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Submit ONE copy of this form for each PI/PD and co-PI/PD identified on the proposal.  The form(s) should be attached to the original proposal as specified in GPG Section II.B.  Submission of this information is voluntary and is not a precondition of award. The information will not be disclosed to external peer reviewers.  DO NOT INCLUDE THIS FORM WITH ANY OF THE OTHER COPIES OF YOUR PROPOSAL AS THIS MAY COMPROMISE THE CONFIDENTIALITY OF THE INFORMATION.
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on any federally funded project.   
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Ethnicity Definition: 

Hispanic or Latino. A person of Mexican, Puerto Rican, Cuban, South or Central American, or other Spanish culture or origin, regardless of race. 

Race Definitions:

American Indian or Alaska Native. A person having origins in any of the original peoples of North and South America (including Central America), and who maintains tribal affiliation or community attachment. 
Asian. A person having origins in any of the original peoples of the Far East, Southeast Asia, or the Indian subcontinent including, for example, Cambodia, China, India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam. 
Black or African American. A person having origins in any of the black racial groups of Africa. 
Native Hawaiian or Other Pacific Islander. A person having origins in any of the original peoples of Hawaii, Guam, Samoa, or other Pacific Islands.
White. A person having origins in any of the original peoples of Europe, the Middle East, or North Africa.


WHY THIS INFORMATION IS BEING REQUESTED:  

The Federal Government has a continuing commitment to monitor the operation of its review and award processes to identify 
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needed for this important task, the proposer should submit a single copy of this form for each identified PI/PD with each proposal.  Submission of the requested information is voluntary and will not affect the organization’s eligibility for an award.  However, information not submitted will seriously undermine the statistical validity, and therefore the usefulness, of information received from others.  Any individual not wishing to submit some or all the information should check the box provided for this purpose.  (The exceptions are the PI/PD name and the information about prior Federal support, the last question above.)

Collection of this information is authorized by the NSF Act of 1950, as amended, 42 U.S.C. 1861, et seq.  Demographic data allows NSF to gauge whether our programs and other opportunities in science and technology are fairly reaching and benefiting everyone regardless of demographic category; to ensure that those in under-represented groups have the same knowledge of and access to programs and other research and educational opportunities; and to assess involvement of international investigators in work supported by NSF.  The information may be disclosed to government contractors, experts, volunteers and researchers to complete assigned work; and to other government agencies in order to coordinate and assess programs.  The information may be added to the Reviewer file and used to select potential candidates to serve as peer reviewers or advisory committee members.  See Systems of Records, NSF-50, “Principal Investigator/Proposal File and Associated Records,” 63 Federal Register 267 (January 5, 1998), and NSF-51, “Reviewer/Proposal File and Associated Records,” 63 Federal Register 268 (January 5, 1998). 
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Project Summary

         Over the past decades, our society is increasingly becoming dependent in computer intensive applications for home and business settings. The societal need for faster, more efficient computations has resulted in the manufacturing of hardware devices that attempt to fulfill this ever-increasing demand for faster processors. The GAP project takes on a different approach in satisfying this need by letting users utilize their existing computer resources. The project gives the data that comes from the CPU a whole different path-to the Graphics card-virtually providing an HOV lane for the congested data. This approach not only increases the company’s computer resources, but also improves the return of investment. 

        The primarily customers of this project are universities and scientific labs that require faster computational needs to perform various research. Instead of them wasting money on every new computer that they buy, the GAP project will allow them to get increased computing power with their existing machines. By creating a usable, extendable, and maintainable API to leverage this unused power, our scheme will increase the ultimate performance of scientific, database, and other related applications.
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4. Project Description

4.1 Identification of the Significance of the Innovation

        Universities and business institutions are being inefficient with both time and money every time they buy a new computer. Even in the most stressful and processor time demanding computational tasks, these institutions are not efficiently using the graphical processors of their machines. The GAP project is designed to provide a product that will help utilize the currently idle Graphical Processor Units (GPUs) by creating a programmer application interface (API) to allow an efficient unitization of GPUs. This product will ultimately allow software developers and research institutions to get an improved computing power, time, and responsiveness by leveraging the GPUs of their existing hardware. In addition, the solution is designed to be cross-platformed and compatible with the current software products. Supporters of this product include the head of Virginia Tech’s super computer facility, Dr. Varadarajan, who has agreed that it is both feasible and desirable to leverage GPUs. In fact, this scheme had been discussed since 1996, but had never been implemented. The main research issues had been on the quality of floating point operations on a single precision numbers as well as on batched operations that require relatively parallel systems.

