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   S C I E N C E  A W A R D  S C H E M E S  
 
 
   Undergraduate Research Bursaries 2004 
 
   Please refer to the accompanying guidelines before completing this form or making an enquiry 
   This form and guidelines can be downloaded from: www.nuffieldfoundation.org/grants/sciurb/howtoapply.asp 

This 6-page application should be completed in typescript and returned with one copy plus the original, single-sided and 
unstapled, by TUESDAY 17 FEBRUARY 2004 to: The Nuffield Foundation (JC), 28 Bedford Square, London WC1B 3JS 

Please include all relevant information on the form itself – additional papers/incomplete applications are not accepted. 
Please do not fax or e-mail applications  •   All applications will be acknowledged within four weeks of the closing date 

- we are unable to respond to enquires about submitted applications before then. 
 
 
 Title, First Name & Surname of Supervisor: Dr Gerald Luettgen F / M M 
 
 
 

Position of Supervisor: Senior Lecturer 
 
 Full Address with Post Code of Department and Institution (for correspondence about the application): 

Tel no: (01904) 434774 

E-mail: gerald.luettgen@cs.york.ac.uk 

Department of Computer Science 
The University of York 
Heslington 
York, YO10 5DD 

Fax no: (01904) 432767 

 
 Name of Student: David White 
   Age on 1.1.2004: 20 F / M M 
 
 Title of Research (not more than 20 words):  
 Integrating databases into the synchronous paradigm for reactive-systems programming 

 
 
 Brief summary of the research project for lay readers: 
 This project shall develop a way for accessing databases within synchronous languages, which are popular for 

programming embedded control systems in tools such as SCADE. The devised technology shall be prototyped 
in SCADE and used to program a model warehouse shelving system built with Lego Mindstorms' robotics kit. 
  

 Starting date of project (from 1/6/04):  19/07/2004 Finishing date of project: 26/09/2004 
 
 Financial Details – Support for student 

£145 p/w outside London  •  £155 p/w inside London 
minimum 6 weeks – maximum 10 weeks 

Number of 
weeks – 
Please state 

 
10 

£145 or £155 per 
week – Please 
state 

 
145 

 
 Research Expenses up to £200 – Please itemise specific and essential research expenses: 

Item  Amount (£) 
             
             
             
             
             

 

 Total Research Expenses: £ 0 
 

 Total Student Support: £ 1450 
 

 Total requested (not exceeding £1650 outside & £1750 inside London (whole £s only) £ 1450 
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 Statement of the research to be carried out.  This should include a description of the background to the project (in 

brief), details of the investigation to be carried out and the methods to be used.  The role of the student should be 
described with an approximate timetable and you should say what objectives you hope will be achieved in the period of the 
grant.  You should make it clear what arrangements will be made to supervise the student, what other sources of funds are 
available to support the research expenses for this project and if any external facilities are required.  It would be helpful to 
the referees if a few recent literature references of the applicant could be given (but please do not send reprints). 

The statement should be limited to pages 2 and 3 of the form 

Background and motivation:     The objective of the proposed research project is to provide a way for 
accessing relational databases within synchronous languages used for designing and programming reactive 
systems, such as embedded control systems in airplanes and cars. A reactive system is one that continuously 
interacts with its environment via sensors and actuators.  Traditionally, these systems are hand coded using 
programming languages such as C and ADA, and much effort is spent on testing to ensure that a given 
solution is correct. Today, the avionics and automotive industries start using novel design and programming 
environments, which provide automated techniques for validating abstract designs and generating C/ADA 
code, and which enable companies to improve product quality and safety while spending less resources. 
 
