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Abstract

DirtPOS is a Web-based point of sale system built with the small business in mind.  DirtPOS is made 

to run on a very lightweight server eliminating the need for costly infrastructure.  Easy to set up and 

easy to maintain, DirtPOS has a simple user interface that allows customers to quickly populate their 

inventory database and be ready to start making sales.  DirtPOS also contains a feature rich inventory 

module that enables customers to easily add, edit and remove items within the inventory database. 

Reporting is another feature of DirtPOS.  The reports center permits reports to be run against any item.
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Problem Statement

Introduction

Broken Rack Archery is an archery shop located in Williamsburg, Ohio dedicated to bringing all 

archers and sportsman the best in today’s pro line series bows, archery equipment and service.  The 

owner of Broken Rack Archery, Dustin Burdine, has been in service since 2004 and has built a vast 

skill set around the Archery world.  Dustin is well known throughout the tri-state for his excellent 

customer service and workmanship as an Archery technician.  Currently, Dustin sells over 250 different 

products and provides repair and optimization services to over 1000 customers annually.  Recently, 

Dustin also began producing a line of custom bowstrings named Pure Perfection Strings that he hopes 

to sell across the nation in the near future.  Dustin and Broken Rack Archery have challenged our team 

to design, build and implement a Point-of-Sale (POS) and Inventory system that would allow them to 

more easily manage day-to-day operations.

Current Solution

Currently Broken Rack Archery does not have an electronic point of sale and inventory system. 

All customer transactions and receipts are hand written.  Inventory is managed by visual assumption, 

meaning Dustin or one of his employees quickly walks to the store room and makes a quick assumption 

on whether an item is low on stock or not based on what they can see.  The lack of either a point of sale 

or electronic inventory system greatly affects the overall  efficiency of their  day to day operations. 

These efficiency issues have been a direct cause of lost revenue and lost customers numerous times.
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Product Description and Intended Use

Figure 1: DirtPOS Logo

DirtPOS is a module based point of sale and inventory system.  The four modules that make up 

DirtPOS are the sales, inventory, reporting and administration modules.  Each module allows the end 

user to perform a specific task.  All of the modules except for the administration module have access to 

a MySQL back end database.  Each module is accessible from a standard landing page that the will 

display upon launching DirtPOS.  While all module links are visible to all, users will be forced to 

authenticate prior to gaining access.

DirtPOS will enable Dustin and his staff to quickly process customer transactions, place work 

orders, track inventory and run reports against all aspects of the Inventory Database.  Each of these 

pieces of functionality will greatly increase company efficiency, enabling Broken Rack Archery to see 

more customers in a day, ultimately leading to increased revenue.  DirtPOS will also greatly mitigate 

the amount of human error that occurs in handling of day to day business.  Though there is no sure way 

to stop an employee from making a mistake in DirtPOS or entering information incorrectly, we can 

ensure that employees will no longer face issues such as processing sales tax or mistaking the quantity 

of a specific item in stock.

User Profiles

DirtPOS is a module based Point of Sale and Inventory system. Comprised of four different 

modules, DirtPOS will have an associated user profile for each module that will be able to perform all 

functions  within  the  given  module.   The  four  user  roles  are  Sales  Specialist,  Inventory  Manager, 
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Reports Manager and Administrator. 

Sales Specialist

The sales specialist will have access to the sales module.  This user profile will be assigned to 

the users who will handle all of the user interfacing.  Customer transactions, returns, work order entry 

are a few of the tasks that will be preformed by the sales specialist.  While the sales specialist will not 

have access to the Inventory module, they will be able to query the inventory to determine if specific 

products are in stock.  Sales specialists will be expected to have very minimal IT expertise.  Basic 

computer knowledge, how to use the mouse and keyboard, will be sufficient for this user.

Inventory Manager

The inventory manager will have access to the inventory module.  This user profile will be 

specifically  responsible  for  managing  all  aspects  of  the  inventory  database,  however  the  primary 

responsibilities will be adding, editing and removing items from the inventory.  While this user will not 

be expected to have any computer troubleshooting skills, a slightly higher level of IT experience will 

be  required.   The  Inventory  Manager  should  be  a  capable  typist  to  ensure  they  do  not  have  any 

grammatical or numerical errors in their inventory database.  Also, it would be useful for the Inventory 

manager  to  have  a  basic  understanding  of  MySQL,  or  at  the  minimum,  experience  using  PHP 

MyAdmin in case or discrepancies with the information listed on the inventory page.

