the administrator is offered no means of monitoring the services Netra allows them to set up. The Network management module provides a means whereby this can now occur.
The module is divided into three sections; 1: Current Netra Configuration, showing how the server is currently configured; 2: Dynamic Reporting of Netra-i services, showing the administrator current server activity, and; 3: Static Reporting of Netra-i services, providing periodic summary reporting of services.
The intention of the module is to provide the administrator, who is assumed to have no UNIX knowledge, with a means of performing diagnostics on their server, by providing them with reports which may assist them in pinpointing the problem. In addition to this, the administrator is provided with other information such as activity on their web server, mail activity to and from the server, and statistics about each user. The tool is designed to make the life of the novice system (netra) administrator a lot easier. 

DairyMon - O-O Data Acquisiton / Monitoring Framework T. O'Connell (1997) 

doc97.tar, code97.zip
The objectives of this project are to 

· Investigate the requirements that must be fullfilled to implement a successful real time application. 

· Investigate the uses of Object Oriented design in the implementation of such a system. 

Planetary Information P.Fitzpatrick (1997) 

The project will encompass the use of Newton's laws of gravitation in the calculation of both the relative positions of the planets around the sun, and the relative positions of each of the planet's moons in orbit around each planet. These positions will be recalculated and updated continuously in real time to be redisplayed on the users display. 

The Retail Assistant J.Ledwidge (1997) 

doc97.zip, code97.zip
My aim in developing the Retail Assistant was to bring the benefits of the PC to a retail environment and to transform the PC in a management system for business. As a general rule traditional 'cash registers' have been functional within the restrictions offered by their eight segment display and limited keyboard, offering very little in the way of stock control other then subtotals and totals of daily sales. The aim was to incorporate tracking in both a mathematical and graphical way and analysis of the results leading to improved product availability and selection. The ultimate aim of The Retail Assistant was to provide forecast information on products, thus enabling the right goods to be stocked at the right times.
The system as implemented at present achieves the first of these goals in that a structure is in place to gather the information required to perform analysis, A reports system such as crystal reports could now be used to provide a graphical representation of the data collected. 

Digital Terrain modeller C.Boyd & D.O'Callaghan (1997) 

doc97.tar.gz, code97.tar.gz
This program is designed to generate a digital model of a landscape area. This information will be displayed to the user in various forms, the first of these forms will be a wireframe model and the others will include different variations on the filled polygon form. The points needed to generate this model will be loaded into the program from a local file. This file may be generated by either loading a file from the Psion, using a .PCX file to generate a height map, or using various command line operations via an external program (i.e. Modelgen). 

Helpdesk Call Logging System David Hughes (1997) 

doc97.zip, code97.zip
The Call Assignment Tracking System has been developed for the helpdesk of the IT Department in Intel Ireland's Fab 14. The Client Support Group provides first-line support to all users, and a program to analyse the call volumes and types to this group, and also to check that response times are within the Service Level Agreement(SLA), was needed. Originally an internally developed application, running on VMS, was used to log calls, but it was inflexible in its reporting capabilities, and was unable to provide management with the necessary reports.
This application was developed as a 32-bit application in Microsoft Visual C++ 4.0 on the Windows NT platform. It is a true MDI Application, and uses the MFC Data Access Objects(DAO) class to access the database through the jet engine. The database was developed through Access 2.0(due to compatibility issues). 

Institute: LUMS, Lahore. (1998)

A Compiler for Teaching Compiling

No of Students 

Max 2 (Single Honours CS)

Hardware and software 

Any PC machine which supports lex, yacc, and C. Hardware simulator. 

Description 

The aim of this project is to write a compiler which will generate code for a simulated 

machine, to be used in a new first year "Computer Systems" course. The student will thus 

be able to see the complete process of compilation, and execution. It is expected that the 

project will split about 50% on compiling and 50% on web/animation.

To support this, the compiler will be written so that it can act as a teaching aid for the final 

year Compiling course. The author will extend the compiler with "user-friendly" features, 

instrumentation, traces, animation etc, so that a finalist can easily understand how it 

works, and thus gain a deep understanding of the techniques of compiling. Thus, the project 

will combine an understanding of compiling with application of software engineering 

principles.

The language will be similar to that described by Jeremy Bennett in his textbook. 

Documentation and source code are available from Bath by ftp. This will give a good 

starting point. 

Preliminary Preparation 

1. It will be essential to read up on compiling techniques, using as a start the set books for the Compiling course. You must also attend the Compiling course. 

2. The system will be written in C, YACC, and LEX; you must be up to speed in this language and tools. 

3. You need to familiarise yourself with the hardware simulator used in the new first year course (details from supervisor). 

Minimum Deliverables 

A mapping document, for the source language to assembler. You will also be expected to 

build up a set of Compiling web resources in the form of a web page. This will be the 

primary user documentation you will produce. Some constructs will generate object code. 

Intermediate Deliverables 

A full working compiler for the source language, which gives executable code. Enhanced 

web pages. 

Advanced 

Full animation, trace and instrumentation, driven off the web page. 

A Web-based Network Animator for Teaching Data Communications

No of Students 

Max 2 (Single Honours CS, JH, CSM) 

Research Area
Hardware and software 

Any PC machine which supports JAVA, or C and Windows programming (note: JAVA 

preferred). 

Description 

The aim of this project is to write a program which shows the operation of a simple 

data link protocol. The idea is that this can be used to support the second year Data 

Communications course. The idea is to communicate the idea of flow control, sequence 

numbers, and lost data. It would be possible to animate three aspects: 

· How the protocol software works 

· The data exchanged between the two sites 

· The interface to the protocol code. 

The basic approach is to build a web-based tool, with a user-friendly interface, and good 

graphics. The protocol itself is quite simple (and Tanenbaum gives you the source code!), 

so the main emphasis of the project is on the animation and web aspects. 

Preliminary Preparation 

1. It will be essential to read up on data link protocols - the best text is Tanenbaum (see handbook entry for Networks course). 

2. The system will be written in C or JAVA ; you must be up to speed in this language and tools. 

3. You'll need to think - from your own experience - of the difficult parts of understanding data link protocols, and how to animate these in real time. 

Minimum Deliverables 

An implementation of the data link protocol, as described in Tanenbaum. You will also be 

expected to build up a set of Network resources (web links) in the form of a web page. This 

will be the primary user documentation you will produce. 

Intermediate Deliverables 

Animation of the protocol; full web documentation. 

Advanced 

Sliding window protocol (see Tanenbaum). 

Real-time System for an Inverted Pendulum

No of students 

Max 2 

Research Area
Hardware and software 

Experimental equipment (pendulum, trolley, potentiometer system); PC 486/586 dedicated 

control system. C++. Design tool. 

Description 

An inverted pendulum is mounted on a motorised trolley. The pendulum may be kept in 

balance by controlling the motors on the trolley. In order to detect the current position of 

the pendulum, a potentiometer system is used. (an alternative, video capture system may 

also be used).

This is a classical control theory problem, and the control equations of motion are very 

similar to those of a space rocket.

The control software, which detects the pendulum position, and control the motors, is 

safety-critical - it must not fail.

The aim of the project is to design and implement a software control system for the 

inverted pendulum which will meet safety requirements. The project will be strongly related 

to the BYLANDS project in the Department. 

Preliminary preparation 

1. It will be essential to read up on safety, as a system concept; on hazard analysis and techniques for safety requirements specification; and on the design of safety critical systems, including fault tolerant design techniques. 

2. The system will be written in C++; you must be up to speed in this language. 

3. You must select a suitable design approach - either one you have covered in the course, such as OOD; or a real-time design method such as HOOD, Yourdon etc. A justification for the choice must be given. Real time considerations must be included from the outset. 

The work will be based on the project work of students in ./6, and 1996/7. Some code 

may be reused from those experiments. In 1996/7, it was found possible to balance the 

pendulum for about 7 seconds. The idea is to continue the analysis of the behaviour of the 

system, and extend the balance time. 

Minimum Deliverables 

You must design and write software which can keep the pendulum inverted, including the 

case where the bench is tilted. 

Intermediate Deliverables 

You must undertake a basic formal safety analysis; and successfully use at least one 

fault-tolerant technique in the design of your system. A simple control theory analysis 

must be undertaken. 

Advanced 

This will involve making a full safety case analysis, and providing a rationale why your 

system will not fail (within certain constraints). The design must reflect this. The system 

will be tolerant of unanticipated faults. A timing analysis must be undertaken. A 

combination of F.T. techniques will be used. Careful analysis of results will be made. 

Comments on high level design concepts will be made. 

Position and Velocity Detection Using Video Capture

No of Students 

Max 1 

Research Area
Hardware and software 

Experimental equipment ( video system); PC 486/586 dedicated control system. C++. 

Design tool. Video capture boards (2). 

Description 

The aim of this project is to determine the position and velocity of an object in space, using 

a video capture system. The aim is to use two video camera to work out the co-ordinates of 

an object using stereoscopic imaging techniques. On top of this, a simple, but powerful 

domain specific language is designed, to allow control and data capture.

The software, which detects the object position, is safety-critical - it must not fail. It will 

be necessary to compute an error estimate for the positional accuracy. For the advanced 

system, the velocity of the object will be computed.

The aim of the project is to design and implement a software control system for the video 

system which will meet safety requirements, and then provide a high level interface 

language.

The project is based on the work of undergraduates in ./6 and 1996/7. Note however 

that the hardware configuration has changed. The project will be strongly related to the 

BYLANDS project in the Department. 

Preliminary Preparation 

1. It will be essential to read up on safety, as a system concept; on hazard analysis and techniques for safety requirements specification; and on the design of safety critical systems, including fault tolerant design techniques. Also on Domain-specific languages. 

2. The system will be written in Visual C++; you must be up to speed in this language. 

3. You must select a suitable design approach - either one you have covered in the course, such as OOD; or a real-time design method such as HOOD, Yourdon etc. A justification for the choice must be given 

Minimum Deliverables 

You must design and write software which can determine the position and velocity of the 

object and the accuracy of the reading. Code form 1996/7 will be available. 

Intermediate Deliverables 

You must undertake a basic formal safety analysis; and successfully use at least one 

fault-tolerant technique in the design of your system. A stereo imaging technique will be 

used. A basic high level language is implemented. 

Advanced 

This will involve making a full safety case analysis, and providing a rationale why your 

system will not fail (within certain constraints). The design must reflect this. An analysis 

of high level design components and concepts will be made, and the interface language 

extended. 

Model Mine Pumping

No of Students 

Max 2 

Research Area
Hardware and software 

Experimental equipment (pump, valves, depth meter); PC 486/586 dedicated control 

system. C++ . Design tool. 

Description 

The aim of this project is to implement a model safety critical pumping system for a mine. 

The mine fills with water; when the water reaches a danger level, it is pumped out. Full 

attention will be paid to software reliability, using replicated sensors if necessary. The 

project will be strongly related to the BYLANDS project in the Department.

In previous years, students have successfully written control code, and this will be 

available to you. The idea this year is to construct a higher level interface which will allow 

the user to configure the software to match the hardware, while stopping any invalid 

configurations. For example, the language would stop a pump extracting water, and 

dumping it back in the same mine! 

Preliminary Preparation 

1. It will be essential to read up on safety, as a system concept; on hazard analysis and techniques for safety requirements specification; and on the design of safety critical systems, including fault tolerant design techniques. 

2. The system will be written in C++; you must be up to speed in this language. 

3. You must select a suitable design approach - either one you have covered in the course, such as OOD; or a real-time design method such as HOOD, Yourdon etc. A justification for the choice must be given 

4. It would also be sensible to undertake a literature survey on Domain Specific Languages. 

The project is based on the work of an undergraduate in ./6. However, please note that 

the hardware configuration has changed. 

Minimum Deliverables 

You must design and write software to implement safely the pumping system. You must 

produce a very simple high level language on top of the basic drivers. 

Intermediate Deliverables 

You must undertake a basic formal safety analysis; and successfully use at least one 

fault-tolerant technique in the design of your system. This will be incorporated into an 

extended simple language. 

Advanced 

This will involve making a full safety case analysis, and providing a rationale why your 

system will not fail (within certain constraints). The design must reflect this. The system 

will be tolerant of unanticipated faults. The high level language will be more fully 

developed. 

Impact Analysis for C++ Applications

No of Students 

Max 2 

Research area 

AMES - Application Management Environments and Support; Code Analysis; Impact 

Analysis; Software Maintenance 

Hardware and Software 

PC or SUN with C++, access to SUN with AMES Software, in particular, the IAS, 

Lex/Yacc or comparable tools. 

Description 

This is a classical problem in software maintenance. A tool has been developed to support 

Impact Analysis, i.e. analysing the impact of a proposed change to software and 

determining its overall impact on the application as a whole. Currently the tool has no 

model to support studying impacts on applications written in C++. It also lacks suitable 

propagation rules to drive the impact analysis. However, models for the C language are 

available and could form the basis for this project.

Also missing is a suitable C++ source code analyser to determine the dependencies in C++ 

code.

The aim of the project is to define a data model for C++ program dependencies and a set of 

propagation rules to drive impact analysis of C++, and to build a C++ source code analyser 

to provide models of dependencies in analysed C++ programs. 

Preliminary Preparation 

1. it will be essential to read up on application management, especially tools to support the maintenance process; on source code analysis and impact analysis; and become familiar with CatNice (C Analysis Tool) and the IAS (Impact Analysis System) in the AMES toolset. 

