1.2. Project Summary

This Small Business Innovation Research Phase I project proposes a system that provides contact-less order and payment to a point of sale terminal without verbal communication. This system will be marketed to coffee shops, where repeat order volume is high and increased order throughput yields greater profit.  The current ordering process used in coffee shops to provide specialty orders are inconvenient, inefficient and error prone.  These inefficiencies stem from inherent menu board complexity and the human to human flow of data; in turn, this results in decreased customer throughput and restaurant revenue. This system will be able to retrieve a coffee shop customer’s favorite order and draw payment from a prepaid account. The ordering transaction - from point of view of the coffee shop customer - will consist of waving a small RFID device in front of an RFID reader.  The ordering process will then be complete once a receipt is produced. In addition, this system will be dynamic because the order or payment is optional and the saved order can be changed.  

The Quick Order Pass will not change the existing POS terminal software or hardware; it will be an addition to the terminal’s current configuration.  Research will be needed to achieve a working prototype that can: retrieve information from an RFID input, communicate rapidly with a central database, and communicate with existing POS programs used in current coffee shops. The intended market chosen is Starbucks.  Starbucks currently holds 36.6% of the coffee shop market.  Starbucks has been selected because of the standardization of their menu, their preexisting network, the central database used with their Starbucks Card, and their POS terminals. In addition, it’s the largest coffee shop chain, beating out the second largest leading chain “Caribou Coffee” by about 20 times the amount of locations.  
The proposed impact to society will be a new way to conduct an ordering transaction.  This technology, once produced, and implemented into Starbucks could extend to other markets such as McDonald’s or Schlotzky’s requiring minimal changes.
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1.3: Project Description
1.3.1 Identification and Significance of the Innovation
The objective of this project, by Quick Order Systems, Inc. is to improve current point of sale functionality though the integration of a contact-less RFID (Radio Frequency Identification) payment and order retrieval system in a retail point of sale environment. This system addresses the need to provide enhanced speed of service, in a complex order environment typical of coffeehouses. Statistics indicate that increased speed of service is crucial in today’s fast paced quick service retail environment, in regards to both increased profitability and increased customer satisfaction. An industry standard, provided by McDonald’s CEO Jack Greenberg, indicates that each six second improvement in speed of service, results in an additional 1% increase in net sales 1. This ability to provide contact-less order placement and payment, using RFID technology, is the source of innovation in this project.
 To this end, Quick Order Systems, Inc. aims to create a system that can handle complex customer orders as well as provide payment, in a simple and easy to use fashion. To achieve this goal, the fundamental technology driving the system, would be in the form of RFID readers working in tandem with modern point of sale systems. These RFID readers would allow consumers with RFID transponders to do any combination of either order placement, or order payment. The RFID transponder would be responsible for exchanging discrete customer data to the reader device. The RFID reader would relay the data through the point of sale software, to a database containing customer information, such as favorite orders and account balance. This information exchange would take place over current high speed networks, and supply the point of sale device with appropriate customer information. In such a fashion, the system can provide retrieval of a stored “favorite” order as well as billing from a stored value money account, managed by the database.
Quick Order Systems, Inc. also intends to provide maximum flexibility to the consumer, by allowing changes to the “favorite” order to take place at the point of sale device. In addition, using the system will not preclude the addition of other menu items on top of a desired saved order. Consumers will be able to use the transponder to get their usual order, and perhaps add items as they see fit. The Quick Order System will not preclude the use current ordering methods, and as a result will not eliminate the casual non-repeat customer. The Quick Order System will however increase the efficiency of current ordering systems by providing electronic order retrieval and order payment.  

Additionally, as a result of extensive preliminary investigation, customers were found to place repeat orders in a coffeehouse environment. The combination of inherent order complexity, as well as high incidence of repeat customer orders, indicates the potential for information retrieval as well as order and payment automation.
As a result of these data, Quick Order Systems, Inc. suggests the potential of a data storage system to enhance the ordering process, as well as reduce the potential for order error. Currently, coffeehouses offer a multitude of beverage choices, flavorings and modifiers all which contribute to excessive time expenditure for both consumers and the coffeehouse. The implementation of a customer friendly, yet comprehensive and quick order retrieval and payment system would make large inroads to solving this problem.

Supplementary data can be kept, based on the desire of the coffeehouse, involving consumer beverage selections and item tracking. The addition of such metrics could easily be integrated into the Quick Order System, allowing measurements of popular drink selections, order frequency, and numerous other statistics. 

1.3.2 Background and Phase 1 Technical Objectives 
The Quick Order System (Q.O.S.) is a system that will increase overall productivity and efficiency of coffee shops by increasing throughput and ensuring order accuracy.  This will be implemented by Radio Frequency Identification (RFID) technology.  This system will allow customers to quickly transmit their order encapsulated on the RFID tag, through a transponder, that’s linked to a database that will decipher the digital stream of data into the customer’s desired order.  The RFID tag will also contain a field that’s linked to a unique account.  By eliminating the person to person communication that often leads to many errors in the order process it creates a harmonious and virtually problem free transaction experience.

In a world that time is money that philosophy holds true from the most upscale patron to the typical customer.  The needs of the customers will be served by focusing on the most important aspects customer satisfaction: fast efficient service and customer loyalty.  With the RFID technology it doesn’t require the customer to verbally interact with an employee, even though that is still an option.  Any time you bypass a step in any type of transactions, it often speeds the process rather than stagnate it.  This is essentially the heart of fast food businesses, which coffee shops are contained under that umbrella.  

Building a customer loyalty base is important to not only the customer but to the company or franchise.  Creating a new and exciting product that the customer gets to interact with, but is a simple to use and convenient, creates a buzz, which brings more customers to not only to try, but to purchase goods from the company.  Having a device that will allow a customer to bypass the traditional “wait line” and frivolously wave a tag, and makes a 1 minute process into a 10 second process gives a sense of empowerment.     

Customers will be able to use their RFID tag which is coded with a unique identification number.  The Reader Input Module will then communicate the ID number with the Database Communication Module.  Doing this process the customer’s order and account balance will be queried.  That information will be passed to the Application Program Interface (API) and routed to the preexisting Point of Sales terminal.  This is the Module that will actually deduct current purchase total from existing balance.  This module will also determine if buyer actually has enough funds to complete transaction. The account balance and any modifications made to order will be transmitted back to the central database.
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The accuracy of these orders can be obtained for the reason that RFID tags are tested during a process which includes testing chip integrity and simulating various environments.  These environments include testing tags in various weather conditions and through different materials.  Modern networks allow for quick and efficient data transfers.  RFID tags can be transmitted from a low frequency of 150 KHz to a high frequency to 13.56 MHz.  This ensures a rapid data transfer that will ensure that a customer’s information will be passed, communicated with, and modified instantaneously.

Transferring data with RFID tags are not only highly precise but also reliable.  RFID tags allow data transfer through the most horrendous conditions.  It is possible for tags to transmit data while being completely submerged in water or even at temperatures of 240 degrees Celsius.  While none of these conditions will become present in out implementation of RFID tags, it demonstrates the dependability and how durability of RFID tags. 

To ensure customer satisfaction and to process orders at a faster rate, food chains are constantly upgrading POS systems and processes.   Starbucks already uses a card that allows a customer to store a prepaid amount on a unique account and deduct a current order amount from that total.  The with the RFID technology we can expand upon this idea.  Incorporating the notion of “paper money-free” transactions with non-verbal ordering, is not only practical but revolutionizes the ordering process.  With the cost to retrofit a store with a reader and RFID tags costing approximately a 100 dollars (not including software and database maintenance) makes this upgrade very feasible considering the advantages of the system.