Reports Manager

The  reports  manager  will  have  access  to  the  reports  module.   This  user  profile  will  be 

responsible for running reports against all aspects of the DirtPOS database including but not limited to:

• Sales Metrics

• Common Sales Trends
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• Company Earning (Daily, Weekly, Monthly and Annually)

• User Access

• User Sales

The Reports manager would not be required to have any extensive computer skills, however the 

ability to structure and understand simple database queries would be useful.  A easy to use reports 

interface will be provided for users in this role, however they may desire to run manual queries against 

the MySQL database to save time.

Administrator

Unrestricted access all other DirtPOS modules.  This user profile will be directly responsible for 

management of DirtPOS users and groups.  Administrators will also be able to function as a Sales 

Specialist, Inventory Manager or Reports Manager.  The Administrator will only need to be trained to 

use the administration page.  No IT skills will be required beyond basic computer use.

IT Administrator

Aside from the previously described User Roles, users of broken rack archery may be required 

to import third party IT support for issues with web access, server issues, computer issues, peripheral 

issues and technologies support.  All faults of DirtPOS would be supported by the design team, though 

we will no be responsible for any computer or peripheral hardware.
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Design Protocols

System Architecture

DirtPOS follows a client/server architecture.  DirtPOS is built on a web platform; all interaction 

from  the  client  will  be  through  a  web  browser  and  will  interact  via  http  with  the  server.   The 

technologies including hardware and software that DirtPOS uses are as follows:

Figure 2: DirtPOS System Architecture

• DirtPOS Server

• HP ProLiant DL360 G3

• Linux

• Apache

• MySQL
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• PHP

• DirtPOS Client Workstation

• Linux

• Web browser

• Kbarcode

• DirtPOS Peripherals

• HP LaserJet P1320 Printer

• Honeywell 4600g barcode imager (scanner)

• DirtPOS Web Build

• XHTML, CSS, PHP

• Apache mod_auth for authentication

• PHPMyAdmin for MySQL administration

Interface Design

Users will interact with DirtPOS through their workstations web browser.  The landing page for 

DirtPOS is a simple page containing a logo as well as links to DirtPOS' four system modules.  Upon 

clicking one of the module links, the users will be prompted to enter their credentials.  Only users who 

have access to the specific module in question will be forwarded to that page.

Throughout all of the modules there will be a navigation menu on the left-hand side of the page. 

The  navigation  menu will  be broken down into  two different  sections.   The  upper  portion  of  the 

navigation  menu  (module  menu)  will  include  module  specific  links.   The  lower  portion  of  the 
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navigation menu will  contain links  to each of the four DirtPOS modules.   The module menu will 

contain links to provide easy navigation within each of the four modules.  Each module will have it's 

own unique links and buttons to access the tools specific to that module.

Within the body of each module is displayed the content of the specific utility in use.  For 

example if a user accesses the inventory module and then clicks on “edit item”, the “edit item” utility 

will be displayed in the main body of page.

Layout and Style

Each module  links  to  a  central  style  sheet  that  contains  the styles  for  each element  of  the 

module.  The navigation menu and the body all follow a standardized layout.  DirtPOS is designed for a 

client workstation running a 1280 by 1024 resolution.  Depending on the web browser actual margins 

and elements may differ, however all of the content will be displayed without the need for scrolling.

For a color scheme DirtPOS was designed around the colors of the logo.  The logo contains 

three colors which are #000000 (black), #FFFFFF (white) and #8094D2 (sea blue).  With the colors of 

the logo in mind the rest of the system uses a color scheme that will complement the logo.  Several of 

the modules and menus contain various shades of grays and blues

Website Design

The website design was created around the color and look of Broken Rack Archery's  logo. 

Being as they are an archery and hunting supplies shop, we knew that we would want to have an 

outdoorsy feel to the page.