2. a thorough knowledge of C++ will be required; some knowledge of C will be helpful if the initial C models are used. It is expected that lex/yacc or some similar tools will be used in construction of the C++ analyser, or that a suitable C++ analyser will be adapted to produce output suitable for the IAS. 

3. You will be expected to apply both methods and tools developed by the AMES project in the undertaking of this project. 

Minimum Deliverables 

A simple data model of C++ programs and a simple set of propagation rules will be 

developed. A simple C++ analyser for a small subset of C++ will be developed. It will be 

possible to carry out small scale impact analysis studies on C++ programs written in the 

subset. 

Intermediate Deliverables 

The models and analysers will be extended to cover a more comprehensive subset of the 

C++ language, so that more detailed impact analysis studies are possible. 

Advanced 

This will involve extending both the models and analysis to include OO designs related to 

the C++ applications. Models for C and HOOD are available as a basis for this extension. 

Electronic Mail Sorter

No of Students 

Max 2 

Research area 

Software Agents, Mail systems, Human-Computer Interaction (HCI), Learning Systems 

Hardware and Software 

UNIX system with mail or PC with mail; Java 

Description 

With the proliferation of electronic mail, many people find the task of sorting through their 

mail messages onerous. This project will explore using an agent based approach to design 

and implement an electronic mail sorter which will sort through the user mail and make 

recommendations to the user about the mail received. It should be able to predict what 

actions the user is likely to want to perform on messages, such as which messages the 

user is likely to want to read and in what order, which the user is likely to delete, forward, 

respond to, save etc. 

The primary goal of the project will be to gain familiarity with an agent based approach to 

software. As this agent is intended to interface, with human users of electronic mail, a 

secondary objective will be to study the human-computer interfacing issues. 

Preliminary preparation 

1. You will need to familiarise yourself with developments related to Intelligent Agents (ref 1) and the Java language which is the recommended implementation language to be used on this project. Appropriate design methods relevant to agent based software will also need to be studied. 

2. The area of HCI will form an important background element. 

3. Mail systems will need to be studied; and existing email agents will also needed to be investigated. 

Minimum Deliverables 

A simple email agent will be designed and implemented which is able to sort mail according 

to given user preferences. These are obtained through a simple forms based user interface. 

Intermediate Deliverables 

The simple email agent will be extended, so that it is able to communicate with an existing 

mail system and record user behaviour in processing mail. These records are then analysed 

by the agent so that it effectively learns to treat the user's mail as the user does in person. 

Based on what the agent has learned, it should be able to sort the user's email as it 

arrives overnight or at specifically requested times. 

Advanced 

The email agent as well as sorting email on the basis on user behaviour will be further 

extended so that in cases where it lacks sufficient information to make a decision, it 

communicates directly with the user to obtain feedback. The feedback obtained should also 

form a basis for learning. The possibility of dealing with rule conflicts should be addressed. 

The agent at this level should also be capable of providing the user with a rationale for its 

behaviour on request. 

CSCW applied to Software Engineering

No of Students 

Min 6 

Research area 

Co-operative computer-supported working, software evaluation, Groupware, CSCW 

applied to Software Engineering and the JTAP project 

Hardware and Software 

JTAP CSCW Lab and software plus use of special public domain software from the web. 

Description 

Software engineering activities typically involve teamwork. Team members rarely work on 

isolated computers; networked computers are commonly used. Teams can work more 

effectively if adequately supported by network-based groupware (software to facilitate 

group working), such as video conferencing. 

CSCW systems are designed to support group working across sites, using computers to 

provide the interaction mechanism. There are many activities that humans use when 

working in a group - negotiating, presenting, analysing, and so on, and simple crude email 

is totally inadequate. 

This project will be associated with the JTAP project which is a joint project involving the 

Universities of Durham, Keele, and UMIST. We are exploring how we can set up 

multi-site SEG group projects, using CSCW support. At Durham, we are exploring the use 

of the Web based BSCW (Basic Support for Cooperative Work) system. 

The aim is to evaluate several CSCW systems, by implementing an application in each, 

such as video conferencing; and then undertaking trials to assess the strengths and 

weaknesses of the test systems and the approaches to CSCW. 

The trials will be undertaken using collaborating groups at Keele and UMIST. This group 

work will involve participating a small software engineering group project involving either 

software development or maintenance. 

If you want to do this project, you must be willing to participate in such group working, and 

possibly travel to the above Universities (for which the department will pay). The 

examination processes will ensure that you receive full credit for your work. 

An interest in the "human" aspects of Computing technology is very important for this 

project. 

Preliminary Preparation 

1. it will be essential to read up on three topics: CSCW models; CSCW technology; and evaluation processes. 

2. there are many very useful web sources (see at end). 

Minimum Deliverables 

You must read up and understand CSCW, implement one application locally using NOTES 

and BSCW and compare these two approaches. 

Intermediate Deliverables 

You will undertake at least one evaluative experiment, using remote sites, and the range of 

tools investigated will be extended through use on the group project. 

Advanced 

The key aspect will be in your quality of evaluation; the extent and achievements of your 

experiments. It is anticipated that through more comprehensive experimentation, it may be 

possible to determine the strengths and weaknesses of specific tools with respect to 

specific tasks carried out by software engineers working in group projects. 

Web-based Configuration Management

No of Students 

Max 2 

Research area 

Configuration management, CSCW applied to Software Engineering, Mobile software, 

net-centric computing 

Hardware and Software 

This development can use either a PC or UNIX workstation with access to BSCW, RCS, 

Java/C++. 

Description 

This project will consist of an investigation into the configuration management (CM) of 

software products which are held in BSCW - an asynchronous tool which provides a 

WWW based repository for group work. The student will be expected to integrate an 

existing CM system, RCS, with the BSCW tool. This may involve extending the 

rudimentary versioning available in BSCW. It is expected that the integrated CM system 

will be accessed through a Web-based interface. 

The software products to be configured will be the standard SEG deliverables, so both 

documentation and code will need to be considered. 

As the BSCW tool is being introduced into the SEG projects as the group's common 

working area, requirements studies and development trials and evaluation may be carried 

out using SEG groups throughout the year. 

Finally, consideration should be given to the specific problems that groups working in a 

distributed environment pose. 

Preliminary Preparation 

· You need to familiarise yourself with the concepts of CSCW and groupware as well as the background to the JTAP project and its work on support for WWW based SEG projects. 

· You will need to learn to use both RCS and BSCW; and study the architecture of these two systems prior to designing your integration strategy. 

Minimum Deliverables 

A Web-based interface to RCS should be implemented and the system should be able to 

handle HTML files produced by last year's SEG groups. RCS help and documentation 

should also be available through this interface. 

Intermediate Deliverables 

The needs of SEG projects using BSCW for CM should be studied. The interface between 

RCS and BSCW should be developed, so that it is possible at least to check documents 

and code in and out from RCS while in the BSCW workspace. This version should be 

trialed with the current SEG students; and an through evaluation carried out. 

Advanced 

The specific problems that distributed working poses should be addressed and the design 

of a distributed solution to Configuration Management should be developed. 

Voice Control of Netscape Navigator

No of Students 

Max 4 

Research area 

Natural language engineering, speech recognition 

Hardware and Software 

UNIX workstation, C or C++, Abbot speech recogniser. 

Description 

The Abbot system is a public domain version of the Cambridge University hybrid connectionist/HMM speech recogniser. Abbot is speaker independent and can be configured for word or phoneme recognition. Abbot will be used to add voice recognition to Netscape Navigator. This will involve determining all possible spoken words/phrases on the current page (i.e. menu commands and active links) known as the active vocabulary, and for each of these words generating dynamically a phoneme pronunciation. The incoming speech recorded at the workstation using 8-bits first needs to be converted to 16-bits and then the speech recogniser can be called to recognise (in phonemes) the user's spoken command, this then needs to be matched using dynamic time warping against the pronunciations in the active vocabulary. Once the spoken command has been identified the appropriate action (menu command or following a link) can be taken and a new active vocabulary generated. 

Preliminary preparation 

You will need to be familiar with the chosen programming language. It will be essential to read up on speech recognition, specifically on dynamic time warping, and also on the remote control of Netscape Navigator. 

Minimum deliverables 

Generating the active vocabulary with pronunciations from a WWW page for links and a few selected commands. 

Intermediate deliverables 

Interfacing to the Abbot recogniser and using DTW to recognise isolated words and phrases. 

Advanced 

Combining the two previous deliverables into a voice controlled version of netscape navigator. Possibly extending to the coverage of menu commands. 

Spoken Language Understanding in the ATIS Domain

No of Students 

Max 2 

Research area 

Natural language engineering, speech recognition 

Hardware and Software 

UNIX workstation, C or C++, Abbot speech recogniser. 

Description 

The Abbot system is a public domain version of the Cambridge University hybrid connectionist/HMM speech recogniser. The recognition can be constrained with a user defined statistical language model. The ATIS (Air Travel Information Services) domain was devised by the US ARPA organisation for evaluating speech recognition and natural language understanding systems. Abbot will be used to recognise ATIS database queries. The incoming speech recorded at the workstation using 8-bits first needs to be converted to 16-bits and then the speech recogniser can be called to recognise (in words) the user's spoken query using a statistical language model trained on many example ATIS queries. The output of Abbot will then be analysed by a simple information extraction system built by the student. 

Simplified example:

input speech:           "When is the next flight to Newcastle?"

recognised speech:      "we end the next fly to Newcastle"

information extracted:

        FROM:    London         (default)

        TO:      Newcastle

        DATE:    20th May       (today)

        AIRLINE: any

        TIME:    1400 to 2400   (current time is 1400)

Preliminary preparation 

You will need to be familiar with the chosen programming language. It will be essential to read up on the ATIS spoken language understanding domain and evaluation. 

Minimum deliverables 

Building a language model for the ATIS domain using the CMU language modelling toolkit and a large set of example ATIS queries. 

Intermediate deliverables 

Incorporating the language model into the Abbot recogniser and handling the conversion of the speech from 8-bits to 16-bits. 

Advanced 

Building a simple information extraction system to extract the main bits of information from the recognised sentence and fill a simple template. 

Efficient Database Search for Directory Enquiries

No of Students 

Max 4 

Research Area 

Natural language engineering, database search. 

Hardware and Software 

Any PC or UNIX machine with C++ compiler 

Description 

One of the projects that is being undertaken in Durham by the LNLE is an automatic 

directory enquiries service for Italian using speech recognition. There are approximately 24 

million telephone numbers in Italy. One component of the system is a database search 

engine. We need to store a compact form of the database that can be searched very 

fast according to a set of search criteria that consist of the output of a speech recognition 

system. This project will involve comparing several conventional and novel database 

storage and search algorithms to determine which are the most economical and most 

efficient.

For example, the system may recognise the following: 

TOWN: Newcastle, Nottingham 

SURNAME: Beardsley, Beard, Beagrie 

FORENAME: Peter, Keith

The database search then needs to find those records that match 3 fields (TOWN, 

SURNAME and FORENAME) or 2 fields (TOWN and SURNAME or TOWN and 

FORENAME or SURNAME and FORENAME) etc. In total we may ask up to 5 or 6 

questions (REGION, STREET and HOUSE NUMBER are the other possible 3). 

Preliminary Preparation 

You will need to be familiar with the chosen programming language. It will be essential to 

read up on database search algorithms and understand how to compute storage and 

complexity calculations. 

Minimum Deliverables 

Building several different representations for the data (binary trees, using hashing 

functions etc) and comparing the storage requirements. 

Intermediate Deliverables 

Writing several search algorithms and comparing their efficiency. 

Advanced 

Extending the search algorithms so that they can be called more than once during a 

user enquiry without needing to re-run the entire search algorithm. For example, the 

database may be queried after three questions (REGION, TOWN, SURNAME) then again 

after the fourth (FORENAME) and again after the fifth (STREET). The second and third 

queries would be more efficient if they are extensions of the first one rather than being 

computed from scratch. 

Planning for Conjunctive Goals

No of Students
Research Area 

AI planning 

Hardware and Software 

Sun-OS, Haskell. 

Description 

This project involves implementing an AI planner and performing some comparative testing 

between your implementation and existing planners operating on various bench-mark 

domains. The key objective is to determine whether planners which use a correctly 

implemented "white knight" strategy perform more or less efficiently than planners that use 

causal links, and whether considering goals in queue order (rather than in the usual stack 

order) gives white knight planners an advantage.

The project is only suitable for confident and able functional programmers as it involves a 

large programming component. The project will need to integrate with existing programs 

written in Haskell. 

Preliminary Preparation 

Background reading of foundational papers in non-linear planning. 

Minimum Deliverables 

Completion of the basic planner and white knight algorithm. 

Intermediate Deliverables 

Analysis of the comparative performance of queue order and stack order goal selection. 

Advanced 
Modification of the planner to produce a causal link planner with which to perform empirical 

comparisons using standard bench-mark domains. 

Tesugi Problems in Go

No of Students
Research Area 

AI, search, algorithmics 

Hardware and Software 

Nothing specific 

Description 

This project is concerned with solving tactical problems in the game of Go. These problems 

are small, local board situations in which the objective is to find the best move for the next 

player. Problems fall into categories in which the objectives may be to guarantee life for the 

player's group, to kill the opponent's group or, in more sophisticated problems, to reach ko 

or seki situations. The project will involve implementing search algorithms and data 

structures which allow these problems to be solved efficiently. 

