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New Baccalaureate Minor: High-Performance Computing 


South Dakota Board of Regents

New Baccalaureate Minor

	University:
	Dakota State University

	Title of Proposed Minor:
	High-performance Computing

	Degree(s) in which minor may be earned:
	BS in Computer Science; BS in Computer Information Systems; BS in Math for Information Systems; BS in Computer and Network Security

	Existing related majors or minors:
	B.S. in Computer Science

	Proposed Implementation (term):
	Fall 2008

	Proposed CIP Code:
	110101 – D.HPRC


University Approval

To the Board and the Executive Director: I certify that I have read this proposal, that I believe it to be accurate, and that it has been evaluated and approved as provided by university policy.
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	 April 7, 2008


	President of the University
	
	Date


After approval by the President, a signed copy of the proposal should be transmitted to the Executive Director.  Only after Executive Director review should the proposal be posted on the university web site and the Board staff and the other universities notified of the URL.
	1.  Do you have a major in this area?
	
	Yes
	X
	No


Dakota State University is requesting approval to offer a minor in High-Performance Computing.   This minor would prepare students to work in high-performance computing environments and to deal with the demands of scientific and research computing.  This minor would provide students with the background needed to work in this challenging area.  DSU does not currently have a specific undergraduate degree program in this area but offers a related major in computer science.  
	2.  If you do not have a major in this area, explain how the proposed minor relates to your mission.


The Dakota State University statutory mission is provided in SDCL 13-59-2.2:

The primary purpose of Dakota State University in Madison in Lake County is to provide instruction in computer management, computer information systems, electronic data processing and other related undergraduate and graduate programs. The secondary purpose is to offer two-year, one-year and short courses for application and operator training in the areas authorized by this section.  This authorization includes the preparation of elementary and secondary teachers with emphasis in computer and information processing.

This minor falls within DSU’s mission because it is a technology-based minor. It is also closely related to DSU’s existing degree program in computer science.
3.  How will the proposed minor benefit students?
This minor will give students in a variety of degree programs (B.S. in Computer Science, B.S. in Computer Information Systems, B.S. in Computer and Network Security and B.S. in Math for Information Systems) the opportunity to expand their knowledge in high-performance computing, high-speed networking, and research.  Students in the degree programs listed above can use open electives to complete this minor.  The expanded knowledge of high-performance computing will help students broaden their employment opportunities in the career fields indicated below.  Listing the minor on the student’s transcript will signal their acquisition of this skill set to prospective employers.

Labor market information for the State of South Dakota and the national markets are included below.
Labor Market Information Center
SD DEPARTMENT OF LABOR

Projections by Industry - South Dakota - All Industries

http://www.state.sd.us/dol/lmic/indproj0414.htm
 Dakota - All Industries
	Industry Title
	2004
Workers
	2014
Workers
	Percent
Change

	Internet Service Providers, Web Search Portals and Data
	190 
	240 
	26.3%

	Data Processing, Hosting and Related Services
	130 
	170 
	30.8%


Labor Market Information Center
SD DEPARTMENT OF LABOR

Projections by Industry - United States - All Industries (in thousands)
http://www.state.sd.us/dol/lmic/indproj0414US.htm
	Industry Title
	2004
Workers
	2014
Workers
	Percent
Change

	Computer systems design and related services
	1,147
	1,600
	39.5%

	Scientific research and development services
	548
	613
	11.9%

	Other professional, scientific, and technical services
	503
	646
	28.4%

	Management, scientific, and technical consulting services
	779
	1,250
	60.5%


	4.  Provide estimated enrollments and completions in the table below and explain how the estimates were developed.


	Minor in High-Performance and Research Computing
	Fiscal Years*

	
	1st
	2nd
	3rd
	4th

	Estimates
	FY09
	FY10
	FY11
	FY12

	Students in the minor (fall)
	5
	10
	10
	10

	Completions by graduates
	0
	5
	5
	5


* Do not include current year.

	5.  What is the rationale for the curriculum?


This minor provides students with a background in high-performance computing. This specialized field of study prepares students to deal with the unique demands of research computing and complements existing degree programs at DSU such as the B.S. in Computer Science, B.S. in Computer Information Systems, B.S. in Computer and Network Security and B.S. in Math for Information Systems. Students in these computer-based degree programs will have an opportunity to expand their educational experience into high-performance computing areas.
	6.  Complete the tables below. Explain any exceptions to BOR policy being requested.


A. Distribution of Credit Hours

	Minor in High-Performance Computing
	Credit Hours

	Required courses in minor (common to all)
	18

	Discipline-specific requirement in minor
	0

	Electives in the minor
	0

	Total
	18


B. Required Courses in the Minor
	Prefix
	Num
	Course Title
	New
	Hours

	CSC
	300
	Data Structures & Algorithms
	
	3

	CSC 
	410
	Parallel Programming
	
	3

	CSC
	433
	Computer Graphics
	
	3

	CSC 
	460
	Scientific Visualization
	
	3

	CSC
	492
	Topics (example: Distributed/Grid Computing or Discrete Event Simulation)
	
	3

	CSC
	498
	Undergraduate Research
	
	3


C. Elective Courses in the Minor: List courses that may be taken as electives in the minor. Indicate any new courses to be added specifically for the minor. (If the list of existing courses is long, it may be provided as Appendix A.)


None
	7.  What outcomes will be expected for all students who complete the minor?  How will these outcomes be achieved?


Upon completion, graduates will have basic skills in algorithm design, program optimization, parallel programming, distributed programming, data visualization, and research computing.  Students will learn to use the latest tools (both hardware and software) and have the skills needed for careers in the scientific and research computing fields.  
	8.  What instructional technologies will be used to teach courses in the minor? This refers to the instructional technologies used to teach the new courses in the minor and NOT the technology applications students are expected to learn.


Courses will be taught using lecture, hands-on and computer laboratory experience. The university currently has faculty and software/hardware in place that will support the curriculum being proposed for this minor.
	9.  Is the University requesting authorization to provide the minor to students at an off-campus location or by distance delivery? If yes, explain.  If off-campus or distance delivery authorization is not requested, enter “None.”


No
	10.  Costs, Budget & Resources: Explain the amount and source(s) of any one-time and continuing investments in personnel, professional development, release time, instructional technology and software, other O&M, facilities, etc needed to implement the minor.


No new courses are being added to the curriculum.
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