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Abstract

Monitoring prepared food items has always been a major factor in the productivity of the restaurant industry. Too often, restaurants throw out expired food or improperly rotate the next items for preparation, leaving certain products to expire before use. Expired foods put the restaurant at the helm of health inspectors and sick customers. 
Most restaurants spend a considerable amount of time hand labeling and constantly monitoring their prepared items causing them to lose valuable preparation time.  This loss of time results in a loss of preparation productivity. With the livelihood of a restaurant being at arms with time and the selling of expired food, the shift from a redundant and time consuming system of hand labeling/monitoring food can now be ameliorated.  The current industry is starting to take hold of the technology trend, devices such as point of sale (POS) systems, for monitoring sales and inventory, have become the norm. With restaurants now more technology savvy, the ability to monitor prepared food items can thus be augmented as well. 
The Restaurant Assistant is a simple and user friendly system of automating the labeling process for prepared food items. When an item is created, it is simply tagged via a barcode selected from a terminal. The terminal could be a simple touch screen, like the current POS systems, or it can be a hand-held personal digital assistant (PDA) device. The hand-held terminal is also incorporated with a barcode scanner, which allows the user to monitor, on-the-fly, prepared items by simply scanning the barcode in question. The terminals interface wirelessly to a central restaurant database that constantly monitors the prepared items, thus allowing the restaurant managers to focus on more productive tasks. This database also has the capability to monitor the temperature of the walk-in refrigerator, allowing an up-to-second notification of the current climate. When foods near expiration or the walk-in rises to a certain temperature, an alert is sent to the terminal, allowing a manager to address the situation. The advantage of a database holding the prepared item information is that it allows for a system of generating reports in a quick and efficient manner. Managers no longer have to spend countless hours tallying up figures from poorly written food labels and prep-sheets to view their productivity. Now, with a simple click of a mouse, reports can be generated to a multitude of timescales and illustrated with graphs. The Restaurant Assistant protects customers from expired food items, saves restaurants from lawsuits, and generates reports, saving the business valuable time and money.

Title Descriptions

Project Manager

The project manager is the team leader of the project at stake.  This manager forms close contacts with their superiors in charge, as well as the clients and his or her underlying team members.  The manager makes sure that his team is in constant communication with each other and that they accomplish tasks.  The manager is also in charge of formulating a project development schedule.  The project manager’s ideal goal is to have his or her team’s project completed on time and under budget.  

Software Developer
The software developer is in charge of creating applications or data structures in order to solve a particular problem. For the Food Assistant, the software developer team must create a graphical user interface, as well as integrate a barcode system with a database via software developer in-house.
Graphics Designer

Graphics designer designs and produces a variety of graphic projects including publications, displays, and electronic presentations, using tools such as computers and their associated peripherals, and either performs administrative tasks associated with the graphic program or supervises graphic staff.
Documentation Manager
The role of the documentation manager is to keep the project team on track of retaining and creating up-to-date textual information based on the project. This information can later be assembled for use in creating an SBIR proposal, and project appendix.

Technology Consultant
The technology consultant is the primary individual that the project team collaborates with in regards to technology matters. This individual is kept abreast with current technology trends, and keeps the team informed of current trends.
Health Inspector
Health inspectors work for the local government, and are in charge of establishing restaurants credibility.  They venture to food vending establishments and inspect the conditions there.  They check temperatures of foods and make sure the overall environment is sanitary.  They also ensure that health codes are satisfied and that the establishment is a safe environment for selling consumables.

Business Attorney

Business attorneys consult a business owner on how to go about legal matters. They assist in writing disclaimers and establishing contracts with other businesses.  Business attorneys also focus on not allowing the owner to come into contact with bad, or money loosing deals.  Their primary goal is to lead a business owner in the direction free from lawsuits and illegal activities.
Financial Analyst

The Financial Analyst is responsible for keeping track of all budgeting throughout the project.  He must also research funding for all 3 phases, as well as resources for development, including hardware, software and personnel.
Team Bios
Alphabetical Order
Matt Davis
Technology Consultant, Software Engineer, Documentation Expert
Growing up in the elusive backwoods of Suffolk, Virginia for the past 21 years, and having recently moved to Norfolk, Matt is upon a quest for a degree in computer science. Having left Virginia Tech only after one year of education there, not for grades, rather he sought out the much closer, and stronger department that Old Dominion offers. Plus, there are more technology firms in this region. Like Batman, this man of mystery must rely on his familiar tools, such as C, C++, and Java, rather than his uncanny strength to complete his degree. He is one of two software developers on the project, and finds interest in coffee roasting, on the side.
Joel Hall
Financial Analyst
Joel Hall, Financial Analyst for the RA team, is a hard working Computer Science student, dedicated to his work and his team mates.  Joel is a senior in the ODU Computer Science program, also working on a minor in Information Technology.  He has experience in C++, Java, HTML, and many other software packages.  Joel is a hard worker who amongst his very limited schedule, always comes through and stays true to his commitments.  Joel is a vital part of the RA team, and will set an example for future CS undergrad students to follow.
Devin Hurst

Project Manager

Being product manager, Devin Hurst has been able to apply his experience gained in the shipyard industry, managing small teams.  Devin has used his seven years in the Restaurant industry, ranging from chain restaurants to five star resorts, in addressing the problems that exist in the current food preparation system.  He also has proven his views on the restaurant industry as being major problems, with his experience in acquiring an Associates degree at Johnson and Wales University.  In addition to Devin’s culinary arts back ground; he is scheduled to graduate from Old Dominion University with a bachelor’s degree in computer science.  Through his journey at ODU he has gained skills in programming, hardware techniques, and project development life cycles.  
Steve Okinsky
Database Expert
Steve Okinsky was born in Media, PA in 1976.  When he was five he moved 

to Virginia where he still lives today.  Today he lives in Virginia 

Beach and attends Old Dominion University.  He is currently working for a
bachelor’s degree in computer science.  While attending School he works a full 

time job with a company named Life Cycle Engineering.  He has spent the 

last two years working on various projcects involving some form of 

programming and database design.  Steve is currently looking to complete 

his BS so that he can continue on to learn things like MCAD, MCSD, and 

Macromedia Cetifications.
Moon-Bong Song

Marketing Manager
Moon immigrated to United States 7 years ago with his family.  As a marketing manager, moon has 4 years of experience in the business field helping attain his parents' business success. Moon is seeking for a BS in Computer Science with plans to graduate in may 2005.  Computer skills include Cisco Networking, Unix, HTML, and Object Oriented Programming in C++ and Java. 
Roman Trifonov

Graphics Designer

Roman Trifonov is Graphics Designer for the Restaurant Assistant (RA) team. Roman is from Moscow, Russia, and grew up mainly in Astana, Kazakhstan. He became a resident of the US in December 1998, graduated from Granby High School and in spring 2001 Roman became a full-time bachelor’s student of ODU majoring in Computer Science. Roman is currently working as a part-time student-worker in the Dragas International Center helping with web application development. In his free time, he enjoys writing computer programs, traveling and going out to the clubs.
Experts

· Kevin McCarthy, Senior Financial Specialist, Wachovia

· Mike Nuckels, Business Attorney At Law

· Jeff Graves, heath inspector, Norfolk Heath Department

· Owen Devince, health inspector, Virginia Beach Health Department

We have enlisted in the help of various domain experts to guide us through Phase 0 of our project.  Concerning the adaptation of our system to kitchens, staying within health code is a must.  We have two health inspectors on our team as consultants, Jeff Graves from the Norfolk Health Department, and Owen Devince from the Virginia Beach Health Department.  In regards to financial matters, we have acquired the help of Kevin McCarthy of Wachovia bank.  He will assist us in determining our financial risks, and has much experience with financing and accounting and proves to be the proper individual to address for our financial consulting.  In matters regarding law, we have an expert business lawyer, Mike Nuckles, who can guide us through the patent process.  Mike will also serve us by helping us address legal issues, before we get hit blindsided by an unaddressed issue.
Goals and Objectives

The goal of the Restaurant Assistant is to provide the client with an automated method of tracking prepared food items.  This overall goal leads to our primary function of saving the client time and money.  Management of time and money are essential to running a successful restaurant.  Time is often consumed by the restaurant running redundant and constant checks of temperatures and expirations in regards to inventory items.  This time could be more productively spent focusing on the preparation of foods, and attending to the restaurant’s customer needs.  By having an automated system of monitoring food temperatures and prepared food items, the kitchen manager can spend more time accomplishing other tasks.  This saving of time will also benefit the client, because it will lead to a saving of money.  
Another goal of the Restaurant Assistant is to provide the client with copious amounts of data.  Information is key for a restaurant.  Information can derive from food preparation.  This information gathering allows the Restaurant Assistant to generate future reports based on the restaurant’s past trends.  With inventory forecasting that the Restaurant Assistant provides, and the capability of alerting the manager before food expires, a manager can avoid the unnecessary and wasteful task of throwing out expired food.  Also, inventory forecasting will allow the client to order more food before running out.  This automation of a cumbersome task such as constantly trying to predict product needs, will allow the client to have an abundant inventory.  Time money and information are the Restaurant Assistant’s target goals.

Our objectives to fostering our goals are to establish a wirelessly accessible database.  This database will be the center of our system.  By developing drivers for barcode scanners and data terminals we will be able to address our client’s needs.  The barcode scanners and workstations operate wirelessly thus reducing the overhead of having to install a physical Ethernet network in an existing environment.  These devices will also incorporate our user-friendly graphical user interfaces (GUIs).  These interfaces will allow our clients to interact with the database in a simple and efficient manner, thus saving the restaurant time and money.  
While providing the client with an automated way of checking temperatures on an indefinite cycle, and having a repetitive method of watching expiration dates, restaurants can easily generate reports with graphs based on the data that the Restaurant Assistant creates.  With the abundance of information in these reports, a restaurant can easily see where they can spend more of their time, and they will have more time and to spend.  Our objectives will allow us to achieve our primary goals of saving our clients time and money, while also providing them with valuable statistical reports.
Current Food Preparation System

Current Delivery Process

The current restaurant system is a very complicated system that demands a very intelligent and multi tasked manager to insure a successful running operation.  We are going to break the entire system into three parts; the delivery process, the food preparation cycle, and the serving cycle.  These three parts will only focus on the “back of the house” (these is what people in the industry call the restaurant operations in the restaurants).  As these processes are explained please keep in mind that the entire system occurs on a daily cycle from the morning into the late hours of the night.  The only difference in the restaurant industry is that some restaurants only order supplies two or three times a week, but most of them order on a daily ritual, depending on what is needed. The first part is the delivery process.
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The manager will check their walk-in (items that are stored below 40 degrees and above freezing), dry-storage (items stored at room temperature), and the freezer for items that are low total counts.  The manager will take their list of items to be ordered and calls their desired items form their supplier.  The supplier gathers the order and deliveries it to the restaurant’s location.  
The manager next checks the invoice (document that states the items to be delivered) to insure that all the items are present.  The manager will now inspect the items for any damaged or missing products and contact their supplier to let them know the errors in the delivery.  The supplier will make the corrections and hopefully get the corrected items to the restaurant that same day.  The delivery is written up into a report to show documentation about the delivery for that day.  The items are now put into inventory by the employees.  

Current Food Preparation Cycle

The next cycle in the restaurant “back of the house” will be the current food preparation cycle. 
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This area will now show the details that go into transforming food supplies into prepared food items on a restaurants menu, also the work that physically goes into the monitory of the food inventory throughout the restaurant.  After the delivery has been checked in employees need to rotate their inventory with the new items that have just come in.  Most restaurants use the FIFO (First In First Out) method in rotating their inventory; this insures that the oldest food items are used first.  
Once the inventory has been rotated properly, then employees can take inventory out to being the preparation process. Employees take the desired items to be sliced, simmered, and mixed into menu items that will be cooked later in the night by the cooks on the line (line is a location in the restaurant where food is cooked and plated for customer consumption).  Reports are physically written out to show which employee prepared which items and the quantity produced.  The prepared items go into their proper locations in inventory until the cooks are ready to take them.  Throughout the day employees and the manager check the temperatures the inventory, to insure proper storage.  The walk-in should be below or at 32 degrees.  These readings are written into reports that will show that the restaurant’s product is being kept at the recommended health inspector regulations.   
Current Serving Cycle

The final phase in the “back of the house” is the actual cooking and serving of the menu items to the customers.
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When cooks are ready to set up their stations (each cook is responsible for their supplies on hand and their area in which they will be cooking or plating menu items) they get all the prepared items they will need throughout the busy night.  When customer requests come in they cook or plate the menu items to order and the prepared items that were not used for the night are placed beck into inventory for the next night.  The manager and employees have to physical monitor items in inventory to insure that items have not expired.  When items have expired they are writing into reports as profit loss for the establishment and thrown into the trash.