Preliminary Preparations 

Familiarisation with the rules of Go and with strategies for the solution of Tesugi 

problems. 

Minimum Deliverables 

The solution of simple life and death problems in corner situations (eg: 6x6 areas of the 

board). 

Intermediate Deliverables 

To allow larger board positions (up to 9x9 areas) and the consideration of ko situations. 

Advanced 
To deal with full ko and seki situations. 

Analogical Proof Construction

No of Students
Research Area 

AI and theorem proving. 

Hardware and Software 

Nothing specific 

Description 

One area of automatic proof construction that has been considered is the exploitation of 

analogical relationships between problems, which can be exploited in solving them and in 

proving certain properties of them. Within this project an exploration will be conducted into 

the use of analogical proof construction in the restricted area of decision problem 

equivalence. In particular, problems such as the All-Halting Problem, the Print-Zero 

problem and other problems concerning similar basic computational properties of Turing 

Machines, in which the classical proofs of undecideability usually involve reduction to the 

Halting Problem, will be considered. 

Preliminary Preparation 

A thorough grounding in the techniques of proving problem equivalence for these sorts of 

program problems. Examination of analogical matchers, such as the work of Kling, Munyer 

and Owen, working in mathematical domains. 

Minimum Deliverables 

The construction of a representation for problems which will allow analogical matchings to 

be expressed and examined. 

Intermediate Deliverables 

A matching algorithm which will attempt to construct the analogical matchings between 

two problems expressed in the representation that has been developed. 

Advanced 

The construction of proofs of undecideability based on a template proof and the analogical 

matchings generated between a known undecideable problem and a candidate. The 

automatic selection of an appropriate target for this match from a library of known 

candidates. 

Meaning Disambiguation Test Bench

No of Students 

Max 3 

Research area 

LOLITA (semantic distance) 

Hardware and Software 

X-terminal, LOLITA compilation workstation, LOLITA running workstation, Haskell compiler, LOLITA source code. 

Description 

Calculation of the semantic distance between two nodes in the semantic net means working out two measures: a) how related they are (eg, a hammer is related to a nail by their use) and b) how similar they are (eg. a hammer is similar to a stone, in the sense that both can be used to hit something). The problem is that, in the context of a very large semantic network, the search is very expensive. 

Preliminary preparation 

1. you must be familiar with LOLITA design and code, in particular the representation of meaning in the semantic net; 

2. you must be proficient in Haskell and C; 

3. background reading on the issues of semantic distance is needed. 

Minimum deliverables 

1. determine a reasonable way, in theory, to measure both distances, based on existing work (both in the LNLE and outside); 

2. design an implement an algorithm which can perform the work efficiently enough on Lolita's semantic net; 

Intermediate deliverables 

Optimise the algorithm for maximum efficiency. 

Advanced 

Add an extra fast estimation algorithm, based on the recorded distance between groups of nodes. 

LOLITA Dialogue Parameters Optimisation

No of Students 

Max 3 

Research Area 
LOLITA (dialogue, optimisations) 

Hardware and Software 
X-terminal, LOLITA compliation workstation, LOLITA running workstation, Haskell 

compiler, LOLITA source code, C compiler. 

Description 
The dialogue module in the LOLITA system generates dialogue based on a large set of 

variables, including LOLITA's `personality', the relationship with the user, the dialogue 

situation etc. The interplay of these factors, together with the content of LOLITA's 

memory and the dialogue up to that point, contribute to generate the appropriate utterance. 

However, there are very many possible reactions, some better than other. Regulating all 

the parameters controlling the construction and choice of plans is a hard problem. A 

solution can be found using adaptive algorithms (evolutionary programming). The project 

will develop that initial idea, by defining, testing and evaluating different evaluation 

functions and evolutionary regimes. 

Preliminary Preparation 
1. You must be familiar with LOLITA design and code, in particular the representation of dialogue states, and the workings of the dialogue process. 

2. You must be proficient in Haskell; a working knowledge of C would be useful too. 

3. Background reading on the issues of subsymbolic optimisations and dialogue generation. 

Minimum Deliverables 
You must implement an adaptive algorithm of your choice (eg GA or EP) and apply it to the 

dialogue system. The key part will be developing a suitable evaluation function. Initially, 

this will be a fixed set of dialogues. An analysis of the results must be performed (including 

quantitative elements). 

Intermediate Deliverables 
The evaluation function will now allow for a fuzzy match (using semantic distance) and for 

alternative paths in the dialogue. Again, an analysis of the results must be performed 

(including quantitative elements). 

Advanced 
You must implement a different adaptive algorithm, a Neural Network (including a suitable 

training set). You will compare the two adaptations, both qualitatively and quantitatively. 

Negotiation Modelling

No of Students
Research Area 

AI 

Hardware and Software 

Nothing specific 

Description 

Negotiation is a complex problem in multi-agent and distributed AI systems. The basic 

situation can be envisaged as two agents each with a separate collection of resources and 

with separate goals. The agents typically associate different values with the resources 

they own. Assume that the goals of the agents cannot be satisfied without acquisition of 

resources from the other, so that negotiation must be entered into to exchange resources. 

The objective in negotiation is to achieve a situation in which both agents are satisfied. The 

project will be concerned with creating a situation in which negotiation is required and 

building an agent capable of negotiation within this framework. 

Preliminary Preparation 

Determine 

Minimum Deliverables 

A model of a simple situation requiring negotiation over exchange of resources. This will 

include some representation of values of resources and goals to agents, and a simple 

negotiation language. 

Intermediate Deliverables 

A basic negotiating agent capable of operating within the model framework, offering deals 

and responding to counter-offers, evaluating and assessing offers. 

Advanced 

A negotiating agent capable of more complex inter-related deals with an ability to offset 

benefits in one against costs in another. 

AI for Clever Game Play

No of Students
Research Area 

AI modelling and game-play. 

Hardware and Software 

Nothing specific 

Description
Preliminary Preparation 

Become familiar with the game: there are various games which could be used which require 

varying skills (ranging from clever search to clever bluffing and user-assessment). Games 

I have in mind are: Wrott & Swindlers (bluff, opponent-profiling and risk-assessment), 

Medici (search, evaluation), Supply-and-Demand (opponent-profiling, evaluation), 6 Day 

Race (search). 

Read reference material on AI game play and also on user-modelling. 

Minimum Deliverables 

A program which allows humans to play, ensures the rules are followed and allows a 

computer player to enter the game, although with minimal skill. 

Intermediate Deliverables 

To progress from simple entry level play to more sophisticated play, by construction of 

user-profiles attempting to characterise the opponents and their play, predict their 

behaviour and to exploit this in the computer play. 

Advanced 
To combine the user-modelling techniques with search and other game-theoretic 

approaches which strengthen the play of the machine to make it a devious and clever 

opponent. 

Operator Analysis Tool and Preprocessor

No of Students
Research Area 

AI Planning 

Hardware and Software 

Nothing specific 

Description 

Classical planning relies on STRIPS operator schemas to encode the domain. More modern 

planners exploit a richer language to encode a wider range of information in the operators. 

Abstract operators represent one example. It is possible to analyse a simple STRIPS 

operator set to generate some simple information about the operators (perhaps in the 

context of an initial state and goal) such as the minimum length of a plan, the maximum 

length of a plan, which conditions are static, which are highly volatile and so on. It might 

also be possible to pre-process a domain to arrive at a wide range of additional input 

information for a planner: precedence ordering on goals and operators, an expanded initial 

state to allow for particular relation types (transitive, symmetric etc) and to achieve some 

degree of automated abstraction construction based on a simple pre-condition examination 

for primitive operators. 

Preliminary Preparation 

Understanding of basic planning material - eg Rich and Knight. 

Minimum Deliverables 

Basic analysis of operators giving useful statistics about their potential use. A basic tool to 

aid in the construction of operators: an "operator editor". 

Intermediate Deliverables 

Simple pre-processing of operators and domains to simplify the description language for 

AbNLP, including relation types. Volatility analysis for operator effect/preconditions. 

Extensions to the operator editor. 

Advanced 

Tool to aid in construction of abstract operators - proposal of body goals, ordering and 

body-goal-add-effect links, extending the power of the operator editor to make it a 

valuable abstraction construction aid. 

Intelligible Presentation of Formal Proofs

No of Students
Research Area 

Computer-assisted reasoning, natural language interface, proof/program comprehension. 

Hardware and Software 

C or C++ or Modular 2, with access to CS Unix system. 

Description 

Computer-assisted reasoning is a fast-developing area where various systems for formal 

proof development have been developed. Just as programs, formal proofs and results of 

formal analysis are difficult to understand. This project is to study techniques of presenting 

formal proofs in an intelligible form so that they become more readable and can be 

understood. 

Preliminary Preparation 

Readings in computer-assisted formal reasoning and program comprehension.

Familiarity with C or C++ or Modular 2. 

Minimum Deliverables 

You should demonstrate a basic understanding of the techniques for formal reasoning with 

explicit proof terms. Design a suitable natural language presentation of formal proofs for a 

basic logical language and implement the transformation from formal proofs into your 

representation. 

Intermediate Deliverables 

Besides the above, your representation should cover more sophisticated aspects in formal 

logic such as quantification etc. You should be able to justify that your representation 

method and implementation deal with these features correctly. 

Advanced 
Besides the above, you should demonstrate that you have a good understanding of the 

issues in proof comprehension. Your tool for proof presentation should provide helpful informal explanations of formal proofs. 

Reuse Environment for Formal Analysis

No of Students
Research Area 

Formal analysis, reuse techniques. 

Hardware and Software 

C or C++ or Haskell or Modula 2 with access to CS Unix system and the Lego system. 

Description 

In software development or formal analysis, reusing existing software components or other 

formal artefacts is an important way for efficient development. Usually, people organise 

their reusable components into structured hierarchy so that the inheritance relationships 

may be exploited for further reuse. However, this is usually not easy for the lack of formal 

support.

This project is to investigate how a library in formal analysis can be effectively navigated 

by a user so that one can learn the associated formal methods and find suitable existing 

components in a well-guided way. The experiment will be based on the library of the Lego 

system which supports formal analysis and has a simple module system associated with 

its library. 

Preliminary Preparation 

Readings: Reuse techniques in software reuse. Navigation tools and techniques. Formal 

development of programs and proofs. 

Minimum Deliverables 

Give a basic analysis of the structure of the Lego library and devise a useful way for a user 

to navigate through the library. Implement a simple navigation tool to help the user in 

various ways so that he/she can learn the structure and the contents of the library quickly 

and effectively. 

Intermediate Deliverables 

On the basis of your analysis of the structure of the Lego library, develop methods for 

users to navigate through the library for different purposes (eg, some suitable for a 

beginner to learn the basic structure of the library, and some for a more expert user to 

locate useful artefacts). Implement a navigation tool to help the user to adopt different 

methods so that he/she can learn the structure and the contents of the library quickly and 

find suitable components effectively by means of navigation. 

Advanced 

Besides above, your navigation tool should also provide more useful information (eg, to 

indicate the relationship between different library modules, their possible usage, etc.). You 

should be able to suggest more advanced method(s) and a better library structure for 

formal analysis based on systems such as Lego. 

Proof Comprehension and Proof Explanation

No of Students
Research Area 

Computer-assisted reasoning, proof/program comprehension. 

Hardware and Software 

C or C++ or Modular 2, with access to CS Unix system. 

Description 

Computer-assisted reasoning is a fast-developing area where various systems for formal 

proof development have been developed. Just as programs, formal proofs and their 

development process are difficult to understand, but it is essential for people to understand 

proofs. This project is to study techniques of proof explanation -- explaining formal proofs 

to understand their key steps, main structures, etc so that they can be understood 

informally. 

Preliminary Preparation 

Readings in computer-assisted formal reasoning and program comprehension.

Familiarity with C or C++ or Modular 2. 

Minimum Deliverables 

You should demonstrate a basic understanding of the techniques for formal reasoning with 

explicit proof terms and the use of lemmas and definitions in proof development. Design a 

suitable tool to demonstrate the main structure of formal proofs in a natural language 

interface. 

Intermediate Deliverables 

Besides the above, your tool should be able to explain a formal proof in several different 

ways and should allow the user to choose them according to his/her need. You should be 

able to demonstrate that your design choices are reasonable for proof comprehension. 

Advanced 

Besides the above, you should show that the proof explanation strategies you have 

designed and implemented are basic and flexible so that they can be combined in explaining 

more sophisticated formal proofs. Your tool should deal with the more sophisticated 

features in a proof system to demonstrate this. 

A Java Based Graphical User Interface to the LOLITA Development Environment and Applications

No of Students 

Max 4 

Research Area 

Functional Programming, Natural Language Engineering. Object Oriented Programming 

Hardware and Software 

Solaris/SunOs, LOLITA development environment. 

Description 

This project will encompass two main aims. The first will be to investigate the use of Java for developing graphical user interfaces to Haskell programs and compare it to functional language based approaches for GUI development. The second will be to use Java to produce a graphical user interface for the LOLITA system. This interface will be divided into a number of major components and each project will tackle a separate component. The major components currently envisaged are: 

· Parser / Grammar Interface 

· Semantic Network Editor 

· Template Definition and Display 

· Natural Language Interface to Databases 

Preliminary Preparation 

Learn Java! Investigate methods of interfacing functional languages. Investigate the relevant part(s) of the LOLITA system Draw up preliminary requirements for the GUI Read background material on NL grammar and parsing[2] / graph display algorithms / database systems / information extraction systems. 