Figure 3: www.brokenrackarchery.com Home Page Logo
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The main content of the web site is 1024 x 768 pixels as defined in CSS.  The most common 

resolution today for a new computer is 1280 x 1024 for regular CRT monitors and larger for most wide 

screens.  With this in mind, we wanted to make sure that we displayed the main content as large as we 

felt comfortable without invoking the need for scrolling.  We also decided to make the main bgcolor 

value #000000 (Black) so that the main section of the page would draw the users attention.  There is 

excellent contrast on the website and navigation is very simple.  This page was designed to appease 

Archers and Hunters alike while remaining very easy to use.

Figure 4: www.brokenrackarchery.com Home Page
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Deliverables

Below is a list of deliverables for our Senior Design Project (in list of Importance):

1. POS (Point of Sale) and Inventory System

2. Bar Code Imager (Honeywell 4600g)

3. Client Workstation (HP DC7900 Desktop)

4. Web / Database Server (HP Proliant DL360 G3)

5. Printer (HP LaserJet P1300)

6. Disaster Recovery Procedures

Each of the deliverables for our Senior Design project was important, however we did assign 

priorities to each item.  Broken Rack Archery only has one computer in their shop, and even though it 

is slightly out dated, it still would server the purpose for access to DirtPOS.  The Barcode Imager was 

almost certainly a must however, the ease of use of DirtPOS would drastically decrease if Broken Rack 

Archery's staff had to manually key in the bar codes for each item they scanned.  In terms of hosting 

the Web Application, we chose to host DirtPOS in house, but if we had been unable to acquire server 

hardware,  we could  have  still  build  the  application  and hosted  it  with  3rd party  hosting.   Receipt 

printing, while important, is no longer critical due to the fact that all customer sales are logged in the 

Database and can be looked up in the case a customer could not provide a receipt.
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Development

Timeline

Initial planning and preparations lasted through the first half of Senior Design I in Fall Quarter, 

2009/10.  After submitting our proposal to the College of Applied Science we were slated to begin our 

Server build in early December leading into the start of Senior Design II in Winter Quarter, 2009/10. 

We allowed a little extra time on the timeline for our Server build due to the fact that we were unsure 

how fast we would be able to acquire the necessary hardware.  The bulk of our project work however, 

would revolve around the actual design, build and implementation of DirtPOS.  This task took up most 

of our timeline from January and through early May when we would present our Proof of Concept at 

Senior Design Tech Expo 2010.

Figure 4: DirtPOS Timeline

Budget

The budget four our Senior Design project was pretty easy to work with.  Due to the fact we 

were working with a small business, we knew going into things that there would not be a very large 

budget available for project completion.  This is one of the main reasons we elected to go with software 

that enabled us to take advantage of free EULA's (End User License Agreement).  The only cost that 

we  would  incur  during  our  project  would  be  the  cost  of  the  necessary  hardware.   Luckily,  our 

employers  were gracious enough to  donate  all  of  the hardware we would be required to  purchase 
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throughout the duration of our project, thus drastically decreasing our out of pocket expenses.  Please 

see the figure below for complete project budget.

Item Quantity Estimated Cost Project Cost
HP ProLiant DL360 G3 1 $2,500.00 $0.00
Client Workstation 1 700 0
Receipt Printer 1 200 0
Barcode Imager 1 50 0
Switch 1 65 0
Ubuntu Server Edition 1 0 0
Apache Web Server 1 0 0
MySQL Database Server 1 0 0
Total $3,515.00 $0.00

Table 1: DirtPOS Budget

Software and Hardware

Software

Below is a list of all software required for the creation of DirtPOS:

1. Ubuntu Server Edition

2. Apache Web Server

3. MySQL Database Server

4. Ubuntu Desktop Edition

5. Kbarcode

6. DirtPOS

From the start of our Project, we planned to use all free software when developing DirtPOS. 

The three primary pieces of software we had to use to host our web application were Ubuntu Server 

Edition, Apache Web Server and MySQL Database Server.  Each of these pieces of software allow free 

personal and commercial use.  Each was installed on the Web / Database server at the start of our 

project.  Also, another incentive to use each of these pieces of software was the fact that our project 
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team has past experience installing and configuring each, so there would be no unnecessary learning 

curve during setup.

For  the  client  workstation,  we  used  two  pieces  of  software,  Ubuntu  standard  edition  and 

Kbarcode which is a free application used for the generation and printing of bar codes.  Again, each 

piece of software is free for both personal and commercial use.

