PROPOSAL TO INTRODUCE A NEW COURSE 


1.	COURSE DETAILS

1.1	Course ID 

 COMP4601	     

1.2	Course name - Long

Configurable Logic and Systems Design

1.3	Course name - Abbreviated

Configurable Systems Design

1.4	Course Authority	ext/email

Dr Oliver Diessel		x55922/odiessel@cse.unsw.edu.au

1.5	Organisational Unit responsible for course

School:	School of Computer Science and Engineering	Faculty: Engineering

Academic Group Code (Faculty): ENG

Academic Organisation Code (Owner): COMPSC

1.6	Justification of Proposal

Hardware design and systems prototyping using field-programmable gate arrays is increasingly important and supports a booming embedded systems industry. In order to develop essential skills and to be industrially relevant, Computer Engineering students need to gain experience designing and implementing systems and components using current methods. This core Stage 4 UG course builds on digital design experience gained in Digital Circuits and Systems (COMP3222/9222) and Embedded Systems Team Project 1 (COMP3601), complements experiences gained in Computer Architecture (COMP3211/9211) and founds advanced studies in Embedded and Reconfigurable Systems. The course emphasises laboratory experience in programming and interfacing with an FPGA-based prototyping kit. Project work includes acceleration of soft-core processors, design of custom accelerator blocks and configurable logic-based applications from high-performance areas such as telecommunications, signal processing, cryptography and biological sequencing. Lectures will cover techniques necessary to design and implement configurable systems and expose the CAD challenges posed by the area. The important topics of design validation, performance analysis, and power consumption will be discussed. Reconfigurable systems and their design will be introduced.

Assuming the prerequisites have been met, the course may be taken out of sequence in Stage 3, and is available to non-CE students as an elective.

1.7	Consultation Process

The need for such a course has been obvious for several years. With recent restructuring of the Computer Engineering program and the Dean’s initiative to include design courses in each stage of every Engineering program, the scope for this essential design course at Stage 4 has been created. Discussions with successive Stage 3 and 4 students of Computer Architecture and Advanced Computer Architecture have identified the latent desire within the student body for such a course. Also, without such an offering at the Stage 3 or 4 level, the barriers for students undertaking hardware design projects involving prototyping in Stage 4 are enormous.
Further discussions and vetting of the proposal and syllabus are envisaged with CE student representatives and staff from the Computer Engineering Teaching Clusters as well as with relevant staff from the School of Electrical Engineering and Telecommunications e.g. Dr Saied Nooshabadi and A/Prof Chee Kwok.

1.8	Units of credit (UOC) Session/s offered	Hours Per Week
	6 UOC		Available in alternate	5 hours per week
			sessions to COMP3211/9211,
			typically S1.

1.9	Pre-requisites: COMP3222 and COMP3601
Co-requisites:
Exclusions: 

Proposed Entry in the Faculty Handbook 
UoC:6
Session/s offered:Alternating with COMP3211/9211, typically S1
Hours Per Week:5
Prerequisites:COMP3222 and COMP3601

Description:
Hardware design and systems prototyping using field-programmable gate arrays. Emphasises laboratory experience in programming and interfacing with FPGAs. Acceleration of soft-core processors, design of custom accelerator blocks and configurable logic-based applications from areas such as telecommunications, signal processing, cryptography and biological sequencing. Techniques for designing and implementing configurable systems. CAD challenges posed by the area. Design validation, performance analysis and power consumption. Reconfigurable systems.

1.11	Is this course replacing an existing course?

YES


NO
X

1.12	Undergraduate / Postgraduate  / Other   (delete what is not applicable)

1.13	Core / Elective (delete one)

1.14	Program stage

Stage 3 or 4 (preferred); first offered 2007s2 or 2008s1

1.15	Program/s in which course is be available

3647, 3645, 3648, 3978 and associated combined degrees, i.e. (combined) programs in Bioinformatics, Computer Engineering, Software Engineering, and Computer Science

1.16	Proposed teaching methods and assessment practices

Approximately 1/3 of contact hours will be allocated to lectures and 2/3 allocated to lab work. 
Assessment will be based upon lab and project work. 