In a survey done at a local Starbucks the average order time was 42 seconds.  This time was recorded from “greet to receipt” or from the time the employee greeted the customer to the time the receipt was delivered.  This time can be reduced by up to 90% due to the fact that human to human interface has been completely removed.  This allows the customer to use the RFID tag and order, pay, and obtain a receipt instantaneously.  The whole order process is being reduced to a wave of the hand.   
1.3.3 Research Plan

The Quick Order System must coordinate both hardware and software to provide quick information retrieval and application. Please refer to Fig. 1 below for the general flow process of information between devices.
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Fig. 1

The research plan for Quick Order Systems can be divided into two major parts: Software research and Hardware research.

Software:

The first software development research objective is the creation of a basic communication module. This module allows a software process to read data provided by a RFID reader, and pass received data to a software process.  Once a module exists to communicate with the RFID reader, coding can progress. 
Upon completion of a basic communication module, the next research step would involve developing three key software modules. The first module would build off of the basic RFID reader communication module, but would add callback functionality. This callback functionality would allow our other software modules to exchange information as appropriate with the reader and transponder. 

The second of these modules would be the API communication module. This API communication module would be responsible for calling the emulated API functions. These API callbacks will allow our software modules to work in conjunction with the existing point of sale software APIs, to provide basic services, such as order totaling, order processing, and payment processing. Additionally, the API communication module will need to convert data provided from the database communication module to a meaningful nomenclature, recognized by the point of sale API. These services will be present in the end user point of sale device, and integration of our software process, with current point of sale software processes, is one of the objectives in the research plan.
 The third software module will be the Database communication module. The primary function of this module is to facilitate information exchange between the API of the register and the customer information database. The functional capabilities of the database module will be constructed in such a way to provide fast processing of small amounts of data. The focus of the database communication module will be to provide quick information exchange, while keeping in mind the end impact on customer waiting time. During typical customer use, this module must provide be able to accept the incoming data stream as quickly as possible and make it available to the API communication module.  The ability to provide data to the API in a quick fashion will be an important benchmark in our system. These small amounts of data consist of customer account information, such as favorite order, account balance, and other necessary data. 
The final objective of the software development team is to create a module capable of emulating a point of sale software terminal. This emulated point of sale software would be invaluable in providing an accurate simulation of how our system would interface with a register. The emulated software would provide functional API’s similar to existent API’s in use in current retail point of sale terminals. 

An illustration of the research plan for Phase 1 can be found in Fig. 2.  [image: image3.jpg]Basic RFID
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Fig. 2

Hardware:


Hardware testing will occur concurrently with the preliminary software development of the RFID reader communication module. Several RFID readers will be selected for testing. Interoperability between the software communication module and various readers will facilitate our selection of the appropriate hardware. Additionally, at this time, numerous types of transponders will be tested for interoperability with our selected RFID readers. The criteria we will use for judging success, between readers and transponders, is data accuracy. Our target is 99.7% accuracy, as has been indicated in some preliminary RFID tests.2  Finally, testing will occur to test for interoperability between selected RFID readers and several point of sale terminals, currently used in the industry. The primary point of sale device is the IBM-4695-322. This terminal is used in all the U.S. stateside Starbucks. The purpose of this test is to uncover any potential device conflicts that may exist between transponders, RFID readers, and the point of sale terminal used in the majority of coffeehouses. This process ensures reliable device operation in subsequent tests. 
1.3.4 Company Information

Quick Order Systems Incorporated was created in September of 2004 as a result of the Computer Productivity Initiative (CPI) course offered at Old Dominion University.  CPI is a series of linked courses tailored to the CS curriculum to better prepare CS students for the real-world, working environment.  CPI aims at improving the following skills: technical research, market research, presentation skills, group collaboration, interviews, budgeting, proposal writing, presentation tools, scheduling, hardware availability research, system architectural design, requirements specification, simulation, prototyping, and cost estimation.  


This small business concern has the goal of designing and producing new and innovative ways to order and pay in quick service restaurants.  Quick service restaurants - which include restaurants like Burger King, McDonald’s, Panera and Starbucks - are constantly looking for ways to make ordering and paying quicker and easier; QOS inc. finds these solutions and makes them a reality.  The current goal of this company is to design, manufacture and sell the Quick Order Pass to Starbucks.  The development phase of this project is to be completed by May of 2006.  After this time the company will proceed to sell and implement Quick Order Pass.  This will be an ongoing process.  During this time the company will put effort into the development of other projects.


This company plans to grow to 40+ employees in 2 years, including Installation Technicians, Customer Support Representatives, administrative and management personnel.  For phase I the following employees will be needed: Project Manager, 2 Software Engineers, Hardware Engineer, Database Developer, Systems Engineer, and a Point of Sale Terminal Consultant.

1.3.5 Commercial Potential
[image: image1]
By nature of concept, the QOP is intended for markets where repeat order frequency and customer volume is high.  The market associated with both of these attributes is the coffee house market.  It is important that the customer to be targeted have an extensive market share, strong future growth and revenue potential, and has compatible market strategy in regards to our product.  Starbucks Corporation, who owns a modest 36.6% of the market share in this multi-billion dollar industry, is the leading market sharer.  The Company's objective is to establish Starbucks as the most recognized and respected brand in the world.  According to Jim Donald, Starbucks CEO Designate “Starbucks strong trends can be attributed to an all-time high level of innovation, continued speed-of-service improvements, and successful new store concepts”.  

Starbucks Corporation has demonstrated in the past that they embrace technology, not only because of its usefulness but also because of the image.  The image most associated with Starbucks is the young, technocratic elite.  This image has been attained by implementing innovations such as kiosk style ordering systems where customers can order their coffee through touch screen terminals, having 802.11b wireless internet offered at almost all of their 6300 stores, and using rich vibrant color schemes and wood surfaces in their cafes.


A poll conducted at a Starbucks cafe located in Norfolk, Virginia indicated that 98% of 50 people polled were repeat customers, 70% indicated that they ordered the same thing most of the time, and roughly 50% said that if there were a small device that could digitally transmit their favorite order, and provide payment for their order, they would use it.


A sampling of 50 complete order transactions times (from meet to receipt) indicated that the average transaction time to order and pay for a cup of coffee is 42 seconds.  QOS, Inc. has estimated that an average of 18 seconds will be eliminated from an order time using the proposed innovation.  Statistics indicate that each six-second improvement in speed of service generates an extra 1 percent of sales.  This small business concern believes that roughly 9 million dollars could be gained from sales alone if only 10% of Starbucks customers used this product (see appendix for explanation of math).


In addition to the SBIR grants for this project, Old Dominion University will be providing in kind services to this small business concern; this includes the facilities and Ethernet that is already used by the Computer Science department.  Further funding will come from Starbucks Corporation.  This is possible because at the beginning of phase III a contractual agreement will be signed between Starbucks Corporation and Quick Order Systems Inc. ensuring that Starbucks will buy our product.  Once funds have been delivered to QOS, Inc. the parts needed for our product will be ordered.  These parts require no assembly; they will be shipped to QOS, Inc. and then directly sent with the Installation Technician to the store(s) where they will be implemented. 

1.3.6 Consultants and Subawards/Subcontracts

This Small Business Innovation Research Phase I project will require the consulting service of Abby Brown.  
Abby Brown:

Works in the RES Professional Services department of Micros Systems Incorporated.  Micros Systems Inc. is a producer of POS terminals aimed at the restaurant and hotel industry.  Her most current endeavor attributed to the development of the API system used in the Micros 3700 POS terminal that is currently used by Starbucks cafes in U.S. Airports, Greece and Australia.  She will be paid a flat fee of $15,000 during Phase I for providing feedback and answering questions related to POS terminal software.

Joan Smith:


Works for IAS, Inc. Sold Blue Eye Technology and INCR Chesapeake to Northrop Grumman. Joan is our marketing and business consultant. She will be in charge of directing our marketing plan and business model as well as advising on contractual obligations and proprietary issues. This business consultant will also assist in developing non-disclosure agreements to prevent proprietary information from becoming public. The business consultant will be paid a flat fee of $15,000 during Phase II of our developmental cycle.