Lastly, the main piece of software used during our project was DirtPOS.  This of course being 

the web application we were creating, there was no need for purchase or licensing concerns.  DirtPOS 

was build completely from the ground up.  Our project team did not copy or borrow any code from 

other projects.  While we did research several open source applications for inspiration, we elected to 

build DirtPOS from scratch to ensure we would not have to comply with any of the other projects end 

users license agreements.

Hardware

Below is a list of all Hardware required for the creation of DirtPOS:

1. HP ProLiant DL360 G3 Server

2. HP DC7900 Desktop Computer

3. HP LaserJet P1300 Series Printer

4. Honeywell 4600g Bar Code Imager

5. Basic Network Switch

DirtPOS was fairly easy to host since it was a web application.  We were not required to invest 

in any costly hardware, as a web server does not require very extensive system resources.  Despite the 

fact that all of the hardware met our needs, the main reasoning for using the hardware we did was due 

to the fact it was all donated by our project team member's employees.
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Testing

DirtPOS

There were two types of testing completed for DirtPOS, Usability Testing and Functionality 

Testing.  Usability testing was completed by three employees at Broken Rack Archery to ensure that 

the system work flow was simple and productive.  We ran into several issues throughout the testing 

which required several  processes to  be redesigned.   The major  issue we ran into during Usability 

Testing was the fact that we had neglected to create an “End Sale” button.  Because we were storing 

each transaction in a session, the only way to end a sale prior to creating the button was to close the 

web browser and relaunch DirtPOS.  For obvious reasons that was not a viable solution.

Functionality testing was also performed for DirtPOS.  Functionality testing revealed very few 

issues.  Once we identified all of the major functionalities that we needed DirtPOS to perform, we were 

able to identify most functionality issues during the build of DirtPOS.  The only issues we discovered 

that were in need of a change to the source code was the calculation of sales tax and grand totals during 

the actual sales.  We also had to change the method in which we were displaying our totals in the sale 

window.  For example, an item listed in the Inventory Database as $10.00 would display as “10” with 

no decimal points where an item listed for 10.50 would display as “10.50” .  We had to change the 

items to floats to ensure they displayed correctly, otherwise the sales page looked very sloppy and 

became difficult to read.

Web Site

The  Web  Site  testing  was  performed  the  same  as  DirtPOS.   We did  Usability  testing  and 

Functionality testing.  For the usability testing, we asked several friends of Broken Rack Archery to 

visit the web site and provide feedback to our project team.  The feed back we received was extremely 

positive.  The users was asked to test found the web site to be very neat looking and easy to navigate.
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During the functionality testing, we did not find any major issues with the way any of the web 

site features or forms worked, however we did identify the fact that we did not build error checking 

into the forms correctly.  Several of the contact forms were able to be submitted with invalid or null 

data.

System Backup

System Backup testing was performed for the sole purpose of making sure that the Broken Rack 

Archery staff was able to properly perform daily backups.  On several occasions our project team that 

the Broken Rack Archery staff perform a backup and then verified that there was no missing data from 

the backups.
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Risk Management

Below is a list of risks identified during the creation of DirtPOS:

Risk Severity Mitigation

Scope Creep 3 Identify goals and plan accordingly to ensure time limes 
do not need to be moved forward or back.

Failure to acquire hardware 3 While the delivery of computer and server hardware was 
one of our deliverables.  There were ways to complete 
our primary project (Creation of DirtPOS) and host the 
application  with  a  3rd party  hosting  company.   Also, 
Broken Rack Archery does have one computer in their 
shop that has sufficient system resources to run DirtPOS. 

Inventory data loss 2 All data is stored on the Web / Database server located in 
Broken  Rack  Archery's  shop,  this  server  is  set  up  to 
automatically  mirror  data  written  to  the  primary  hard 
drive  to  a  secondary  drive  in  case  of  failures.   This 
process  occurs  constantly  to  ensure  Broken  Rack 
Archery  has  the  means  to  restore  service  quickly  and 
easily.   Also,  in  case  of  a  total  server  loss  (both hard 
drives failing) Nightly backups are ran to ensure no more 
than one day worth of data can be lost. 

Broken Rack Archery purchases 
alternate POS System

3 In the even Broken Rack Archery purchased an alternate 
POS system, we would continue to develop DirtPOS and 
upon completion we could potentially market DirtPOS to 
another client or simply keep it for reference.

