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Project Summary

This Small Business Innovation Research Phase I project is aimed at creating a system that can measure and mix liquids with speed and accuracy as specified by a formula held in a computerized database.  

The bar and club industry looses a substantial amount of money every year to inaccuracy in drink creation.  The bulk of the money generated by a bar or club comes from liquor sales.  Repeated over pouring can easily cost a bar or club over $40,000 every year.  If bartenders could be held accountable for the drinks they serve while the accuracy of those drinks was ensured to a high degree, then this profit could be retained.  

The proposed solution is the Electronic Drink Machine, or EDM.  This system should have several parts including, a centralized computer, control stations, liquid conveyance hardware, and liquid dispensers.  The centralized computer will house the database of drink formulae, control the dispensers, check for updates to its database, and record information about its use.  Typically, multiple control stations will be used, each one allowing the production of the desired mixtures through an easy to use interface.  Conveyance hardware will include pumps and tubing, which will transfer the liquid at a to every control station at the rate it requires regardless of the total number of such stations.  A liquid dispenser will be tied to each control station and will contain computer-controlled hardware to dispense the liquids requested by the station.  

Commercially, this system would integrate into a bar or club, becoming a part of their current method of serving drinks.  A customer would order a drink.  The bartender, logged into a particular control station would enter the order via a touch screen.  The system would then determine the exact quantities of the liquids necessary for the drink and dispense them into a glass. The bartender would then serve the drink as usual.  It is important to note that this system must not decrease the productivity of the bar if it is to be a viable solution.  

This project is being submitted under the Electronics (EL) topic, subtopic A. Diagnostic Systems, since this subtopic includes both control systems and information retrieval and storage systems.  
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1.  Project Description

1.1.  Identification and Significance of the Innovation

The Electronic Drink Machine Corporation or EDM has developed an innovated new way for restaurant and club owners to maintain maximum productivity of their liquor sales without sacrificing profit or service to accomplish this.

Lack of bartender accountability allows inconsistent drink creation through carelessness and theft, subsequently causing loss of profit to bar and club owners and loss of customer satisfaction.  It is in its ability to counter these problems that the significance of the product is revealed.  EDM has utilized the latest in technology to bring club owners this new option for club profit control.  The technical break down is in three areas.  First the database design, second the integrated pos system, third the user interface.  The next most important area is the delivery system.  It can be broken down to three parts as well, storage and pumping, delivery, and dispensing.  These technological innovations, coupled with its look and ease of use make the EDM a must for club owners interested in maximizing profits while limiting waste and theft.

The EDM will utilize an online updateable database.  The user will pay for the subscription service, much like an antivirus service, and receive the latest drink updates from across the country.  The updates will also be able to be further broken down into the most popular drinks served at other bars, and by type of drink (i.e. cocktail, shooter, etc.).  The database will also be loaded with all the “known” drinks at implementation.  The database will be able to be searched by liquor type, or drink name.  It will provide the bartender with a drink description to account for the various names one drink may have, and the fact the same name may be two drinks.  If the bartender is unsure of the drink and the customer knows the ingredients, a screen will allow the bartender to enter the drink and its ingredients into the system.  The database will provide the bartender with a list of the most ordered drinks of the night as well as a list of the most popular drinks.  These features will help to expedite the ordering portion of EDM.   Once a drink is ordered the database will be searched for the drink and once found the EDM drink software will control the valve system delivering accurate drink measurement every time.  At the same time the drink is being searched the database is updating the bartenders account.  This means of the bartender sold a certain dollar amount at the end of the night his register should reflect the same value.  This is one of the most important ways EDM maintains the accountability of the bar staff.  

The Point Of Sale system or POS is responsible for maintaining a variety of statistics for the restaurant or club.  In our case the POS will keep accurate tabs on food sold, and utilizing the database it will keep records on drinks sold, most popular drinks, and busiest hour.  The integration of a POS into our system helps the club owner centralize their technical support.  The POS allows for a seamless integration into the food service portions of the club, without jeopardizing EDM’s most important function, accurate drink creation with accountability.

The user interface provides a fast intuitive way for bartenders to access the system.  Initially the screen offers the bartender several options.  The most frequently used will be the liquor choice tabs.  This offers the bartender a fast way to access a drink based on the main liquor ingredient.  Also if a customer is interested in types of drinks made with certain liquor, once again this feature will be most helpful.  Another very useful tab that will be available to the bartender will be the most popular drink.  This tab will contain the 10 most popular drinks of the night.  Since drinks tend to repeat them selves, and patrons tend to go to the same bartender, this tab will cut time significantly.  