Current Food Preparation Cycle


Now that three areas of the industry have been explained and examined, now let’s see the entire system as a whole:
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It should be very clear that this can be an extremely complicated system.  Managers are normally under a lot of press and stress when trying to keep the entire “back of the house” operations under control.  Since this is a daily process the pressures on a manager really never stop.
Proposed Food Preparation System

RA Delivery Process

The RA (Restaurant Assistance) takes the current food preparation cycle system and eliminates the receptiveness and the time consuming aspects that exist in the industry.


[image: image5.emf]November 3, 2004 8

Restaurant Assistant

RA Delivery Process

No

Yes

Check Inv.

Inventory

Reorder 

Deliveries

Suppliers

Delivery Put 

Together

Check 

Delivery

Incorrect Correct

Manager

Vendors

Our System

Computerized 

Reports

1

2


The manager will only check their inventory on an occasion to insure the RA system is functioning properly.  1 On most days the manager will simply check his report documentation unsure inventory to find out which items are running low.  He will notify the supplier and the ordered supplies will be put into the delivery file for that day.  Barcode tags will be preprinted to be placed on the items when they are delivered.  2 When the delivery comes in, the manager can use a PDA (Personal Digital Assistant) to check for a correct delivery, instead of an invoice.  The PDA sends a wireless update to the RA system showing which items came in and which items were received.  The tags will be placed on the items as they are checked off as received in the PDA.  After the delivery has been checked in the employees place the items into inventory properly, FIFO.

Proposed Food Preparation Cycle

The next cycle that the RA will simplify for the manager is the food preparation cycle.  After the employees have placed the delivery into inventory, the next step is to take the items out of inventory to be prepared.  5 Now the employees will have to scan all the tags coming out of inventory that will be used for the prepared menu items.  After the employee has completed a menu item they will use a POS (Point of Sales) touch screen to place the menu item into the RA system as prepared food item.  This is done by an employee typing in their employee number and selecting the menu item they created for a list and the amount created.  4 The information will be undated into the RA system to show which employee made it, when it was made and the expiration time dates for the prepared menu item.   
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3 The RA system will now eliminate managers and employees from having to write temperature reading reports.  This is accomplished by reading the wired temperature gauge in the separate inventories by Real-Time and place the mean values for each hour of the day into temperature reports.  
Proposed Serving Cycle

The final phase for the RA in the “back of the house” focuses on the more monitoring aspects and developing useful reports for forecasting.
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6 When employees are ready to stock their line for the night, they will have to scan the items they will need.  This will update the system by taking out the items from the prepared menu inventory.  If menu items are not used for the night they will be scanned back into the inventory, and this will update the system again.  7 Another very impressive feature the RA will do, is monitor all the inventories in the restaurant for their shelf life.  
Since all the items are in the system, the RA will notify the manager when any item is out of date, one day is left on shelf life, or when there is two days left on shelf life.  This will eliminate the profit loss on expired items and allow the manger to run specials on items that have two or less days on their shelf life.
Overall RA Method
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By examining the overall cycle of the food preparation cycle for restaurants, one can easily see that a lot of time can be saved, as well as money saved.  In conclusion, the manager will have more time to forecast future business by using the reports created by the RA, and they will have a better grasp on their entire operation 

Proposed Food Preparation Cycle


Now that three areas of the industry have been explained and examined, now let’s see the entire system as a whole:
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It should be very clear that this can be an extremely complicated system.  Managers are normally under a lot of press and stress when trying to keep the entire “back of the house” operations under control.  Since this is a daily process the pressures on a manager really never stop.

Management Plan
Project Organization


In deciding what project organization would best suit this team, careful considerations needed to be addressed for each member.  The first step was to gather all the tools that each member had to contribute to the team. 

Matt:     Great writing skills 


   Had a lot of information on technology


   Strong programmer

Moon:    Had experience in marketing courses


    Strong programmer

Joel:
    Strong writing skills


    Had experience in accounting courses


    Had legal and accounting contacts

Steve:     Had experience in data bases


    Had experience in Web development

Roman:    Strong in computer graphic designs


      Strong programmer

Devin:
     Experience in managing teams


     Had experience in the restaurant industry

In a functional organization, experts can be utilized by many different projects.  When one area of the project requires more attention, experts are moved to that area until it is satisfied.  The down side is that no new skills are learned by the members.  If members are distant from one another, an example would be that members are spread all over the country, Pure-Project Organization would be ideal. Each member would only communicate with the project manager on individual tasks needed to be accomplished.  The disadvantage is not being able to get tools to members fast enough, since requests would start to pile up on the PM.  
If there are enough PMs on hand then splitting up the work load equally among them is ideal.  Each manager runs a team allowing for less anxiety on one manager.  The disadvantage to this type of organization is having different teams at different levels of a project.  One team may have to wait on a part of the project that another team has not finished.  
The last type of organization is for teams that have a mixture of the last three organizations.  This type is known as Mixed organization.  A group manager and team do what ever it takes to accomplish the finale goal.  In doing this the team may take on different identies of organization through out the phases of a project.  

Since most the people in the group had many different interests and our technology was limited, Functional organization would not be used.  Pure-Project Organization would not be necessary since all the members could meet on a regular schedule.  There is only on project and six members, multiple PMs would not be practical.  This gives our team the Mixed Origination structure.  This will allow each member to learn valuable tools in project development.  When one area of the project needs more attention, then more people can attack it to insure that the task gets accomplished.   

Monitor Financial Factors


In each of the four phases the team will be limited to a budget.

Phase0: 

Phase1: $100,000

Phase2: $750,000

Phase3:

It is extremely crucial that these budgets are addressing the proper areas and that the team tries to monitor the amounts left.  These budgets contribute to:

Direct Costs

· Salaries

· Associated Benefits

· Materials

· Payments to Subcontractors

· Payments to Consultants

· Project Related Travel

Indirect (Overhead) Costs - Necessary Business Expenses:

· General Administrative Costs

· Facility (Space, Utilities, Insurance)

· Marketing, Ongoing Research and Development
· Cost = Labor$ x Time + Other Direct Costs + Indirect Costs

To calculate the budget on each of these tasks the team needed to break them down.  Please refer to the Work Break Structure and the Budget Reports in the appendix for further explanation.  

Relationship with the Customer


Another aspect of the management’s plan is to keep a very close relationship with the team’s customer.  This is why we first had interviews with twenty restaurants ranging from “fine-dinning” to “mom and pop” establishments to understand our customer.  Next we asked them multiple questions on their current problems that they see with the restaurant industry.  Please refer to the section of the appendix that explains the interviews held.  The information we gathered help use understand the whole picture with the restaurant industry.  As we develop the RA we have too keep interviewing our customers to insure that we are giving them what they want.  It will be much easier to make changes in the early phases of the project than to wait toward the end.  This could lead to many complications such as:

· Budget drying up

· Unsatisfied customer

· Company credibility being ruined

· Pro-type never being completed

· Possible lawsuits from customer

So not to allow for these misfortunes to occur our group will maintain meetings with our customer on weekly up to date reports.  We will discuss GUI layouts, User friendly designs for the customer, and any changes they would like to make.

Market Strategy


Our marketing specialist will be keeping close contact with other marketing specialist for useful strategies.  Please refer to the marketing area of this appendix for further information on this topic.  In general, we will first get the RA patent at the United States Patent Office.  Our group will then focus on one “chain” restaurant that will put the RA system into their restaurants for free in the Hampton Roads area in exchange for useful information.  We will gather information on their feedback, to the possible changes they desire in the system’s design.  If their corporate headquarters wants the system after six months of research, then we will discuss a flat rate so they can incorporate the system into their restaurants nation wide.  As soon as this goes into effect we will have to act fast.  We will contact the other chain restaurants’ corporate headquarters, to offer them a demonstration and a possible contact for their nation wide restaurants.  We will be relying on our lawyers and the U.S. patent to deter other companies from stealing our ideas.   The chain hotels and resorts will be our next target when we fill that the restaurant resources have been exhausted. 
Evaluation Plan – Using TSP

Throughout the groups development phases will be using TSP (Team Software Process).  TSP is recognized by many in the software development world as a great standard for proper team development.  These topics, that will be addressed below, are an on going cycle, even after the prototype is completed, to insure that the project keeps improving.  The TSP will have our development process start with a first cycle, in which we will design, implement, and test a basic product version.  Then, in a second cycle, we will enhance the product to produce a second version.  Finally, if there is time, we will produce a third product version.  Some forms mentioned through out these TSP reports will need to be added.  For now please refer to the forms from the TSP process for further explanation.
Develop a Strategy


After we get a good idea from the customer on their ideal finished product, we start to ask our selves questions like:

· Based on what we now know, how would we build this product?

· What are the principal components we will need to build this product?

· What function must these components provide?

· How big do we think these components will be?

From these questions we discuss the best solutions.  
 Once we have taking risks and other issues into account we should have a good understanding among everyone our objectives to be accomplished.
Plan the Tasks

After the strategy has been established among the team, we will need to assign tasks for all the members.  This will be executed by:

· Producing the task list

· Producing the team and engineers’ task estimates

· Enter the weekly hours in a schedule form

· Make an overall team task and schedule forms

· Produce the quality plan
· Make individual engineer plans
· Balance the team workload
· Produce and distribute the plans
Insure Requirements are Met

The PM will be responsible for tracking the project to determine the status and quality of the work is met.  The team will need to report to the PM on whether they are on schedule and when they expect to finish.  These requirements can be monitored by tracking the work:

· Recording time on each task

· Record the weeks when tasks are completed

· Generate the task and schedule data

· Record defects

· Monitor the size of tasks completed
Design Based on Requirements

In the TSP, the design phase focuses on the system’s overall structure.  This phase will allow us to produce the software design specification, which documents the high-level design.  The next design level, or the detailed design, will be addressed in the implementation phase.  The overall product structure will be:

	Purpose
	To guide a team through developing and inspecting the software 

	 
	design specifications for a team development project

	Entry Criteria
	A development strategy and plan
	 
	 

	 
	A completed and inspected SRS(software requirements specifications)

	General
	The design process produces the software design specification (SDS)

	 
	(software design specification) that defines the overall product structure for the cycles

	
	
	
	

	 
	* Major product components and their interface specifications 

	 
	* The allocation of use cases to components
	 

	 
	The SDS also specifies
	
	 

	 
	* File and message standards, definitions, naming conventions

	 
	* Design notation and standards
	 
	 


	 
	 
	 

	Step
	Activates
	Description

	 
	 
	 

	1
	Design
	The PM describes the design process and its products.

	 
	Process 
	* How the design process is performed and a sample SDS

	 
	Review
	* How the design inspection is conducted and reported

	 
	 
	* Design standards and conventions

	2
	High-Level
	The PM leads the team through

	 
	Design
	* Defining the cycle-1 product structure

	 
	 
	* Naming the product components

	 
	 
	* Allocating use cases to these components

	 
	 
	* Identifying the design tasks to be completed and documented

	3
	Design
	The PM leads the effort to produce the name glossary and

	 
	Standards
	design standards.

	4
	Design Tasks
	The development manager leads the team through

	 
	 
	* Outlining the SDS document and the work to produce it

	5
	Task Allocation
	The team PM helps allocate the tasks among the team members

	 
	 
	* Obtains commitments for when they will complete these tasks

	6
	The Design
	Each team member

	 
	Specification
	* Produces and reviews his or her portions of the SDS document

	 
	 
	* Provides these to the development manager

	 
	 
	The development manager produces a composite SDS draft

	7
	Integration Test
	The development manager leads the team in producing and

	 
	Plan
	reviewing the integration test plan.

	8
	Design and
	The quality/process manager leads the team through inspecting

	 
	Integration Test
	the SDS draft and integration test plan so that 

	 
	Plan Inspection
	* Every use case is covered and referenced in the design

	 
	 
	* The design is complete and correct

	 
	 
	* The integration test plan is adequate

	 
	 
	* Each problem is recorded and fix responsibility assigned

	 
	 
	The inspection is documented in forms INS, and defects are

	 
	 
	recorded in LOGD

	9
	Design Update
	The development manager obtains the updated SDS sections 

	 
	 
	and

	 
	 
	* Combines them into a final SDS 

	 
	 
	* Verifies traceability to the SRS

	10
	Update Baseline
	The support manager baseline the SDS

	 
	 
	 

	Exit Criteria
	 
	* A complete and inspected SDS and integration test plan

	 
	 
	* The design standards and name glossary

	 
	 
	* Updated SUMP and SUMQ forms and INS inspection forms

	 
	 
	* Updated project notebook


Implement the Design and Functionality

After the high-level design is complete after several stages, then the implementation strategy will conform to the design strategy.  The team will implement programs consistently with the way they designed them.  In developing the programs the team will take into consideration three area involving code reviews, reuse of old code programs, and the testing of the programs.  The overall Implementation design is explained below:

	 
	 
	To guide a team through developing and inspecting the software 

	Purpose
	 
	for the cycles for the team development project

	Entry Criteria
	* The team has the development strategy and plan.