4.2. Phase I Technical Objectives

        The primary goal of the GAP project is to create a usable, extendable, and maintainable API to leverage the unused computing power of graphics processors that will result in increased performance of scientific, database, and other processor-intensive applications. Our task includes a re-compilation of existing software as well as code modifications for single-threaded applications. Our customer characteristics are programmers that use applications that require large amounts of computing power and have the need to analyze data quickly. Our product is sellable to major computing firms such as Microsoft, Apple, and Sun after the “proof of concept” stage for fast turn around with no need for specialist programmers or long term investment. It is sellable later to programmers and/or users with an individual license for possibility of greater profit margins. 

        In order to reach its goals, our project will conduct prototype design and documentation activities in its phase I. First we will organize the tasks by contacting specific programmers and producing programmer design patterns. We will also create the marketing plan as well as the project web page. We will then conduct a prototype design that will involve the development, testing, and performance tuning tasks. We will produce a user’s manual that will insure consistency with the product. Finally, we will develop the SBIR phase II proposal. As a result of our project, the efficiency of the CPU for a machine that will employ our product will decrease from 75% to 60%, while the efficiency of the GPU will increase from 0% to 30%, resulting in a 20% gain in the overall processing power of the machine. As a result, the user can gain a significant increase in business performance and greatly reduce operational costs.

4.3. Research Plan

The project plan consists of three phases, each with specific deliverables. Phase one covers the early stages of the development; it involves a considerable amount of research by the project team members to proof the concept. A prototype will then be developed once the concept has been proven.

Organizational Chart: Phase I


Milestone: Phase I

· Prototype Design

· Prototype Development

· Prototype Testing

· Phase II Funding Demonstration

Once the prototype is completed, the project team will then test the prototype. A through testing will be performed before any deliverable is completed. After completing the phase I testing portion, phase II of the project will initialize an extensive development strategy. In this phase, the final software will be developed and tested. Funding and marketing strategies will also be introduced. Once the product has been thoroughly tested and approved, the project team will contact potential customers using any means possible. Various demonstrations and presentations will also be arranged to promote our product’s market.

Organizational Chart: Phase II


Milestones: Phase II

· Finalize the program management plan.

· Perform integration and testing

· Do phase II shut down

        A large-scale production will start in phase III of the project. In this phase, a super marketing strategy will be developed to infiltrate the market.

Organizational Chart: Phase III


Milestones: Phase III

· Production plan

· Product installation

· Marketing Plan

· Documentation update

· Product upgrades

· Exit strategy.

4.4. Commercial Potential

As technology is rapidly advancing, computers are expected to perform more complex tasks. Large businesses, universities, computing/scientific labs are all in need of fast and accurate performance.  It has been shown that server CPUs have “just enough power.” 


For this reason GAP will be marketed to customers who fit several characteristics:

· Employs programmers involved in full-scale development

· Uses applications requiring large amounts of computing power

· Has need to analyze data quickly

GAP will be marketed to Microsoft, Apple, Sun.  It is basically sellable after the proof of concept phase for a fast turn around and there is no need for specialist programmers or long-term investment.  Later on GAP will be marketed to programmers and users for a greater profit margin.  

4.5 Company Information and Management Team

Graphical Asymmetrical Processing group will be conducting its Phase I, II, and III research and development operations in the Education Building of Old Dominion University in Norfolk, Virginia. Equipment, including chairs, tables, desks, electricity, and phone connections, will be provided by the University. The necessary hardware resources accounted for in the proposed budget will be housed here as well.  These include computer systems and software, Internet connection, and prototype development materials.  Below is a floor plan of the Education Building.
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6. Biographical Sketches

Bruck Woldie -- Scheduling

is a senior Computer Science student at Old Dominion University. He is due to graduate this May with a Bachelor of Science degree with a Computer Science major and Engineering Management minor. Prior to transferring to ODU, Bruck has been enrolled at York University in Toronto, Canada, where he completed most of his freshman courses. Following graduation, he hopes to land at a job where he can fully utilize his obtained classroom knowledge. Bruck's interests include Computer Networks and Artificial Intelligence. On his spare time, Bruck enjoys listening to all kinds of music and watching the discovery channel.

Michael Olijnyk – Marketing

Born in New York City, Michael settled in Virginia Beach after completing his six years enlistment in the United States Navy. He is employed by Titan America where he is a programmer and currently involved in implementing new asset management and purchasing software at Titan America’s locations and integrating it with their financial system. Michael is also currently a senior at Old Dominion University seeking his bachelor’s degree in Computer Science with a minor in Accounting. He graduates in May 2004. 