Unable to complete project 4 In the even that our project team was unable to complete 
DirtPOS,  for  technical  reasons  or  personal  faults,  our 
team would work with our advisor to determine what to 
do.

DirtPOS data loss 1 This is a risk that every project team runs.  In order to 
mitigate the risk of losing source code, we keep multiple 
copies of our work.   The working files are all  on one 
central location to keep from duplicating and overwriting 
other team members work.

Table 2: DirtPOS Risk Management

The risks faced with the creation of DirtPOS are, for the most part, fairly low.  This is a stand 

alone system so we are not worried about malicious attacks from the Internet and we ensure a good 

backup of our work is taken several times a day.
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Proof of Concept

DirtPOS

Landing Page

The landing page is the page that all users will see when they access DirtPOS.  The anding page 

provides links to all four of the DirtPOS modules, however each module will require authentication be 

passed in order to gain access.

Figure 6: DirtPOS Module Selection (Home Page)

Administration Module

Upon clicking the ADMIN link to go to the administration module, users will be prompted to 

enter credentials.  Users may be in multiple groups, but only users in the Administrators role will be 

granted access to the administration module.

Figure 7: DirtPOS Administration Module Authentication

If invalid credentials are entered, users will receive an error message stating that the credentials were invalid.  Users will 
then be returned to the landing page.
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After successful  authentication,  users will  be taken to the Administration page.   From here 

Users can be created, deleted and passwords can be changed.  Users can also be added or removed from 

groups.  We would like to note that users do not have access to create or remove groups, each group is 

tied back to a specific module, so there is no need for groups to be created.

Figure 8: DirtPOS Administration Module Home Page

When  users  are  done  working  in  the  Administration  module,  they  can  navigate  to  sales, 

inventory, reports, or close the application.  If a user elects to navigate to another module they will be 

prompted to authenticate again, unless the account they are using has access to the module they are 
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trying to get to.

Sales Module

Upon clicking the SALES link to get to the Sales module, users will be prompted to enter credentials.

Figure 9: DirtPOS Sales Module Authentication
If invalid credentials are entered, users will receive an error message stating that the credentials were invalid.  Users will 

then be returned to the landing page.

After successful authentication, users will be taken to the Sales page.  By default, the cursor will 

set focus to the UPC field located at the top of the page.  When the sales module loads the mouse 

cursor defaults to the Item UPC text box where the user can either scan a barcode with the barcode 

imager or they can manually enter a UPC code.  Once the item is scanned it gets added to the list of 

scanned items where the manufacturer, product, price and quantity are listed.  The sub total, sales tax 

and grand total  are updated with each additional item that is  scanned.  When all  items have been 

scanned cash can be accepted and entered into the cash in field.  After the Cash In button is pressed the 

Cash In and Balance fields are updated.  In the case that the Cash In amount is greater than the Grand 

Total,  the Cash Out field will  generate a sum in which the sales representative must return to the 

customer.

Figure 10: DirtPOS Sales Module Enter Item Field
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Manufacturer, Product, Price and Quantity are the four fields that will data display for each item 

on the sales module.  If an item is scanned more than one time, the quantity field will be updated 

instead of a new line item being created.  Also, as you scan items, the Sub Total, Sales Tax, Grand Total 

and Balance fields will be updated to reflect each individual item that is scanned.  When the CSR is 

done scanning items and they can finalize the transaction.  A customer may pay with both cash and 

credit card or cash and check, but they can not pay with check and credit card.  To enter the cash in 

amount, key in the amount of cash given to the CSR in the “Cash In” field, then click the “Cash In” 

button.  You will notice that the Balance, and if more cash than is due is keyed in, the Cash out balance 

will be updated.  When ready, click Finish & Pay to end the transaction.
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Figure 11: DirtPOS Sales Module

After the CSR clicks the Finish & Pay button, they will be prompted with a receipt print screen. 

Right now, users will have the option to click cancel and not print a receipt, however if we continue 

development, we plan to force print the receipts.
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Figure 12: DirtPOS Sales Module Receipt Print Prompt

Once the CSR clicks the Print button, the receipt will be printed and DirtPOS will automatically 

take the user back to the Sales page.  From here, the CSR is ready to process the next sale or close out 

of the system.
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Inventory Module

Upon clicking the INVENTORY link to get to the Inventory module, users will be prompted to enter 

credentials

Figure 13: DirtPOS Inventory Module Authentication
If invalid credentials are entered, users will receive an error message stating that the credentials were invalid.  Users will 

then be returned to the landing page.