	 
	 
	    * SRS and SDS specifications and name glossary

	 
	 
	    * Documented coding and other standards

	General
	 
	The implementation process produces a reviewed, inspection,

	 
	 
	and unit tested product that must

	 
	 
	* Completely cover the SDS and SRS functions and use cases

	 
	 
	* Conform to established coding and design standards

	 
	 
	* Follow the PSP2.1 or PSP3 process

	 
	 
	 

	Step
	Activates
	Description

	 
	 
	 

	1
	Implementation
	The PM describes the implementation process, including

	 
	Process
	* The importance of a quality implementation

	 
	Overview
	* The need for and content of the coding standards

	 
	Overview
	* The need for and content of the coding standards

	 
	 
	* The strategy for handling poor-quality components

	2
	Implementation
	The PM leads the work to

	 
	Planning
	* Define and plan the implementation tasks (SUMP, SUMQ)

	3
	Task
	The PM helps allocate tasks among the team members and

	 
	Allocation
	* Obtains commitments for when they will complete these tasks

	4
	Detailed 
	The engineers produce the detailed design.

	 
	Design
	* Do a design review using through design review methods

	 
	
	* Complete forms LOGD and LOGT

	5
	Unit Test Plan
	The engineers produce the unit test plans.

	6
	Test
	The engineers follow script UT to develop the unit test cases, test

	 
	Development
	procedures, and test data

	7
	Detailed-Design
	The quality/process manager leads the team in a DLD 

	 
	Inspection
	inspection of each component

	 
	 
	(script INS and forms INS and LOGD)

	8
	Code
	The engineers produce the components source code.

	 
	 
	* Do a code review using a personal source code.

	 
	 
	* Compile and fix using a personal checklist.

	 
	 
	* Complete forms LOGD and LOGT

	9
	Code Inspection
	The quality/process manager leads the team in a code 

	 
	 
	inspection of each component 

	 
	 
	(script INS and forms INS and LOGD)

	10
	Unit Test
	The engineers, following script UT,

	 
	 
	* Conduct the unit tests and complete forms LOGD and LOGT

	11
	Component
	The quality/process manager reviews each component's data

	 
	Quality Review
	to determine if components quality meets established team 

	 
	 
	Criteria

	 
	 
	* If so, the components is accepted for integration testing

	 
	 
	* If not, the quality/process manager recommends either

	 
	 
	      * That the product be re-inspected and reworked

	 
	 
	      * That it be scrapped and redeveloped

	12
	Component
	* When the components are satisfactorily implemented and 

	 
	Release
	   inspected, the engineers release them to the support manager.

	 
	 
	* The support manager enters the components in the 

	 
	 
	   configuration management system.

	 
	 
	 

	Exit Criteria
	 
	* Completed, inspected, configuration-controlled components

	 
	 
	* Completed INS forms for the design and code inspections

	 
	 
	* Unit test plans and support materials

	 
	 
	* Updated SUMP, SUMQ, SUMS, LOGD, and LOGT forms

	 
	 
	* Updated project notebook


Postmortem


In the postmortem phase we will examine what we did in comparison to what we had planned to do from our customers.  We will look for improvement opportunities and decide how to go about developing a strategy for the next cycle.  The first cycle will provide the blueprint layout for our development.  We will access the products produced, the effort put into producing them, and the process steps that we will follow.  We will determine the accuracy of our plans and the suitability of our processes.  Next we will identify problems, determine their causes, and device prevention measures.  This is also where the customer will be able to see what we are doing and what changes they would like us to do.  The postmortem phase will allow us and the customer to specify improvement opportunities and decide where and how to incorporate these changes into our team and team processes.  
Prototype Plan
Phase 1 of our development cycle involves the design of our prototype.  This prototype will be a functional implementation of the product that we will market to the restaurant industry.  The prototype is a proof of concept asserting to our market and funding sources that our idea is functionally possible.

Our goals in achieving a working prototype are to foster a user-friendly graphical user interface, to seamlessly integrate software drivers for barcode scanning, and to incorporate a tightly coupled overall solution.  By developing a user-friendly interface, we will prove that our system is intuitive for our clients to use.  Our software drivers are necessary for integrating our central database system to wirelessly enabled barcode scanners.  Seamless integration of our drivers will add to the redundancy of our solution, so that fewer errors will occur while we are in the beta testing phase.  With our drivers in place we can thus prove that our system is scalable and tightly coupled with the hardware that the client desires.  This tight coupling of our software to hardware will allow our system to scale to larger sized restaurants, while still being able to interface with smaller systems.

The major functional components of our system are highlighted in purple in Figure 1.  
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Our major functional components analyzed in this diagram include a central database.  The purple connectors represent our system’s network of communication.  Circles 1, 2, 3, 5, 6, 7, 8 can all reside upon our database server.  Circles 1, 2, 7 are implemented with the remote scanner, as well as a terminal or workstation.  The terminal can also generate reports, as well as the server, as noted by circle 8.  Circle 3 deals with integration of a remote temperature sensor.  These circles are described in more detail in this appendix, see section Proposed Food Preparation System.  


With the major functional components identified, the acquisition of hardware is the next step.  The most expensive hardware is not necessary, as we are just proving the functionality of our system.  A typical 1Ghz processor machine will suffice quite well as a database server.  Since we are not selling our prototype, as it is not for profit, we can use the free version of MySQL under the GNU General Public License.  For proof of concept, only one terminal machine will be needed.  To keep things uniform, we can implement another similar 1Ghz machine for this task.  Having two identical systems will help in diagnosing problems, because of their heterogeneous environment.  These systems, with the same components, will share the same point of contact if errors arise.  One PDA will suffice for the testing of our small device drivers.  This PDA must have wireless access, and be equipped with a barcode scanner.  A wired temperature sensor must be acquired which allows for a connection to the wireless router access point. A moderate quality inkjet printer will serve all of our basic printing needs, as we will not need the ability to print thermal labels in our initial testing environment.  An 802.11b wireless access point router will allow for universal wireless communication between all of our devices.


With the hardware acquired, the next step is to integrate our low level drivers.  These drivers are to allow our devices to communicate within the wireless network, sending our system’s unique restaurant specific data.  At this point in prototype development, a basic database monitoring system will be developed in order to monitor the food items and temperatures stored inside the database.  Figure 2 lays out our initial software flow design.

Figure 2
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In this chart, the user interacts with an interface, such as a terminal or wireless PDA barcode scanner.   This interface communicates with the database.  The database software continuously monitors itself for expired items, while simultaneously allowing for the generation of restaurant statistical reports.  Also, the entry or removal of items to or from the database can be interfaced from the user’s terminal, or PDA device.  The database will also execute the printing of barcodes, once specific barcode necessary entries are added.


Upon completion of integrating the basic drivers and software for our hardware, a more complicated graphical user interface (GUI) can be implemented.  This interface is a crucial feature for our customers, as it allows for simplistic interaction with our system.  For detailed information on our initial GUI please see appendix section Graphical User Interface.  The initial prototype GUI must have the basic functionality that our system requires.  The GUI must initially allow for logging in of specific users and have the ability to add and remove items to and from the database.  The ability to view items will also be necessary.  The initial GUIs for both a small PDA device and for a standard PC terminal are necessary for our initial proof of concept.


Once the initial software-to-hardware integration is in place for our system, we can begin testing the functionality. To ensure the integrity of our system for our clients, we must validate our systems reliability.  After all, we are to save our customers time and money, not waste their resources due to integration mistakes.  For basic driver integration we must complete these specific unit tests:

· Specific application data must be sent from remote PDA device to server.

· Specific application data must be sent from a terminal PC to the server.

· Server must accept remote PDA application data sent.

· Server must accept remote terminal PC data sent.

· Server must send specific data reply in response to respected PDA.

· Server must send specific data reply in response to respected terminal PC.

· Server must be able to request and receive data from a specific remote PDA.

· Server must be able to request and receive data from a specific remote terminal PC.

· Server must be able to print specific barcodes to the printer in response to PDA and terminal PC requests.

· The temperature sensor must be able to communicate with the server on a schedule allowing for updates to the database.

Higher level software tests include:

· GUI must be able to interface with the remote devices verified drivers, allowing for the device to communicate application specific data to the server.

· The GUI must display updated information.

· The GUI must allow for specific user logins, displaying specific user role options.

· The database must be able to recursively check itself for expired items and improper temperature environments.


Our next phase in testing involves the domain.  Selecting a willing participating restaurant will allow our system to be put through the rigors of a kitchen environment.  This domain beta testing will also allow us to target our clients needs, as they formulate in the actual environment.  This testing will also allow us to develop interface modifications based on input from the clients themselves.  Upon completion of our testing both in-house and in-domain, we can move our project into a stronger marketing and mass development phase.
  

 Marketing Plan
1. Mission definition

2. Market  analysis 

3. Competition

4. Strategy

1. Organizational Mission Definition
Project idea came out from our project manager who has worked in restaurant industry for many years. The current methods of managing inventory in the restaurant industry are mostly checking their check list in a certain days of cycle, and trash food when ever they notice food has been expired. So the bigger size restaurants are having much more difficulties to manage their foods. The best solution that they can do for managing their food is using software for these days. Those software works fine for providing some information of their food stats, forecasting, and good analysis to prevent their food loss. But all that works based on the input data, which the manager still have to check the check list, and type those information into computer by hands. All that doing same task over and over again is killing manager’s time a lot. 

To cover weakness of performance of software alone, our project will integrate many other hardware components that corresponds to software so that will eliminate wasting of time for checking inventory, additionally, having integrated hardware components will give some more advantages of saving time from some other respected tasks. 

To improve the current methods of restaurants checking inventory process, our group will develop a system that will shorten manager’s time in restaurant business that will also save money by reducing their food loss as well as providing them overall convenient working environment which includes real-time temperature reports, order and check delivery process, check employee task, detail food spent report and forecasting report.

2. Market Analysis
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Figure 2.1

# Of restaurants
In the U.S, there are 878,000 restaurant locations that are expected to grow over 1,000,000 locations within 6 years from the current year (2004).  To give a rough estimation of how big the restaurant industry is, the industry sales equal 4% of the U.S gross domestic product, which has attained $440.1 billion in sales this year(see Figure 2.1). We are estimating 3 years for system development period, which schedules us to step into market by 2007.  By that time there will be more than 900,000 restaurants in the industry. The market will keep growing after we release our product, which will result in a long term existence of our product. 

Medium or larger sized restaurants, hotel and chain restaurants, showed their interest for our product (see Figure 2.5). When we actually asked restaurant managers “Do you like the our device?” we had no negative feedback at all.  The few “unsure” replies were mostly from small restaurants, because the price was too high for them. 
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Figure 2.5           Interview result summary


Small size restaurants and fast-food restaurants are not our target market because they already have an organization system within their unique business environments which focuses on mostly frozen package and fast selling products.  Small restaurants are taking advantage of their size to regulating their inventory system, and from our interview data they would not invest more than $1,000 for an inventory system. So we define our target market as chain, hotel, and possibly other medium or larger size restaurants.


Figure 2.2 and 2.3 show the different segment sizes of restaurant business. These 2 charts give us an approximation of the market size, which is roughly estimated at 40% of the restaurant industry for our potential market. Even if we are targeting only 40% of the total restaurant industry, the entire market is at nearly one million restaurants, which can provide more than enough revenue for our solution.

[image: image41.emf]$- $1,000.00$2,000.00$3,000.00$4,000.00$5,000.00

Costs to user

Hardware

Developed

Software

Installation

Charged for

User Invoice

 

Figure 2.2                        Brief restaurant segments
Figure 2.3      Detail restaurant segments

[image: image42.emf]37%

28%

5%

4%

26%

Full service

restaurant

Fast food

restaurant

School

restaurant

Hotel

restaurant

Others

Figure 2.4 supports the notion that our target is the primary group who encounter the majority of food loss. Figure 2.4 describes the percentage of food wasted in different segments of the restaurant industry. Buffet, fine-dining, and chain restaurants are taking the top 3 places in prepared food loss. This confirms again our targets are in need of our product.  The more prepared food you have, the more items you will have to monitor.  
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Figure 2.4
To summarize, our target market is primarily chain, hotel restaurants, and medium or larger size restaurants.  According to our interviews of 20 restaurants (Figure 2.4, 2.5, 2.6), these restaurants are struggling with inventory management. This information means that the managers of restaurants waste their time for monitoring their inventory, while still loosing food.  This food loss is due to expiration of foods.  These restaurants are looking for better solutions than their current methods. Most of the restaurants interviewed were using a software system for their inventory. It might save their food and give good reports for overall regulation, and forecasting, but it still does not save time because those software products depend on input data that is done by hand.  Also these systems still require much time and effort for gathering inventory data. We can derive this statement into two facts: The restaurant industry invests their money to solve their problem, and that our product will solve their problem. The software that they currently use costs 2k to 3k dollars and the estimated price for our product is $7500. The cost difference is not much between our product and existing software products considering that we have many integrated hardware components.  But the performance difference over the competition is huge. Simply, our target market would not mind investing money for some products that solves their problem a lot. 
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Figure 2.6
3.Competition
Figure3.1 Competition matrix
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There are quiet a few companies that do the task similar to what our product will do. But those are mostly software based. Our product (RA) will take advantage over the competition by integrating more hardware components. The most critical differences that our product has will be real-time temperature checks, and less time consumption for input data. 