NB Students doing this project are strongly recommended to take both the Advanced Functional Programming and the Natural Language Processing options. 

Minimum Deliverables 

A GUI for the relevant part of the LOLITA system. 

Intermediate Deliverables 

Integration with other components and comparison of parse trees / graph editing / table definition / user defined templates 

Advanced 

Graphical display of grammar and the relationship between the grammar and the parse trees produced / Editing by direct manipulation / tracking underlying database changes / menu driven rule construction. 

Import/Export Tool for Large Haskell Systems

No of Students 

Max 1 

Research Area 

Functional Programming, Software Engineering 

Hardware and Software 

SUN4, Solaris/SunOs, Haskell 

Description 

Constructing and maintaining the import and export declarations in a large Haskell system places a considerable burden on the developers. The aim of this project will be to develop a tool to assist in this task. 

Preliminary Preparation 

Read up on Haskell import/export structure and interface files[1]. Find out about relevant conventions used in the development of the LOLITA system[2]. Investigate existing Haskell parsers and select an appropriate candidate. 

Minimum Deliverables 

Build an interface checking tool which checks that the import/ export declarations in a system are legal and that all identifiers are unambiguously defined. The tool should function correctly on the LOLITA system and should also check that interfaces are 'self contained'. 

Intermediate Deliverables 

In the case of undefined or ambiguously defined identifiers, the tool should either automatically correct the error or should allow the user to pick between alternative corrections. 

Advanced 

An advance project would do one or more of the following: 

Automatically generate module interface Descriptions by extracting appropriate sections of the source code.

Provide measures which summarise the modular structure of the system (for example it might give figures for module coupling). 

Training LOLITA to Extract Information

No of Students 

Max 1 

Research Area 

Functional Programming Natural Language Engineering 

Hardware and Software 

Solaris/SunOs, Haskell 

Description 

Information extraction (also known as content scanning or message understanding) is the extraction of specific information from text held in electronic form. Unlike information retrieval, which primarily aims to identify relevant texts or relevant portions of texts, information extraction aims to make the relationship between different entities within a text explicit. For example, an information extraction task might aim to make personal relationships such as (father, brother and friend) between people mentioned in the text explicit by building a template or database record for each such relationship:

PERSONAL-RELATION: 

NAME1: John 

RELATION: son 

NAME2: Christopher

The aim of this project is to build a template generator that can be trained to extract templates from the result of LOLITA's analysis of an article. This training will be performed automatically using examples of templates that have been filled in and the corresponding LOLITA output that they must be generated from. 

Preliminary Preparation 

Read up on Information Extraction systems, particularly the Message Understanding Conference 6(MUC-6) report. Gain familiarity with the LOLITA semantic network and the output produced by analysing newspaper articles. 

Minimum Deliverables 

Template generator working from hand built rules 

Intermediate Deliverables 

Ability to acquire simple template generation rules from training data. 

Advanced 

Ability to acquire complex template rules required for MUC evaluation. 

Visualisation of C Programs

Number of Students 

Max 2 

Research Area 

Program Comprehension, Software Maintenance. 

Hardware and Software 

Unix workstation under XWindows ccg and GraphTool. 

Description 

As a result of work on program comprehension and software maintenance a C analysis 

tool, ccg, has been developed. This tool generates a large number of Prolog facts about a C 

program. These facts include call information, control flow information, and the syntax tree of the C program.

The aim of this project is to analyse this information and represent some of it in a visual form. This will be by using either the graph tool program developed here in Durham, or by using HTML through Mosaic. 

Preliminary Preparation 

1. A thorough knowledge of the C language will be required 

2. A working knowledge of Prolog will be required 

3. Experience in using graphics 

4. Graph Theory and the representation of graphs 

Minimum Deliverables 

A representation of a C programs call graph obtained from the Prolog facts. 

Intermediate Deliverables 

Representations of call graphs and control flow graphs together with analysis of different graph layout algorithms. 

Advanced 

Extensive analysis and implementation of graph layout algorithms as applied to the information in the Prolog fact base. 

Visualisation of Java Programs

Number of Students 

Max 2 

Research Area 

Program Comprehension, Software Maintenance. 

Hardware and Software 

Unix workstation under XWindows. 

Description 

As a result of work on program comprehension and software maintenance a number of techniques for visualising programs have been developed. A third year project from last year developed a parser for Java.

The aim of this project is to extend the Java parser and analyse the information it generates and represent some of it in a visual form. 

Preliminary Preparation 

1. A thorough knowledge of the Java language will be required 

2. A working knowledge of parser technology will be required 

3. Experience in using graphics 

4. Graph Theory and the representation of graphs 

Minimum Deliverables 

A representation of a Java programs call graph. 

Intermediate Deliverables 

Representations of call graphs and object hierarchy together with analysis of different graph layout algorithms. 

Advanced 

Visual representations of all aspects of the Java language. 

A Tool to Aid in the Fractal Representation of Graphs

No of Students 

Max 2/3 

Research area 

Graph representation/compression using iterated function systems. 

Hardware and Software 

Access to workstations running X windows SUNOS/SOLARIS, or a PC. C or C++ programming language 

Description 

Many graphs can (using a suitable notation, e.g., adjacency) be represented as an n x n matrix comprising 0's and 1's. Such a matrix naturally corresponds to a black and white image. The aim of this project is to develop a tool which allows the user to interactively alter an image and examine the effects on the corresponding graph (and vice versa - to alter the graph and view the change to the image). 

The development of this tool will aid research in graph representation and compression. 

Preliminary Preparation 

Reading: basic graph theory, basic iterated function systems theory (advanced deliverables only). You must be familiar with the C/C++ programming language 

Minimum Deliverables 

A tool which allows the user to view both: 

1. an n x n array, the elements of which are either black or white; 

2. the graph corresponding to the adjacency matrix interpretation of the array. 

The user should be able to `click' on an element of the array and toggle its value between black and white. Corresponding updates to the graph should be generated automatically. A facility to allow for the variation of n should be included. 

Intermediate Deliverables 

Allow for the interactive manipulation of the graph so that the layout can be altered by the user. In addition the user should be able to add and delete nodes and arcs from the graph; the corresponding update to the n x n matrix should be generated automatically (including, where appropriate, the value of n). 

Advanced 

A facility should be provided to allow the user to specify an iterated function system (essentially a set of numbers). The image corresponding to this is to then be generated (a simple process) and displayed as the n x n array. The corresponding graph will then be shown. 

Furthermore, the tool should incorporate a range of options, possibly including: offering a choice of matrix notations, loading data from a file, etc. 

An Interactive Tool for Image Synthesis using Iterated Function Systems. Fractal Representation of Images.

No of Students 

Max 2/3 

Research Area 

Image representation using iterated function systems. 

Hardware and Software 

Access to workstations running X windows SUNOS/SOLARIS, or a PC. C or C++ programming language 

Description 

Iterated function systems (IFSs) can be used to generate shapes and fractals. The problem of finding an IFS for a given shape (the inverse problems) has been solved in theory but there are many practical difficulties. The aim of this project is to produce a tool which will enable the user to interactively alter an IFS and to view the results of their manipulations. 

An IFS is a set of contraction mappings and so can be represented by a collection of parallelograms. These are to be viewed and manipulated via a windows interface. The image corresponding to the IFS is then to be generated. 

Preliminary Preparation 

Reading: Iterated function systems theory. You must be familiar with the C\C++ programming language 

Minimum Deliverables 

A tool which allows the user to view both: 

  the mappings comprising an IFS (ie, display a set of parallelograms); 

  the shape which they represent (this requires the generation of a shape from an IFS - a straightforward procedure). 

Intermediate Deliverables 

Allow for the interactive alteration of the IFS by manipulation of the displayed parallelograms. In addition a selection of alternative techniques for the generation of the IFS are to be implemented and compared. 

Advanced 

Allow for addition and deletion of mappings via the interface. When attempting to find an IFS for a given shape (the target shape) it is useful to be able to compare this with the current attractor. Allow for a target shape to be toggled under the attractor if required. Implement several simple search algorithms which will attempt to automatically fine-tune the current shape to a given target shape. 

Extending a Web-search Engine to use Semantic Information

No of Students 

Max 2/3 

Research area 

Using Natural Language knowledge to aid web searching. 

Hardware and Software 

PC or workstation. PERL, Unix, Web browser. Access to a cgi-bin. 

Description 

Web search engines are an increasingly useful tool in allowing efficient access to the WWW. The setting up of a search engine involves three main steps: 

1. collecting and indexing the documents, 

2. searching the index, 

3. translating the results of the search to a web document. 

A number of tools are available to aid in these processes, e.g., Swish, Glimpse, WWWais. This project begins by producing a search interface to the undergraduate handbook. After a basic implementation has been completed the system will be extended so that it may can be easily applied more widely. The use of semantic information in searching will be introduced in the final stage. 

Preliminary Preparation 

Most of the programming for this project will be in PERL. Knowledge of HTML and Unix is also important. CGI scripts will be used and it is important that it is understood how these work and their security implications. You must examine several tools available for the construction of search engines and carefully decide which is the most appropriate for this project. 

Minimum Deliverables 

Evaluate available searchers and indexers. Implement one of these to allow for keyword searching of the undergraduate handbook. 

Intermediate Deliverables 

The results of a search typically give the name of the document which contains the search string and a link to that document. In a large document the Find command then needs to be used to find the actual word. Add functionality to your searcher so that on selecting that document the user will not only be taken to the correct document, but directly to the word in the document. 

WWW documents often contain links to other sites. It is sometimes desirable that these links be indexed also. Extend your searcher so that it will be able to download and index remote information, by following appropriate links. 

Advanced 

When exact matches can't be found use linguistic knowledge to provide alternative keywords. This is to be accomplished by integrating the system with a semantic network type structure, e.g., Wordnet. 

Computer-based Learning for Algorithm Analysis

No of Students 

Max 2 

Research Area 

Visualisation, computer-based learning 

Hardware and Software 

PC with ToolBook or Visual Basic, possibly Java/Netscape 

Description 

The performance of algorithms through time is abstract, and hard to visualise. The animation of algorithms is one way of giving an insight into how algorithms work. The aim of this project is to investigate the visualisation of certain simple algorithms, based on simple animation techniques, and incorporate this into a short computer-based tutorial for teaching time and space complexity analysis. 

Preliminary Preparation 

1. read up on animation, and assess how animation techniques can be adapted for use on low-end PCs using standard software such as Visual Basic 

2. read up on algorithms, in order to select some key algorithms which will be easy to animate, and to identify an animation 'storyboard' for these algorithms, outlining which features should be represented, and how 

3. the relevant fields are of software visualisation, and computer-based learning; there is literature in each of these areas which is important for this project. 

Minimum Deliverables 

Design and implement a set of animations of some simple algorithms, displaying how changes made to algorithms result in differing performance 

Intermediate Deliverables 

Incorporate this material into a short tutorial for teaching the basic concepts of algorithm analysis, and carry out user acceptance testing. 

Advanced 

Experimentally evaluate the tutorial with sample subjects, giving an appraisal of the contribution visual techniques for abstract concepts make towards improving a programmer's understanding of software performance. 

Intelligent Information Retrieval for the Web

No of Students 

Max 2 

Research Area 

Software agents, adaptive behaviour of software 

Hardware and Software 

PC/Sun with C++ or Java, possibly Prolog 

Description 

Information retrieval from sources such as the web is likely to place great burdens on the user of such systems. Agent-based retrieval mechanisms can assist a user in managing information gained in repetitive searches (such as browsing TV listings each week) so that future searches carried out more closely match what the user regards as 'useful'. This project is concerned with an agent-based approach to such systems, in which the display of information and the searching for information is carried out with regard for changing user preferences. 

Preliminary Preparation 

1. read up on C++/Java, and try some out 

2. read up on form-based information retrieval, and plan the kind of information retrieval to be supported in the project 

3. read up on interface agents 

Minimum Deliverables 

A form-based interface for information retrieval in a specific domain (e.g. TV listings) which can be programmed with user-defined rules concerning likes and dislikes of e.g. timing of programs or titles of programs. The rules are used to modify searches carried out using existing web-searching software, to ensure that only 'useful' information is retrieved. 

Intermediate Deliverables 

A second version of the interface in which rules are automatically generated and modified in the light of feedback gathered from user actions concerning any information retrieved (e.g. no more searches for early-morning folk-dancing programs). This will involve the implementation of a mechanism for feedback (direct feedback by the user, or monitoring of the user), and for rule modification. 

Advanced 

An evaluation of this mechanism for carrying out more general-purpose information retrieval on the web. 

Agent-based Architectures for Process Control

No of Students 

Max 2 

Research Area 

Software agents, process control, fault-tolerant systems 

Hardware and Software 

PC/Sun with C++ or Eiffel 

Description 

Flexibility in software can come about through several means; one is an agent-based approach in which collections of objects do not simply execute when requested, but evaluate their ability to act when requested to do so, and negotiate with other such objects in order to achieve the requested goal. This project will investigate an agent-based approach for a process control system, in which the task is the control of a simple simulated process (e.g. a boiler, or an inverted pendulum). The ultimate issue being addressed is, "Is this approach, since it allows a certain degree of 'self-adaptation' by software, going to help to reduce the need for software maintenance?". 