One such reactive-systems design tool is SCADE, which adheres to the synchronous paradigm for 
programming reactive systems. The synchronous paradigm allows a designer to replace the complex notion of 
physical, quantitative time by a more abstract, qualitative notion that simply concerns the causal ordering of 
events. This separates high-level design issues from low-level implementation issues and is the key for 
providing efficient tool support. The SCADE tool is heavily used in the aviation industry, and this is where the 
inspiration for the proposed research project originated.  Aviation systems often use databases within their 
complex control systems: one application concerns displaying maps and charts of the terrain currently being 
over flown by an aircraft to its pilot. Currently, SCADE and other tools do not permit accessing databases, 
which significantly restricts the application domain of the tool. An ideal scenario would be to have a SCADE-
generated reactive controller directly interacting with a database, e.g., via embedded query statements. To the 
best of my knowledge, no research in this area has so far been published or conducted. 
 
Research plan:     The project will investigate possible ways of accessing databases within synchronous 
design languages, prototype one devised solution to this problem around SCADE, and conduct a case study 
by using SCADE to program a model warehouse shelving system built with Lego Mindstorms’ robotics kit.  
 
Accessing databases within synchronous design languages should not pose an enormous challenge; from the 
definition given earlier, one would normally think of reactive systems interacting with their environment in a 
physical way using sensors and actuators.  However, if databases are considered as part of the environment, 
then they can be interacted with in the same conceptual way: database queries can be formulated in SQL and 
passed on as parameters of distinguished output signals, while query results are returned as parameters to 
distinguished input signals.  Moreover, both the SCADE language, via the integrated Statecharts-like design 
formalism, and databases rely on the same state based model of interaction.  
 
Once a formalism for accessing databases within synchronous languages has been defined, it will be explored 
further by means of a case study, which will be based on a model warehouse shelving system.  This will 
involve constructing and programming a robot that moves around a warehouse picking up and dropping off 
items.  The location of the parts and floor plan of the warehouse, as well as the dynamic list of items that shall 
be retrieved from the warehouse’s shelves, will be held in a database, thus providing mapping data for the 
reactive system. As databases employed within a reactive design normally run on a separate system from the 
reactive kernel, the warehouse database will be based on a separate host computer and communicate with 
the reactive robot via an infrared link.   
 
The implementation method for the case study will be using the Lego Mindstorms' robotics kit. This provides a 
small programmable brick, which houses a microcomputer complete with sensors and actuators, and an 
infrared communication port for transferring programs and data between different bricks or between a brick 
and a host computer. Reactive programs are automatically coded by SCADE in C, and may then be cross-
compiled and run on the brick. The underlying cross-compiler has already been built in the context of the 
named student's third-year project, but will need to be extended, as will small parts of SCADE itself, to 
accommodate database queries and infrared connections.     

please tab to next page to continue typing >> 
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The results of the research shall be summarized in form of a technical report, which shall build the basis for a 
paper submission to a workshop or conference on reactive-systems programming. 
 
Research experience:     Both the named student and the Department are well prepared to undertake the 
proposed research. The student has been investigating the area of reactive systems for his third-year project.  
During this time he has explored the integration of Lustre, the underlying language of SCADE, and SCADE 
itself with Lego Mindstorms.  In particular, he has successfully developed a mechanism for cross-compiling 
SCADE-generated C code to Lego Mindstorms, and has conducted experiments for allowing several Lego 
Mindstorms' bricks to communicate via infrared ports. 
 
The Computer Science Department at York has attracted the highest possible rating (5*) in the last two 
national Research Assessment Exercises. It has several internationally renowned research groups with 
expertise in the design and programming of reactive systems, including the High-Integrity Systems 
Engineering research group, the Programming Languages and Systems research group and the Real-Time 
Systems research group.  The Department's excellent relations with industry have led to its designation as a 
University Technology Centre by Rolls-Royce and as a Centre of Excellence by British Aerospace, as well as 
to the establishment of a Dependable Computing Systems Centre. Several scientists from these research 
groups and centres are prepared to spare some time for advising the student on the proposed project, in 
addition to the supervisor who will be available for at least four hours per week for advising the student.  The 
Department is also in possession of all necessary equipment for conducting the proposed research, including 
licenses for the SCADE tool, several Lego Mindstorms kits and laboratory space for the student. 
 