3.1 Description of competitors’ products

3.1.1 Accubar

Accubar is a PDA product that integrates with a barcode scanner that checks the quantity of liquid in a bottle.  The PDA scans the barcode of the bottle, retrieves information, and then the user clicks to establish the level of liquid remaining in the bottle. This product is mainly used in the beverage service industry. 

3.1.2 Almyta

Almyta is a software only product that simplifies inventory managing works and provides analyzed reports. It can basically handle every aspect of inventory management, purchasing, and manufacturing.  Almyta lets the manager track each step in the inventory's life cycle. 

3.1.3 RestTech

RestTech is a touch screen driven restaurant management system for high paced quick service and table service restaurants. Input data from is received from a touch screen and output data is sent to a printer.  This output can be used for customer receipts. This software is available for office uses. 

3.1.4 Timestrip

Timestrip is a sticker that displays how long that sticker has been activated. The sticker can be placed on a food container, so that the user knows how long the food has been “tagged.” This product is good for home uses. 

3.1.4 Intellitrack

Intellitrack is a scanner integrated PDA that works with a database system to manage inventory. This product is mainly used in warehouses. 

3.1.5 FOOD-TRAK

FOOD-TRAK is a complete back-of-house software package designed for the foodservice industry.  It can scope to more than just inventory.  FOOD-TRAK is designed to offer a host of related features from food usage and report reordering, to menu planning and engineering. 

No customer will doubt that our product works better than any other competitors’ product, because we have more functions that have been incorporated based on the current customer needs.

1. Strategy
To decide our initial target, we want to choose one from the chain restaurants, instead of hotel restaurants. Compared to hotel restaurants, chain restaurants have a smaller size, which will be easier to test our system.  Also there are more locations available.  Therefore, our initial target is decided to be Applebee’s* chain restaurants.  Applebee’s is the biggest chain restaurant in the United States, as well as being a very well known company in the industry. Also, Applebee’s restaurant showed most interest about our system for the interviews. One of the Applebee’s manager said, “I think this system is what we’ve been looking for, and all the function your system sounds great, money wouldn’t be matter to invest money, if it works as it supposed”. So Applebee’s will be the best initial market for us for those reasons, but if we cannot associate with Applebee’s, we will have many other choices to pick from such as Ruby Tuesday, TGIF, Golden corral, etc.

4.1     4 P’s (Product, Promotion, Place, Price) 

4.1.1 Product 



Our product, Restaurant Assistant (RA), is a much needed product for our customers, and it has proven superior performance compared to any existing products at the competition matrix. The Figure 4.1 is the interview data (blue line) compare to RA’s estimated performance (orange line). The interview is gathered from our target market which is 9 Applebee’s locations in Hampton Roads Area to give an abstract idea, that how this product will help restaurant manager. The number shown at the bottom of data is time spent in hour unit per week for doing tasks listed on the left wall side of chart. As you see at the bottom line, the total time can be save up to 17 hours/week. What manager wouldn’t like this product?
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4.1.2 Promotion



We will offer up to 7 local (Hampton roads) Applebee’s restaurants free promotional use for 6-12 months period. This promotion has 2 goals.  The first goal is the testing purpose.  We want to confirm our product works as we planned. Our second goal is to propose to Applebee’s headquarters to distribute our system to their chains. Our attendance at restaurant conventions like NRA 2005,* and personal sales, will be minor objectives.

4.1.3 Place


This section covers how we are going to distribute our product. We do not want to have many branches to sell our product, because it will cost much money to service all the branches. We want to sell our product nationwide. To make this happen, we will try to associate with each headquarters of a particular chain restaurant and hotel. The distribution under many different chain restaurants and hotels will reduce the need of our branches in United States. Figure 4.2 shows the sales of the restaurant industry in each state of the U.S. The branches will expose in order of bigger market sizes among the states. 


Simply, our initial target is Applebee’s chain restaurants.  We will start from the Hampton Roads area and eventually expose statewide and finally to the whole nation. Succeeding in an initial target will demonstrate a concrete trust and desire of needs to other chains.  The number of sales after our initial target is expected to grow exponentially. Some minor sales for non-chain restaurants will be available at anytime while we are targeting chains. We will definitely have a web-page for those minor sales, and expanding branches will be considered later depending on the appropriate number of orders from thoes different areas. 

Figure 4.2

	States
	#of restaurant
	Sales
	Growth expected  2000-2004

	Alabama
	8,913
	$4.3 Billion
	19.9%

	Alaska
	1,943
	$1.0 Billion
	20.8%

	Arizona
	11,420
	$6.5 Billion
	25.0%

	Arkansas
	5,495
	$2.3 Billion
	19.5%

	California
	86,310
	$47.5 Billion
	15.3%

	Colorado
	11,989
	$6.7 Billion
	20.3%

	Connecticut
	9,029
	$4.3 Billion
	9.0%

	Delaware
	1,987
	$1.2 Billion
	15.8%

	Columbia
	2,155
	$1.6 Billion
	10.0%

	Florida
	39,027
	$18.8 Billion
	18.1%

	Georgia
	18,453
	$10.9 Billion
	24.0%

	Hawaii
	3,627
	$2.3 Billion
	7.1%

	Idaho
	3,595
	$1.3 Billion
	16.3%

	Illinois
	29,996
	$16.7 Billion
	11.5%

	Indiana
	14,025
	$7.4 Billion
	14.6%

	Iowa
	7,968
	$2.9 Billion
	11.0%

	Kansas
	6,674
	$2.8 Billion
	14.1%

	Kentucky
	8,053
	$4.9 Billion
	18.8%

	Louisiana
	10,638
	$5.1 Billion
	17.4%

	Maine
	3,691
	$1.4 Billion
	13.3%

	Maryland
	12,526
	$6.4 Billion
	14.2%

	Massachusetts
	18,077
	$10.7 Billion
	10.3%

	Michigan
	22,188
	$11.9 Billion
	13.0%

	Minnesota
	11,144
	$6.4 Billion
	11.1%

	Mississippi
	5,391
	$2.4 Billion
	17.4%

	Missouri
	12,745
	$6.7 Billion
	12.2%

	Montana
	3,372
	$1.2 Billion
	14.4%

	Nebraska
	4,578
	$2.0 Billion
	12.1%

	Nevada
	4,546
	$3.8 Billion
	22.8%

	New Hampshire
	3,256
	$1.7 Billion
	16.2%

	New Jersey
	22,388
	$9.6 Billion
	11.0%

	New Mexico
	4,155
	$2.0 Billion
	17.9%

	New York
	55,983
	$22.3 Billion
	9.6%

	North Carolina
	18,078
	$10.3 Billion
	20.9%

	North Dakota
	1,973
	$0.7 Billion
	11.5%

	Ohio
	27,112
	$14.1 Billion
	11.4%

	Oklahoma
	8,598
	$3.7 Billion
	15.5%

	Oregon
	9,196
	$4.7 Billion
	14.5%

	Pennsylvania
	31,628
	$13.8 Billion
	9.5%

	Rhode Island
	3,091
	$1.6 Billion
	11.6%

	South Carolina
	9,929
	$4.9 Billion
	21.2%

	South Dakota
	2,230
	$0.9 Billion
	16.1%

	Tennessee
	12,789
	$7.1 Billion
	16.9%

	Texas
	51,088
	$28.0 Billion
	20.4%

	Utah
	4,483
	$2.3 Billion
	20.7%

	Vermont
	1,855
	$0.7 Billion
	11.7%

	Virginia
	15,571
	$8.0 Billion
	16.0%

	Washington
	15,089
	$9.8 Billion
	16.9%

	West Virginia
	3,936
	$1.6 Billion
	10.1%

	Wisconsin
	15,452
	$6.3Billion
	11.6%

	Wyoming
	1,550
	$0.6 Billion
	9.6%


4.1.4 Price


The estimated price for our standard unit is $7500, and the profit from each sale is $3305. We need to sell only 313 units to reach a breakeven point (see Figure 4.3). There are 15,571 restaurants in Virginia alone.  Nationally there are 878,000 restaurants. It is a very probable chance to reach a breakeven point just in Virginia or even in the local (Hampton roads) area. As we target out of state restaurants, profit will exponentially grow. Assuming we get only 1% of the market, we can acquire nearly $33 million in profit. Assuming we are successful to targeting Applebee’s of the 1600 restaurants chains, we could generate 12 million dollars of sales and 5.2 million dollars of profit, with just one chain restaurant. We can see now how fast our sales will accelerate as the other chains adopt our system. 
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Figure 4.3

      Break even chart
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NRA Show 2005
The NRA show is a yearly public convention for the restaurant industry held by the NRA (National Restaurant Association).  The NRA show for 2005 is scheduled to start from Saturday, May 21, 2005, to Tuesday, May 24, 2005. This convention is the largest foodservice event in North America. There will be 73,000 industry professionals who will attend from over 140 countries.  Buyers are primarily from the top 200 chains.  
There will be 3 major pavilion locations for the show which are design, technology, and franchise. Participating in the technology pavilion will allow us to promote our product in a very efficient way to more than 200 chain restaurant companies. Also, there will be more than 350 media representatives that attend the show. Major national and international outlets that cover the show include Nation's Restaurant News, Foodservice Equipment and Supplies, USA Today, the Food Network, Foodservice Europe, QSR, and Foodservice Director.  

For detail information, visit http://www.restaurant.org/show/whyexhibit/.
Applebee’s 

Applebee’s® International, Inc., headquartered in Overland Park, Kansas, develops, franchises and operates casual dining restaurants in 49 states and 10 international countries under the Applebee’s Neighborhood Grill & Bar® brand. 

Applebee’s Neighborhood Grill & Bar is the largest casual dining concept in America, both in terms of number of restaurants and market share. As of Dec. 28, 2003, there were 1,585 Applebee’s Neighborhood Grill & Bar restaurants, of which 1,202 were operated by franchisees and 383 were operated by the company.

Today, with more than 1,600 restaurants, Applebee's is the world's largest casual dining concept. For each of the past 11 years (1993-2003), Applebee's has opened 100 or more new restaurants. The company estimates the development potential of the Applebee's concept in the United States to be at least 3,000 restaurants.

Including both company- and franchise-owned restaurants, there are more than 100,000 Applebee's associates worldwide. The Applebee's system is approximately 75% franchised and 25% company-owned. There are 48 domestic Applebee's franchisees.

For more information, http://phx.corporate-ir.net/phoenix.zhtml?c=107582&p=irol-irhome
Graphical User Interface
Graphical User Interface (GUI) will be used to interact with the Restaurant Assistant (RA) system. It will be built on top of the Win32 library. The system will run in full-screen mode. The necessary features, such as clock, will be included in RA GUI system. The following is intended to quickly explain the functionality of RA GUI system.
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The security will be enforced. Every employee will be given a unique employee ID. Before using the system, every user will have to enter his/her employee ID.
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The message box will pop up if the specified employee ID is incorrect and the user will have to reenter his/her employee ID.
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When the user is logged in, he/she will be presented with this screen. He/she can use the menu on the left side of the screen to view the reports, deliveries, products, resources and employee products.
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The reports button button allows for the to viewing and printing of important restaurant statistical information.
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The temperature button allows viewing of the current and previous temperatures captured by the system.
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For example, this shows the temperature report for November 16, 2004. The refrigerator temperature is at the top and the freezer temperature is at the bottom.
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The Expiring Items button, displays the items that will expire soon, in 3 or 4 days.
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The Deliveries button displays the current months scheduled deliveries.
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For example, this shows the deliveries report for November 16, 2004.
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The Products button displays the restaurants selling items.
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For example, this shows the Steaks & More data.