Drinks can be ordered by name, this feature would also give a list of similar drinks so the customer can have there drink the way they are used to having it.  This feature takes into account drinks can have many different variations.  A “custom” tab will offer the bartender the ability to manually enter a new drink.  The manual drinks can be reviewed at the end of the night for validity.  This could also be utilized when a customer orders a drink by name but the ingredients are slightly different than they are used to, a version could be added to the end of the drink, so when the drink is ordered again in the future the most popular version will be on top, but the other versions will be present also.  The user interface is several layers deep but each layer is simple and intuitive so there will be no lengthy searching on any one page.

 A clubs layout will determine exactly how our system will be implemented.  However there are three parts that will be present everywhere and constitute our basic system storage and pumping, delivery, and dispensing.  Exactly how these three are implemented, again, is a function of location.

The system needs a place to store the liquor; and the liquor needs to be maintained at one constant pressure.  We will use micro-pumps that have built in pressure stabilizing technology.  This means regardless of how much liquor is being removed or from how many different stations it is being pulled from, the pressure will be constant.  This is necessary for the dispenser to release the proper amount of liquor.  The storage room could be anywhere on site that is already utilized for that purpose, or EDM could take an onsite tour to see how best to implement the storing of liquor.

Delivery will be accomplished through a series of tube that end at a valve matrix.  The tubes will always have liquor except at the end of the night when they will be emptied for cleaning.  The tubes will connect to the bottles through a collar apparatus that will connect to the pumps.  When it comes time for cleaning the tubes will be connected to a cleaning solution. And the pumps will be turned on again and the fluid will be cycled through the system.

Dispensing will be managed by the drink software but mechanically carried out by a valve array.  This array will maintain an appropriate number of valves for the amount of liquors used by the club.  When a drink requires certain liquor, the valve will be opened and that liquor dispensed.  The same scenario is applied to the mixers for the drinks.  The valves will be connected to the database system, which will control the valve dispensing software.
1.2.  Phase I Technical Objectives

· Design a practical solution for problem

· Create flexible scalable design

· Maintain or Increase productivity

· Constant up-to-date database

· Accuracy and accountability per transaction

The Electronic Drink Machines automatically pours mixed drinks by combining ingredients from a source of alcohols according to a database. This device is intended for installation in restaurants and clubs. This device does not replace the bartender at these establishments. It is meant for use by the bartenders and does not assist with the entire drink making and serving process. 

The Electronic Drink Machine will pour drink ingredients in precise amounts. It will feature an updateable database of all known mixed drinks. One central installation will support many serving stations. The EDM will feature it's own point of sales system. It will keep track of all drinks made via its integrated point of sales system.

The EDM will comply with all FDA (Food and Drug Agency) and FCC (Federal Communications Commission) regulations. FDA and FCC compliance and conditions will be met during construction. Compliance with FCC regulation will be assured by Funk Drummer Agency, NV. Compliance with FDA regulations will be assured by Funk Drummer Agency, NV. The EDM will be properly reported to the FDA and FCC before entrance into commerce.

Major Components List

· Central Computer Server

· Terminals (Drink Stations)

· Drink Dispenser

· Drink Dispenser Support Hardware

Detailed components List

· Dell Power Edge SC Server 
· ELO 12" Flat Touch Screen

· NuDaq PCI 7200 32 Channel I/O Card

· 128 Micro air pumps ($40.20 / pump)

· 128 lines at 50ft (27.70 per 100ft)

· 128-line valve controller array
· Dispenser hardware
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The central computer server will contain all logic needed to control all aspects of the drink machine. Logic includes; processing server station request, accessing mixed drink database and controlling all station and dispenser support hardware.

Each server station will feature a touch screen terminal interface (12" minimum) and a drink dispenser. The terminal will perform all standard Point of Sales (POS) system actions in addition to controlling the EDM. Standard POS functions include: pricing information, sales routines and receipt printing. The Server station will accept requests to make drinks via the bartender (referred to as the operator). The operator must enter their unique ID before using the EDM. Once The ID is entered it is valid for all future operations unless changed by a different operator. The operator then can enter a mixed drink by navigating a menu using the touch screen terminal (Attachment C1) Once entered the central server processed the request and performs the necessary actions to dispense the drink.  Every operation performed at the terminal is recorded and available for later use. The number of terminals is based on the number needed per installation.