Preliminary Preparation 

1. read up on process control 

2. it may help to understand object-oriented design 

3. read up on software agent architecture 

Minimum Deliverables 

Design and implement a simple negotiation protocol in which a collection of agents with complementary capabilities can decide how best to implement a particular kind of simple task, e.g. maintaining the stability of water temperature. 

Intermediate Deliverables 

Implement a process control system (with a simulated process) based on the above protocol, in which decisions about how to act on the process can be taken as a consequence of negotiation amongst the components of the control system (including actuators, sensors, etc.). 

Advanced 

Evaluate the process control system with regard to the degree of negotiation that takes place (where no negotiation at all might correspond to a 'standard' system with centralised control), considering the degree of tolerance to change in task definition which can be designed into such a system. Issues which might be considered during evaluation include: - the way in which the system recognises and handles impossible goals (and so the degree to which it could be said to be tolerant to unexpected behaviour from e.g. the controlled process) - the extent to which the negotiation protocol is specific to the domain of process control, or to this particular controlled process - the consequences of such an approach for safety-critical processes (perhaps positive, e.g. fault-tolerance, but perhaps also negative e.g. lengthened response times) 

Institute: Sheffield University, UK (2001)

V&T-1   Semantics Framework for a Functional Programming Language

Supervisor Michael Mendler 

Keywords: Functional Programming
Description
Centaur is a generic interactive environmentgenerator, that, when given the formal specification of a programming language (syntax and semantics), produces a language-specific environment. With the help of Centaur one can develop structure editors, debuggers, interpreters, and various translators for manipulating programs of the specified language. The project uses Centaur to build a langage environment for the functional programming language F3R for program animation and type checking.
Resources
Centaur running on Sun Solaris workstation or PC 

Reading
· COM308 course notes 

· Centaur Tutorial (online, postscript) 

Module Links 

· COM308: Theory of Computer Science II 

· COM101: Functional Programming 

· COM201: Data Structures and Algorithms 

· COM234: Theory of Machines and Languages 

V&T-2  Simulator for the Process Algebra CSA

Supervisor Michael Mendler 

Keywords: Graphical User Interfaces
Description
CSA is an algebraic process language that extends Milner's Calculus of Communicating Systems by multiple clocks. The language is used for the abstract semantic modelling and verification of globally asynchronous, locally synchronous distributed systems. Its semantics is based on labelled transition systems with clock and action labels. In this project first a semantic compiler for CSA is to be developed that generates finite transition systems for regular CSA processes. Based on these transition systems the goal is to build an interactive user-interface to animate CSA processes.
Resources
North Carolina Workbench, implemented on Unix workstation or PC 

Reading
· R. Cleaveland, G. Luettgen, M. Mendler: An algebraic theory of multiple clocks. In: Proc. Int'l Conf. on Concurrency Theory CONCUR'97, LNCS 1243, Springer 1997. 

Module Links
· COM307: Theory of Computer Science I 

· COM237: Concurrent Systems 

V&T-3  Simulator for Asynchronous Circuits

Supervisor Michael Mendler 

Keywords: Graphical User Interfaces
Description
Asynchronous circuits are a special hardware design technique that may be seen as an implementation of the data-flow principle, by which a computation is controlled by the availability of its input data rather than by a centralised processor clock. Since all data are computed in a parallel and distributed fashion asynchronous circuits are potentially faster and consume less power than conventional synchronous circuits. Just as synchronous circuits are built from primitive gates such as INVERTOR, NAND, and NOR gates, asynchronous circuits are composed of a small number of primitive building blocks, called FORK, MERGE, TOGGLE, SELECT, etc. However, due to the intricacies of parallel and overlapping computation phases the design of such systems is rather more complex than that of synchronous ones. To support the conceptualization of asynchronous operation a window-based simulator for the construction and simulation of asynchronous circuits is to be built in this project.

Reading 

· I.E. Sutherland: Micropipelines. Turing Award Lecture, Communications of the ACM, Vol.32, No.6, June 1989. 

Module Links
· COM307: Theory of Computer Science I 

· COM237: Concurrent Systems 

· COM212 Object-oriented Design and Analysis 

V&T-4   Interactive Web-Tutor
Supervisor Michael Mendler 

Keywords: HTML 

Description 

The task is to develop an interactive web-agent to provide an on-line course repetition and self-assessment facility for students on the COM234 (Theory of Machines and Languages) module. This web-tutor will guide students through a sequence of (multiple-choice) questions and small exercises that can be automatically checked. This may require integrating (existing) simulators for Turing machines, pushdown and finite state automata and programming suitable interface software. The web-tutor should implement on-line evaluation of students' answers and adapt itself to student's level of knowledge. It would also provide answers and explanations as well as general feedback on performance. To enhance its appeal the tutor could be presented as a quiz-game including small rewards in form of animated pictures or sound.
Resources 

· Unix workstation or PC 

· Web-scripting language, Java applets 

Reading 

· COM234 course notes 

· Standard textbooks 

· Web-server scripting, HTML 

V&T-5  Automatic Generation of Dungeons for Computer Games
Supervisor Michael Mendler, Marian Gheorghe, Ian Bradcoe (Infogrames Sheffield House) 

Keywords: Games
Description 

The generation of content for a games title is expensive and time consuming. For certain game genres, automatic content generation algorithms are possible which drastically decrease the development time (currently 1 team year for 40 game hours)  and permit the necessary variations of a successful game in follow-up editions. Automatic content generation may take place not only at design-time by the developers but also at run-time by the users. This enables each player to have an entirely new experience of the game each time it is played, without ever being able to identify the `story line'. This projects will explore and implement a technique for automatic content generation for dungeon games (such as Doom) based on graph grammars. An important part of the project is to develop ideas for assessing the "fun-value" of the generated dungeons. The project is a cooperation with Infogrames Sheffield House.
Reading 

· Simon Ince, "Automatic Dynamic Content Generation for Computer Games", 3rd year diss. Part 1, Part 2. 

Module Links 

· COM234 Theory of Machines and Languages 

· COM307 Theory of Computer Science I 

V&T-6  Graphical Editor and Typechecker for Component-based Signal-Processing
Supervisor Michael Mendler 

Keywords: Graphical User Interfaces
Description 

Typechecking is one of the most successful static validation methods that have found their way into industrial practice. Typechecking, which nowadays is an integral part of many high-level programming languages helps to detect and eliminate many sources for run-time errors already at compile-time, and thus yields a significant increase in programming efficiency. This has been demonstrated impressively e.g. in functional and object-oriented languages. The project explores this idea for a domain-specific programming system.
The goal of this project is to implement a front-end including a graphical editor (GUI) and type-checker for ICONNECT, a component-based programming system tailored to signal-processing and control applications. The tool is quite similar to tools from the Matlab-Simulink, Ptolemy, HP-vee, etc, family. Besides the type-checker the project involves building a simple user interface for dragging and dropping signal-processing components, for connecting them to signal graphs. It does not require programming a run-time system for execution of signal graphs. The GUI and its components will be based on an already existing programming system ICONNECT, which already has some rudimentary type-checking facilities that can be used as a good starting point.
The dissertation will be done as part of the RealType Project which involves Passau University and Micro-Epsilon GmbH & Co. KG, Ortenburg, our academic and industrial partners, who develped the ICONNECT system. On this project there is opportunity for the student to visit our partners at Passau (situated in the south-east of Germany at the border to Austria) for a period of up to 2 weeks.
Module Links 

· COM308 Theory of Computer Science II 

· COM251 Introduction to Pattern Processing 

V&T-7    Efficient Compositional Implementation of Statecharts
Supervisor Michael Mendler 

Keywords: Statecharts 

Description 

Statecharts is a popular visual design notation for embedded systems which extends state machines by the concepts of concurrency, hierarchy, and priority. This language is increasingly used by engineers in the areas of automotive,avionics design and becoming a serious competitor to other engineering design languages such as VHDL. Unfortunately, the standard operational semantics of most Statecharts variants that model globally-synchronous and locally-asynchronous systems, such as those occurring in these application areas, is mainly targeted at simulation, rather then for programming and validation. In particular, such semantics often do not possess the compositionality property. Thus, two Statecharts, although they have the same operational behaviour, may not be equivalent when composed with other Statecharts. Compositionality, however, is a necessary prerequisite for the composability of specifications, compositional verification, for incremental code-generation, hardware-software codesign, and hierarchical test input generation.
In this project a simple version of Statecharts is to be implemented based on a new compositional semantics recently developed at Sheffield.
Reading 

· D. Harel: Statecharts: A visual formalism for complex systems. Science of Computer Programming, Vol.8, pp.231-274, 1987. 

· A. Pnueli, M.Shalev: What is in a Step: On the semantics of Statecharts. Theoretical Aspects of Computer Software (TACS'91), Ito and Meyer (eds.), Springer LNCS 526, pp.244-264, 1991. 

· G. Luettgen, M. Mendler: The intuitionism behind Statecharts steps. To appear in ACM Transactions on Computational Logic, 2001. Also available as technical report, Institute for Computer Applications in Science and Engineering ICASE, NASA Langley Research Center, Hampton, V.A., USA, ICASE Report 2000-28, NASA/CR-2000-210302. 

· G. Luettgen, M. Mendler: Fully-abstract Statecharts Semantics via intuitionistic Kripke models. 27th Int'l Colloquium on Automata, Languages and Programming (ICALP'00), U. Montanari, J. Rolim, and E. Welzl (eds.), Springer LNCS 1853, pp.163--174, 2000. 

V&T-8    Differencing and Merging WWW Pages 

Supervisor: Siobhán North 

Keywords: HTML 

Description: 

It is common for a set of web pages within a web site to be based on an underlying template.   This is a sensible approach that results in a consistent set of pages.  The disadvantage of this approach is that it works until the day when the template needs to be updated.  At that point all the pages need to be amended individually.   This projects consists of building a differencing and merging tool for web pages.   The differencing tool can be used to find the differences between both existing pages and and the old template and the new and old templates.   The merging tool should then take the material that differs between the web page and the old template and combine it with the differences between the new template and the old one to automatically generate a revised set of pages.
Limitations: 

This project will only be suitable for a student with good programming skills.
V&T-9 A Diagram Merger 

Supervisor: Siobhán North 

Keywords: Java 

Description: 

A 1999-0 project by Paul Shaw involved developing a diagram editor using Java Swing.   This project involves building on this work and relevant literature to develop a tool to compare two similar diagrams drawn using this software, identify the differences between them, and where possible merge the two diagrams.
Limitations: 

The project is only suitable for students with good programming skills and a knowledge of Java.
Reading 

P. Shaw 3rd year report, 2000.
V&T-10 Case Tools, Testing and Web Pages 

Supervisor: Siobhán North 

Key Words: Testing 

Description: 

Three 2000-1 projects involved Software Engineering and the Web in one form or another.  All three are capable of further development, in particular none has made a through investigation of Testing and the Web.   This project consists of evaluating the three tools, developed by Lee Sunter, David Stoker  and Adam Hamer, and extending at least one of them to cover the field of Testing and the Web.
Reading 

· A. Hamer 3rd year report, 2001. 

· J. Shotten 3rd year report, 2000. 

· D. Stoker 3rd year report, 2001. 

· L. Sunter 3rd year report, 2001. 

V&T-11 Access to XML Database Translator 

Supervisor: Siobhán North 

Keywords: Database, XML 

Description: 

There are a variety of existing databases, particularly in the field of biology and biochemistry,  which are very sparsely populated;  that is they contain very little data and a lot of NULL cells.  XML is a web language,  like HTML, but it can be used to represent this sort of data because it allows aspects of data to be labelled with user defined tags.   So missing data can be ignored and only values which occur need be tagged with their column name.  This means that a fairly empty database or spreadsheet table can be translated and displayed in XML.   The project consists of a developing a generalized system to translate text output from Microsoft products like Access and Excel into XML documents.
Reading 

  W. Dowie 3rd Year Report 2000 

  A. Medcalf 3rd Year Report 2001 


V&T-12 Program-it-yourself e-commerce tool. 

Supervisor: Mike Holcombe 

Key Words: Testing, Java, X-machines, Database. 

Description: 

This will take further the project that established the feasibility of the approach last year. Who needs programmers! Many straightforward business applications could be programmed by the user - who understands the business process much better. These days almost anyone can design a web page using a modern word processor and if they can also use a spreadsheet - understand the standard types of data used in say Excel 2000 together with the way to write formulae then they should have all the skills needed to design a suitable program. The first project involved defining an environment which will take a simple graphics package to represent a series of screens comprising the user interface, combine them with suitable definitions of data and formulae to represent the processing carried out behind these screens, use a simple editor to specify the order in which the screens are called and the processing carried out and generate a complete working system, in Java, to form a complete business application. The project this year will focus on building a simple-to-use package which will generate an e-commerce site. The basic idea is to provide a web front end to a simple database which would allow the business person to specify the type of products to be sold, to generate and maintain a database of these products and a simple ordering process which would allow customers to search and browse the database and to place an order which would be submitted in some suitable form. Since the business person will only be familiar with simple PC software (Office or equivalent) it is essential that the technical foundation of the system is not too complex. This requires investigating the various available technologies (ASP, PHP, servelets etc.) to see which would be most appropriate and trouble free.
Limitations: 

This project requires programming ability.
Reading 

· P. McMinn. 3rd year report, 1999. 