[image: image59.png]November 2004

Mon Tue Wed Thu Fri Sat
1 2 3 4 5 g
7 s B 10, 1 12| 13,
1) 15 16, 1 s 1) 2
Bl 2 2 2 2 2, o
B 2 0,




The Resources button displays the inventory items that makeup the “products,” or prepared items.
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Goya Black Beans 11099948018/160 oz $12.90




The Employee Products button displays employee data such as what “products” they have recently prepared.
When the user is done, he/she can press the Logout button to finish the session.
Development Budget
In order for the Restaurant Assistant project to be developed, certain hardware and software resources must be acquired.  The first and most obvious is computer workstations for the employees to use.  Necessary software must also be purchased for the software developers.  \

In total for hardware resources, the team will need five computer workstations and one net workable color laser printer.  The total price for hardware is $4,985.  This price includes five computer workstations at $941 each, and one printer at $280.  More details on the hardware specifications and source can be found in the Resources section of this appendix.


For software three main packages will be required.  The total price for software will be $3,402.  The first being three copies of Microsoft Visual Studio .NET Professional Edition at $504 each.  This software package will be utilized by the software engineers to develop the Restaurant Assistant Software program, mainly in the programming language C#.    The second software required will be one copy of Adobe CS Suite at $890, which the graphics designer will take advantage of to develop graphics for the system, software, website, and advertising.   The final software package will be five copies of Microsoft Office Professional at $200, which all employees will use for word processing, data processing, flowcharts, communication, and more as needed.


The software and hardware items mentioned above are what will be required to develop the Restaurant Assistant system.  The total price for these items will be $8,387.  The price breakdown is in a chart and graph below:

	Hardware Costs
	 Price (each) 
	Number
	Total Price
	Source

	Computer Workstations
	 $941 
	5
	 $4,705 
	http://www.nextag.com

	Network Color Laser Printer
	 $280 
	1
	 $280 
	http://www.nextag.com

	Total Hardware Costs
	
	
	 $4,985 
	

	
	
	
	
	

	Software Costs
	
	
	
	

	Microsoft Visual Studio .NET Professional edition
	 $504 
	3
	 $1,512 
	http://www.nextag.com

	Adobe CS Suite
	 $890 
	1
	 $890 
	http://www.nextag.com

	Microsoft Office Professional
	 $200 
	5
	 1,000 
	http://www.nextag.com

	Total Software Costs
	
	
	 3,402 
	

	
	
	
	
	

	Total Costs
	
	
	 8,387 
	


The below graph shows a doughnut diagram of the development budget, breaking down the costs for hardware and software used in development.  The outside ring shows the individual costs of hardware and software, and the inside ring shows the separate costs of hardware and software as a whole.
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Unit Development Budget


In order to develop a Restaurant Assistant system, one prototype, certain hardware will need to be purchased from a variety of vendors.  The specifications and sources for the required hardware is found in the resources section of this appendix.  The first item needed is a database server, which will cost $600.  A database management software package is also required, such as MySQL, which costs $595.  Unless already owned, a computer workstation will also need to be purchased, for $940.  Wherever the food will be prepared in a client’s kitchen, a standalone scanner will be needed, in order to scan the items being prepared.  This will cost $325.  For scanning in deliveries as well as manually adjusting items within walk in refrigerators and freezers, a handheld scanner will need to be purchased for $425.  For each walk-in and freezer, a temperature sensor at $120 is required.  A laser printer for printing reports will cost $150.  When items are prepared, new barcodes must be printed and placed on the item; the barcode printer will cost $340.  The LCD touch screen used at the food preparation spot, along with the scanner, will cost $700.


The total cost for hardware required in one unit will be $4,195.  The charts and graphs below show a breakdown of the cost:

	Part
	# of units
	Cost
	Source

	Database Server
	1
	 $600 
	http://www.ecost.com

	Database Management Software
	1
	 $595 
	MySQL Pro

	Workstation
	1
	 $940 
	http://www.pcconnection.com

	Standalone scanner
	1 per walk-in
	 $325 
	http://www.totalbarcode.com/

	Handheld Scanner
	1
	 $425 
	http://www.totalbarcode.com/

	Temperature sensor
	1 per walk-in
	 $120 
	http://www.lesman.com / www.thermometricscorp.com

	Laser Printer
	1
	 $150 
	http://www.cdw.com

	Barcode Printer
	1
	 $340 
	http://www.totalbarcode.com/

	LCD touchscreen, wireless
	1
	 $700 
	http://www.cdw.com

	
	
	
	-

	Total Production Cost
	
	$4,195 
	-


The pie chart given blow shows the breakdown of the unit development budget, breaking it down by each hardware component.   The component with the largest cost is the computer/database system, which of course will be optional if the customer already owns one, as with most of the other hardware components.
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Personnel Budget

The Restaurant Assistant staff requires a variety of employees with varying degrees and experience.  The required job positions, as well as length of employment, vary between the various phases.  The job descriptions are detailed in the salary information section of the appendix.  Given a standard 40% overhead estimation, the budget for phase 1 is $87,161, the required budget for phase 2 is $315,923, and the required budget for phase 3 is $713,059.  The
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The details of each individual’s salary and length of employment is included in the charts and graphs on the following pages:

The first column shows the titles or positions for each phase.  As noted above, their job requirements are described in the salary information section of the appendix.  The second column shows the number of employees that will be needed for each phase.  The third column shows the employees’ salaries per year, which is also displayed in the salary information section of the appendix.  The fourth column shows the duration per phase, in days, that the employee will be hired for.  The last column shows the cost of employment, which is calculated by the yearly salary divided by 240, the number of work days in a year, multiplied by the employment duration.  

The pie graphs on the following page shows the breakdown of employment costs per phase:
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Break Even Analysis

When the Restaurant Assistant system is put on to the market, the selling price will be $7,500.  This can be broken down in to three categories: hardware, software, and installation.  The price charged for hardware will be $5,000.  The price charged for the RA software, developed in-house, will be $2000.  The installation fee will be $2000.  Of the total revenue per unit sold of $7,500, minus the cost of hardware, the profit earned will be $3,305.


In order to calculate the time required to break even, the cost of personnel and hardware must be divided by the profit amount.  Given this calculation, the company must sell 340 units before the break-even point is reached.  Given the marketing research (found in the marketing section of this appendix), the company should be able to sell at least 10 units a week, the time required to break even will be approximately 9 months.


The details of the profit and break-even analysis are in the charts and graphs below:

	Hardware
	
	 $5,000 

	Developed Software
	
	 $2,000 

	Installation
	
	 $500 

	
	
	

	Total Cost to User
	
	 $7,500 

	
	
	

	Profit Per Unit
	
	 $3,305 


	Personnel Budget
	
	 $  1,116,143 

	Development Budget
	
	 $        8,387 

	Production Cost (per unit)
	
	 $        4,195 

	Revenue (per unit)
	 $      7,500 
	

	Profit (per unit)
	 $      3,305 
	

	
	
	

	Units Needed To Break Even
	 340 
	

	Units To Be Sold (weekly)
	10
	

	Break Event Time (months)
	9
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Funding Plan
Funding Agency

· National Science Foundation, Division of Design, Manufacture, and Industrial Innovation
· Topic: Information-Based Technologies

· Subtopic: Applications, Data Mining and Management (Real-time)
NSF Mission Statement 

· “To promote the progress of science; to advance the national health, prosperity, and welfare; and to secure the national defense.
Cost

· Phase I awards have a max amount of $100,000

· SBIR Phase II awards have a max amount of $500,000. 

· Phase IIB for eligible SBIR Phase II grantees plus Phase II have a max amount of $750,000. 
Schedule

· SBIR Phase I has a duration of six months, during which experimental or theoretical investigation is commenced upon the proposed research or activity.  The result should determine the scientific, technical and commercial merit, and feasibility of the idea or concept. The goal of the research should be to develop products, processes, devices, or techniques that can be commercialized.

· Phase II has an approximate duration of 24 months.  The process involves further developing the proposed concept, improving upon the feasibility of the project, and incorporating the reassessment of scientific, technical, and commercial merit and feasibility.

· Phase III. The objective of the third phase is to pursue commercial applications of the government-funded research.  This phase will not be funded by SBIR (Federal or non-Federal)  
Availability of Information

· Proposal preparation and Submission

· http://www.eng.nsf.gov/sbir/phase_i_-_prop.htm

· Grant Proposal Guide

· http://www.nsf.gov/pubs/gpg/nsf04_23/start.htm

*Source: http://www.eng.nsf.gov

Risk Assessment

The chart and graph below show the risk assessment for the project.  The table displays a number corresponding to a certain risk.  The second column shows exactly what that risk is.  The third table shows a ratio between the likelihood of the risk occurring, and the consequence of that risk occurring.  The scale is from 1 to 5, 1 being the lowest and 5 being the highest.  The risk total is simply a multiplication of those factors.  The 5th column explains how the team will mitigate the risks, and the last column shows a general type of risk category that each risk falls in to.


The graph is a visual representation of the likelihood to consequence ratio.  The numbers in the boxes correspond to which risk it is.  The colors show that the upper right corner has the highest ratio, and the bottom left has the lowest ratio.
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	Risk
	Risk Detail
	Likelihood/Consequence
	Risk Total
	Mitigation
	Risk Type

	1
	Customers avoiding a change in methodology
	4/4
	16
	Market the user friendly idea, demonstrate that it will save money in the long run
	Customer

	2
	Delayed FDA approval
	5/3
	15
	Keep tight and frequent contacts with FDA officials, seek FDA support early
	Market

	3
	Invalid user input
	2/5
	10
	Check for exceptions, implement a user friendly interface
	Technology

	4
	Power outages causing data loss
	4/3
	12
	Database server caching backups and running and uninterruptible power supply
	Technology

	5
	Insufficient finances
	5/2
	10
	Follow a strict budget with weekly financial reviews
	Financial

	6
	Customers not familiar with technology
	4/2
	8
	Train the customers on how to use the system
	Customer

	7
	Problems integrating software drivers with hardware
	2/3
	6
	Consult hardware manufacturer, hire expert help, send developers to training
	Technology

	8
	Hardware Failure
	3/1
	3
	Nightly data backups
	Technology

	9
	Not being able to obtain hardware when needed
	2/1
	2
	Establish contacts with similar hardware manufacturers
	Technology

	10
	Delayed development schedule
	1/1
	1
	Hire more staff as necessary
	Technology


1 Customers Avoiding Change

Many restaurant owners and managers are reluctant to change.  These owners feel that their convoluted system of hand labeling prepared items and monitoring temperatures is the best way.  To avoid such common reluctance our marketing strategy focuses on our goals of saving the client time and money.  This strategy targets our clients showing them that our system will be of overall benefit to their business.  If the market does not embrace our idea, our solution might fail.

2 Delayed FDA Approval


With our system being the focal point in a kitchen of a public restaurant, obtaining FDA acceptance is a must.  It is quite possible that the FDA will have limited time in securing our product for their approval, which could result, ultimately, in our product being delayed.  This delay would then postpone our efforts until the agency has time to deal with us.  To avoid such a situation, we are going to establish close FDA contacts from the initiation of our idea.  With closer contacts, we can only hope that we will be regarded higher on FDA’s frequent list of approval candidates.

3 Invalid User Input


Invalid input is a common software issue resulting from simple user mistakes, or a misunderstanding of the system’s semantics.  These issues are quite common and have a minor impact on the system.  By incorporating an intuitive, and user-friendly, graphical user interface, avoiding the misunderstanding of our system can be lessened.  Our software will also check for incorrect inputs.  This exception handling allows the user to fix their “simple” mistakes, before any significant impact occurs.

4 Power

        Our primary technology risks come at the cost of power. With our entire system relying on electronic computer automation for eliminating the primitive method of hand labeling food, it is feasible to put power redundancy at the helm of our technology risks. Simply, if the power is lost, will the database retain information recently added? Will the data become corrupted, and be at mercy to a database reconstruction? With the addition of an uninterruptible power supply (UPS) to the database server, a power outage will NOT stop our solution. During a power outage, a UPS will provide the database server, and any other workstation, with a few minutes to a few hours of battery power. The ability to run uninterrupted with power will allow the manager to complete the database transactions and properly shutdown the system, protecting the vital data.
5 Insufficient Finances


With our finances being the primary driver for our development process, we must ensure that we are stable with our assets.  To avoid development delays resulting from poor financial analysis, we will have weekly budget reviews.  These reviews will ensure that we are on track with our schedule, and within budget constraints. The likelihood of such an issue to occur is minimal, as we have done much research upon our financial needs.  The impact is extremely high.  If we poorly manage our budget, the future of our solution will be greatly impacted.  A lack of funds, slows development, and can even halt it.