Mohammed Iraqi – Webmaster/Technical Researcher

Born in Rabat, Morocco in 1982. Junior at Old Dominion University majoring in Computer Science. His expected graduation date is May 2005. He is currently working as a system and network administrator within the department of Computer Science at ODU.

Roberta Serbanescu – Manager

is a junior at Old Dominion University majoring in Computer Science. Her expected graduation date is May 2005.  This summer, Roberta is planning International Internship in England. After graduation, she has plans to continue her education in Old Dominion University’s Master’s Program.  

Thomas James – Project Lead

Is a senior at Old Dominion University, pursuing a Computer Science degree. He will be finished with his bachelors in December 2004, but is considering staying for additional bachelors. This summer Thomas is attending ODU for summer enrollment, finishing off his computer science and general education requirements. He plans to eventually move on to a PhD in Computer Science.

7. Budgets

Total Costs, Phase 0

	Length
	71 days

	Total
	None


Total Costs, Phase 1 

	Length
	88 days

	Staffing
	69,500
(4 programmers, technical documenter, web development)

	40% Overhead
	27,800

	NonStaff
	$2,000

	Total
	$99,300


Total Costs, Phase 2 

	Length: 
	90 days

	Staffing 
	$139000 (4 programmers, marketing)

	40% overhead
	$55600

	NonStaff (including advertising)
	$30,000

	Total
	$224,600


Total Costs, Phase 3 

	Length
	Indefinite

	Staffing: 
	$65,000/year

(1 programmer)

	40% overhead
	$26,000/year

	NonStaff: 
	$30,000/year

	Total
	$121,000/year


Phase 3 profit: $500/year licensing fee, expected market purchase of 350 companies. = $175,000 year. Expected less early on due to adoption time.

Net Profit: $54,000/year.

8. Funding Plan


Finances are intended to be raised through an SBIR grant, which should cover the cost in its entirety. We believe we can get an SBIR grant from the NSF or NASA. The project will require no funding above and beyond this, as the product should begin to cover its own costs.

9. Supplementary Docs

WBS


Management Plan


Competition Matrix

	Name
	Costs
	Gain

	G.A.P.
	$500/yr Development
	23%

	Additional Computers
	~$1000-$3000 a piece
	(n+1)/n where n is # of comps

	Super Computers
	~$100,000-$23 million+
	Indefinite (Task specific)


Explanation of the flow
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10. Marketing Plan


The marketing strategy of Graphical Asymmetric Processing (GAP) involves defining the characteristics and size of the customer base that would benefit most through the implementation of GAP, predicting production cost and revenue.


The end customer includes those that would normally use applications requiring large amounts of computing power with the need to analyze data quickly. CPU intensive applications would include OLAP applications (large-scale multidimensional analysis) and text data mining (vector space models). The need to analyze data quickly will become imperative as the number of companies that live off the competitive edge they gain through such analytics is growing steadily. The customers are in industries that have large quantities of good quality internal and external data available to which they need to add value. Consumer goods industries have large number of products and outlets, and a high rate of change of both. Because of the competitiveness of these industries, data is often analyzed daily and with more sophisticated calculations than in other industries. In 

the financial services industry, with an increasing need for product and customer profitability, customers are now analyzing data down to an individual customer level. Because of the need to monitor a wide variety of risk factors, the calculations would involve a large number of attributes and dimensions.


The worldwide market for analytic applications software will remain strong and will likely exceed $4 billion in 2004 and will be over $4.8 billion in 2007. Revenues from sales of all types of data mining software will grow from $536 million last year to about $1.5 billion in 2005, according to market research firm IDC. Text mining software is one of the front-line tools that the government is now using to evaluate the multitude pieces of intelligence data it collects every day. Some of these government agencies include the 

Defense Intelligence Agency, the Department of Homeland Security, and the FBI.


Despite yearly PC sales of over 40 million units in the United States, the annual increase in PCs-in-use will only grow by 13 million per year due to over 70% PC replacement rates per the Computer Industry Almanac. So, over 28 million PC sales are for PC replacement purposes. Approximately 50% of PC sales are for non-home use. 1% of the 14 million PCs will be involved in CPU intensive applications. The end users would benefit from the application's improved response times and performance gain of about 23% when running these sophisticated calculations and analysis. Our focus would be the developers of these applications. We would sell on a user license for 

$500 per year.
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