1.17	Assessment grades to be used

HD, DN, CR, PS, FL

1.18	Mode of delivery Internal

 1.19	Technology Requirements for students

Resources available within the school.

1.20	Textbooks

No set text. A selection of recent, well-written and accessible conference and journal publications will be prepared. These will be supplemented with readings from the following references. Ideally, these should be ordered and held by the library.

Reconfigurable Computing: Accelerating Computation with Field-Programmable Gate Arrays, Maya Gokhale and Paul S. Graham, 2005, Springer, ISBN: 0387261052 

Architecture and CAD for Deep-Submicron FPGAs, Vaughn Betz, Jonathan Rose and Alexander Marquardt, 1999, Springer, ISBN: 0792384601 

Field-Programmable Gate Arrays : Reconfigurable Logic for Rapid Prototyping and Implementation of Digital Systems, John V. Oldfield and Richard C. Dorf, 1995, John Wiley, ISBN: 0471556653

Digital System Design Using Field Programmable Gate Arrays, Pak K. Chan and Samiha Mourad, 1994, Prentice-Hall, ISBN: 0133190218

Field-Programmable Gate Arrays, Stephen D. Brown, Robert J. Francis, Jonathan Rose and Zvonko G. Vranesic, 1992, Springer, ISBN: 0792392485 


1.21	Industrial experience component

N.A.

2.	RESOURCE STATEMENT

2.1	Enrolments
Estimated or proposed enrolments for the next three years.

2007: 15 – 25
2008: 20 – 25
2009: 30

2.2	Resource Requirements

Staffing Requirements:

Hours per week
3	 Full-time Academic Staff 
3	 Part-time Teaching Staff per                   20 students
0	 General Staff

Field Costs:

Studio/Laboratory Requirements:
A laboratory of 20 – 30 current Windows OS computers; current FPGA design and verification software; Visual C; internet access
20 – 30 FPGA prototyping boards
Debug tools such as multimeter and CRO
Materials Requirements:

Equipment Costs:
For prototyping boards and debug tools, approximately $10,000 is needed.
Computing Requirements:
See studio/laboratory requirements
Library Requirements:

Capital Funds Requirements:


2.3	Servicing Implications:

N.A.

2.4	Teaching Arrangements:

	Will other units contribute on a regular basis to the teaching of this course?


YES

NO
X

2.5	Alternative Delivery Arrangements:

None – internal only.

2.6	Details of Tuition Fees:
Proposed fee: standard for an Engineering course of this type.

3.	AUTHORISATION

3.1	University Librarian’s Endorsement

I have examined the Library needs related to the above proposal and certify that existing Library holdings, staffing, services and accommodation are adequate / inadequate (delete one) to cover the demands that are inherent in it.

Appropriate arrangements for the use of digitised material to support this course have been made by the Course Authority with the University Librarian.

Further Comments:





University Librarian
    /    /2006


3.2	Head of School’s Approval

I have examined the resource implications of the above proposal in regard to staff, space, materials, equipment, capital funds, and computing, and certify that the School can cover the demands that are inherent in it.

Further Comments:





Head of School
    /    /2006

3.3	Dean’s Approval

I have examined the resource implications of the above proposal in regard to staff, space, materials, equipment, capital funds, and computing, and certify that:

3.3.1	(i)	the proposal involves no additional resources. (A statement from the Head of School explaining how this can be achieved must be provided);  or

(ii)	the proposal involves additional resources and it is proposed to redeploy existing resources within the faculty. (A statement from the Head of School explaining how this will be achieved must be provided); or

(iii)	the proposal involves additional resources to be obtained as set out below; or

(iv)	the additional resources essential to bring the proposal into effect cannot be found within resources available to the faculty. 

3.3.2	Fees (delete if not applicable):

·	a fee will not be charged for this program (other than HECS)

·	a fee will be charged for this program for local fee-paying students

·	a fee will be charged for international students


If a fee is to be charged the Dean certifies as follows: 

I have ensured that the Vice-Chancellor has been advised of the proposed fee arrangements, and note that approval of fee arrangements is needed before the new program can be implemented.


3.3.3	the proposal conforms to the University's commitment to Equal Opportunity in Education.

Statement from Head of School on Source of Additional Resources and/or Further Comments:







Dean
    /    /2006