Mary Brewster:


Works for Old Dominion University, and is a C.P.A. as well as an accountant professor. This accountant consultant will work in conjunction with the Budget Manager during Phase II to ensure that cost overruns do not occur, and that proper fiscal management tools are used to keep Quick Order Systems within SBIR budget limits. The accountant consultant will be paid a flat fee of $15,000 during Phase II of the developmental cycle.
1.3.7 Equivalent or Overlapping Proposals to other Federal Agencies

None
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1.5 Biographical Sketch

Carlton Northern - a senior at ODU is expecting to graduate with a bachelor of Computer Science in May of 2005.  Currently he is working as a System Administrator for the Digital Library Research Group of ODU.  Carlton’s skills include C++, HTML, Linux Administration, Oracle Administration, SQL, Shell and Bash Scripting, and Parallel Processing with MPI.

Andrej Ciric – Graduated with a B.S. from the University of Arizona in Molecular and Cellular Biology, and is currently a senior at Old Dominion University pursuing a second degree in Computer Science. He is the project manager for Quick Order Systems Inc. in Old Dominion’s Computer Productivity Initiative. Also, he is currently serving an internship at General Dynamics, working with simulation programming.
Christopher Roberts – a senior at Old Dominion University pursuing a B.S. in Computer Science.  He expects to graduate from ODU in the summer of 2005.  Chris currently works full time as a DOD contractor for General Dynamics – Advanced Information Systems.  He has been working with the company since July 1998 supporting the US Joint Forces Command Joint War Fighting Center as a UNIX Systems Administrator.  Chris’ technical capabilities relevant to this project include; C/C++ programming, PERL, shell scripting, MySQL, HTML/PHP, and Solaris/Linux administration.

Kevin Jones - Currently I am a senior at Old Dominion University, majoring in Computer Science.  I am 26 years of age. I'm originally from Pittsburgh, Pennsylvania.  I presently hold a B.S. from Virginia State University in Mathematics with a concentration in Engineering.  Presently, I work as a sixth grade math teacher, in the Newport News Public School System.  
Mike Schaefer - Besides the obvious that I am a Senior CS student at ODU, I am also a scholarship NROTC Midshipman, set to be commissioned by the Navy in May 2005, right after graduation. I entered ODU with 33 transfer credits as a result of dual-enrollment during high school. This helped tremendously in my efforts to earn my degree in Computer Science in four years. Sometimes as a result, however, I find myself the youngest and least experienced of the pack of CS students. 

My goals are to earn a BS in CS, enter the Navy as a commissioned officer in the Surface Warfare Community, eventually switching to the Information Professional Community. There I will hope to bring my knowledge of and enthusiasm for computing in an effort to keep the Navy on the edge of computer and network technology. I also hope to attend the Naval Post-Graduate School in an effort to earn a Master's in Computer Science. 
1.6 Budget
The budget for this project has been split into four sections.  Section one corresponds to Phase 1.  Section two corresponds to Phase 2.  Section 3 corresponds to the first year of Phase 3.  Section 4 corresponds to Phase 3 out-years.

1.6.1.a - Phase 1:  Personnel Budget Justification

	Personnel

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	Project Manager
	1
	 $       78,077 
	79
	 $  16,899 

	Software Engineer IV
	1
	 $       74,255 
	73
	 $  14,851 

	Software Engineer I
	1
	 $       42,088 
	60
	 $    6,919 

	Hardware Engineer II
	1
	 $       50,222 
	40
	 $    5,504 

	Database Developer
	1
	 $       46,187 
	50
	 $    6,327 

	Systems Engineer
	1
	 $       67,125 
	30
	 $    5,517 

	Preliminary Personnel Total
	 $  56,017 

	40% Overhead
	 $  22,407 

	Total Personnel
	 $  78,424 


Project Manager-

The Project Manager will ensure that we do not run over budget or time by managing the trade-offs between schedule, cost and performance.  They will assist in the coordination of various development teams and keep up to date on any of the technical details of the project.

Software Engineer IV-

This position will be filled with our most experienced software engineer.  They will be responsible for designing the entire code base for the project.  There are five major modules that will need to be designed for this project. They are:

1. Point of sale (POS) software emulation

2. A module that can communicate directly with the chosen RFID reader

3. A module that converts an order to a number and back

4. A module that connects to the POS software that can communicate to a remote database for order retrieval

5.  A module on the database server that will accept information requests and reply to them appropriately

In addition to designing these modules, they will be responsible for the development of the software.  In addition to that, they will be responsible for assigning software development tasks to both the Software Engineer I and the Database Developer.

Hardware Engineer II-

The Hardware Engineer II will be responsible for researching and testing various RFID readers and transponders.  They will have the task of verifying which RFID readers and transponders will work properly with our project.

Systems Engineer-

The Systems Engineer will be required to setup and install all workstations and the database server.  They will be responsible for the installation and configuration of the Red Hat Enterprise Server software onto the database server.  

Database Developer-

The database developer will be required to design the database layout for the project.  This layout is crucial to the project because if the database cannot be accessed fast, the 

Software Engineer I-

The Software Engineer I will take direct development tasks from the Software Engineer IV.  They will be responsible for developing any modules as required.

1.6.1.b - Phase 1:  Hard Resources Budget Justification
	Required Hard Resources

	
	Unit Cost
	Units
	Total Cost

	Server (database)
	 $   2,500 
	1
	 $   2,500 

	Workstation
	 $   1,000 
	6
	 $   6,000 

	RFID Readers (various types)
	 $       50 
	14
	 $      700 

	RFID Transponders (Tags)
	 $    0.20 
	75
	 $        15 

	Network switch
	 $       50 
	1
	 $        50 

	Red Hat ES (for database server)
	 $     349 
	1
	 $      349 

	Misc. supplies and materials
	 $   1,500 
	N/A
	 $   1,500 

	Total Resources
	 $ 11,114 


Database Server- 

The database server will have multiple functions.  Its primary function would be to store the main database that stores customer order information.  MySQL will be the database software that is loaded and configured for use in this project.

The database server will have Samba loaded onto it.  Samba will provide the workstations a common shared network drive(s) to share information with.  Code being developed will also be stored there for all to have access to it.

The database server will have Apache web server software loaded.  This web server will have a mockup of the web based order configuration software running on it. 

The database server will also have a tape drive installed in it.  The tape drive will be used to do daily backups of the code and the database to protect against data loss.

MySQL, Samba, Apache and the tape backup software all comes bundled with the Red Hat Enterprise Server software. 

Workstations (6)-

The six workstations will be used by the staff for day to day work on the project.  They will be preloaded by the manufacturer to include office productivity and development software as required by the staff.  They will be able to communicate with the database server to gain access to the database, source code, network shares, email, and web services.

RFID Readers (6)-

RFID readers will be required to read the RFID transponders that will store a unique customer number on it.  Various types of RFID readers will be purchased to be evaluated.  

RFID Transponders (75)-

RFID Transponders will store a unique customer number on it.  This number will be read by the RFID reader.  Seventy five units will be required for testing the proof of concept so that multiple accounts can be created and tested individually.

Network Switch-

The workstations and servers must have a network switch for network communication.  The workstations will be communicating with the server for file storage, database access, web server access, and email.

Red Hat Enterprise Server Software/License-

The Red Hat Server Software was chosen because it includes all of the services we would require for development of the project for one low cost.  The software included that we would utilize is:

1. MySQL – MySQL is a fully functioning and well know database server.

2. Samba – Samba allows windows file shares to be created on a UNIX/Linux server.  These file shares will be used to share project source code as well as other related documents.

3. Apache – Apache is the most widely used and trusted web server available.  We will use this web server to build a working prototype of the order customization website.