Project time table: 
• Weeks 1-2: Surveying the field 
• Weeks 3-5: Designing formalism to allow reactive systems to integrate with databases 
• Weeks 6-8: Designing, implementing and testing the warehouse case study 
• Weeks 9-10: Writing up results in form of a technical report 
 
Selected recent publications by the supervisor: 
• G. Luettgen and M. Mendler. The Intuitionism Behind Statecharts Steps. ACM Transactions on 
         Computational Logic, 3(1):1-41, 2002.  
• B. Norton, G. Luettgen and M. Mendler. A Compositional Semantic Model for Synchronous Component- 
         Based Design. In Proc. of the Intl. Conf. on Concurrency Theory, vol. 2761 of LNCS, pp. 461-476, 
         Springer-Verlag, 2003. 
• G. Luettgen and W. Vogler. Bisimulation on Speed: Worst-case Efficiency. Information and Computation. 
         Accepted for publication. 

 
 Key words (up to 6): 
 Reactive systems, SCADE, synchronous languages, databases, Lego Mindstorms 
 
 Subject Area – Please indicate with a YES/NO 
 Biology NO Chemistry NO Earth & Environment NO Computer Science YES 
 
 Biomedical Science NO Physics NO Mathematics NO Engineering & Materials NO 
 
 Have you previously held a Nuffield Undergraduate Bursary? YES / NO NO 
 If yes, please give the year, career track of the bursar and any use of the bursary results e.g. in publications, grant 

applications or further research 
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TUTOR’S STATEMENT – Brief details of the student for whom support is requested 

 Name of Student: David White 
   Age on 1.1.2004: 20 F / M M 
 
 Institution: University Of York Degree Course: MEng - Computer Systems 

and Software Engineering 
 
 Year of Course e.g. 2nd year of a 3-year course = 2/3 3/4 Year of Graduation: 2005 
 
 Supporting statement from the student’s academic tutor (who should not be the research supervisor applying).  This 

should include a comment on the student’s academic performance to date and their likely final degree result (or rank order 
in the course group or current overall mark but please indicate how these relate to degree classifications).  Please type 
and sign your name below the statement. 

 I write this reference for David White as a lecturer who has taught him twice; most recently in the Autumn of 
2003 for the third year module, Formal Specification of Systems.  (Mr White's current supervisor is ineligible to 
write a reference as he is also the research supervisor, and David's previous tutor has returned overseas.) 
 
Mr White asked interesting questions during the practical sessions for the Formal Specification module.  His 
understanding earned him an examination mark of 90% for the module.  Overall, his marks for last term are 
83%, placing him 4th in his cohort of 33 students.  Combined with his marks for the first two years of his four 
year programme, he is still well on track for a first class degree, and perhaps even a distinction. 
 
Mr White is also clearly excited by his project, and, indeed this whole area of work.  Dr Luettgen reports that 
Mr White has essentially finished the work necessary for the project; this is speedy work which shows 
application and understanding.  The project for which he is asking for a bursary is in a similar area, without 
being a direct extension of his 3rd year project.  I see no reason why he should not enjoy similar, or greater, 
success. 
 
Given his ability to think critically and his engagement with the subject of Computer Science, David White is a 
strong candidate for pursuing a successful future research career.  I commend him to you for an 
undergraduate research bursary, which will give him a taste of the Department's 6* research environment and, 
we hope, encourage him to pursue an academic career after his graduation in 2005. 

 
 Tutor’s Name: Jeremy Jacob Position: Lecturer 
 

 Tutor’s Signature:  Date: 11/02/2004 
 
RESEARCH SUPERVISOR 

 Are you applying for other funds for this student or project? YES/NO: NO 
 
 If yes, please give details and when the 

result is expected: 
      

 
 I accept the Conditions of Award, Reporting Requirements and the Foundation’s Data Protection Policy 
 

Research Supervisor’s Signature:  Date: 11/02/2004 
 
 For information only, from what source did you learn about these awards? Your website 
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 For research involving human participants (See Conditions of Award 3a) 
 Are ethical issues raised by this research? YES / NO NO 
 Have they been discussed in this application? YES / NO NO 
 Has this application received independent ethical scrutiny? YES / NO NO 
 
 For research involving human material, patients or personal information (See Conditions of Award 3b) 
 Nature of the human material / information       
 Has the research received appropriate Research Ethics Committee approval? YES / NO     
 Name of the Committee:       
 Date of Approval:       
 
 Does the proposed research involve the use of protected animals in regulated procedures 

under the Animals (Scientific Procedures) Act 1986?  (See Conditions of Award 3c) YES / NO NO 

 If so – what species and how many animals?       

