Project suggestions
Design projects

A police vehicle command and control system

It is a requirement of a police service that it respond as quickly as possible to reported incidents and the objective of a command and control system is to ensure that incidents are logged and routed to the most appropriate police vehicle. Factors which must be taken into account in deciding which vehicle to send to which incident include:

The type of incident. Some incidents are more serious than others and require a more urgent response. It is recommended that classes of response be identified and incidents allocated to these classes.

The position of available vehicles. In general, the best strategy is to send the closest vehicle to respond to an incident. Take into account that the position of vehicles may not be known exactly and it may be necessary to send a message to vehicles to determine their current position.

The type of vehicles available. Some incidents require a number of vehicles, others such as traffic accidents, may require specialized vehicles and so on.

The location of the incident. In some areas, it may be unwise simply to respond to an incident by sending a single vehicle. In other areas, a single vehicle or policeman may be all that is needed to respond to the same type of incident.

The need to alert other emergency services such as fire and ambulance services. The system should automatically alert these services if necessary.

The system should allow details of the reporter of incidents to be logged.

A system such as this one is open to almost indefinite expansion. For example, police vehicles may include fax terminals so that written information may be faxed when a vehicle is routed to an incident. A user interface for a system control room might be prototyped and so on.

A fire and security alarm monitoring system

A large building may require an automated alarm system which monitors and controls all fire and security alarms in the building. Normally, the building is divided into zones and a number of alarms are associated with each zone. Alarms alert a central manned control area who may pass these on to the emergency services or may respond personally.

Factors which have to be taken into account in building such a system are:

If the control area is unmanned and an alarm is activated this alarm should not be ignored if it is potentially serious. Emergency services should be automatically called.

Some but not all parts of the building may be equipped with sprinkler systems or systems to shut down electrical equipment. These should be activated if a fire alarm is confirmed. They should not be activated if there are people in the same room.

The building may be equipped with direction indicators which illuminate the route to the nearest exit. These should be activated when a fire alarm is confirmed. At the same time, an audible signal should sound alerting occupiers to leave the building.

A security alarm may cause some internal doors to be locked automatically. It should be possible to isolate complete zones by automatic door locking.

False alarms are common and it might be normal practice to have an alarm confirmed before alerting emergency services. There are different ways of confirming an alarm. In the case of a fire alarm, it may be confirmed by multiple sensors detecting a problem.

An integrated university department information system

University computer science and engineering departments often have budgets which are comparable with small companies and an integrated system to support all aspects of departmental administration is required. This should support student records, laboratory administration, the ordering of goods and services, input and output payments, payments made for teaching assistants, research contract reporting, etc. It should be linked to a wider University system responsible for staff salaries etc. 
Factors which should be taken into account include:

Departmental chairmen who use such a system are usually very busy. Even if they are computer literate, they require a system with a straightforward user interface. 
Users of the system range from secretaries through technicians to teaching and administrative staff. The range of users to be supported is very wide.

In some countries, the trend is for Universities is to devolve administration from a central organization to the individual departments. The system must be able to be expanded to handle future, unforeseen tasks.

Sub-systems should be automatically linked so that, for example, the costs of a particular class or laboratory can be computed by considering payments made and received.

A management conferencing system

Simple conferencing or bulletin board systems are now widely used but these usually have a character based used interface (because they can be accessed via dial-up lines), a command language which is cryptic and text-only presentation. This project involves the building of a management conferencing system to be used by managers via their personal workstations. Multiple conferences should be supported.

This system is different from more general conferencing systems in a number of ways:

The workstations all have bit-mapped graphic screens and are connected by a fast local area network. There is no need to support slow dial-up lines.

The managers using the system require a very easy-to-use user interface. A text-based, command language interface is not acceptable.

Mixed text and graphics should be supported.

It should incorporate an electronic mail facility.

The user community is a closed one. It is possible to incorporate knowledge of particular roles and individuals in the system. This may lead to some individuals only being concerned with particular conferences.

A library automation system

A library requires a completely integrated automated system which handles book ordering, cataloguing, book issue and recall. It is intended that the catalog be accessible by library users and that users should be able to access this remotely via dial-up lines. Users should also be able to request books which are currently on loan by marking that book in the library catalogue.

Factors which should be taken into account are:

Users of the library may have no specific computer experience. However, the requirements for remote catalog browsing means that a text-based interface is required.

Book ordering depends on a buying budget. If this is exhausted, no books may be ordered. There may be multiple book purchase budgets to be administered.

The system should be able to generate reports about books on order, loan frequency etc. for library staff.