Misc. Supplies and Materials-

This budget will be used to purchase any required materials.  Some of the known materials required will be:

1. Networking cables

2. DDS-5 backup tapes (to backup the data on the server)

3. Blank media

4. Office supplies (Paper, pens, pencils, staples, etc.)

1.6.1.c - Phase 1:  Consultant Budget Justification

	Consultants

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	POS Consultant
	1
	 $         5,000 
	N/A
	 $    5,000 

	Total Consultants
	 $       5,000 


POS Consultant-

Abby Brown:  Works in the RES Professional Services department of Micros Systems Incorporated.  Micros Systems Inc. is a producer of POS terminals aimed at the restaurant and hotel industry.  Her most current endeavor attributed to the development of the API system used in the Micros 3700 POS terminal that is currently used by Starbucks cafes in U.S. Airports, Greece and Australia.  She will be paid a flat fee of $15,000 during Phase I for providing feedback and answering questions related to POS terminal software.

1.6.1.d - Phase 1:  Travel Budget Justification

	Travel

	
	Personnel
	Cost
	Total Cost

	NSF Grantee Workshop (2 days)
	
	
	

	
	Airfare
	2
	 $   500 
	 $   1,000 

	
	Hotel
	2
	 $   200 
	 $      400 

	
	Misc. (car rental, meals, etc.)
	2
	 $   200 
	 $      400 

	Total Travel
	 $   1,800 


NSF Grantee Workshop-
The travel for this workshop is an NSF requirement.  The cost covers all travel expenses for two employees to attend the NSF Grantee Workshop.  This is a two day trip.
1.6.1.e - Phase 1:  Total Budget Requirements

	Phase 1 Budget Summary

	Total Personnel Cost
	 $   78,424 

	Total Hard Resource Cost
	 $   11,114 

	Total Consultant Cost
	 $     5,000 

	Total Travel Cost
	 $     1,800 

	Total Phase 1 Budget
	 $         96,300 


1.6.2.a - Phase 2:  Personnel Budget Justification
	Personnel

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	Project Manager
	1
	 $    78,077 
	365
	 $     78,077 

	Budget Manager
	1
	 $    74,175 
	360
	 $     73,159 

	Software Engineer IV
	2
	 $    78,594 
	360
	 $   155,035 

	Software Engineer I
	1
	 $    47,088 
	200
	 $     25,802 

	Systems Engineer
	1
	 $    74,175 
	200
	 $     40,644 

	Database Developer
	1
	 $    46,187 
	120
	 $     15,185 

	Database Engineer
	1
	 $    74,175 
	50
	 $     10,161 

	Quality Assurance
	1
	 $    53,240 
	40
	 $       5,835 

	Contracts Administration
	1
	 $    79,247 
	30
	 $       6,513 

	R&D Manager
	1
	 $    46,287 
	150
	 $     19,022 

	Technical Writer
	1
	 $    50,222 
	330
	 $     45,406 

	Preliminary Personnel Total
	 $   474,838 

	40% Overhead
	 $   189,935 

	Total Personnel
	 $   664,773 


Project Manager-

The Project Manager will ensure that we do not run over budget or time by managing the trade-offs between schedule, cost and performance.  They will assist in the coordination of various development teams and keep up to date on any of the technical details of the project.

Budget Manager-

The main focus of the Budget Manager will to manage the spending of all facets of the project.  The Budget Manager ensures that all financial expenditures are properly accounted for, and maintains a daily report of allocated funds.  It will also be necessary for the Budget Manager to plan future expenses to comply with the budget.

Software Engineer IV-

This position will be filled with our most experienced software engineer.  They will be responsible for designing the entire code base for the project.  There are five major modules that will need to be designed for this project. They are:

6. Point of sale (POS) software emulation

7. A module that can communicate directly with the chosen RFID reader

8. A module that converts an order to a number and back

9. A module that connects to the POS software that can communicate to a remote database for order retrieval

10.  A module on the database server that will accept information requests and reply to them appropriately

In addition to designing these modules, they will be responsible for the development of the software.  In addition to that, they will be responsible for assigning software development tasks to both the Software Engineer I and the Database Developer

Software Engineer I-

The Software Engineer I will take direct development tasks from the Software Engineer IV.  They will be responsible for developing any modules as required.

Systems Engineer-

The Systems Engineer will be required to setup and install all new workstations.  They will also be responsible for continued maintenance of the database server running Red Hat Enterprise Server and the preexisting workstations.  An ongoing backup and maintenance plan will put in place to keep all hardware in working condition.  This will mitigate problems from any possible hardware failures. 

Database Engineer-
The Database Engineer will be required to design and configure the first version of the final database configuration for the Quick Order Pass.  They will also be responsible for monitoring all database performance related issues to confirm that the database is always running at the fastest possible speed.
Database Developer-
The Database Developer will be required to write the software that interfaces the POS terminal software to the database.  This software will need to handle both order information and payment information.  In addition to the POS terminal interface, a interface to a website 
Quality Assurance-

The Quality Assurance personnel will work in a variety of roles of the project, including production, planning and other aspects of management.  It’s important for Quality Assurance personnel to act as catalyst for performance and excellence.

Technical Writer-

The Technical Writer’s prime objective is to produce a document that will be used as a manual to be shipped with the final product.  Its detrimental that is document is clear-cut and easy document to comprehend.

1.7 Current and Pending Support of Principle Investigator and Senior Personnel
Dennis Ray:

· Primary Activities at Old Dominion University: 
Teach undergraduate and lower level graduate courses in the Computer Science Department. Conduct research on projects of interest within time available. 

· GRANTS AWARDED: 

	1992-1994 Computer Productivity Initiative 
	Co-principal investigator 
	with K. Maly & C. Wild 
	Educational System Development, NSF $215,522, with ODU match of $279,137 

	1988-1990 An Integrated Research/Instructional Facility to Evaluate and Transfer Software Production Technologies, 
	Co-principal investigator 
	with K. Maly, C. Wild, David Harnage 
	Equipment grant from AT&T Information Systems, $728,000. 

	1988/89 Software Development for the Two-Axis Angle Calibration System 
	Principal Investigator 
	NASA, Langley VA 
	Software System Development $1666.00. 


Andrej Ciric:

None.
9.8 Equipment, Instrumentation, Computers, and Facilities

Facilities: 

Provided in kind from Old Dominion University. Includes the working space necessary for Phase I development, Electricity, Lighting, and Internet Connection.

Equipment:

Database Server- 

The database server will have multiple functions.  Its primary function would be to store the main database that stores customer order information.  MySQL will be the database software that is loaded and configured for use in this project.

The database server will have Samba loaded onto it.  Samba will provide the workstations a common shared network drive(s) to share information with.  Code being developed will also be stored there for all to have access to it.

The database server will have Apache web server software loaded.  This web server will have a mockup of the web based order configuration software running on it. 

The database server will also have a tape drive installed in it.  The tape drive will be used to do daily backups of the code and the database to protect against data loss.

MySQL, Samba, Apache and the tape backup software all comes bundled with the Red Hat Enterprise Server software. 

Workstations (6)-

The six workstations will be used by the staff for day to day work on the project.  They will be preloaded by the manufacturer to include office productivity and development software as required by the staff.  They will be able to communicate with the database server to gain access to the database, source code, network shares, email, and web services.

RFID Readers (6)-

RFID readers will be required to read the RFID transponders that will store a unique customer number on it.  Various types of RFID readers will be purchased to be evaluated.  

RFID Transponders (75)-

RFID Transponders will store a unique customer number on it.  This number will be read by the RFID reader.  Seventy five units will be required for testing the proof of concept so that multiple accounts can be created and tested individually.

Network Switch-

The workstations and servers must have a network switch for network communication.  The workstations will be communicating with the server for file storage, database access, web server access, and email.