· M. Holcombe & F. Ipate, Correct systems, Springer, 1998. 

· G. Myers, Software testing, 1978. 

· D. Vivash. 3rd year report, 2001. 

Module Links 

COM221 - Software engineering practice.
V&T-13: Communicating X-machines, intelligent agent systems and parallel implementations. 

Supervisor: Mike Holcombe 

Key words: Java, HTML, PVM, Agents. 

Description: 

Intelligent Agents are currently "hot news". An Intelligent Agent is a piece of software which acts autonomously on behalf of a user to achieve that user's goals. They behave in a proactive way interacting with their environment and possibly other Intelligent Agents to solve complex tasks. The first stage of the project is to try to specify different classes of Intelligent Agents in a fairly formal manner. The book A.I - A Modern Approach" by Russell and Norvig (Prentice-Hall) is a key reference. We will use a combination of simple data description techniques and finite state machines to describe them. It may also be interesting to see how a community of Intelligent Agents might behave and to look at several strategies from co-operation to competition applied to such a situation. A possible application area is in intelligent debugging. Suppose we were to look at the issues associated with debugging something like a Java program. The compiler produces a lot of information, error messages and so on, there is a detailed description of the syntax of the language as well as some information about its semantics, coupled with a certain amount of information about the programmer's intention (a  specification or design of sorts). It might prove sufficient to design an agent or agents to automatically fix some of the more common bugs. See the article : Nardi, Miller & Wright, "Collaborative programmable intelligent agents." Communications of the ACM, 41(3), 96-104, 1998. Another area might be strategy games. There is a 3rd year report which touches on this. 

The Communicating X-machine model is a simple and intuitive way of representing collections of agents which exist in an environment that permits them to communicate with each other. Examples of systems that we will try to model include social insects - ants and bees. This links to a PhD project funded by British Telecom which is looking at the way some insects communicate in order to discover algorithms and processes which could help in the management of future mobile phone networks.
Limitations: 

This project requires programming ability and mathematical confidence.
Reading 

· Russell and Norvig, "A.I - A Modern Approach", Prentice-Hall, 1996. 

· M. Holcombe & F. Ipate, Correct systems, Springer, 1999. 

· Articles on Communicating X-machines from the supervisor. 

Module Links 

COM 237.
V&T-14: Image repositories. 

Supervisor: Mike Holcombe 

Key words: Image Processing, Graphics, Digital Objects. 

Description 
  

Libraries of digital objects such as digitised two and three dimensional images are becoming important in many areas of research. This project will investigate the opportunities for establishing such a small library of images using XML as a means of categorising and managing the repository. We will also look for useful feature recognition software that could be used to search and query the digital objects directly without the need for extensive cataloging of each object and the recording of this information in a traditional database. Thus we want to ask questions such as get me all those images that show a sunset over the sea in the case where the library is of scenic photographs and views. As part of the project we may collaborate with another department, for example archaeology, in building a  library of digitised images of interesting pre-historic artefacts.
Reading 

· Books on image processing. 

· V. E. Ogle and M. Stonebraker (.), ``Chabot: Retrieval from a relational database of images'', IEEE Computer, September ., 40-48. 


  

V&T-15: Hybrid machine simulator. 

Supervisor: Mike Holcombe 

Key words: Hybrid machines, X-machines, Biology. 

Description 

Hybrid machines are generalisations of finite state machines that involve continuous rather than discrete processes. A simple example is a model of a boiler with a thermostat. The system has 2 states - boiler ON and boiler OFF. While the system is in ON the water is heated according to a set of equations that describe how the temperature of the water changes over time. When the thermostat trips there is a state change to OFF and a new set of equations come into play, these describe how the liquid cools. 

We are using this type of model to explore biological systems, such as the rice blast fungus, the immune systems etc. 

What we want to build is a system that will allow us to define a hybrid machine, the states, the variables and the equations and then to try to animate the model by letting it run and to allow different events to occur that will cause a state change. Part of the output from the model will be graphs of the variables showing how they change their values during the operation of the model.
Reading 

Papers for the supervisor. See also http://www.dcs.shef.ac.uk/~wmlh/UCLarticle1.pdf

  

V&T-16: Testing tools for eXtreme Programming . 

Supervisor: Mike Holcombe 

Key words: Java, Testing, eXtreme Programming. 

Description: 

EXtreme Programming (XP) is a lightweight methodology that eliminates the design stage and concentrates on the evolutionary delivery of requirements driven by a carefully constructed set of test cases.The test sets are run almost continuously and tools are required to support this process. Two specific tools come to mind. 

A test set applicator which allows for a file of test cases to be applied to a partially completed program and the results presented in a convenient way. In order to do this the link between the test set and the requirements and the program design need to be made explicit. Thus there is a need for a program to generate test sets from a suitably defined requirement and the refinement (expansion) of the set as the requirements are extended during the software development process.
Limitations: 

This project requires programming ability.
Reading 

· See http://www.dcs.shef.ac.uk/~wmlh/XPtest.pdf and its list of references. 

· M. Holcombe & F. Ipate, Correct systems, Springer, 1999. 

V&T-17: Flat file database system. 

Supervisor: Mike Holcombe 

Key words: Java, Databases. 

Description: 

The establishment view of information system design is to create a database and to base the system upon this. This entails analysts examining the types of data relating to the business process, examining the relationships that pertain amongst this data and building a data model which might be a relational or Object-oriented model. The database is then implemented using (usually) a DBMS etc. The relational model developed to deal with issues such as data integrity and the performance problems associated with very slow mainframes with tiny RAM and slow tape based storage. Are these still a problem now? The main weakness of the current approach is that the business world is very dynamic and within a few months the business processes may change fundamentally (the company starts exporting our products to Russia, the company buys another company with incompatible systems, we join EMU etc.). We have to hire expensive analysts to completely reengineer the data model and build a new system at vast expense. Who needs it? What we want to investigate is much simpler data model structures with smart query and search algorithms that will take advantage of the modern technology of very fast PCs, cheap storage and fast disk access etc. and which can be easily extended or revised without the need for a complete rebuild when the context has changed. A previous project focused on large linear structures - simple records with large numbers of fields and on XML based databases and investigated ways of designing quick query algorithms and to see how these perform against a traditional relational system. The project went on to redesign the system to see if it is possible to adapt the linear structure to a new set of data requirements without a lot of effort. This was successful and indicated that the benefits of doing this were considerable. 

This year we will try to build a tool which could be regarded as a flat file database management system to see whether we can capitalise on the success of the previous experiments.
Limitations: 

This project requires programming ability.
Reading 

· M. Holcombe & F. Ipate, Correct systems, Springer, 1999. 

· A. Medcalf, 3rd year dissertaion 2001. 

Module Links 

 COM 230.

  

V&T-18 Art agent. 

Supervisor: Mike Holcombe 

Key words: Java, Agents, 2D Graphics 

Description: 

This looks at intelligent agents in the context of a single agent which could generate artistic graphical images. The project will consider how a simple series of strategies for constructing graphical images could be defined and then some feedback loop introduced which provided some artistic evaluation (based on simple rules) so that the image could be adapted or extended to provide an image which was in some sense pleasing. 

Previously we have looked at an agent to create pictures in the style of Piet Mondrian which involved studying Mondrian's detailed theory of art appreciation. We tried to capture some of his rules in the agent and this has laid the foundation for further work. Another abstract artist who created a detailed theory was Paul Klee and we could look at this, his pictures involve a more extensive pallette than Mondrian's and so present an interesting challenge.
Limitations: 

This project requires programming ability.
Reading 

· M. Holcombe & F. Ipate, Correct systems, Springer, 1999. 

· A. Swingewood, 3rd year project 2001. 


  

V&T-19: X-machine tool in java. 

Supervisor: Mike Holcombe 

Key words: Java, X-machines, Design Tool 

Description: 

X-machines are a simple-to-use graphical approach to system design. A tool to define and check X-machines is required, it would be built in java. A language, called the X-machine description language (XMDL), has been defined and the tool would have two functions. It would accept files written in accordance with the XMDL syntax and check that they are syntacticaly correct, with some type checking as well. Another feature of the tool would be to provide an animation capability for a properly specified X-machine. If time permits it might be possible to build a graphical front end that both assists in the creation of XMDL descriptions but also provides graphical output for the simulations. One of the big advantages of the X-machine apporach is the ability to generate test sets from XMDL descriptions. This tool would enable the construction of an integrated design and test system for software engineering to be built.

Limitations: 

This project requires programming ability.
Reading 

· M. Holcombe & F. Ipate, Correct systems, Springer, 1999. 

· Papers on XMDL from the supervisor 

V&T-20:Statechart test set generation tool 

Supervisor: Kirill Bogdanov 

Keywords:  Visual Design Languages 

Background 
  

In order to conclude that a program behaves properly, a developer usually tries to subject it to a number of possible inputs, i.e. trying to type all kinds of possible data into it. Testing methods bring a systematic approach to this, often chaotic, process. This is done by providing a mechanism how test data is to be constructed.  Some of these test methods can also provide an assurance that if the program has done the right thing for all such data, a real user would find it working. Here it is worth noting that a program is behaving properly means it conforms to a specification; the assurance achieved by a `good' testing method is subject to a number of assumptions, one of which is that while that program is developed, it is made easier to test.

Statement of the problem 
  

This project involves development of a tool to generate test data for testing programs, specified using the statechart notation. This notation is similar to finite-state machines, but contains a wide variety of features. The following figure is an example of a statechart, describing a simple tape recorder. 


The tool will implement one of the `good' test set generation methods, described in the literature and will improve over the two existing inadequate test tools for a similar purpose. The challenge is to build a tool which will be: 

· easy to use for future generations of students, 

· properly tested itself. 


V&T-21: File compressor/uncompressor tool 

Supervisor: Kirill Bogdanov 

Keywords: Java 

Background 

Despite the wide availability of file compressing/decompressing tools, such as WinZip, ZipCentral and WinRar, there still seems to be a gap between tools most often used on Unix and Windows systems. For example, virtually no Windows-based products allow operations on .bz2 archives or browsing contents of .tar.gz ones, without uncompressing the .tar file into a temporary directory. Some Unix background. bz2 compression is free, better than gz and vastly superior to zip. This made it very popular among Linux users and it seems there is a lot of benefit from using it on Windows. Unlike zip, where files are collected together and compressed, the traditional Unix way to doing the same is to separate the operations of gathering and compressing. The tool to collect files in a single big file is called tar. This big file is subsequently compressed using gz (also known as gzip) or bz2. An extension given to an archive reflects the way it was constructed: .tar.gz means files were first tarred and then compressed with gz. The reason for not uncompressing of a tar.gz archive into a temporary directory is that it is not quite convenient with 0.5G archives, uncompressing to 1.5G and thus requiring vast quantities of disk space.
Statement of the problem 

The project will focus on building of the tool, to overcome the problems stated above. An additional goal of the project is to describe the user interface of the tool using scenarios of tool interaction with a user. These scenarios will be subsequently translated to X-machines (an extension of finite-state machines). Both an implementation of the tool and a test set for the user interface of it are expected to derive from them. To summarize, the project involves:
· building a tool to operate on bz2 and tar.gz archives properly, 

· specifying user interface of this tool using X-machines and 

· using this specification to test the interface. 

V&T-22: Construction of statecharts from scenarios 

Supervisor: Kirill Bogdanov 

Keywords:  Visual Design Languages 

Background 

In many cases, the intended behaviour of software is described through UML interaction diagrams (also known as MessageSequence charts), which can be viewed as a refinement of UML use cases. There does not appear to be many automated approaches to build state diagrams for a system to satisfy the constructed interaction diagrams.
Statement of the problem 

There have been a few papers published related to this problem. The task is to 

· Implement one of the well-described methods for construction of a state-machine from a number of interaction diagrams. An illustration is shown below. 

[image: image1.png]



· Operations on machines: 

· Identification of nondeterminism, 

· Making a machine deterministic, 

· Identification of underspecification (incompleteness), 

· Completing it in a number of ways. 

· Identify approaches for building hierarchical state-transition diagrams from scenarion and/or machines produced from scenarios above. It would be nice for 

[image: image2.png]



this extension to be implemented too.
V&T-23: Three-dimensional statecharts 

Supervisor: Kirill Bogdanov 

Keywords:  Visual Design Languages 

Background 

Statecharts are a significant extension of finite-state machines with memory, operations on transitions, state hierarchy and concurrency. An illustration is shown in the description of the project called "Statechart test set generation tool". Currently, statecharts follow conventional state-machine approach with `flat' structures. The idea is to introduce 3D structures to help facilitate representation and construction of complex statecharts.
Statement of the problem 

This project will explore three-dimensional representation of statecharts, 

· Composite (OR)-states could be shown as translucent boxes, surrounding states within. Those of OR-states which are independently-developed components could be in a box which is not translucent at all while composite states, representing regions, could look essentially like glass boxes. 

· Different kinds of transitions could have arrows of different colour, reflecting normal operation and error-handling transitions. 