Books are marked with a bar code when purchased and this is read to issue the book. Library users also have identification cards incorporating a bar code.
A museum information system

A museum requires an automated information system for use by visitors which helps them locate items in the museum and to find out more about items which are on display. The system is intended for use in a computer museum which contains many old computers, modern machines running simulations, books and audio recordings of pioneers of computer development. Factors which must be taken into account in the design are:

The system must be a 'walk up and use' system for visitors who have no training whatsoever in computer system use.

You will need to be able to manage floor plan of the museum and the location of items on that floor plan. Information about specific items should be accessible by indicating their location. 

The system will have to manage multi-media information - sound, images and video.

It must be possible for museum staff to change the information in the system and to add information about new exhibits.

When you give people information about where to find an item, they respond best to simple instructions made with reference to prominent landmarks rather than maps which they often find difficult to read.

A newspaper delivery system

This system is intended to manage the delivery of newspapers and magazines in some small town or area of a larger town. It is intended for use by newsagents who are only casual users of computer systems and should run on a PC or similar hardware. Factors which should be taken into account in specifying and designing this system are:

For each delivery person, the system must print, each day, the publications to be delivered to each address.

The system should also print, for the newsagent, a summary of who received what publications each day.

Once a month, bills are delivered to customers along with their newspapers. These bills should be computed automatically by the system.

Customers come and go and may be away temporarily on holiday or on business.

Not all customers necessarily have a delivery every day.

The system should be able to manage some simple geographic information so that it prints information for the delivery person in the order in which publications are delivered. This is a relatively small system by comparison with some of the other systems and it ought to be possible to complete an implementation of the system in a two-semester project.

An automated road tolling system

In many countries such as the USA and France, it is common to have to pay tolls on major interstate roads or auto routes. The toll applied reflects the distance traveled. However, toll stations require vehicles to stop and when the traffic is heavy, this can cause significant congestion. The aim of this project is to automate the collection of tolls from cars using communicating road side and on-board computers so that there is no need for cars to stop when passing a toll station. Factors which should be taken into account when designing the system are:

Cars may be equipped with an on-board system that communicates a car identifier to roadside tolling equipment.

Smart-card technology is now available that allows drivers to buy a card and to 'charge' it with credit from an ATM.

You need to have a mechanism to charge vehicles that are not equipped with an on-board system.

Toll stations should be situated at inter-sections and should not normally be manned. They must carry out self-monitoring and report faults to a control centre.

Number plate cameras can photograph and automatically recognize car license plates.

The system may have to integrate with other computer systems, particularly those that maintain car licensing information. There is scope in this project for various simulation exercises to support the system. For example, students may be asked to write a simulator that mimics the behavior of groups of vehicles emitting signals from their on-board equipment.

Software components
A set of components to support graphical editing

Graphical editing systems involving the manipulation of simple graphical objects such as circles, rectangles, etc. are part of many tools and a basic component set may be used to simplify the construction of these editors. The aim of this project is to build a set of objects or abstract data types which may be used as a basis for constructing graphical editors. You should include components to represent rectangles, ellipses, polygons with the ability to connect these using lines of different thicknesses. It should be possible to color entities, move them around, re-size them, group and ungroup them, etc.

An integrated help and message system

This system should be designed as a set of abstract data types so that it may be incorporated as a component in other systems. Your design should take into account that the system may have to present help and messages at different levels of detail and in different languages. 

A screen and forms generator.

The objective of this project is to build a system which allows the user to create form and screen designs interactively by specifying fields on the form, their contents and their constraints. The system may be interfaced with some database management system. Pay attention to the fact that the text displayed in fields may exceed the field size so scrolling of each individual field should be supported.

Software tools

Program analysis tools

The objective of this project is to build static and/or dynamic program analysis tools. These may provide static analysis facilities as discussed in Chapter 24 or dynamic analysis showing how often each statement in the program has been executed. You can add further analysis facilities such as a facility which shows where names defined in the program are used and a facility which analyses the dynamic storage allocation in the program (all store which is allocated should be de-allocated). An abstract syntax tree is necessary for this project.

Program visualization tools

The objective of this system is to generate visual representations of a program in some programming language. There are various representations that could be developed such as a graphical representation of the call structure of the program, a representation of the composition structure, a representation of the scope hierarchy, etc. For object-oriented languages, you could generate service-usage charts or aggregation charts. This type of system has tremendous scope from simple, single-window systems to complex multi-window systems with a range of display options. An abstract syntax tree is necessary for this project.