Red Hat Enterprise Server Software/License-

The Red Hat Server Software was chosen because it includes all of the services we would require for development of the project for one low cost.  The software included that we would utilize is:

4. MySQL – MySQL is a fully functioning and well know database server.

5. Samba – Samba allows windows file shares to be created on a UNIX/Linux server.  These file shares will be used to share project source code as well as other related documents.

6. Apache – Apache is the most widely used and trusted web server available.  We will use this web server to build a working prototype of the order customization website.

Misc. Supplies and Materials-

This budget will be used to purchase any required materials.  Some of the known materials required will be:

5. Networking cables

6. DDS-5 backup tapes (to backup the data on the server)
Supplementary Materials:
Management Plan:


The management plan for Quick Order Systems, Inc. is broken down into two categories:  interpersonal management and budget/management.  Interpersonal communication is generally how the group communicates with each other.  While, the cost/schedule issue leans toward the resources, time, and personal.


Quick Order Systems, Inc uses interpersonal communication methods consisting of forums, e-mail, minutes, and meetings.  Each team member uses the appropriate forums to post any ideas, information, or files vital for the Quick Order Pass.  Quick Order Systems uses a Concurrent Version System to authorize any modifications to any existing code for the Quick Order Pass.  The use of e-mail allows communication among specific team members, consultants, and sources within Quick Order Systems, Inc.  Minutes are taken during team group meetings as a record of what has been accomplished and what needs to be done.  Quick Order Pass meetings are times when team members are able to interact with each other.  During the meetings, the group discusses the current earned value situation, along with work needed, and future plans for the Quick Order Pass.

The Quick Order Pass uses a Work Breakdown Structure for cost/schedule issues.  From the Work Breakdown Structure, every group member is able to retrieve the budget available, development time, and personal responsibilities.

Work Breakdown Structure:
Phase 0:  Conception Schedule
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Phase 0 is an overall research for the Quick Order System.  The deliverables are feasibility presentation, milestone presentation, final approval presentation, and project website.  The feasibility presentation explains what is needed to implement the Quick Order Pass.  Milestones presentation explains how to implement the Quick Order Pass. Project website provides access to information regarding the Quick Order Pass.  The final approval presentation decides on to provide funding for the Quick Order Pass. The expected completion of this phase is 12/15/2004.

Phase 1:  Proof of Concept Schedule


[image: image5]

Phase 1 is the proof that Quick Order Pass is feasible.  The deliverables are documentation, market research, prototype design, lab prototype, project website, and SBIR Phase 2.  Documentations are recorded findings of the Quick Order Pass.  Market research indicates who the potential market will be considering company background and standing in the market place.  Prototype design is the intended construction of the Quick Order Pass.  Lab prototype is a preliminary working model of the Quick Order Pass.  Project website provides access to information regarding the Quick Order Pass.  Project website provides access to current status and any new information regarding the Quick Order Pass.  SBIR Phase 2 is trying to figure which funding agency will be appropriate for the Quick Order Pass.  The expected completion is 4/28/2005.

Phase 2:  Prototype Development

[image: image6]

Phase 2 is the development of an actual prototype for the Quick Order Pass.  The deliverables include production specifications, beta-test contracts, management plan, personnel plan, test/evaluation plan, and marketing plan.  Production specifications explain the in detail of the components of the Quick Order Pass.  Beta test contracts helps for the Quick Order Pass to be test in a real world environment.  Management plan is how the group will be working on the Quick Order Pass.  Personnel plans are the intended people who will be constructing the Quick Order Pass.  Test/evaluation plan provides the steps to decipher when the Quick Order Pass is considered to be complete.  Marketing plan decides what company will best suit for the Quick Order Pass by looking through company background and current status in the market place.  The expected completion date is 5/1/2006.

Phase 3:  Production Schedule
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Phase 3 is the Quick Order Pass to be in the available as a product.  The deliverables are sale contracts, product manuals, customer support location, product roll-out, and out year strategy.  Sale contracts are for the costumers interested in purchasing the Quick Order System.  Product manuals explain how to use the Quick Order Pass.  Customer support locations are places that customers can contact to fix any malfunctions of the Quick Order Pass.  Product roll-out is when the Quick Order Pass will be implemented to the existing customer point of sale terminals.  Out year strategy the expected plan for the Quick Order Pass in the future.  The expected completion is 5/1/2009.
Evaluation Plan:


The evaluation plan for the Quick Order System is divided into technical and consumer oriented evaluations.  Technical evaluations take place in both phase I and II.  Phase I deals with preliminary communication modules and basic hardware interoperability.  Consumer oriented evaluations tests for the ease of use of the Quick Order Pass and is done late into phase II.  

The main concern of Technical evaluations is basic hardware/software interoperability.  Quick Order Pass hardware consists of a RFID transponder, RFID reader, point of sale terminal, and a database.  The issues that need be addressed from the hardware are communication with the reader, reader and point of sale terminal work together, and point of sale terminal and database able to exchange information.  The RFID transponder has to able to send a customer number to the RFID reader.  RFID reader has to be able to send the customer number to the point of sale terminal.  The point of sale terminal sends the customer number to the database.  The database uses the customer number to send the account balance to the point of sale terminal.  The point of sale terminal sends back a new account balance.  When the components are fully functional, then software interoperability can begin.  Quick Order Pass software lies in the Application Program Interface.  The information from the RFID reader is collected into the point of sale terminal.  The Application Program Interface has to be able to process and send the data from the point of sale terminal to the database.  The point of sale has to carry out the transaction and send the data to the database.  

Consumer oriented evaluations testing will be done by beta-testing.  Beta-testing for the Quick Order Pass involves real world environment testing.  The Quick Order Pass will be placed into two actual store sites for two months.  During this beta-test duration, consumers will be using the Quick Order Pass and able to provide feedback for the Quick Order Pass.  This feedback will help to fix any problems that remain from earlier testing efforts.  When the problems are dealt with the Quick Order Pass will be considered to be finalized.

Phase 1: Detailed WBS
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Phase 2: Detailed WBS
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Phase 3: Detailed WBS
[image: image10.jpg]L S e S l e 02 03 | os [ar | @2 | @ | or | [0z |as o
T [Pss o] sz | v | 1o [
[ e | avaon | w1 3
+ [swomamproeed sz | e | w0 [0
O e N e e
> [Farvce ot s | anon | 1 )
O sz | e | w0 |0
Fartvrecrgasion s | sz | w0 | 03
[ oo ndcorgmeesovee [ s3] vz | wvems | o0
o [ Iital product launch 3000| svzom | szooe | 00 | %k
0 oo | e | srons | o —
1 [Seppromtomerocaions[co0e|_aoce | vz | ovro. | —





Funding Plan:
The funding plan is based on SBIR grant funding and Old Dominion University.  SBIR grant funding will be provided by the National Science Foundation.  The National Science foundation support’s high quality projects on important scientific, engineering, or science/engineering education problems and opportunities that lead to significant commercial and public benefit.  The Q.O.S will enable a commercial business to boost profits and customer satisfaction, by reducing errors and increasing thorough put.  Simultaneously, it empowers customers with ability to quickly order and pay for purchased goods without the worries of inaccurate orders.  

Phase I:

The funding plan focuses on research and developing a technically feasible product.  Through the SBIR a maximum of 100k will be available on December 8th, 2004.  The personnel required to make this first phase possible will include many engineering to not only research the technical aspects of the Q.O.S., but also to integrate the system with a database to illustrate fully functional integration.  The personal alone required for phase one will total approximately 60,000.  The hard resources that will be used in the first phase, include different types of transponders and RFID tags.  By testing different combinations of readers and transponders we can build the most optimal and efficient system through careful planning and testing.  To simulate a working database a server is required along with approximately 6 workstations to ensure all personnel have  a working terminal.  The total cost for Phase 1 including 40% overhead is 97,400 dollars.  