The drink database will be stored on the central server. It will contain all know mixed drink combinations by the manufacturer at time of manufacture and will be updateable. The database can be temporarily updated by the operator during use, and will be permanently be updated periodically or during required maintenance. 

The drink dispenser will contain all mechanisms needed to properly dispense mixed drink ingredients. The dispenser will be of standing type, requiring the operator to place the holding container underneath during dispensing. In addition to drink dispensing the dispenser will feature a cleaning feature, which will assist in cleaning. Cleaning is mentioned later.

The drink dispenser support hardware is all of the hardware needed to assist the drink dispenser. This includes an array of high-pressure tubing and valves, reversible pneumatic compressors and various operation indicators.

The drink ingredients are dispensed using air pressure. Air is pushed into the bottle forcing the liquid out. The central server determines the amount of pressure needed per operation. In order to achieve pouring ingredients accuracy (determined start and stop times) a solenoid operated valve system is used at the server station dispenser. Every high-pressure tube and pump contains pressure and flow gauges, allowing for system tuning during installation. 

The actual source ingredients will be stored a fixed distance away into two different storage areas. One area designated for cold /chilled beverages and the other for those at room temperature. During installation lines can be configured as cold lines. In which at the server station dispenser they are sent though a cold valve array, causing the contents of the line at the dispenser to arrive cold. The EDM will feature a mechanism to reverse lines before long periods of non-use and reenter ingredients into their respective bottles.

Internal system cleaning and sanitization is handled by cycling water and then sanitizer through all system lines. This operation is invoked manually and carried out semi-automatically requiring some operations to be completed by the operator. The operator must handle all external system cleaning. This includes: cleaning and sanitizing all external surfaces.

The operator will not perform required maintenance of the system. A qualified EDM maintenance office will perform all maintenance. In the event of a system failure or exceeding tolerances, all systems and stations will be automatically shut down. The system will perform a system check and be restarted if passed. If the system check fails repeatedly and cannot be resolved by the operator, the system will remain down until serviced. 

Limitations of the said specifications include not serving the drink to customers, not mixing in drink garnishes and not shaking drinks or doing any special preparation. 

The EDM is not intended to replace a bartender therefore it does not serve drinks to actual customers. The operator is still required to server the drink to the customer. The EDM does not mix in drink garnishes or perform any special drink preparations as this process has not yet be streamlined for machine automation. 

1.3.  Phase I Research Plan

For this project the resources are divided into phases. All three phases include provisions for the following personnel including a project manager, Mechanical Engineer and senior programmer. 


EDM's first phase involves researching the societal problem mentioned above, and determining a proper solution for the problem. EDM will establish its feasibility here. Once the previous has been proved EDM will compile a project plan, research the components needed for the solution, and research funding sources.

Phase Two will yield a prototype, which will require the addition of a Data Architect and An Electrical Engineer to personnel. EDM will also initialize a marketing plan and utilize a Marketing Manager. This Phase will finalize and validate specifications described during phase one. A Prototype will be designed and tested here. Parallel with the prototyping effort, potential customers will be contacted about EDM's development.

Phase three will concern introduction into commerce and a deployment strategy. EDM will require the following additional personal: A Legal Attorney, Contracts Administrator Accountant and Data Entry Clerk.  During this phase the Management structure will be finalized and EDM’s legal staff will draw contracts. The final software and hardware will be developed and tested according to procedures created during this phase.  

Phase 1
Phase 2
Phase 3

Initial Research
Finalize Specifications
Finalize Management Structure

Phase 1 Planning
Validate Specifications
Contract Help

Establish Feasibility
Acquire Resources
Develop Test Cases

Feasibility Presentation
Develop Prototype
Develop Hardware

Determine Milestones
Test Prototype
Develop Database

Research Components
Contact Potential Customers
Develop Test Procedures

Milestones Presentation
 
Perform Test and Revisions

Research Funding Sources
 
Integrate Hardware/Software/Database

Compile Funding Sources
 
Integration and Testing

 
 
Begin Production

A table for the Hard Resources Budget is available in the Supplementary Documents section. (ABC)

A projected timeline of phases and tasks involved with each one is provided in the Supplementary Documents section. (BCD)

1.4.  Commercial Potential

EDM will focus primarily on high volume clubs and bars.  High volume could be defined as clubs and bars grossing $500,000 or more.  The problems of theft in a bar or club setting increase with volume.  Theft is a problem anywhere but when the problem is multiplied into the hundreds and thousands serious problems with profit can arise.  EDM has a three-part strategy.  First would be to allow the product to be set up for free at a club or restaurant, second would be trade shows such as the restaurateurs association, third direct marketing to our target consumer.