After successful login, users will be taken to the Inventory page.  The module defaults to the 

Add Item page, this utility will be the most commonly used by the Inventory Manager.  To add a new 

item, simply scan a new item bar code and then populate the remaining fields.  It is also important to 

note that all fields on the add item form must me filled out correctly.  Failure to fill out a field, or enter 

valid data will result in an error popping up a screen.

Figure 14: DirtPOS Inventory Add Item Field

After you have successfully entered all of the new item information, click on the Submit button. 

The form data will load to the Inventory database and your item will now be available.
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To edit an item, click on the Edit Item link on the left hand side of the page.  This will take you 

to the edit item page, users will not be prompted again for credentials.  AT the edit item page, you will 

see all of the items in the inventory database listed.  To edit an item, click the Edit link next to the item 

you wish to edit.

Figure 15: DirtPOS Inventory Edit Item Page

After clicking the edit link, users will be taken to a page where they can manipulate any data for 

the item.  Edit the information you need to change and then click submit.

Figure 16: DirtPOS Inventory Edit Item Field
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Broken Rack Archery Website

Site Navigation

The  Broken  Rack  Archery  website  follows  a  common  layout  as  many  modern  websites. 

Content is listed in the body section of the page and a menu lays horizontally along the top of the site. 

From the top menu, visitors can quickly navigate to and view all Broken Rack Archery resources.  The 

home page is very simple, it displays an image of owner Dustin Burdine working on a bow and has a 

mission  statement  for  visitors  to  read.   The  mission  statement  is  a  very  important  aspect  of  any 

company, and often times it is difficult to find on a web site, for this reason we have placed it right on 

the home page where it is hard to miss.

Figure 17: www.brokenrackarchery.com Home Page Navigation Screenshot

We also placed several of Broken Rack Archery's leading archery companies logos on the home 

page.  These logos quickly let visitors know that Broken Rack Archery carries those products.
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Contact Forums

One of the requests that Dustin made for his website was to have a contact and product inquiry 

form.  These forms allow users to quickly and conveniently communicate with Broken Rack Archery. 

These forms were build and placed on the website early on in Senior Design I, Fall quarter, and it was 

quickly apparent that they were going to pay off in dividends.  Broken Rack Archery has received 

hundreds of requests and questions which they feel have greatly increased their business.

 Figure 18: www.brokenrackarchery.com Products Page

The products screen also serves a very useful purpose.  There are links to all of the archery 

companies that Broken Rack Archery is a dealer for.  This allows visitors to quickly navigate to their 

sites and find products they are interested in purchasing.  After they find an item they would like, they 

can use the special order inquiry form to see if Broken Rack Archery has them in stock.  If the item is 

not in stock, Broken Rack Archery can quickly reply to the potential customer and tell them whether 

they can order the product for them or no.
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Conclusion
In conclusion, our project team has finished the design and build of DirtPOS.  We have met all 

of our deliverables and successfully tested our finished product.  This has been a very challenging and 

time consuming project, however it has provided an excellent opportunity to put our acquired IT skills 

to test.  This project has also provided and excellent opportunity to step inside the world of project 

management.   Project  management is  a very import  aspect of working in  the IT world and is  not 

something that anyone should lack an understanding in.  Our team would like to again thank everyone 

who helped make this project a success.

In closing, we feel it is very important to inform any future Senior Design students who may 

read this of one very important fact.  You have been lectured time and time again about how important 

it is to not have user names and passwords be the same.  We must stress to you, heed this advice.  At 

the end of Fall quarter 2009/2010, during our presentation, we were asked if our admin user name and 

password were the same, of course we said no, but someone found out we were bluffing before we 

could do anything about it.  In the midst of our presentation, all of our user accounts and user groups 

were deleted.  Malicious acts like this are inexcusable, but as seniors we should have known better than 

to make a stupid mistake.  Luckily we were able to complete our presentation before the accounts were 

deleted, but there was a high likelihood that we could have failed because of our oversight.
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