Phase II:

Allows for a maximum of 750k that will be provided on January 29th.  This phase will focus on taking our prototype and refine it into a workable stand alone system.  This includes a database that could actually be used in a Starbucks.  This model will be capable of being accessed from different readers and multiple readers.  The focus is to ensure reliability and an accurate system, and to find all holes or cracks in the system and fully debug them.  The same personnel from the first phase will also be included in the second phase.  In addition there will be a need to hire a Point of Sale expert to not only test our system, but to advise on the direction and overall guidance of the system.  A Contracts Administrator will create any necessary contracts needed in order to patent and copyright our system to ensure the integrity of our system.  Technical Writers will write any manuals needed to distribute with the systems.  Additional hard resources from Phase I include 6 IBM 4695-322 POS systems.  With these systems the Q.O.S can be fully integrated with systems that are used in many Starbucks, to once again demonstrate fluidity of the system.  The total budget for phase 2 is approximately 734,800. 

Phase III:

Primary funding will come from the customer that buys our product, and will be supported by our intrinsic profitability.  This will allow us to retrofit our system to their specific needs and demands.  Once an initial customer is satisfied it will then be possible to create similar systems for a wide array of different customer bases.
Budget Plan:
The budget for this project has been split into four sections.  Section one corresponds to Phase 1.  Section two corresponds to Phase 2.  Section 3 corresponds to the first year of Phase 3.  Section 4 corresponds to Phase 3 out-years.

Phase 1:  Personnel Budget Justification

	Personnel

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	Project Manager
	1
	 $       78,077 
	79
	 $  16,899 

	Software Engineer IV
	1
	 $       74,255 
	73
	 $  14,851 

	Software Engineer I
	1
	 $       42,088 
	60
	 $    6,919 

	Hardware Engineer II
	1
	 $       50,222 
	40
	 $    5,504 

	Database Developer
	1
	 $       46,187 
	50
	 $    6,327 

	Systems Engineer
	1
	 $       67,125 
	30
	 $    5,517 

	Preliminary Personnel Total
	 $  56,017 

	40% Overhead
	 $  22,407 

	Total Personnel
	 $  78,424 


Project Manager-

The Project Manager will ensure that we do not run over budget or time by managing the trade-offs between schedule, cost and performance.  They will assist in the coordination of various development teams and keep up to date on any of the technical details of the project.

Software Engineer IV-

This position will be filled with our most experienced software engineer.  They will be responsible for designing the entire code base for the project.  There are five major modules that will need to be designed for this project. They are:

11. Point of sale (POS) software emulation

12. A module that can communicate directly with the chosen RFID reader

13. A module that converts an order to a number and back

14. A module that connects to the POS software that can communicate to a remote database for order retrieval

15.  A module on the database server that will accept information requests and reply to them appropriately

In addition to designing these modules, they will be responsible for the development of the software.  In addition to that, they will be responsible for assigning software development tasks to both the Software Engineer I and the Database Developer.

Hardware Engineer II-

The Hardware Engineer II will be responsible for researching and testing various RFID readers and transponders.  They will have the task of verifying which RFID readers and transponders will work properly with our project.

Systems Engineer-

The Systems Engineer will be required to setup and install all workstations and the database server.  They will be responsible for the installation and configuration of the Red Hat Enterprise Server software onto the database server.  

Database Developer-

The database developer will be required to design the database layout for the project.  This layout is crucial to the project because if the database cannot be accessed fast, the 

Software Engineer I-

The Software Engineer I will take direct development tasks from the Software Engineer IV.  They will be responsible for developing any modules as required.

Phase 1:  Hard Resources Budget Justification
	Required Hard Resources

	
	Unit Cost
	Units
	Total Cost

	Server (database)
	 $   2,500 
	1
	 $   2,500 

	Workstation
	 $   1,000 
	6
	 $   6,000 

	RFID Readers (various types)
	 $       50 
	14
	 $      700 

	RFID Transponders (Tags)
	 $    0.20 
	75
	 $        15 

	Network switch
	 $       50 
	1
	 $        50 

	Red Hat ES (for database server)
	 $     349 
	1
	 $      349 

	Misc. supplies and materials
	 $   1,500 
	N/A
	 $   1,500 

	Total Resources
	 $ 11,114 


Database Server- 

The database server will have multiple functions.  Its primary function would be to store the main database that stores customer order information.  MySQL will be the database software that is loaded and configured for use in this project.

The database server will have Samba loaded onto it.  Samba will provide the workstations a common shared network drive(s) to share information with.  Code being developed will also be stored there for all to have access to it.

The database server will have Apache web server software loaded.  This web server will have a mockup of the web based order configuration software running on it. 

The database server will also have a tape drive installed in it.  The tape drive will be used to do daily backups of the code and the database to protect against data loss.

MySQL, Samba, Apache and the tape backup software all comes bundled with the Red Hat Enterprise Server software. 

Workstations (6)-

The six workstations will be used by the staff for day to day work on the project.  They will be preloaded by the manufacturer to include office productivity and development software as required by the staff.  They will be able to communicate with the database server to gain access to the database, source code, network shares, email, and web services.

RFID Readers (6)-

RFID readers will be required to read the RFID transponders that will store a unique customer number on it.  Various types of RFID readers will be purchased to be evaluated.  

RFID Transponders (75)-

RFID Transponders will store a unique customer number on it.  This number will be read by the RFID reader.  Seventy five units will be required for testing the proof of concept so that multiple accounts can be created and tested individually.

Network Switch-

The workstations and servers must have a network switch for network communication.  The workstations will be communicating with the server for file storage, database access, web server access, and email.

Red Hat Enterprise Server Software/License-

The Red Hat Server Software was chosen because it includes all of the services we would require for development of the project for one low cost.  The software included that we would utilize is:

7. MySQL – MySQL is a fully functioning and well know database server.

8. Samba – Samba allows windows file shares to be created on a UNIX/Linux server.  These file shares will be used to share project source code as well as other related documents.

9. Apache – Apache is the most widely used and trusted web server available.  We will use this web server to build a working prototype of the order customization website.

Misc. Supplies and Materials-

This budget will be used to purchase any required materials.  Some of the known materials required will be:

7. Networking cables

8. DDS-5 backup tapes (to backup the data on the server)

9. Blank media

10. Office supplies (Paper, pens, pencils, staples, etc.)

Phase 1:  Consultant Budget Justification

	Consultants

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	POS Consultant
	1
	 $         5,000 
	N/A
	 $    5,000 

	Total Consultants
	 $       5,000 


POS Consultant-

Abby Brown:  Works in the RES Professional Services department of Micros Systems Incorporated.  Micros Systems Inc. is a producer of POS terminals aimed at the restaurant and hotel industry.  Her most current endeavor attributed to the development of the API system used in the Micros 3700 POS terminal that is currently used by Starbucks cafes in U.S. Airports, Greece and Australia.  She will be paid a flat fee of $15,000 during Phase I for providing feedback and answering questions related to POS terminal software.