The fact is theft and misuse of alcohol, in the club environment leads to a massive loss in profits. The problem has been around for as long as there have been bartenders.  Even today the problem is pervasive.  EDM has the solution accountability and accuracy.  The Electronic Drink Machine offers the means for clubs to regain their profits.

$10.80 per 1.75L bottle of liquor

39.45 drinks per bottle at 1.500 oz per drink

36.98 drinks per bottle at 1.625 oz per bottle

39.45 drinks – 36.98 drinks = loss of 2.47 drinks per bottle

2.47 drinks * 7 bottles per week = 17.29 drinks per week

17.29 drinks * 52 weeks per year = 899.08 drinks per year

$4.00 * 899.08 drinks = $3556.32 per year

3* $3556.32 = $10,668.96 per year for three bottles per night

4 * $10,668.96 = $42,675.84 for four well liquors

The above figures show the extent of the problem in a typical club.  The over pour is just an eighth of an ounce but as we increase the number and types used the numbers become staggering.  In a business focused on the consumption of alcohol every bit counts.  Club owners will want their profit going to them not to their bartenders.

The number of clubs and bars multiplies the problem even further.  In New York alone there are over 1640 bars and restaurants. If only 10 percent of these were to purchase our product it will equate to 1.7 million dollars in profits for EDM.  This shows just one city, there are ample opportunities in Las Vegas, New Orleans, and other large metropolitan areas.  Even midsize markets like Hampton Roads offer much selling potential for EDM.

EDM will initially find a club to set up, for free, a working model of our product.  EDM is confident that the loss taken by not selling the product will easily be made up in the value of the statistics gathered.  Once the statistics are realized it will be easy for EDM to back up their numbers with actual data.

With the popularity of the Internet it is reasonable to assume the ability of EDM to get the word out for their product to other countries.  This also includes the resorts of the world and the cruise ships; all making a significant portion of their profits from alcohol sales.   The market is simple; find clubs with large portions of income coming from liquor sales. 
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Above is a graphical representation of the customer’s potential returns on and initial 25,000-dollar investment into EDM.  It shows a return on investment of over 7,000 dollars after the first year.  The goal of any business is profits; EDM’s product offers a realistic and very profitable solution for any club or bar.  The problem of theft and misuse of alcohol products is wide spread and well known in the restaurant owners’ community.  EDM offers the solution.  

1.5.  Company Information and Management Team

In order for EDM to work correctly and accomplish the profits for both the producer and the consumer, it should have a well-built company and management team to ensure that.

EDM as a company can be broken down into two main subgroups; a managerial team and a technical team. The managerial team would be responsible for managing the product, making sure that it is being built on time, making sure that it is using the funded money applied to it correctly, making sure that the company is within its budget, making sure that the product is being well advertised to its consumers. On the other hand, the technical group will be responsible for building and testing the product on time.

EDM’s management structure is illustrated in the following image:
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The managerial team will consist of operations management, marketing manager, attorney, project manager (technical group leader), an accountant and a contracts administrator. The operation management would be responsible that everyone is doing his work and that everything is moving on time. The marketing manager would be responsible for advertising the product to the costumers, making sure that the new technology provided by EDM is being reached to the people. The attorney would be responsible for making sure that the company is applying all the state and federal laws. Also, EDM must obey the F.D.A and A.B.C laws, and this will be under the attorney’s responsibility to inform these laws to the technical group. The accountant would be responsible to make sure that the company is within its budget and it is using the money funded to it in the best manner. Also, he/she will be responsible for managing the profits after the final product is finally built. The project manager, technical group leader, would be responsible that the technical group is doing its work on time, and he would be the mean of communication between the management group and the technical group. Finally the contracts administrator will be responsible for giving out contracts to other companies if needed.