6 Computer Literacy

        Another technology risk that we must consider is the ability for the customer to function comfortably with technology. Through the interviews that our team has conducted nearly 88% of restaurant staff is tech savvy. To alleviate some of the stress of having the restaurant staff familiarize themselves with our technology, we can offer training. Also, through the use of our user friendly interface, the system will be quite intuitive, and will lead the user on the correct path to functioning with our system.
7 Hardware Integration

        The integration of our software with various devices, such as wireless barcode scanners and PDAs, might slow down our software development cycle. The prime protocol for our wireless communication will be IEEE 802.11b, but integrating our software upon proprietary hardware interfaces such as temperature sensors and barcode scanners might prove difficult. If the hardware manufacturer is reluctant to give us development manuals describing the registers that their devices use, we could find another manufacturer whom is willing to work with us and give us proper development documentation. We can also overcome this deficit by hiring experts who are already familiar with the hardware, and understand the low level interface that the hardware is based upon.
8 Hardware Failure


The failing of trusted hardware is a possible risk that our client might endure.  To ameliorate these issues, a backup of system data will occur on a scheduled basis.  These backups will ensure data integrity if hardware fails.  With all of our system’s hardware being in manufacture by many companies, the case of a terminal failing could easily be remedied buy purchasing a consumer available stock terminal, and loading our software on it.  Hardware failure is of minor impact, and will primarily affect client downtime.  

9 Unable to Obtain Hardware


Since our system relies on consumer available hardware, being unable to obtain hardware is a risk.  Since our system uses existing and readily available hardware, this risk is quite minimal.  The consequence of not being able to obtain certain hardware is not very detrimental to our system.  To ensure that such an instance does not occur, our team will establish contacts with various hardware manufacturers in order to obtain deals with their companies.  These deals could ensure a supply of hardware when needed, and at lower costs.
10 Delayed Development Schedule


The delay in our development process is quite possible but the resulting consequence is quite small.  The best solution is to hire more help on a temporary basis, as fit by our budget.  This delay could occur from issues integrating our software with existing hardware.  Therefore a boost in our staff could easily remedy the situation.

Survey
To better attain proof that there is a need for a system like the Restaurant Assistant, our team conducted interviews among the restaurant industry.  Each team member took a group of restaurants to interview and asked them the same set of questions:

Questions

1. How long have you been in the industry?

2. What is the average age of your cooks?

3. What is your current method of monitoring prepared items?

4. What is the percentage of food loss in your establishment?

5. What items expire the fastest?

6. Would the food preparation identifier help you or be a greater burden?

7. How much would you spend on this device?

8. What would the ideal device be to benefit your food preparation inventory?

9. Who is responsible for identifying expired items?

10. Do you feel that you are computer literate?

11. What is the percentage of prepared food items on your menu?

From these questions asked to 17 different restaurants, we were able to establish a target market.  
Restaurant Categories Interviewed:

Chains:  7 interviewed


Buffet:  3 interviewed


Fine Dining:  2 interviewed

Independent – Midlevel:  3

Mom and Pop:  2

From these interviews we realized that we should target higher populated establishments with proper funding.  Chain restaurants have the funding from their headquarters, and they have a high turnover rate.  Many of the smaller businesses saw the need for such a system in a more populated area, thus a chain market seems the strongest one to cater to.
Salary Information
Source: http://www.salary.com

Software Engineer V: ($87,572.00 per year) 

Designs, modifies, develops, writes and implements software programming applications/operating systems. Also, coordinates work teams. Provides technical support to project team members. Requires a bachelor's degree in area of specialty and at least 8-10 years of experience in the field or in a related area. Demonstrates expertise in a variety of the field's concepts, practices, and procedures. Relies on extensive experience and judgment to plan and accomplish goals. Performs a variety of tasks. May provide consultation on complex projects and is considered to be the top level contributor/specialist. A wide degree of creativity and latitude is expected. May report to an executive or a manager.  
Production Artist - Web: ($41,561.00 per year) 

Produces basic graphic sketches, designs, and copy layouts for online content. Processes images and graphics and creates background. Also produces HTML pages. May require an associate's degree or its equivalent. No experience necessary. Relies on instructions and pre-established guidelines to perform the functions of the job. Works under immediate supervision. Typically reports to a manager.
Software Engineering Manager: ($102,099.00 per year) 

Manages a team of software engineers to architect, design enterprise software products/operating systems. Writes product requirement documents, implements and tracks development timelines, negotiates feature sets with the development leads and product. Requires a bachelor's degree in a related area and at least 7 years of experience with software development in Java and C++, strong relational database knowledge. Knowledge of e-commerce infrastructure, customer relationship management, data warehousing, and business intelligence. Generally manages a group of software developers/engineers. Relies on experience and judgment to plan and accomplish goals. Typically reports to a senior manager.

Software Engineer III: ($68,569.00 per year) 

Designs, modifies, develops, writes and implements software programming applications. Supports and/or installs software applications/operating systems. Participates in the testing process through test review and analysis, test witnessing and certification of software. Requires a bachelor's degree in a related area and 4-6 years of experience in the field or in a related area. Familiar with a variety of the field's concepts, practices, and procedures. Relies on experience and judgment to plan and accomplish goals. Performs a variety of complicated tasks. May lead and direct the work of others. May report directly to a project lead or manager. A wide degree of creativity and latitude is expected.  

Technical Writer III: ($58,903.00 per year) 

Writes a variety of technical articles, reports, brochures, and/or manuals for documentation for a wide range of uses. May be responsible for coordinating the display of graphics and the production of the document. Requires a bachelor's degree in a related area and 4-6 years of experience in the field or in a related area. Familiar with a variety of the field's concepts, practices, and procedures. Relies on limited experience and judgment to plan and accomplish goals. Performs a variety of tasks. May lead and direct the work of others. Typically reports to a manager or head of a unit/department. A wide degree of creativity and latitude is expected.  

Quality Assurance Specialist II: ($53,926.00 per year) 

Responsible for all activities involving quality assurance and compliance with applicable regulatory requirements; conducts audits and reviews/analyzes data and documentation. May require a bachelor's degree in area of specialty and 2-5 years of experience in the field or in a related area. Familiar with standard concepts, practices, and procedures within a particular field. Relies on limited experience and judgment to plan and accomplish goals. Performs a variety of tasks. Works under general supervision. A certain degree of creativity and latitude is required. Typically reports to a supervisor or manager.  

Marketing Manager: ($32,410.00 per year) 

Develops and implements strategic marketing plan for an organization. Stays abreast of changes in the marketing environment to best serve the objectives of the organization and adjusts plans accordingly. Researches and develops pricing policies and recommends appropriate sales channels. Requires a bachelor's degree with at least 7 years of marketing experience. Generally manages a group of marketing professionals. Relies on experience and judgment to plan and accomplish goals. Typically reports to an executive.  
Unit Development Costs
Server

· Cybertron 1U Rackmount Server (TPCSER1U2200I)
· Pricing from http://www.ecost.com
· Price: $ 599.99
Database Management System

· HP a610y (see Development Costs)

· Pricing from http://www.techdepot.com
· Price: $ 940.66
Computer/Database System

· MySQL Pro

· Pricing from http://www.mysql.com
· Price: $ 595.00
Standalone scanner

· Opticon LPN-1736

· Pricing from http://www.totalbarcode.com
· Price: $ 325.00
Handheld Scanner

· POS-X 1160 Wireless

· Pricing from http://www.totalbarcode.com
· Price: $ 425.00
Temperature sensor

· Testo 175-T1 One Channel Temperature Logger with Internal Sensor

· Pricing from http://www.lesman.com
· Price: $ 119.99
Laser Printer

· Brother HL-1440

· Pricing from http://www.cdw.com
· Price: $ 149.99
Barcode Printer

· Zebra  LP/TLP 2824

· Pricing from http://www.totalbarcode.com
· Price: $ 289.00
LCD touch screen, wireless

· Elo Entuitive 1229L 12" LCD Touch screen Monitor
· Pricing from http://www.cdw.com
· Price: $ 700.63
Technology Risks
Power

Our primary technology risks come at the cost of power. With our entire system relying on electronic computer automation for eliminating the primitive method of hand labeling food, it is feasible to put power redundancy at the helm of our technology risks. Simply, if the power is lost, will the database retain information recently added? Will the data become corrupted, and be at mercy to a database reconstruction? With the addition of an uninterruptible power supply (UPS) to the database server, a power outage will NOT stop our solution. During a power outage, a UPS will provide the database server, and any other workstation, with a few minutes to a few hours of battery power. The ability to run uninterrupted with power will allow the manager to complete the database transactions and properly shutdown the system, protecting the vital data.

Hardware Integration

The integration of our software with various devices, such as wireless barcode scanners and PDAs, might slow down our software development cycle. The prime protocol for our wireless communication will be IEEE 802.11b, but integrating our software upon proprietary hardware interfaces such as temperature sensors and barcode scanners might prove difficult. If the hardware manufacturer is reluctant to give us development manuals describing the registers that their devices use, we could find another manufacturer whom is willing to work with us and give us proper development documentation. We can also overcome this deficit by hiring experts who are already familiar with the hardware, and understand the low level interface that the hardware is based upon.

Computer Literacy

Another technology risk that we must consider is the ability for the customer to function comfortably with technology. Through the interviews that our team has conducted nearly 88% of restaurant staff is tech savvy. To alleviate some of the stress of having the restaurant staff familiarize themselves with our technology, we can offer training. Also, through the use of our user friendly interface, the system will be quite intuitive, and will lead the user on the correct path to functioning with our system.
Phases
Phase 0

Phase 0 is the inception phase.  This phase covers cs410 and lasts one semester long, from August 30th till December 15th.  In phase 0 we have established our project, the Restaurant Assistant.  Once the project idea has been developed, we must prove its feasibility.   We did much research in the domain, including restaurant interviews, to find our niche.  From our research we determined our target market and formulated a competition matrix. This research leads us to the two primary feasibility questions: Can the Restaurant Assistant be done? Should the Restaurant Assistant be done?  Then we developed the next milestone, our project plan.  
With the project plan we establish our main phase 0 deliverables.  We established our development progress by creating work breakdown structures and Gantt charts.  From our technology research we developed a major functional component diagram.  Throughout this phase one of our major deliverables is constantly being constructed, and updated, our website.  Once all the documentation is assembled we can then begin to draft our initial SBIR grant proposal.  This SBIR document is our primary final goal for this phase and essentially determines if we can move into the next phase.  
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Phase 1
Phase 1 is the initiation phase.  This phase covers cs411 and will last from roughly January 10th till May 6th.  In this phase the major milestone is the proof of concept for the Restaurant Assistant.  The major goal is to establish a prototype for our solution.  Another milestone in this phase is the creation of user based documentation such as manuals and system specifications.  Next, we need to consult financial and legal experts.  
Our financial expert will assure we stay within budget. We can focus on bringing our idea to fruition by consulting with our legal expert, who is familiar with patent affairs.  We can then move to the next phase by revising our previous SBIR and submitting for another grant.  Throughout this phase we must also update our website.
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Phase 2

Phase 2 is the critical design of the project.  This is where the team goes through everything that they have to determine what they need to do to develop a marketable product.  This phase for the Restaurant Assistant will consist of seven sections and last 2 years starting on June 1, 2005.

Now that our group has the money needed to develop the Restaurant Assistant, we need to acquire a place to work.  In our project file that is under section 2.1 labeled Acquire Workspace.
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The acquisition of the workspace will not take all that long.  As you can see from the project outline, this part of the project will take only 9 days.  This is most likely a conservative estimate and could take much less time.
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Once we have the office we will begin to look over the Project plan and development specifications.  Now that phase 1 is complete and settled we need to look over what we have to see if there are any last minute changes that need to be made to either the project plan or the development plan.
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These revisions should contribute to a small number of days and a small amount of time used.  See the Gantt chart below to see the comparison.
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We then need to discuss the development of the Restaurant Assistant with the lawyer so that they can begin to write up legal documentation for the sale of the software.  Time spent by the group on this section of Phase 2 should be minimal because the lawyers will do a bulk of the work.
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Marketing is important because there will be no profit without it.  The first thing that we need to do is put together a marketing team.  We need someone with marketing experience and knowledge of what the Restaurant Assistant can do to review the target market and research the advertising.  In addition our website needs to be built based on the marketing scheme.  
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With our market established we would be able to start sales.  With the knowledge of the market we will be able to analyze who the initial customer will be.  Our first customer will likely be the beta for the Restaurant Assistant.  This is the first stepping-stone on the way to starting our profitable business.  From the first customer we will be able to expand and grow.  

[image: image26.png]Task Name

Duration Start Finish
 Phase 2 - Critical Design 523days Wed 6105 Fii 607
25 Sales 122days| Tue 31605 Wed 21106

) 251 Analize Infial Customer 13days| Tuesnens  Fri9205

2511 Identity Key Customer Elemerts Tdays| Tue 8BNS Wed 824105

251 2 dentty Compettionts Key Customer Atrk. Tdays| TueSHENS Wed 824105

2513 Acoess Postion in Market Relative to Cor Tdays| Thugsos  Fisnos

Confim Beta Restaurant 122days| Tue 31605 Wed 211106

2521 Collest & Examine Demograics 122days| TueBHES  Wed 2106

2522 Choose Best Beta Locations. 122days| TueBHEIS  Wed 2106

2523 Adjust Target o Sut Target Beta Testing 122 days Tue 8605 Wed 2105




[image: image27.png]Task Name

4

(821 (301 KT (221

 Phase 2 - Critical Design
25 Sales

) 251 Analize Infial Customer

2511 Identity Key Customer Elemerts

251 2 dentity Compettionts Key Customer Atrk.