· The 3D space could be structured in that different height could correspond to differing values of some variables. This would allow to decompose existing statecharts into those with more states but simpler transition structures and show the decoposed structures in an easier way. 

V&T-24: Baking statecharts 

Supervisor: Kirill Bogdanov 

Keywords:  Visual Design Languages 

Background 

In a number of cases, particularly for test generation, one could be interested in construction of numerous statecharts satisfying a particular property. For example, we could talk about those which have a specific number of states and a particular structure. A property all statecharts to be generated should satisfy could be expressed in the form of a state machine, capable of recognising those statecharts which satisfy the property. In a number of cases this machine could then be `reversed' to generate statecharts satisfying the property. This is illustrated by the figure below. 

[image: image3.png]



Statement of the problem 

This project aims at development of algorithms and their implementation for generation of statecharts satisfying a particular property.
V&T-25: Imperfect plants 

Supervisor: Kirill Bogdanov 

Keywords:  Computational Models 

Background 

Plants are generally not exposed to ideal living conditions, it could rain or not (with negative consequences if either of the two is excessive), there could be winds braking branches off. Every environmental condition can be described by rules, which could be applied in some order, or, even better, concurrently. In addition, we could have a number of plants which try to grow and those which are taller get more light. 

There has been some related work done on perfect plants; this one focuses on imperfect ones. 

X-machines are essentially finite-state machines with some operations on transitions. The rules could be expressed with grammars and the machine would then describe the sequence in which these rules are to be applied. Different parts of a plan (or different plants) could be modelled as communicating X-machines.
Statement of the problem 

This project is about modeling plant growth subject to environmental conditions using the specific kind of a model, an X-machine with grammars on transitions, or even communicating X-machines. The result is expected to be a generated image of plant(s), possibly 3D one, evolving over time.
V&T-26: An Almanac Manager 

Supervisor: Siobhán North 

Keywords: Java 

Description: 

The Department of Computer Science has an Almanac of Meetings and Events which is maintained by the Secretarial Staff.   What we would like is an Almanac (regularly updated) which initially showed meetings and events in the next few weeks and a menu of links to the next meeting of each of a few departmental committees,  series of related events etc.  It should also maintain all the past information as an archive with appropriate links.   There should  be links between meetings so that each meeting of a particular committee has a link to the next and the previous one.  But the whole thing still has to be maintained by a secretary.   The project consists of creating a program that will allow any secretary to add meetings and events using a simple user interface which requires no training.   Whenever a meeting is added the program should update the appropriate links and automatically email all members of the committee.  It is imperative that dates, times and places of forthcoming meetings can be changed easily too with an email automatically sent out. 

As well as series of meetings there are annual events which should initially appear as (undated) place holders in the events for the correct month but which subsequently gets a date attached.  The deadline for examination paper preparation is an example of this sort of thing. 

The minutes of important committees are already available on the Web.  The Almanac archive page should include links to the minutes of past meetings.   These must be updated automatically; possibly the program should search for new minutes every time it is run. 

The Almanac Manager will have to have a Reset function to be used at the start of an academic year to purge meetings from previous years and add new ones. 

Ideally the Almanac Manager should contain (or be linked to) the teaching timetable so that it can propose dates and time of one off meetings that at least avoid staff's teaching commitments.
Limitations : 

This project will only be suitable for a student with good programming skills.
Reading : 

D. Edmonds, 3rd Year Project 2000

V&T-48: Postit Notes on Web Pages as a Discussion Tool 

Supervisor: Siobhán North 

Keywords: WWW 

Description: 

A successful 3rd year project by Robert Smith involved adding an electronic version of the ubiquitous yellow Postit notes to web pages.   This project involves extending Smith's work to take it from a demonstrator of the principle to something more useful as both a discussion tool and possible a news service.   The current system involces DHTML, Java and CGI scripts.
Limitations : 

This project will only be suitable for a student with good programming skills.
Reading : 

R. Smith, 3rd Year Project 2001
V&T-27:Parser generator for top-down syntax analysis methods 

Supervisor: Dr M Gheorghe 

Keywords: Java, parsing 

Description 

Bottom-up parsing methods are more used than top-down approaches in building tools for generating parsers. The most known bottom-up parsing tool is YACC. It is widely accepted that the bottom-up parsing methods are more general than top-down methods, allowing the parsing of a broader class of languages, but they are not enough intuitive and consequently efficient and natural error recovery mechanisms are hard to be implemented. Top-down parsing methods are simpler, more natural and suitable for various error recovery techniques. This project will look at writing a java top-down parser generator that processes a (E)BNF specification.
Limitations 

Programming abilities
Module Links 

COM234 Theory of Machines and Languages

V&T-28:Drawing plants by using parallel computational devices 

Supervisor: Dr M Gheorghe 

Keywords:  Java, computational models, graphics 

Description 

Generative devices, especially L-systems [1], have been used for getting a graphical representation of various objects. Certain tools based on using these devices inside of some specific X-machine have been also devised [2]. This project will look at a new computational model (membrane systems) [3] and will exploit the potential power of running in parallel various parts of a computation and to combine the partial results at some points later.
Limitations 

Programming abilities and some mathematical skills
References 

[1] P Prusinkiewicz, A. Lyndenmaier, The Algorithmic Beauty of Plants, Springer-Verlag 1990 
[2] S Vanak, X-Machines + L-Systems = XL-Systems, International Conference on Computer Graphics 2000, Geneva, Switzerland, 127-134. 
[3] G Paun, Computing with Membranes, J of Computer and System Sciences, 2001 (in press)
V&T-29:Visual X-Machine Description Language (VXMDL) 

Supervisor: Dr M Gheorghe 

Keywords:  Java, X-machines 

Description 

In order to facilitate system specification in a state-based way tools for dealing with Finite State Machines (FSM), Statecharts or (stream) X-machines have been produced. For the last approach a language called X-Machine Description Language (XMDL) has been defined and some tools dealing with it produced [1]. This project will build on top of XMDL a visual tool offering the opportunity of defining the underlying structure of an X-machine in a graphical manner. The tool should be able to graphically define the FSM associated as well the algebraic components of an X-machine (sets, functions).
Limitations 

Programming abilities and some mathematical skills
References 

[1] P Kefalas, X-Machine Description Language: User Manual, 2000
V&T-30: Java code generation for X-Machine Description Language (XMDL) 

Supervisor: Dr M Gheorghe 

Keywords:  Java, X-machines 

Description 

A language called X-Machine Description Language (XMDL) [1] has been introduced for specifying systems expressed as stream X-machines [2]. This project will build a back-end for XMDL tool that will produce, starting from a XMDL description, a Java code. This back-end will cover aspects involving parallel behaviour of the components of the model and possibly a graphical interface to describe the evolution of the computation.
Limitations 

Programming abilities and some mathematical skills
References 

[1] P Kefalas, X-Machine Description Language: User Manual, 2000 
[2] M Holcombe, F Ipate, Correct Systems: Building a Business Process Solution, Springer, 1998
V&T-31:A graphical environment for a membrane system codification 

Supervisor: Dr M Gheorghe 

Keywords:  Java, P-systems 

Description 

A Membrane System (MS) is a computational model consisting in many nested layers each one with its own elements and rules for transforming them [1]. This project will implement a graphical interface that will show the hierarchical structure of the model as well as the behaviour of a selected layer.
Limitations 

Programming abilities
Module Links 

COM234 Theory of Machines and Languages
References 

[1] C Martin-Vide, G Paun, Computing with Membranes (P-systems): Universality results, 2001

V&T-32:Comparing Different Statecharts Dialects 

Supervisor: Dr. Gerald Lüttgen 

Keywords:  Visual Design Languages 

Description 

Statecharts is a visual language for specifying the behavior of embedded systems and objects, which is founded on the classic formalism of finite-state machines. The success of Statecharts in the Software Engineering community lies in its graphical appeal and its capacity for modeling the complex control aspects inherent in many software systems. Different dialects of the language have been employed in several software design notations supported by different commercial tools, including Statemate/Rhapsody®, Stateflow®, and UML Statecharts®. 

 The aim of this project is to systematically analyse, by means of small case studies, the abovementioned dialects of Statecharts regarding (1) their language features, (2) their use and employment in engineering practice, and (3) their semantic underpinnings. The obtained conclusions should facilitate the further development of Statecharts and provide starting points for future research, targeted towards developing a mathematical framework that permits a precise formal comparison of different Statecharts dialects.
Prerequisites:
A strong interest in state-of-the-art design languages and an excellent background in software engineering and modeling.
Reading:
When considering this project, it is recommended that you first explore the links for the various Statecharts tools given above. These give some ideas what Statecharts is all about.

V&T-33:Formally Analysing Website Designs 

Supervisor: Dr. Gerald Lüttgen 

Keywords:  Validation 

Description
A good website design concerns much more than the appealing layout of web pages. The user is expected to navigate comfortably through a site, being sure that s/he can meet her/his goals efficiently. Examples for bad designs might include web sites where (i) certain web pages can only be reached by following a very particular, an unintuitive, or an extremely long chain of links, or where (ii) different frames might be displayed together which contain unrelated information. Checking designs for such undesired behaviour is a very difficult task due to the huge size and complexity of today's websites.
This project should investigate whether ideas for formally analysing aspects of human-computer interactions in avionics systems, aimed at identifying and excluding those features of digital flight decks that might confuse the pilot about the current state of the aircraft, can be carried over to the application domain of website design. The basic idea is as follows: (1) Model a website as a finite state machine, where states represent the relevant abstract information included in each web page and where transitions correspond to state changes caused by following links. (2) Identify desired and undesired properties of website designs and formalise them as temporal logic formulas. Finally, (3) employ some appropriate model checker for automatically proving the validity or invalidity of the specified properties, i.e., for revealing inconsistencies and undesired aspects of the website design under investigation.
The student working on this project is expected to
· Specify, classify, and formalise properties for examining the quality of website designs; 

· Write a tool which, given a pointer to a web site, scans this site and constructs a corresponding abstract finite-state machine, represented in the input language of an existing model-checking tool (such as Spin); 

· Apply the tool and the approach described above for formally analysing the design of some existing websites. 

Prerequisites:
There is no special knowledge needed for this project, except a strong interest in building prototypic tools and in exploring how a well established technique can be carried over to a novel application domain.
Reading:
It might be helpful for interested students to have a look at this paper describing the formal analysis of mode confusion in the context of flightdeck design, which contains useful references and illustrates the technique of model checking.
V&T-34:A Tool for Translating Message Sequence Charts into Temporal Logic Formulas 

Supervisor: Dr. Gerald Lüttgen 

Keywords:  Visual Design Languages 

Description
Message Sequence Charts (MSCs) is a well-known formalism for specifying and visualising the communication behaviour between distributed processes or cooperating objects. It has been successfully applied in telecommunications applications, and a variant of MSCs, known as interaction diagrams, is included in UML®. Recently, in the context of embedded system design, it has been investigated how the MSC formalism can be employed or extended to specify temporal system properties, including safety properties (e.g., "can a protocol deadlock?") and liveness properties (e.g., "is a transmitted message eventually received?"). 

 The aim of this project is to (1) unify several of the ideas presented in the literature for extending MSCs into a single coherent visual specification formalism and to (2) write a tool which supports the unified graphical syntax and is able to translate a visually specified temporal property into a temporal logic formula that can be fed into existing design and verification tools (such as Spin).
Prerequisites:
An interest in the design of graphical specification languages and in the development of software tools.
Reading:
Interested students might want to have a glance at the current use of MSCs in the abovementioned verification tool Spin.
V&T-35:Model Checking Intelligent Networks 

Supervisor: Dr. Gerald Lüttgen 

Keywords:  Validation 

Description
Today's intelligent telephone network is distinguished by its huge number of features, which telephone companies offer their customers on top of the plain standard telephone service. Examples for such features are call forwarding, where calls made to some number A may be automatically forwarded to another number B, and call screening, where some recipient C might block calls received from number A. Many of these features work well in isolation but cause trouble when used together. In our example, consider what happens if (i) A calls B, (ii) B has call forwarding to C engaged, but (iii) C employs call screening and wants to block all calls from A but not those from B. It is easy to imagine that dependencies between features may become quite complicated and are difficult to detect before a new product including the features is rolled out to the customer. 

 This problem of feature interaction is of great concern to telephone companies which thus became very interested in automated verification technologies, especially in model checking, which has been developed over the past decade at universities. Model checking requires one to model the underlying protocols used for features in telephone services as finite-state machines and to represent the service specifications as formulas in a temporal logic; it then allows one to automatically check whether the state machines satisfy the formulas. Unfortunately, it turns out that, although this technique is in principle what is desired by developers of telephone services, it does not scale to today's complexity of these services, which is largely due to the very large number of states in the state machine models. 

 Recently, a novel technique to efficiently model-checking systems with huge numbers of states has been introduced. The aim of this project is to apply this new technology which is prototypically implemented in the Petri net tool SMART, to the problem of feature interaction in the context of a larger case study. This requires the project student to (1) model some example features of phone services as Petri nets and their specifications into a simple temporal logic included in SMART and to (2) systematically analyse the tool's performance in the case study.
Prerequisites:
An interest in the detailed understanding of modern telephone services and the underlying communication protocols. Some basic knowledge of Petri nets is desired, but is not strictly necessary.
Reading:
Relevant literature will be distributed to students upon request.