The technical team would consist of a manager, mechanical engineer, electrical engineer, two programmers, a data entry clerk. The mechanical and electrical engineer would be responsible for physically building the EDM The programmers would be responsible for building the database and programming the necessary software in order for the EDM to work correctly. The data entry clerk would be responsible for entering the data needed by the EDM in the database. Of course, the project manager who is the mean of communication between the technical group and the managerial group would manage all these employees.

1.6.  Consultants and Subaward/Subawardees

EDM will only have the need for a legal consultant (attorney) to evaluate the legal validity of the project, and he/she will also be responsible for making sure that EDM obeys all the FDA and ABC laws. Also he/she will be responsible for the research potential paperwork, contracts, and forms to be processed by our organization.

1.7.  Equivalent or Overlapping Proposals to other Federal Agencies 

EDM has not made and does not plan to make any equivalent or overlapping proposals to other federal agencies.

2.  References Cited

Provide a comprehensive listing of relevant sources, including patent numbers 

3.  Biographical Sketches 

Mohamed Elmiligui was born and raised in Alexandria, Egypt. He moved to the U.S.A to earn his bachelor degree in computer science from Old Dominion University, Currently he is a senior and is expected to graduate in May 2003. After graduation, he plans to go back to Egypt for a couple of years and maybe come back again for his master’s degree. 


Travis Hopkins is currently a senior at Old Dominion University pursuing a degree in Computer Science. He lives in Virginia Beach, Virginia. His computer programming related background includes game and demo development on Commodore Amiga, and PC platforms. Some of his hobbies include DJing and music production.


Matthew Legg is currently a senior at Old Dominion University. He is seeking his degree in computer science and hopes to enter the work force as a computer scientist in may 2003. Matthews outside interests include bike riding, surfing, reading, and spending time with his wife and son. Eventually Matthew would like to own his own club somewhere in sunny Florida.


Daniel Pizzillo is currently a senior in the undergraduate computer science program at Old Dominion University. He works part time as a network administrator at EDO Combat Systems in Chesapeake, VA. He has many hobbies such as playing guitar, skateboarding, rock climbing, and working on cars. After graduating in May 2003, he plans to begin his career as a computer scientist.

Garth Gillespie is EDM‘s technical expert.  Garth Gillespie is a senior at Old Dominion University in Norfolk, VA.  Garth will be graduating in December of 2002, earning a Bachelor of Science Degree with a major in Computer Science and a minor in Mathematics.  Garth enjoys working on his various computer-related projects, backpacking, and above all learning.

4.  Budgets

Phase 1 will require a project manager and an engineer.  The project manager will perform the research necessary to prove feasibility.  He or she will also perform the planning and time scheduling, as well as the funding research.  The project manager will cost $44,212 per year.  Phase 1 will also require a mechanical engineer and a software developer to create the initial conceptual design of the product.  The mechanical engineer will cost $42,067 per year and the software developer will cost $58,323 per year.  Because Phase 1 will take only 4 months, the total cost for these employees during Phase 1 is $48,200.

Phase 2 will require the project manager, software developer, and mechanical engineer from Phase 1.  The initial software developer will now become dedicated to working on the prototype drink dispenser software.  Another software developer will be hired to work on the point of sales (POS) system prototype software and he or she will cost another $58,323 per year.  An electrical engineer will be necessary to interface the drink dispenser software and the mechanical dispensing system.  He or she will cost $42,694 per year.  A database designer will be required to create the prototype drink database system and will cost $48,011 per year.  A marketer will be required to begin compiling a list of potential clientele and to determine what features the purchasers would like to see incorporated into the EDM.  He or she will cost $58,518 per year.  The total cost these employees for the 4-month period of Phase 2 is $117,382.

Phase 3 will require all of the previous employees.  In addition to this, a contracts administrator will be necessary to finalize all contracts, and will cost $41,692 per year.  An accountant will be necessary to ensure that all debts are paid and to monitor all expenses and report them to the project manager.  He or she will cost $45,442 per year.  An attorney’s services will be needed to make sure that all legal aspects of the project are taken care of.  He or she will be paid $16,000 for 2 weeks of work.  A data entry clerk will enter all of the initial drinks into the database and will cost $18,622 per year.  The total cost of the employees for Phase 3 is $168,634.

For the first year after production, all of the staff will be retained so that the developers and engineers can fix any bugs and glitches that arise.  A customer service representative will be needed to deal with any problems that arise, and will cost $22,874.  The cost for employees this year will be $480,776.  After the first out year, one of the programmers, one of the engineers, and the database administrator will no longer be needed.  This will bring the cost down to $331,750 per year.  