Phase 1:  Travel Budget Justification

	Travel

	
	Personnel
	Cost
	Total Cost

	NSF Grantee Workshop (2 days)
	
	
	

	
	Airfare
	2
	 $   500 
	 $   1,000 

	
	Hotel
	2
	 $   200 
	 $      400 

	
	Misc. (car rental, meals, etc.)
	2
	 $   200 
	 $      400 

	Total Travel
	 $   1,800 


NSF Grantee Workshop-
The travel for this workshop is an NSF requirement.  The cost covers all travel expenses for two employees to attend the NSF Grantee Workshop.  This is a two day trip.
Phase 1:  Total Budget Requirements

	Phase 1 Budget Summary

	Total Personnel Cost
	 $   78,424 

	Total Hard Resource Cost
	 $   11,114 

	Total Consultant Cost
	 $     5,000 

	Total Travel Cost
	 $     1,800 

	Total Phase 1 Budget
	 $         96,300 


Phase 2:  Personnel Budget Justification
	Personnel

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	Project Manager
	1
	 $    78,077 
	365
	 $     78,077 

	Budget Manager
	1
	 $    74,175 
	360
	 $     73,159 

	Software Engineer IV
	2
	 $    78,594 
	360
	 $   155,035 

	Software Engineer I
	1
	 $    47,088 
	200
	 $     25,802 

	Systems Engineer
	1
	 $    74,175 
	200
	 $     40,644 

	Database Developer
	1
	 $    46,187 
	120
	 $     15,185 

	Database Engineer
	1
	 $    74,175 
	50
	 $     10,161 

	Quality Assurance
	1
	 $    53,240 
	40
	 $       5,835 

	Contracts Administration
	1
	 $    79,247 
	30
	 $       6,513 

	R&D Manager
	1
	 $    46,287 
	150
	 $     19,022 

	Technical Writer
	1
	 $    50,222 
	330
	 $     45,406 

	Preliminary Personnel Total
	 $   474,838 

	40% Overhead
	 $   189,935 

	Total Personnel
	 $   664,773 


Project Manager-

The Project Manager will ensure that we do not run over budget or time by managing the trade-offs between schedule, cost and performance.  They will assist in the coordination of various development teams and keep up to date on any of the technical details of the project.

Budget Manager-

The main focus of the Budget Manager will to manage the spending of all facets of the project.  The Budget Manager ensures that all financial expenditures are properly accounted for, and maintains a daily report of allocated funds.  It will also be necessary for the Budget Manager to plan future expenses to comply with the budget.

Software Engineer IV-

This position will be filled with our most experienced software engineer.  They will be responsible for designing the entire code base for the project.  There are five major modules that will need to be designed for this project. They are:

16. Point of sale (POS) software emulation

17. A module that can communicate directly with the chosen RFID reader

18. A module that converts an order to a number and back

19. A module that connects to the POS software that can communicate to a remote database for order retrieval

20.  A module on the database server that will accept information requests and reply to them appropriately

In addition to designing these modules, they will be responsible for the development of the software.  In addition to that, they will be responsible for assigning software development tasks to both the Software Engineer I and the Database Developer

Software Engineer I-

The Software Engineer I will take direct development tasks from the Software Engineer IV.  They will be responsible for developing any modules as required.

Systems Engineer-

The Systems Engineer will be required to setup and install all new workstations.  They will also be responsible for continued maintenance of the database server running Red Hat Enterprise Server and the preexisting workstations.  An ongoing backup and maintenance plan will put in place to keep all hardware in working condition.  This will mitigate problems from any possible hardware failures. 

Database Engineer-
The Database Engineer will be required to design and configure the first version of the final database configuration for the Quick Order Pass.  They will also be responsible for monitoring all database performance related issues to confirm that the database is always running at the fastest possible speed.
Database Developer-
The Database Developer will be required to write the software that interfaces the POS terminal software to the database.  This software will need to handle both order information and payment information.  In addition to the POS terminal interface, a interface to a website 
Quality Assurance-

The Quality Assurance personnel will work in a variety of roles of the project, including production, planning and other aspects of management.  It’s important for Quality Assurance personnel to act as catalyst for performance and excellence.

Technical Writer-

The Technical Writer’s prime objective is to produce a document that will be used as a manual to be shipped with the final product.  Its detrimental that is document is clear-cut and easy document to comprehend.

Phase 2:  Hard Resources Budget Justification

	Required Hard Resources

	
	Unit Cost
	Units
	Total Cost

	POS Terminal (IBM 4695-322)
	 $        1,000 
	6
	 $    6,000 

	Workstation
	 $        1,000 
	7
	 $    7,000 

	RFID Readers (USB)
	 $            50 
	10
	 $       500 

	RFID Transponders (Tags)
	 $         0.20 
	1000
	 $       200 

	Misc. supplies and materials
	 $        2,500 
	N/A
	 $    2,500 

	Total Resources
	 $   16,200 


POS Terminals (6)- 

Starbucks currently uses IBM 4695-322 as their point of sale terminal in their cafes.  The terminals will be used to build an accurate working prototype.  Six of them will be purchased to provide one to each developer and have a few more for testing.

Workstations (7)-

Additional staff will be hired this phase. The additional staff will require these additional workstations.  The workstations will be used by the staff for day to day work on the project.  They will be preloaded by the manufacturer to include office productivity and development software as required by the staff.  They will be able to communicate with the database server to gain access to the database, source code, network shares, email, and web services.

RFID Readers (10)-

RFID readers will be required to read the RFID transponders that will store a unique customer number on it.  Various types of RFID readers will be purchased to be evaluated.  

RFID Transponders (1000)-

RFID Transponders will store a unique customer number on it.  This number will be read by the RFID reader.  One thousand units will be required for testing the prototype.  The majority of these transponders will go directly to the Starbucks beta test site beta testers.

Misc. Supplies and Materials-

This budget will be used to purchase any required materials.  Some of the known materials required will be:

1. Networking cables

2. DDS-5 backup tapes (to backup the data on the server)

3. Blank media

4. Office supplies (Paper, pens, pencils, staples, etc.)

Phase 2:  Consultant Budget Justification

	Consultants

	
	Quantity
	Fixed Fee
	Days
	Cost

	Accounting Consultant
	1
	 $   15,000 
	N/A
	 $   15,000 

	Business Consultant
	1
	 $   15,000 
	N/A
	 $   15,000 

	POS Consultant
	1
	 $   15,000 
	N/A
	 $   15,000 

	Total Consultants
	 $   45,000 


Accounting Consultant-

Mary Brewer:  Works for Old Dominion University, and is a C.P.A. as well as an accountant professor. This accountant consultant will work in conjunction with the Budget Manager during Phase II to ensure that cost overruns do not occur, and that proper fiscal management tools are used to keep Quick Order Systems within SBIR budget limits. The accountant consultant will be paid a flat fee of $15,000 during Phase II of the developmental cycle.

Business Consultant-
Joan Smith:  Works for IAS, Inc. Sold Blue Eye Technology and INCR Chesapeake to Northrop Grumman. Joan is our marketing and business consultant. She will be in charge of directing our marketing plan and business model as well as advising on contractual obligations and proprietary issues. This business consultant will also assist in developing non-disclosure agreements to prevent proprietary information from becoming public. The business consultant will be paid a flat fee of $15,000 during Phase II of our developmental cycle.

POS Consultant-

Abby Brown:  Works in the RES Professional Services department of Micros Systems Incorporated.  Micros Systems Inc. is a producer of POS terminals aimed at the restaurant and hotel industry.  Her most current endeavor attributed to the development of the API system used in the Micros 3700 POS terminal that is currently used by Starbucks cafes in U.S. Airports, Greece and Australia.  She will be paid a flat fee of $15,000 during Phase I for providing feedback and answering questions related to POS terminal software.

Phase 2:  Total Budget Requirements

	Phase 2 Budget Summary

	Total Personnel Cost
	$ 664,773

	Total Hard Resource Cost
	$   16,200

	Total Consultant Cost
	$   45,000

	Total Phase 1 Budget
	 $    726,000 


Phase 3:  First Year Personnel Budget Justification

	Personnel

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	Project Manager
	1
	 $       78,077 
	Yearly
	 $      78,077 

	Accountant
	1
	 $       40,059 
	180
	 $      19,755 

	Installation Technician 
	25
	 $       42,124 
	Yearly
	 $ 1,053,100 

	Software Engineer II
	1
	 $       50,288 
	Yearly
	 $      50,288 

	Marketing Manager
	1
	 $       44,125 
	Yearly
	 $      44,125 

	Marketing Assistant
	1
	 $       24,135 
	Yearly
	 $      24,135 

	Quality Assurance
	1
	 $       53,240 
	Yearly
	 $      53,240 

	Lawyer
	1
	 $     150,000 
	60
	 $      24,658 

	Customer Support
	6
	 $       27,856 
	Yearly
	 $    167,136 

	Preliminary Personnel Total
	 $ 1,514,514 

	40% Overhead
	 $    605,805 

	Total Personnel
	 $ 2,120,319 


Project Manager-

The Project Manager will ensure that we do not run over budget or time by managing the trade-offs between schedule, cost and performance.  They will assist in the coordination of various development teams and keep up to date on any of the technical details of the project.