2513 Acoess Postion in Market Relative to Cor
1252 Confim Beta Restaurant

2521 Collest & Examine Demograics

2522 Choose Best Beta Locations.

2523 Adjust Target to Sui Target Beta Testing

"




Knowing the market allows us to develop the Restaurant Assistant in the best possible way.  The development of the Restaurant Assistant software will be the meat and potatoes of our groups project.  First we will review the hardware that we will be designing the RA for and come up with a list of supported hardware and platform(s).  Next we will begin to create the software that is the Restaurant Assistant.  
The Software will be broken into four sections.  The overall design will take a few day of discussing exactly what we want to implement and who will be doing it.  After the design we will design and generate the database.  We will be unable to continue with the GUI's or Drivers until the database is complete or at least designed.  The Graphical user interface will be broken into to modules called administrative and employee.  These two modules are independent and can be developed separately.  The drivers will be written to capture information that can be used by the administrative or employee modules.  The driver too can be developed independently of the administrative and employee modules but need to be complete before the ending stages of there development.
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After the development of the software is complete, the manuals will need to be revised from phase 1 to better describe the newly completed program.  Among these instructions are the Installation and User manuals.
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Finally we will be completed with the development of the Restaurant Assistant.  Like all software there will be maintenance throughout the entire second phase of the project.  Marketing strategies will need to continually get modified based on feedback from the field.  The website will have to reflect those marketing changes.  Quality Assurance will need to be put in place if the Restaurant Assistant is to be successful.  Things like continual hardware testing will need to be done to increase the supported hardware list and the bugs that will be found during this phase will need to be fixed immediately.
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At the end of the Critical design the Restaurant Assistant will be ready for action.  A sales team will begin to sell the product to potential customers and so begins phase three of the SBIR project. 
Phase 3 
Phase 3 of the project is the execution phase.  Now that the Restaurant Assistant is complete, we will need to execute the sales and distribution of the product.  If the program is to be successful, there will need to be continued development, marketing, and maintenance.  Phase 2 will be broken into those three sections.

Marketing is needed to help increase the sales of the program.  There are many restaurants that will find the Restaurant Assistant useful and our marketing needs to make sure that those restaurants now about the Restaurant Assistant.  Also, the same methods used to market our product to restaurant that would need it will be the same methods used to find out why a restaurant does not want it.  This information is useful in the continued development of the software.
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Continued development is important for any piece of software.  Adding functionality, even to an application that works fine, increases its marketability.  Adding a button to do one task could be the difference in an owner buying our system of some one else’s.  The marketing department will come back with reasons for not being able to sell the program to a particular client.  The development team will look at those reasons and decide what functionality should be implemented to eliminate those reasons.  This along with improving some of the program tasks will help the marking group to expand the market.
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Excellent maintenance shows dedication and belief in the product.  No starting business can survive without good customer service.  When the product does not work as planned and when it does work just as planned but the user doesn’t understand, we need people there to help them.  They need to record the bugs that customers will find and help the customer complete a task when they can not figure it out on there own.  Customer service is also a good place to get customer feedback for the improvement of the program.  A QA team will also need to put in place to fix all the bugs that the customer service representatives record.  In addition, they need to find bugs that have not been recorded and send fix them as well.
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At the end of Phase 3, we will know the fate of the Restaurant Assistant.  The market will have done the majority of the expanding and bulk of the bugs will either be fixed, hacked or scheduled for reconstruction.  Phase 3 should continue until the Restaurant Assistant has run its course.
Barcodes and the Restaurant Assistant

Why?
By using a bar-coding system, kitchen managers can easily identify how long a food item has been out, how long it has till the food expires, and who made it. With barcodes, the old cumbersome system of hand labeling prepared food items is significantly reduced. As the idea holds, once a food item is prepared, the preparer "tags" the item/tray with a unique barcode which is also entered into a database containing expiration dates and various other information for all other prepared food items. By having the barcode in the database, a food item can be monitored in house by the computer, or even remotely from a different restaurant location (think restaurant chains), relieving the kitchen manager to other duties. If a food item expires, the manager is alerted so that they can handle the situation to their discretion. 
A bar-coding system allows easy entry and removal of an item from a database.  A simple scan and selection from the interface to "remove item" will instantly remove an item from the system. To avoid wasting money by overlooking the use of older items, which might expire and have to be thrown out, the kitchen's inventory can be quickly inserted into the database as well.  This use of a database can quicken the first-in first-out (FIFO) system of using the oldest item first. The database can tell the manager which item/package to use first, based on FIFO, and by already having scanned the package's barcode, which was inserted into the database upon arrival into the restaurant, a manager does not have to waste time deciphering someone’s writing on a handwritten label.

How?
Each barcode is a unique serial number, represented by printed lines of varying width. The vertical lines allow for a scanning device to read the lines to generate the unique number that they represent. These unique numbers are generated, printed, sent to the database, and placed upon the item instantly. Instead of writing when a food item was prepared, the preparer just chooses the item from the database, selects that they just prepared it, and the database instantly adds the item to itself after generating a unique serial for the item.  The software that handles the interface to the database prints the serial number out in barcode format.  Finally, the preparer can place the adhesive barcode upon the tray that holds the food item. Scanning a barcode can be done by a wireless barcode scanner.

Scanners… not the movie

Having a wireless scanner would allow the kitchen manager, or any other employee bestowed with the grace of the almighty PDA scanner orgy, to scan an item nearly 300 feet from the database, without a wireless repeater.  If a repeater is installed, items could be scanned miles away, being that the kitchen is large enough, and that there are enough repeaters.
All in all, wireless is the way to go when it comes to scanner technology, less cords, less mess, and of course a roaming entity that can scan items in random locations from the server.

Printers

Having a barcode is nice, but being able to print one at a moments notice is really nice.  Any computer printer can print a barcode, but when you are dealing with a messy environment like a kitchen or restaurant, you are definitely going to need a more redundant barcode… in walks your thermal barcode printer.  Although simple label makers such as a Brother P-Touch can print barcodes, they are not wireless, and would render more of a burden.  This burden comes by having to input the number by hand, and then printing its corresponding barcode.  Having a localized barcode printer would allow for the printing of more redundant thermal/synthetic labels, and allow for a computer interface to print the label once a new item has been entered into a database.

Cost?
Barcodes are cheap.  They can be printed on virtually any kind of medium from paper to film, and can even be printed upon RFID transmitters!  Although a paper barcode might be the cheapest way to go, the restaurant industry should focus on thermal or synthetic labels, which are necessary in a kitchen environment to adhere to a primitive since of data integrity.  Unlike the electronic RFID tags, a thermal or synthetic label can be spilled on, or stepped on.  Here’s a simple price roundup:

-Printers:
        Portable label makers can start at $90 with refills at $15, but separating the adhesive from some labels is a pain.  Also, the portable label printers need to have a computer interface to printout the proper label as delegated by the server.   

-Labels:
        Barcode AND RFID printable labels (in conjunction) have a basic cost of $100 for 50 labels, which is much more expensive in relation to the more feasible, and durable thermal or synthetic labels.  
        1960 thermal labels for $4.50 from SATO
        5150 synthetic labels for $25 from BarcodeFactory.com


-Scanners:


You can simply use an existing PDA and purchase a Compact Flash barcode scanner attachment for about $320.  Obtaining a PDA with a barcode scanner, can cost about $425.  Many PDA’s are now wireless enabled (802.11b).  Your typical wireless handheld barcode scanners will drop you about $500.  

Conclusion
Barcodes are cheap!  Simply, they are just paper with vertical lines printed on them.  Although the restaurant industry might want the slightly more expensive thermal/synthetic or “coated” labels, the labels are simply a quick, cheap, and painless way to get a number into a computer.

Resources:
http://www.amazon.com/
http://www.advizia.com/brother/Advisor.asp?User=ptouch&Rnd=363
http://www.barcodefactory.com/
http://www.satoamerica.com/
http://palmtops.about.com/cs/alternativepdas/tp/Top%205%20Pocket%20PC.htm?PM=ss13_palmtops
http://www.ptshome.com/

Remote Temperature Sensing and Kitchens

Why?
With all the hustle and bustle of a busy restaurant, detecting the temperature of a particular food item can be quite the cumbersome burden for the kitchen staff.  They must constantly monitor food temperatures to avoid situations, such as meat going below health code friendly temperatures.  With the walk-in refrigerator being constantly opened, the overall temperature of the products contained within its mighty metal prowess might go “bad.”  And we all know that “bad” or expired food is a boom for the medical industry.  To avoid health violations, and angry customers suing the establishment, most, if not all, restaurants constantly monitor their food temperatures.  This monitoring of temperature is just one of the million other tasks that the kitchen staff must focus on, thus slightly diverting their attention from other cooking necessities.  So what is a busy restaurant manager supposed to do?  How about let someone (or something) else monitor the food temperatures!

Remote Temperature Sensing
With remote temperature sensing, a thermometer could be placed inside the walk-in refrigerator, or upon some other temperature sensitive object.  The sensor could be networked wirelessly or directly to a database.  Wireless is a great option to consider, but when you are trying to broadcast a wi-fi, 2.4Ghz signal, through a steel refrigerator, you will probably suffer quite the amount of signal loss.  Unless your manager is willing to drill a hole, and possibly leak some temperature, a wireless temperature sensor is infeasible and unreliable.  Thus the database could easily monitor temperatures with a wired sensor at a constant non-human rate.  This monitoring would allow for immediate notification to kitchen managers, and even provide a forecast when temperatures start to follow a certain trend, such as a gradual rise in temperature.  It is much nicer to catch a problem, like foods about to spoil due to insufficient climate conditions, than have to deal with the consequences.  Throwing out that 95 pound steak just because it got “warm” is not going to put a smile on the face of a restaurant manager, nor their personified budget.

Resources

http://content.honeywell.com/imc/fi/Temperature/

http://www.google.com/

http://www.sensorsmag.com/articles/0101/24/index.htm

RFID for Restaurants?

What is RFID?
Radio Frequency Identification (RFID) is a radio wave based technology that has existed since the 1970's. RFID is a general term which can be used to identify nearly any object by radio waves. Consisting of an antenna and microchip, RFID tags, or transponders, can be placed on an object such as a food item, crate, or container to uniquely identify the item. The transponder broadcasts the unique serial number, representing the item that it is placed upon, to a device designed to read the transmitted frequency. Modern tags can broadcast reasonable distances and are small in size ranging from a few centimeters (2.5cm x 3cm) to a few inches.
        
How does it work... where's the beef?
RFID is a system of transponders, tags, and receivers. It is the receiver's task to pickup the transmitted frequency and process the tag's data, such as a unique serial number. The first step for a receiver to get information from a tag is for the receiver to actually broadcast an electromagnetic wave, which powers the passive tags. The antenna of the tag is configured to receive these magnetic waves. The microchip then alters the wave to reflect its data, which the receiver then picks-up. Once the wave has been received, the unique number can be processed by a computer for tasks such as database entry. At about 2kb maximum of data per tag, each one can hold more than a simple serial number, think about dates or expiration times.

How do you power RFID?
A passive RFID tag is powered by the electromagnetic wave which the receiver broadcasts. The passive tag can reflect the electromagnetic wave back to the reader with an altered signal resulting in the transmission of its unique data. Another technique in the scope of passive RFID is energy harvesting, which allows a passive tag to temporarily store enough energy to send its signal back to the receiver, thus possibly providing a stronger signal over the non-energy harvesting implementations. Therefore, a passive RFID tag, whether using energy harvesting or simple electromagnetic reflection, is essentially powerless, and does not need a battery.
Another breed of RFID tags known as active RFID tags are battery powered. The third type of RFID tag, known as semi-passive, consists of a battery and energy harvesting technology, or electromagnetic reflection. These tags use a battery to power the microchip, while it gathers power from the reader’s transmitted electromagnetic waves. 

RFID Benefits
RFID, unlike barcodes, do not require a direct line of sight. This is much more convenient, because the user can be within the proximity of many RFID tags, and pull-in all of their data at once, versus scanning each individual item's barcode with a scanner. RFID tags can be hidden, in boxes, or at the back of refrigerators, which makes obtaining their data much simpler than having to move items, in order to do an inventory barcode scan.  These tags can also be used in extreme temperature zones such as refrigerators, with an incredible working temperature range of about -60C to 199C!