A compiler testing system

The objective of this project is to build a compiler input generator which may be used to test compilation systems. You use the defined language grammar to generate strings representing correct and incorrect programs and integrate this with a system which submits input to a compiler and processes the compiler output to check that syntactically-correct strings have been parsed without error messages and that error messages have been generated for incorrect programs. 
Design workbenches

There is a range of possible projects where design workbenches of various types are built. These can include design editors for different representations, report generators, code generators, etc. Such a project can involve substantial groups (up to 10 or 12 students) where sub-groups are responsible for developing the infrastructure components and others the workbench tools.

CBSE support system

The aim of this project is to build a software components catalogue which users may browse to discover reusable software components. It may be accessed using keywords associated with each component. It must be possible to enter and classify components. The interface to the system may either be a query language interface, or a forms-based interface. An extension to the project is to implement a web-based graphical browsing capability for the components catalogue and to allow components to be downloaded from remote sites.

System change control and reporting system

This system is intended to support a change reporting and control system. It should allow changes to be logged, submitted for approval and subsequently tracked. It might be integrated with an electronic mail system so that the change reports can be passed automatically to the change control board.

A requirements traceability system

This system should be designed to analyze requirements written in natural language to discover relationships between them. The basic idea is that related requirements should refer to the same system and domain entities and relationships so the system scans the natural language requirements looking for requirements which use the same technical terms. You need to be able to train the system to operate in a particular domain and to define exclusions - words which are so common that they should always be ignored.

A design rationale system

Design rationale is concerned with providing reasons why particular design decisions are made. A design rationale system allows proposals to be made and arguments for and against these proposals to be maintained. You might also include the notion of risk in such a system where as well as simply putting forward a design proposal, the proposer should also be able to describe risks and associate some numeric value with these risks. The rationale system should be able to assist with decision making based on these risk factors as well as technical arguments.

University support systems

A student record system

The aim of this project is to maintain a student record system maintaining student records within a single University or College department. The system should allow personal details to be recorded as well as classes taken, grades, etc. It should provide summary facilities allowing information about groups of students to be retrieved. Assume the system is intended for use by departmental administrative staff with no computing background.

A laboratory management system

This system is intended to support the administration of an undergraduate laboratory where different equipment is available to students for different experiments at different times. The system should assist with experiment scheduling and keep records of equipment purchases, reliability and maintenance. It is again, basically, a database project so could be implemented using a database programming language. 

A coursework submission system

This system should manage the electronic submission of assignments from students to instructors. It should keep track of which students have submitted assignments and should allow instructors to manage the grading of assignments. It should provide summaries of student grades and facilities for electronically returning information to students. You might consider some kind of annotation system where instructors could comment on electronic versions of students' work. If you cover security in your courses, you could include encryption facilities in the system.

An admissions system

This system should help administrative staff in the department manage the process of admitting new undergraduate and graduate students. It should keep track of applications received, the progress of applications and information which has been sent to each applicant. It should include automatic reminders to staff when particular actions have to be taken and when deadlines are reached. Standard letters to applicants should be generated automatically by the system.

Information management systems

Group diary and appointments system

This project is concerned with providing a shared diary where appointments for a group are recorded.  When a meeting involving more than one group member is required, their diaries are consulted and a mutually suitable time discovered. Appointments may be moved to make a suitable time. Note that some appointments are not movable.

Ideas processor

This project is concerned with providing a means of organizing ideas. It should support the input of headings, the moving of headings, the association of text with headings, etc. Do not assume that a simple hierarchical structure is appropriate. It should be possible to form a network of ideas. Make use of graphical capabilities if these are available.

Personal data management system

The aim of this project is to build a small database management system used to record personal information such as details of records and books, information about recipes and so on. Their may be a diversity of different kinds of information recorded and the system should be usable by those without a computing background. One possible approach would be to build a Macintosh-like HyperCard system.

Photograph library system

This system should record and retrieve information about photographs in a library. It should support keyword classification and retrieval requests for different types of photograph. Again, the system should be designed for use by people who are not familiar with computing concepts. This should be developed on a personal computer system and you could use some public-domain Photo-CD systems to test the system. Depending on the implementation platform, you may wish to include various image manipulation facilities in the system.

Web systems

Web site checking and repair

Many web sites have broken links and the associated filestore contains unused and unwanted files. The aim of this project is to develop a system that checks a web site for errors of this type and which provides a simple control interface for users to repair these errors. The system should 'learn' as the user repairs an error so that if a link is replaced by another link on one occasion, the system should automatically propose this change if a further error involving the same files is detected.

Web site cross-referencing

The aim of this project is to develop a cross-referencing system that can traverse a web site and produce a table showing the links that are used on each web page and to show every web page on a site that references a particular web page. Limited external cross-referencing is also possible where you may follow an outgoing link and, if this has a back link, you can then cross-reference that site.