Accountant-

The account will work closely with the actual salaries of personnel and hard resources bought.  Also it will be necessary for the Accountant to provide detailed reports of the depletion of funds to the Budget Manager.

Installation Technician (25)-

Twenty-five installation technicians will be hired to perform installations of the Quick Order Pass at all existing Starbucks locations.  There are about 5500 current Starbucks locations.  It will take the twenty-five technicians one full year to outfit all Starbucks locations with the Quick Order Pass.

Software Engineer II-

The Software Engineer II will be responsible for maintaining any code related to the Quick Order Pass.  This includes bug fixes, new features, and feature enhancements.

Marketing Manager-

The Marketing Manager will analyze, interpret, define, propose and maintain market data on pricing, packaging, and product expansion.  Based on that data, this individual will deliver critical strategy and analytical recommendations on solution components, pricing, packaging and expansion.

Marketing Assistant-

Assist in marketing, promotion, and advertising.  Performs complex data collection, tabulation, and reports operations to assist with market research.

Quality Assurance-

The Quality Assurance personnel will work in a variety of roles of the project, including production, planning and other aspects of management.  It’s important for Quality Assurance personnel to act as catalyst for performance and excellence.

Lawyer-

To draft contracts and make sure all legal matters are dealt with in the proper fashion.  The Lawyer will protect us from violating any existing patents.  The Lawyer provides the overall project with a sense of quality control. 
Customer Support-

Six Customer Support personnel will be required to manage incoming customer support issues from both Starbucks and their customers.  These positions are year round and are meant to cover the timeframe that Starbucks is open during the regular day.
Phase 3:  First Year Hard Resources Budget Justification

	Required Hard Resources

	
	Unit Cost
	Units
	Total Cost

	Laptop
	 $         1,700 
	25
	 $      42,500 

	Misc. supplies and materials
	 $         2,000 
	1
	 $       2,000 

	Total Resources
	 $      44,500 


Laptops (25)-

The twenty-five laptops will be for the twenty-five installation technicians to use while doing installations at customer locations.  The technicians will need a portable computer be able to communicate via email back to the Quick Order Systems headquarters.  The laptop will also have training materials loaded on it to train store managers on how to use the new system.

Misc. Supplies and Materials-

This budget will be used to purchase any required materials.  Some of the known materials required will be:

1. Networking cables

2. DDS-5 backup tapes (to backup the data on the server)

3. Blank media

4. Office supplies (Paper, pens, pencils, staples, etc.)

Phase 3:  First Year Travel Budget Justification

	Travel

	
	Personnel
	Units
	Cost
	Total Cost

	Airfare
	25
	10
	 $              500 
	 $    125,000 

	Hotel
	25
	150
	 $                75 
	 $    281,250 

	Misc. (car rental, meals, etc.)
	25
	150
	 $                75 
	 $    281,250 

	Total Travel
	 $    687,500 


Travel-

Twenty-five Installation Technicians will be required to travel to Starbucks locations around the country to perform installations in existing stores.  Starbucks currently has about 5500 locations.  Twenty-five installation technicians will be required to complete the install at existing locations in one year’s time. 

Phase 3:  First Year Total Budget Requirements

	Phase 3 First Year Budget Summary

	Total Personnel Cost
	 $ 2,120,319 

	Total Hard Resource Cost
	 $      44,500 

	Total Travel Costs
	 $    687,500 

	Total Phase 3 Budget
	 $  2,852,300 


Phase 3:  Out Years Personnel Budget Justification

	Personnel

	
	Quantity
	Yearly Salary
	Days
	Salary Cost

	Project Manager
	1
	 $     82,077 
	Yearly
	 $            82,077 

	Accountant
	1
	 $     40,059 
	180
	 $            19,755 

	Installation Technician 
	5
	 $     42,124 
	Yearly
	 $          210,620 

	Software Engineer II
	1
	 $     50,288 
	Yearly
	 $            50,288 

	Marketing Manager
	1
	 $     44,125 
	Yearly
	 $            44,125 

	Lawyer
	1
	 $   150,000 
	20
	 $              8,219 

	Customer Support
	6
	 $     27,856 
	Yearly
	 $          167,136 

	Preliminary Personnel Total
	 $          582,220 

	40% Overhead
	 $          232,888 

	Total Personnel
	 $          815,108 


Project Manager-

The Project Manager will ensure that we do not run over budget or time by managing the trade-offs between schedule, cost and performance.  They will assist in the coordination of various development teams and keep up to date on any of the technical details of the project.

Accountant-

The account will work closely with the actual salaries of personnel and hard resources bought.  Also it will be necessary for the Accountant to provide detailed reports of the depletion of funds to the Budget Manager.

Installation Technician (5)-

Five installation technicians will be hired to perform installations of the Quick Order Pass at all new Starbucks locations.  Starbucks estimates that they will open 1000 new Starbucks locations every year.  It will take five technicians working the full year to keep up with Starbucks pace of opening new cafes.

Software Engineer II-
The Software Engineer II will be responsible for maintaining any code related to the Quick Order Pass.  This includes bug fixes, new features, and feature enhancements.

Marketing Manager-

The Marketing Manager will analyze, interpret, define, propose and maintain market data on pricing, packaging, and product expansion.  Based on that data, this individual will deliver critical strategy and analytical recommendations on solution components, pricing, packaging and expansion.

Lawyer-

To draft contracts and make sure all legal matters are dealt with in the proper fashion.  The Lawyer will protect us from violating any existing patents.  The Lawyer provides the overall project with a sense of quality control. 
Customer Support-
Six Customer Support personnel will be required to manage incoming customer support issues from both Starbucks and their customers.  These positions are year round and are meant to cover the timeframe that Starbucks is open during the regular day.

Phase 3:  Out Years Hard Resources Budget Justification

	Required Hard Resources

	
	Cost
	Quantity
	Total Cost

	Hardware upgrades
	 $     10,000 
	1
	 $            10,000 

	Misc. supplies and materials
	 $       2,000 
	1
	 $              2,000 

	Total Resources
	 $            12,000 


Hardware upgrades-

These funds will be used to replace broken and aging hardware.  This will primarily be workstation replacements.  In some cases the funds may be used as upgrades also.

Misc. supplies and materials-
This budget will be used to purchase any required materials.  Some of the known materials required will be:

1. Networking cables

2. DDS-5 backup tapes (to backup the data on the server)

3. Blank media

4. Office supplies (Paper, pens, pencils, staples, etc.)

Phase 3:  Out Years Travel Budget Justification

	Travel

	
	Personnel
	Units
	Cost
	Total Cost

	Airfare
	5
	10
	 $     500 
	 $            25,000 

	Hotel
	5
	150
	 $       75 
	 $            56,250 

	Misc. (car rental, meals, etc.)
	5
	150
	 $       75 
	 $            56,250 

	Total Travel
	 $          137,500 


Travel-

Five Installation Technicians will be required to travel to new Starbucks locations around the country to perform additional installations as new stores are opened.  Starbucks estimates that it will open about 1000 new stores per year.

Phase 3:  Out Years Total Budget Requirements
	Phase 3 Out Year Budget Summary

	Total Personnel Cost
	 $          815,108 

	Total Hard Resource Cost
	 $            12,000 

	Total Travel Cost
	 $          137,500 

	Phase 3 Out Year Budget Total
	 $         964,600 
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