V&T-36:Data models and the dataflow algebra within WinCASE 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

WinCASE is a configurable CASE tool which has been produced within the department, and a previous project involved extending this to provide some support for a formal method known as dataflow algebra (DFA).  This method is onw which we are developing for specifying a system formally, and it is intended to be used in conjunction with other existing methods, such as Z. The previous project got to a point where the next step is to extedn WinCASE to handle data models as well as processing models, and possibly even to try to generate Z data models from them in a form that can be linked into the DFA specifications.  This is the aim of this project.
Click here for more details of this project.

V&T-37: Subsystems and the dataflow algebra toolset 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

Dataflow algebras (DFA) are a technique which we are developing for specifying a system formally, and which are intended to be used in conjunction with other existing methods, such as Z.  A previous project developed a basic toolset for handling DFA specifications, while another previous project extended the WinCASE tool to enable it to generate simple DFA specifications from a set of diagrams.  One of the conclusions from this work was that the DFA notation does not cope very well with situations where systems contain a number of components, each of which has its own specification, and this project is concerned firstly with analysing and designing such extensions to the notation as might be required to overcome this weaknes, and then expanding the toolset so that it will handle the extended version of the notation. 

Click here for more details of this project.

V&T-38: The dataflow algebra toolset and CaDiZ 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

Dataflow algebras (DFA) are a technique which we are developing for specifying a system formally, and which are intended to be used in conjunction with other existing methods, such as Z.  A previous project developed a basic toolset for handling DFA specifications, and provided some basic facilities for linking this with CaDiZ.  There is, however, quite a lot of scope for extending this linkage:  at the most basic level there is a need to sort out the fact that CaDiZ can use two different markup systems (Latex or troff), and at a more advanced level one would like to have a GUI to the dfa toolset which fitted reasonably well with the existing GUI for CaDiZ (since altering the latter is probably not an option). 

Click here for more details of this project.

V&T-39: A java structural testing toolkit 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

A previous project, which was concerned with constructing a tool for measuring the sizes of java programs, actually produced (amongst other things) an analyser which can reformat java code without altering its functionality, and which could also (its author claims) be extended easily to generate a program flowgraph for a java source file.  As such, it could be used as a basis for a java testing toolkit, which could analyse java files to identify all occurrences of certain structural elements, instrument them to collect data about the numbers of elements actually executed, and then process the results of instrumented runs of the program to compute coverage figures.  The aim of this project is therefore to produce at least the basis of such a toolkit. 

Click here for more details of this project.

V&T-40: A java regression testing tool 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

This project is related to the one concerned with building a structural testing toolkit, but it can be undertaken quite independently of it.  The problem that it addresses is that, when software has been modified, then it is necessary to perform regression testing, in which all the tests previously run for the earlier version are rerun, in order to establish that it still runs correctly for all the cases where it previous worked correctly.  To do this, one has to be able to do two things:  firstly set up the tests so that they can be rerun easily, and secondly compare the output from the later run with that from the earlier one.  This may not be too complicated for programs that just read from or write into text files, but for ones that use GUIs it may require analysing and instrumenting the code of the GUI package, in order to develop some suitable abstract representation of the input and output. 

Click here for more details of this project.
V&T-41: A Java version of yacc 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

Yacc is one of a pair of well-known unix utilities that are used in constructing compilers (and related pieces of software), the other being lex. Previous projects have developed a Java version of lex, and this project is concerned with developing a Java version of yacc to work with it. 

Click here for more details of this project.

V&T-42: Integrating the dataflow algebra and X-machine toolkits 

Supervisor: Eur Ing Dr. Tony Cowling 

Description 

This is a highly speculative and definitely challenging project, which probably ought to come with a large-sized health warning! 

Dataflow algebras (DFA) are a technique which we are developing for specifying a system formally, and which are intended to be used in conjunction with other existing methods, such as X-machines.  A previous project developed a basic toolset for handling DFA specifications, and we also have some tools (which have been developed by colleagues in Greece) for manipulating X-machine specifications.  We have also worked out a rough outline of how the integration of DFA and X-machine models might be done, although the health warning arises because some of the details of this still have to be worked out.  There is, however, probably enough done already that it is feasible to investigate how a link might be made between the two toolkits.  This should at least identify what extensions would be needed to the two toolkits in order to allow for such a linkage, and it ought to be possible to develop at least some of these extensions, even if not all of them. 

Click here for more details of this project.
V&T-43: Self-Resourcing Electronic Journal 

Supervisor : Dr. Anthony J H Simons 

Project Aim: 

The idea for the project is an electronic journal (EJ) that would run itself, with the costs being borne fairly by all. Looking for a win-win scenario, the owners want to run the EJ with as little effort as possible, while the community wants free access to the papers. Both want the papers to be high-quality and reviewed. Assuming that the cost of setting up the filestorage and the E-submission website are one-off costs, then the chief overhead in running the journal is getting sufficient high-quality reviews of submitted work. This project will extend a previous Master's project. 
  E-submission could work like this. You want to submit a paper; you prepare it according to the guidelines and submit it to the pending-review queue. The cost to you, as an author, of having a paper published is that you must review three other papers, according to review guidelines. So, you select three other papers (which are under their reviewer quota) from the pending-review queue, having read the abstracts in order to select the ones you can handle, mark these (so that the system knows they have another reviewer) and mark your paper as being "paid for" by the completion of 3 reviews. The reviewer may download only marked papers for review. You complete your 3 reviews and fill a proforma that is E-checked for sufficient quantitative data for each one. The submitted reviews are attached to their papers in the pending-review queue until three are obtained (there may need to be some mechanism for ensuring that papers are not delayed beyond a certain time; eg forcing the selection of papers from an urgent list - one of your three reviews must be from this). The editor(s) may perform a sanity-check on the received reviews, just in case the reviewer is abusing the system. If useless, the reviews are rejected and returned to the reviewer, with instructions to repair within a fixed time limit. If this expires, his own paper submission is withdrawn and returned. Otherwise, the reviewed paper is transferred to the pending-corrections queue. The reviews are then sent to the author of the paper. Upon receiving your reviews, you make appropriate changes to the paper and, depending on whether these were major/minor, the paper is either resubmitted to the pending-review queue or to the pending-publication queue, along with a proforma indicating how you addressed the criticisms of the reviewers (possibly generated automatically from the structure of the reviews). The editor(s) then view the paper and the proforma for a sanity-check and transfer the paper to the next E-edition of the journal. If the corrections were incompetently carried out, the paper is returned to the author with instructions to repair within a fixed time limit. If this expires, the paper is rejected. 

Background Reading: 

Search for material on: Web-based forms and CGI back-end programs; Java client/server communication models (applets, servlets, Java Server Pages, Tomcat); electronic journals; submission formats and house-styles. 

Related Courses: 

Students having completed the Software Hut will have relevant experience of using Java and HTML. 

V&T-44: C++ Searchable Container Components 

Supervisor : Dr. Anthony J H Simons 

Project Aim: 

The aim is to build and supply a set of searchable container components following the architectural style of the Simons Component Library (SCL). This C++ library already offers a number of containers, such as Vector, Table, List and HashTable, which is so far the only searchable container, an open hash table with rehashing. The proposed project will develop a number of alternative searchable containers, such as HashList, a linked hash table; AVLTree, a balanced binary tree; and RBTree, another balanced binary tree. A consistent architectural style should be followed, making full use of existing components in the SCL. There will be an opportunity to generalise an abstract class for searchable containers, in a similar spirit to the RandomAccess and LinearAccess classes that support common iterating styles for their descendants. The C++ template mechanism will be used for binding to element types. All searchable containers will offer identical interfaces, in particular, observing the use of Cursors for traversing containers. 
  The eventual aim is to provide multiple possible implementations for Set and Map classes. There will be an opportunity to develop further kinds of searchable abstraction such as a Bag, or a Relation, which depend on the provided searchable containers for their implementation. Testing should ensure that elements are inserted and deleted correctly and that measures taken of the efficiency of different algorithms. This project will suit a dedicated programmer who is willing to learn C++ to an advanced standard. It is related to project V&T-45. 

Background Reading: 

the Simons Component Library (SCL); Stroustrup: 'Object-Oriented Programming in C++, 3rd Edn.', Addison-Wesley-Longman; Austern: 'Generic Programming and the Standard Template Library, Addison-Wesley-Longman. 

Related Courses: 

COM6690 Advanced Object-Oriented Design. 

V&T-45: C++ Persistent Container Components 

Supervisor : Dr. Anthony J H Simons 

Project Aim: 

The aim is to build and supply a set of persistent container components following the architectural style of the Simons Component Library (SCL). This C++ library already offers a number of containers, such as Vector, Table, List, HashTable in which objects may be stored in dynamic memory. The proposed project will develop an equivalent set of file-based containers whose objects are eventually persistent. The containers will be designed to offer different persistence mechanisms, such as: direct read/write access to files; automatic serialisation/reconstruction; memory cacheing and flushing to disk. The containers will support different kinds of access mechanism, such as: random access, hashed access, serial access. The containers will store different representations of objects, such as: fixed-size and variable-sized, binary versus text. They will also offer different locking mechanisms for single- and multi-user access. The C++ C++ template mechanism will be used for binding to element types. All persistent containers will offer identical interfaces to their volatile (memory-based) counterparts, in particular, observing the use of Cursors for traversing containers. 
  The eventual aim is to allow programmers to build persistence transparently into their programs by exchanging a memory component for a persistent component. There will be an opportunity to develop further abstractions such as Sequence which take volatile or persistent containers as their implementation. Tests should be performed in which the behaviour of the volatile and persistent Sequences are compared for equivalence. This project will suit a dedicated programmer who is willing to learn C++ to an advanced standard. It is related to project V&T-44. 

Background Reading: 

the Simons Component Library (SCL); C++ Programming Assignment notes; Stroustrup: 'Object-Oriented Programming in C++, 3rd Edn.', Addison-Wesley-Longman; Austern: 'Generic Programming and the Standard Template Library, Addison-Wesley-Longman. 

Related Courses: 

COM6690 Advanced Object-Oriented Design. 

V&T-46: Specification and Testing using Object State Machines 

Supervisor : Dr. Anthony J H Simons 

Project Aim: 

This project aims to provide a software tool that supports the specification of an object's behaviour using a state machine, and which allows testing of an implemented object with respect to the specification. 
  An object exists in one or more abstract states, depending on the values stored in its data attributes. The notion of object state may be defined in a number of ways. One useful definition is the idea of protocol states, that is, states in which different sets of an object's methods are legal, or illegal. Another useful definition is the idea of design states, that is, states in which an object's methods react in significantly different ways. Ultimately, all of these map onto partitions of the object's concrete memory states, that is, the cartesian product of its attribute values. The design states are a superset of the protocol states, and often represent major memory-branching conditions for methods. There are different ways of defining what "correct behaviour" means. One definition is simply that all methods should be demonstrated respectively to succeed, or to fail, in those states where they are legal, or illegal. Another definition depends on the algebraic specification of the object's behaviour - sequences of invocations of methods should deliver those results that prove the semantics of the object, such as the FIFO property of a Stack, or the LIFO property of a Queue. A means must be found to encode the algebra of a data type as a minimal state machine, from which test sets may be generated that prove whether an implemented object really meets the specification. This project is related to project V&T-47. 

Background Reading: 

Working papers on X-Machines and the Motive project, on this website; literature relating to the algebraic specification languages OBJ (OBJ-3) and LOTOS 

Related Courses: 

COM6690 Advanced Object-Oriented Design COM6210 Research Topics in Software Engineering.
V&T-47: Verification of Composed Systems using Object State Machines 

Supervisor : Dr. Anthony J H Simons 

Project Aim: 

This project aims to provide a software tool that supports the prediction and verification of the behaviour of a composed system, based on the behaviour of its component parts. The tool will analyse the behaviours which follow from the components' specifications, expressed as object state machines, and will explore how a composed system behaves. The tool should be able to predict failures in the system as a result of emergent behaviour in the composition of the component specifications. 
  An object exists in one or more abstract states, depending on the values stored in its data attributes. The notion of object state may be defined in a number of ways. One useful definition is the idea of protocol states, that is, states in which different sets of an object's methods are legal, or illegal. Another useful definition is the idea of design states, that is, states in which an object's methods react in significantly different ways. Ultimately, all of these map onto partitions of the object's concrete memory states, that is, the cartesian product of its attribute values. The design states are a superset of the protocol states, and often represent major memory-branching conditions for methods. There are different ways of defining what "correct behaviour" means. One definition is simply that all methods should be demonstrated respectively to succeed, or to fail, in those states where they are legal, or illegal. Another definition depends on the algebraic specification of the object's behaviour - sequences of invocations of methods should deliver those results that prove the semantics of the object, such as the FIFO property of a Stack, or the LIFO property of a Queue. A means must be found to encode the algebra of a data type as a minimal state machine. A compositional state machine model will then be developed in which transitions on the "integration machine" of the whole system are expressed in terms of communications occurring with the component machines. An algorithm will explore the possible paths through the system machine and predict failures based on unexpected interactions of the component machines. This project is related to project V&T-46. 

Background Reading: 

Working papers on X-Machines and the Motive project, on this website; literature relating to the algebraic specification languages OBJ (OBJ-3) and LOTOS 

Related Courses: 

COM6690 Advanced Object-Oriented Design COM6210 Research Topics in Software Engineering.