5.  Current and Pending Support 

There are no projects or research to which the any of the senior personnel either have committed time or have planned to commit time. 

6.  Facilities, Equipment, and other Resources

The Electronic Drink Machine will require several resources such as equipment, facilities, computers, and other miscellaneous resources.

The project manager, marketer, accountant, contracts manager, and each of the hardware and software developers will all need computers.  Dell Dimension 2300 personal computers will be used at a current cost of $600 each for a total of $5,400.

A development server will be required as well as a general network server.  The development server will be used as a test bed during the development of the EDM.  It will be used to test the point of sales software, the database software, the centralized update software, and the drink dispensing software.  The general network server will store the various files that will be shared amongst the employees, such as project data, company documents, etc.  The chosen servers are Dell PowerEdge 600SC at a current cost of $946 each.  The total cost for servers is $1,892.

A printer will be necessary for printing documents, source code, and other miscellaneous files.  A Lexmark network printer will be used for this at a cost of $957.

Data lines, phone lines, a fax machine, a domain name, and web space will be required for the employees so that they may communicate with customers and find information on the Internet.  Data lines will cost approximately $2,000 for the first year (Phase 1, Phase 2, and Phase 3).  Phone lines will cost approximately $1,000 for the first year.  A fax machine will cost approximately $400 for the first year.  A domain name and web space will cost approximately $100 for the first year. The total cost for these items is $3,500.

The employees will require a variety of software packages to perform their various functions.  Employees will use Microsoft Windows XP as their operating system at a cost of $200 per copy for a total of $1,800.  Each of the developers will require a software development suite at a cost of $500 per copy for a total of $2,500.  The project manager will require Microsoft Project at a cost of $300.  Each employee will require Microsoft Office XP at a cost of $300 per copy for a total of $2,700.  The total cost for all software resources is $7300.

The total cost for all of our resources will be $19,049.  Old Dominion University will be providing the overhead at a cost of $133,686.  This brings the total cost of facilities and resources to $152,735.  This total comprises all of the necessary resources for Phase 1, Phase 2, and Phase 3.  During the out years, we will need to continue to pay for the communications lines and the facilities, so each year will continue to cost $185,911.

A.  Supplementary Documents
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Phase 1 Budget

		Phase 1 Budget

		Employee Cost Breakdown *

		Management

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Project Manager		$44,212		0.33333		1		$14,737		4 months

		Development

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Mechanical Engineer I		$42,067		0.33333		1		$14,022		4 months

		Programmer III		$58,323		0.33333		1		$19,441		4 months

						Phase 1 Total:				$48,200

				*Results obtained from Monster.com





Phase 2 Budget

		Phase 2 Budget

		Employee Cost Breakdown *

		Management

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Project Manager		$44,212		0.33333		1		$14,737		4 months

		Development

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Data Architect II		$48,011		0.33333		1		$16,004		4 months

		Mechanical Engineer I		$42,067		0.33333		1		$14,022		4 months

		Electrical Engineer I		$42,694		0.33333		1		$14,231		4 months

		Programmer III		$58,323		0.33333		2		$38,882		4 months

		Marketing

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Marketing Manager		$58,518		0.33333		1		$19,506		4 months

						Phase 2 Total:				$117,381

				*Results obtained from monster.com





Phase 3 Budget

		Phase 3 Budget

		Employee Cost Breakdown *

		Management

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Project Manager		$44,212		0.33333		1		$14,737		4 months

		Development

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Data Architect II		$48,011		0.33333		1		$16,004		4 months

		Mechanical Engineer I		$42,067		0.33333		1		$14,022		4 months

		Electrical Engineer I		$42,694		0.33333		1		$14,231		4 months

		Programmer III		$58,323		0.33333		2		$38,882		4 months

		Data Entry Clerk I		$18,622		0.33333		1		$6,207		2 weeks

		Marketing

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Marketing Manager		$58,518		0.33333		1		$19,506		4 months

		Financial and Legal

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Attorney I								$16,000		$200/hour * 80 hours

		Accountant III		$45,442		0.33333		1		$15,147		4 months

		Contractual

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Contracts Administrator		$41,692		0.33333		1		$13,897		4 months