What is the range and drawbacks?
The environment's condition is a prime factor in broadcast range for a tag. Metal and water respectively reflect or absorb the frequency, thus reducing its effectiveness. Low frequency passive tags can penetrate objects, respectively metal, better than the higher frequency tags, but they have a shorter range, which maxes-out at around one foot. A higher frequency passive tag could net the user about three feet, while an ultra high frequency (UHF) tag could have a range up to 20 feet, but might have some trouble penetrating solid objects.  These higher frequency tags typically cost a little more than the lower frequency tags. Higher frequencies require more power, but can transfer data faster.  With data as small as 2KB, speed is not really an issue. Active tags, on-the-other-hand, could essentially broadcast to a range of about 300 feet, and will require a battery and some serious cash flow. Bottom line is this: less power, less money, less range. 

Cost
Lower frequency passive tags have a typical cost of about 5 to 20 cents per tag, and passive UHF tags are a little more expensive at about 50 cents each. Active tags are much more expensive starting at about six dollars each.

Conclusion… NO RFID (in a kitchen)!
RFID can truly benefit the restaurant industry. An RFID system can make doing an inventory check or item update painless and quick. Although the tags are cheap, compared to barcodes, they are extremely expensive.  Not to mention, barcodes are much simpler.  You do not have to set a frequency for a barcode.  To instantiate a barcode, simply have the system update the database while the barcode prints out.  RFID is more overhead in the development of a barcode driven system.  Not only would the customer have to manage a barcode system, but now they would have to manage another aspect altogether, an RFID system.  Not to mention, managing a RFID system has its own drawbacks, not only would you have tags that have a limiting range you also have to endure an entire system of RFID scanners, and writers (you do have to set the frequency on the tag)…AND if that is not enough, you have the whole integrity/redundancy factor, if one tag gets stepped on, spilled on, sat on, or even eaten, its GONE.  RFIDs can be useful, but in the fast paced and price burdened restaurant industry, it is not worth the headache of incorporating another system in conjunction with the much simpler barcode system.

Resources:
http://www.princeton.edu/~ssaar/rfid/
http://www.rfidinc.com/
http://www.rfidjournal.com/article/articleview/207#Anchor-What-363
Wi-Fi and the Restaurant Assistant
Wi What?
Wi-Fi or wireless fidelity, is a means of networking computers together without the burden of ethernet cable or *gasp* the ever so old-school coax cable.  Wireless makes networking a previously un-cabled environment easy.  If there were never cables there, why bother putting them there now?  Most kitchens were never designed to harness a physical network.  With wireless, there is no need for a planned wiring route or even for a designated place for a receiving computer.  Wireless also allows for a dynamic network, adding and removing computers at random locations, within the wireless range at any given time.  It is extensible and scalable… and POPULAR!  According to the Synergy Energy Group, a 42% increase in wi-fi products sold from 2002 to 2003 resulted in 1.3 billion dollars of sales for one company alone, Worldwide, who make wi-fi products for the home and small office. Here, check out the specs on this feasible technology: 

Specification: IEEE 802.11b
Frequency Band: 2.4Ghz
Range: 300 Feet (without a repeater)
Bandwidth: 11Mb/s
Access Point/Card: $50

How?
The Restaurant Assistant system harnesses a central database server.  This server is wireless capable, and linked via an ethernet cable from its network interface card to a wireless router or hub.  Although we could implement an Ad-Hoc (point to point) network with wireless, it would be nearly pointless (no pun intended).  An Ad-Hoc system assumes a one-to-one scheme where one network card, a single computer, talks to another.  Infrastructure mode is what is desired by our system, as it allows for a number of simultaneous communications to one point, the server.  A router would also allow the customer to have future expandability in incorporating the internet into their local network.  Expansion to the internet would allow many restaurants (chain restaurants), to communicate with headquarters, or other locations, allowing them to “trade” or receive emergency rations.  “Alert Alert Restaurant X has run out of their cool-trendy embossed napkins! Notify another local Restaurant X stat!  We need reserves… fast!”

Range and Interference
Some might claim that 300 feet is not a lot for a wireless network.  In a kitchen with copious amounts of metal “kitchen-devices” wouldn’t the range be slightly distorted? Well the answer is:  it does not really matter.  If the signal has to pass through some metal objects, and the signal at that point is not strong enough, a simple wireless repeater/extender ($70) can boost your signal and repeat it great distances within your kitchen.  What about phones and microwaves using the same frequency?  Wi-fi can handle interference as well, just switch the channel the network runs on, or change to a 5Ghz or 900Mhz phone!  After all, wi-fi was designed to handle interference, it just degrades performance, but it can still take a “beating.” 

FCC Note
"802.11b wireless local area networking uses the FCC unlicensed 2.4 GHz Industrial, Scientific, Medical (ISM) band. " 
http://oit.utk.edu/helpdesk/section/Wirelesss/40
Conclusion
Using the unlicensed 2.4Ghz band of wireless communication, 802.11b specification, is the way to go in an ever so dynamically changing kitchen environment.  It is cheap, and popular, and reduces the hassle of having an ethernet enabled kitchen.  Who would really want to go through and wire a kitchen?  A lot more cost would go into wiring versus a cheap wireless wi-fi implementation.


Resources
http://www.amazon.com/
http://www.cnn.com/2004/TECH/05/31/wi.fisecurity.ap/
http://www.homenethelp.com/web/diagram/ad-hoc.asp
http://www.homenethelp.com/web/faq/wireless.asp
http://www.webopedia.com/TERM/8/802_11.html
http://www.wi-fiplanet.com/tutorials/article.php/1497111
http://www.wi-fiplanet.com/tutorials/article.php/2191241
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Software Engineer 2§ 6859 2 § 14,285
Network Engineer/Lead Software Engineer 1 § 87572 Ell § 10.947
Computer Graphics Specialist 15 4156 5 § 666
Project Manager 1§ 102088 85 § 36,160
40% Overhead § 24,903
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PHASE 2
Title Needed Salary (Yearly) Employment Duration (Days) ~Cost of Employment
Software Engineer 2§ 6859 &0 § 5713
eerlLead Software Engineer 1§ 57572 110 § 0137
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Project Manager 1§ 102088 240 § 102098
Technical Writer 15 5890 il § 4909
Quality Assurance Manager 15 539 110 § 24716
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PHASE 3
Title Needed Salary (Yearly)  Employment Duration  Cost of Employment
Software Engineer 2§ 6859 Annual § 137,138
Network Engineer/Lead Software Engineer 1 § 87572 Annual § 67572
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Overall Budget

		PHASE 1

		Employment Costs		$   86,363.35

		Development Resources		$   8,387.00

		Resources per Unit		$   4,195.00

		Total Phase 1 Budget		$   98,945.35

		PHASE 2

		Employment Costs		$   334,804.46

		Development Resources		$   8,387.00

		Resources (100 Units)		$   419,500.00

		Total Phase 2 Budget		$   762,691.46

		PHASE 3

		Employment Costs		$   605,059.40





Development Budget

		Item		Cost		Number

		Hardware Costs		Price (each)				Total Price

		Computer Workstations		$   941.00		5		$   4,705.00		http://www.nextag.com

		Network Color Laser Printer		$   280.00		1		$   280.00		http://www.nextag.com

		Total Hardware Costs						$   4,985.00

		Software Costs

		Microsoft Visual Studio .NET Professional edition		$   504.00		3		$   1,512.00		http://www.nextag.com

		Adobe CS Suite		$   890.00		1		$   890.00		http://www.nextag.com

		Microsoft Office Professional		$   200.00		5		$   1,000.00		http://www.nextag.com

		Total Software Costs						$   3,402.00

		Total Costs						$   8,387.00





Unit Development Budget

		Part		# of units		Cost		Source

		Server		1		$   600.00		http://www.ecost.com

		Database Management System		1		$   595.00		MySQL Pro

		Computer/Database System		1		$   940.00		http://www.pcconnection.com

		Standalone scanner		1 per walk-in		$   325.00		http://www.totalbarcode.com/

		Handheld Scanner		1		$   425.00		http://www.totalbarcode.com/

		Temperature sensor		1 per walk-in		$   120.00		http://www.lesman.com / www.thermometricscorp.com

		Laser Printer		1		$   150.00		http://www.cdw.com

		Barcode Printer		1		$   340.00		http://www.totalbarcode.com/

		LCD touchscreen, wireless		1		$   700.00		http://www.cdw.com

								-

		Total Production Cost				$   4,195.00		-





Personnel Budget

		PHASE 1

		Title		Needed		Salary (Daily)		Employment Duration (Days)		Cost of Employment

		Software Engineer		2		$   68,569.00		30		$   8,571.13

		Network Engineer/Lead Software Engineer		1		$   87,572.00		35		$   12,770.92

		Computer Graphics Specialist		1		$   41,561.00		10		$   1,731.71

		Project Manager		1		$   102,099.00		85		$   36,160.06

		Technical Writer		1		$   58,903.00		10		$   2,454.29

		40% Overhead								$   24,675.24

		Total Employee Budget								$   86,363.35

		PHASE 2

		Title		Needed		Salary (Daily)		Employment Duration (Days)		Cost of Employment

		Software Engineer		2		$   68,569.00		80		$   22,856.33

		Network Engineer/Lead Software Engineer		1		$   87,572.00		120		$   43,786.00

		Computer Graphics Specialist		1		$   41,561.00		40		$   6,926.83

		Project Manager		1		$   102,099.00		240		$   102,099.00

		Technical Writer		1		$   58,903.00		30		$   7,362.88

		Quality Assurance Manager		1		$   53,926.00		120		$   26,963.00

		Marketing Manager		1		$   62,410.00		200		$   52,008.33

		40% Overhead								$   95,658.42

		Total Employee Budget								$   334,804.46

		PHASE 3

		Title		Needed		Salary (Daily)		Employment Duration		Cost of Employment

		Software Engineer		2		$   68,569.00		Annual		$   68,569.00

		Network Engineer/Lead Software Engineer		1		$   87,572.00		Annual		$   87,572.00

		Computer Graphics Specialist		1		$   41,561.00		Annual		$   41,561.00

		Project Manager		1		$   102,099.00		Annual		$   102,099.00

		Technical Writer		1		$   58,903.00		Annual		$   58,903.00

		Quality Assurance Manager		1		$   53,926.00		Annual		$   53,926.00

		Marketing Manager		1		$   62,410.00		Annual		$   62,410.00

		Technical Support		5		$120 per Hour		300 Hours		$   36,000.00

		40% Overhead								$   162,588.40

		Total Employee Budget								$   605,059.40

		*Information gathered from http://www.salary.com based on average salaries in Virginia Beach, VA as of Fall of 2004.





Invoice

		Hardware				$   5,000.00

		Developed Software				$   2,000.00

		Installation				$   500.00

		Total Cost to User				$   7,500.00

		Profit Per Unit				$   3,305.00





Break Even Analysis

		Personnel Budget				$   1,026,227.20

		Development Budget				$   8,387.00

		Production Cost (per unit)				$   4,195.00

		Revenue (per unit)		$   7,500.00

		Profit (per unit)		$   3,305.00

		Units Needed To Break Even		313

		Units To Be Sold (weekly)		10

		Break Event Time (months)		8
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Employment Costs

Development Resources

Resources

Phase

Cost $

Overall Budget



		Computer Workstations		Computer Workstations

		Network Color Laser Printer		Network Color Laser Printer

		Microsoft Visual Studio .NET Professional edition		Microsoft Visual Studio .NET Professional edition

		Adobe CS Suite		Adobe CS Suite

		Microsoft Office Professional		Microsoft Office Professional



Development Budget

4985

4705

3402

280

1512

890

1000



		Server

		Database Management System

		Computer/Database System

		Standalone scanner

		Handheld Scanner

		Temperature sensor

		Laser Printer

		Barcode Printer

		LCD touchscreen, wireless



Unit Development Budget

Unit Development Budget

600
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		Hardware

		Developed Software

		Installation



Charged for

Costs to user

User Invoice

5000

2000
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		Software Engineer

		Network Engineer/Lead Software Engineer

		Computer Graphics Specialist

		Project Manager

		Technical Writer

		40% Overhead



Phase 1 Staff Budget

8571.125

12770.9166666667

1731.7083333333

36160.0625

2454.2916666667
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		Software Engineer

		Network Engineer/Lead Software Engineer

		Computer Graphics Specialist

		Project Manager

		Technical Writer

		Quality Assurance Manager

		Marketing Manager

		40% Overhead
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22856.3333333333
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		Software Engineer

		Network Engineer/Lead Software Engineer

		Computer Graphics Specialist

		Project Manager

		Technical Writer

		Quality Assurance Manager

		Marketing Manager

		Technical Support

		40% Overhead
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