 Are any of the procedures of substantial severity? YES / NO     
 Project licence number covering the work proposed:       
 Project licence expiry date:       
 
 TO THE HEAD OF DEPARTMENT 
 The Trustees will not normally award more than two bursaries to a single department or subject area (for large multi-

disciplinary departments). 
 
Heads of Department are asked to ensure: 
a) the project and the roles of the student and supervisor are clearly described and can be supported by the 

facilities of the host department; 
b) that only one application is submitted per supervisor; 
c) that if more than two applications are submitted by a multi-disciplinary department they are from different 

subject areas. 
 
This application is made with my support. 
 
The investigation complies with the institution’s safety and ethical regulations.  If ethical issues are raised by the proposal 
they will receive independent ethical scrutiny before the work is carried out and the institution will accept responsibility for 
the ethical conduct of the research. 
 
The Institution will administer the bursary, if awarded by the Foundation, and will ensure that the requirements of all 
relevant regulatory authorities will be met before the work commences. 
 
The Institution accepts the Conditions of Award, Reporting Requirements and the Foundation’s Data Protection Policy. 

 
 Please type name of Head of Department: Prof Michael Harrison 
 

Head of Department’s  Signature:  Date: 11/02/2004 
 
 If the application is successful, a cheque will be made payable to the Institution and sent direct to the Research Supervisor 

who should ensure it goes to the appropriate Finance Office. 

 
Please give the Institution’s full payee name 
(as will appear on the cheque): 

The University of York 
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STUDENT’S CURRICULUM VITAE – PLEASE INCLUDE 

 a)  Name, age, gender, contact address 
b)  Institution, Degree course, year of graduation 
c)  GCSE, GNVQ, ‘A’ Level or Standard and Higher level results 
d)  University exam results to date 
e)  Career aspirations 
f)  Why you would like to be considered for a Research Bursary. 

 The CV should be limited to this page only and the student must sign the bottom of this page. 

  
A Name: David H White, Age: 20, Gender: Male 
 Contact Address: 17 Moorland Road, Fulford, York, YO10 4HF 
 
 
B MEng Computer Science and Software Engineering (2001-2005), University of York 
 
 
C Certificate of Sixth Year Studies   
 Mathematics I – A, Mathematics V (Mechanics) – A, Physics – A 
 
 Higher      
 Mathematics – A, Physics – A, Technological Studies - A, Information Systems – B, History – B, 
 Music - B 
 
 Standard Grade     
 Mathematics – 1, English – 1, Physics – 1, Chemistry – 1, Technological Studies  - 1, History – 1, 
 Music – 1, French – 2 
 
 
D 3rd Year – Average (to date, i.e., for autumn term) 83% 
 
 2nd Year – Average     69% 
 
 1st Year – Average     68% 
 
 
E I am yet undecided on what career I would like to pursue; therefore, I would like to experience as 
 many different fields as I can during my time at university.  I have already had experience in industry, 
 but I would like an opportunity to experience what research is like first hand.  I feel I have already had 
 a sample during my third-year project; however, a dedicated period during the summer would help me 
 better understand what is involved. 
 
 
F I would like to be considered for a Research Bursary since I believe I am well suited to undertake it.  
 During my third-year project I have explored synchronous reactive systems by means of integrating 
 Lego Mindstorms and SCADE.   I would like the opportunity to continue exploring this field, especially 
 in a research-focused area that has not been approached before. 
 

 I accept the Conditions of Award, Reporting Requirements and the Foundation’s Data Protection Policy. 
 

Student’s Signature:  Date: 11/02/2004 
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