						Phase 3 Total:				$168,633

				*Results obtained from monster.com





1st Out Year Budget

		First Out Year Budget

		Employee Cost Breakdown *

		Management

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Project Manager		$44,212		1		1		$44,212

		Development

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Data Architect II		$48,011		1		1		$48,011

		Mechanical Engineer I		$42,067		1		1		$42,067

		Electrical Engineer I		$42,694		1		1		$42,694

		Programmer III		$58,323		1		2		$116,646

		Data Entry Clerk I		$18,622		1		1		$18,622

		Marketing

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Marketing Manager		$58,518		1		1		$58,518

		Financial and Legal

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Accountant III		$45,442		1		1		$45,442

		Contractual

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Contracts Administrator		$41,692		1		1		$41,692

		Customer Service

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Customer Service Rep		$22,874		1		1		$22,874

		Electrician II		$34,073		1		1		$34,073

						1st Out Year Total:				$514,851

				*Results obtained from monster.com





Out Years Budget

		Out Years Budget

		Employee Cost Breakdown *

		Management

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Project Manager		$44,212		1		1		$44,212

		Development

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Mechanical Engineer I		$42,067		1		1		$42,067

		Programmer III		$58,323		1		1		$58,323

		Data Entry Clerk I		$18,622		1		1		$18,622

		Marketing

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Marketing Manager		$58,518		1		1		$58,518

		Financial and Legal

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Accountant III		$45,442		1		1		$45,442

		Contractual

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Contracts Administrator		$41,692		1		1		$41,692

		Customer Service

		Title		Salary		Time (years)		Quantity		Total Cost		Comment

		Customer Service Rep		$22,874		1		1		$22,874

		Electrician II		$34,073		1		1		$34,073

						Out Year Total:				$365,823

				*Results obtained from monster.com





Resource Cost Phase 1,2,3

		Resource Cost Breakdown--Phase 1,2,3

		Item		Department		Cost		Quantity		Total Cost		Comment

		Desktop Computer		Management		$600		1		$600		Dell Dimension 2300

				Development		$600		5		$3,000

				Marketing		$600		1		$600

				Financial		$600		1		$600

				Contractual		$600		1		$600

		Server		Development		$946		1		$946		Dell PowerEdge 600SC

				General		$946		1		$946

		Printer		General		$957		1		$957		LEXMARK Network Printer 

		Data Lines		General		$2,000		1		$2,000

		Phone Lines		General		$1,000		1		$1,000

		Fax		General		$400		1		$400

		Domain Name		General		$15		1		$15

		Web Space		General		$85		1		$85

		Operating System		Management		$200		1		$200		Microsoft Windows XP

				Development		$200		5		$1,000

				Marketing		$200		1		$200

				Financial		$200		1		$200

				Contractual		$200		1		$200

		Development Software		Development		$500		5		$2,500		Various Development Packages

		Project Management Software		Management		$300		1		$300		Microsoft Project

		Office Suite Software		Management		$300		1		$300		Microsoft Office XP

				Development		$300		5		$1,500

				Marketing		$300		1		$300

				Financial		$300		1		$300

				Contractual		$300		1		$300

		ODU Overhead		General		$133,686		1		$133,686

								Total:		$152,735





Resource Cost Out Years

		Resource Cost Breakdown--Out Years

		Item		Department		Cost		Quantity		Total Cost		Comment

		Data Lines		General		$2,000		1		$2,000

		Phone Lines		General		$1,000		1		$1,000

		Fax		General		$400		1		$400

		Domain Name		General		$15		1		$15

		ODU Overhead		General		$146,329		1		$146,329

								Total:		$149,744





Profit Data

		Profit Data

		Initial Costs		$486,949.74				Out Year Profit (Years)						Customer Profit (Years)

		First Out Year Cost		$664,595.20				Years		Profit				Years		Relative Profit

		Outyears Yearly Budget		$515,567.20				0		($486,949.74)				0		($25,000.00)

		Initial Cost to Customer		$25,000.00				1		($703,774.24)				1		$7,675.84

		Yearly Cost to Customer		$10,000.00				2		($171,570.74)				2		$40,351.68

		Customer's Averted Loss		$42,675.84				3		$960,632.76				3		$73,027.52

		Hard Cost per Unit		$10,074.31				4		$2,692,836.26				4		$105,703.36

		Installation Year Profit		$14,925.69				5		$5,025,039.76				5		$138,379.20

		Units Installed per Year		30				6		$7,957,243.26				6		$171,055.04

								7		$11,489,446.76				7		$203,730.88

								8		$15,621,650.26				8		$236,406.72

								9		$20,353,853.76				9		$269,082.56

								10		$25,686,057.26				10		$301,758.40

								11		$31,618,260.76				11		$334,434.24

								12		$38,150,464.26				12		$367,110.08

								13		$45,282,667.76				13		$399,785.92

								14		$53,014,871.26				14		$432,461.76

								15		$61,347,074.76				15		$465,137.60

								16		$70,279,278.26				16		$497,813.44

								17		$79,811,481.76				17		$530,489.28

								18		$89,943,685.26				18		$563,165.12

								19		$100,675,888.76				19		$595,840.96

								20		$112,008,092.26				20		$628,516.80





Projected Profits
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Purchaser's Profit
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Work Breakdown

		1000		Phase I

		1100		Initial Research

		1110		Research Competition

		1120		Research Component

		1130		Interview Experts

		1200		Phase I Plan

		1210		Select Design

		1220		Research Resources

		1230		Determine Feasibility

		1240		Develop Plan

		1250		Validate Plan

		1299		Plan Approved

		1300		Feasibility Presentation

		1310		Establish Financial Feasibility

		1320		Establish Legal Feasibility

		1330		Establish Functional Feasibility

		1340		Establish Societal Feasibility

		1350		Establish Market Feasibility

		1360		Establish Management Feasibility

		1370		Create Presentation

		1380		Rehearse Presentation

		1390		Revise Presentation

		1399		Deliver Presentation

		1400		Milestone Presentation

		1410		Revise Feasibility Presentation

		1420		Develop Work Breakdown Structure

		1430		Determine Schedule

		1440		Determine Human Resources

		1450		Determine Budget

		1460		Create Presentation

		1470		Rehearse Presentation

		1480		Revise Presentation

		1499		Deliver Presentation

		1500		SBIR Approval Presentation

		1510		Research SBIR Funding Sources

		1520		Compile Deliverables Document

		1530		Create Presentation

		1540		Rehearse Presentation

		1550		Revise Presentation

		1599		Deliver Presentation

		2000		Phase II

		2100		Final Specification

		2110		Finalize Database Schema

		2120		Finalize Hardware Specifications

		2130		Finalize Software Specifications

		2140		Finalize Hardware/Software/Database Interface

		2199		Validate Specifications

		2200		Prototype Production

		2210		Acquire Resources

		2220		Determine Minimum Requirements for Validation

		2230		Develop Prototype Database

		2240		Develop Prototype Software

		2250		Develop Prototype Hardware

		2299		Integration

		2300		Prototype Testing

		2310		Develop Test Cases

		2320		Develop Test Procedures

		2330		Perform Test Procedures

		2340		Revise Prototype

		2399		Confirm Prototype Functionality

		2400		Funding Presentation

		2410		Create Presentation

		2420		Rehearse Presentation

		2430		Revise Presentation

		2440		Contact Potential Customers

		2450		Schedule Presentation Date(s)

		2499		Deliver Presentation

		3000		Phase III

		3100		Management Plan Finalization

		3110		Finalize Management Structure

		3120		Finalize Human Resources

		3200		Contracts

		3210		Contract for Drink Conveyance Hardware

		3220		Contract for Computer Systems

		3230		Contract for Production of Dispensary Hardware

		3300		Software Development

		3310		Develop POS Software

		3320		Develop Dispensary Software

		3330		Develop Database Software

		3340		Develop Centralized Update Software

		3350		Develop Test Cases

		3360		Develop Test Procedures

		3370		Perform Test Procedures

		3380		Revise Software

		3399		Confirm Software Functionality

		3400		Hardware Development

		3410		Develop Dispensary Hardware

		3420		Develop Test Cases

		3430		Develop Test Procedures

		3440		Perform Test Procedures

		3450		Revise Hardware

		3499		Confirm Hardware Functionality

		3500		Integration

		3510		Integrate Hardware/Software/Database

		3520		Develop Test Cases

		3530		Develop Test Procedures

		3540		Perform Test Procedures

		3550		Revise Components

		3599		Confirm Overall Functionality

		4000		Out Years

		4100		Production Phase Initialization

		4200		Employment

		4300		Debugging
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