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1 VISION

Most RFID reader kits are complicated and hard to use. This product is being developed to provide RFID
reader capabilities to the common user. We want to allow collectors and small businesses to easily keep
track of their items. In addition, we’d like to partner with different companies to allow their customers
to easily obtain information about their products.

2 MISSION

To achieve our vision, we will create a cheap, RFID reader that connects an Android phone. We will
create a mobile application connected to a database to provide users with information about their items.
We will also develop special RFID tags that work with our product.

3 SUCCESS CRITERIA

Upon completion of the prototype system, we expect the following success indicators to be observed
with clients using our new inventory system:

e A 15% reduction in inventory costs
e 20% reduction in average scanning time
e 10% expansion of the RFID scanning market

Within 6 months after the prototype delivery date, we expect the following success indicators to be
observed:

e An additional 10% reduction in inventory costs

e An additional 10% reduction in average scanning time

e An additional 5% expansion of the RFID scanning market
e Porting the system to iPhone

Within 12 months after the prototype delivery date, we expect the following success indicators to
be observed:

e Expansion of the system to 3 additional deployment sites
e Porting of the system to additional mobile platforms

e An additional 10% reduction in inventory costs
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4 BACKGROUND

The current problem is that our customer has no way to keep track of the inventory or we assume that
the inventory is being kept in another form other than digital such as paper which is not a problem but
as the production gets bigger makes it more difficult to keep track of the product. Beer that has been
already produced needs to be labeled by the date it was produced so that it can be known when is the
best time to drink it. As we know, the customer faces the problem of leaving the beer to age too long
so they pass their prime time. Another problem being faced is the accommodation of the product, since
the production of the beer is made in big quantities a lot of space must be made to accommodate all of
it so if it is not accommodated with a system it gets easier to lose track of the oldest or most recent beer
therefore taking us back to the previous problem. There are a few options on the market to manage
inventory such as online applications, these tend to work very well but have some drawbacks, online
inventory must be online at all times otherwise you have no access to the inventory, special bar code
scanners must be bought to work with the online inventories because these connect to the internet to
the online inventory and also these online inventories work on a memberships basis which in the long
run are can cost a significant amount of money. There also exists desktop applications that can just
be bought to manage inventories, these are the ones we find in small stores such as Dollar General,
Walmart, SAM’s Club and many other stores but most of them are targeted to big and more general
inventories so they don’t really work very well with this kind of small inventory. Another problem for
inventory software is that it tends to be very expensive plus some type of bar-code scanner that are also
very expensive and for a small inventory like this one of these software would be too much to invest on.
The current customer wants a more practicable way to keep track of the inventory without having to
spend too much money and easy to use, preferable something that can be done with the help of a smart
phone or tablet.to be able to manage the inventory at an inexpensive solution, something that can be
easily done with the help of a smart phone.

5 RELATED WORK

We want to design a more versatile system that can adapt to small companies and focus more on the
adaptability of the software to the needs of the customer so that it can be used in different cases. There
are a lot of solutions for this kind of problem, most of the are commercial since managing inventories
has always been a problem, both online and desktop applications are offered.

Cin7 is the automated inventory management platform for brands growing their production, it is
an online application that requires a monthly fee. Cin7 integrates the entire product flow from the time
it is in the warehouse until it leaves. It can help to run a warehouse much more smoothly since it has
a great visibility at all the stages. No need to bother looking around for a product since the Cin7 has a
very efficient tracking system [2].

Pros: The reporting is very well done. It offers a lot of features [3].

Cons: There is a learning curve, it is not very intuitive so you must learn to use it by reading the
documentation.Has an outdated design and it is quite expensive [3].

TradeGecko is powerful inventory and order management software, it includes intelligent reports
and forecasting, manufacturing, a customizable platform plus a mobile sales and inventory app on
iPhone and iPad [5].

Pros: The software is smooth, integrates with the real world and requires minimal training. The
inventory management component simplifies inventory management and provides us with all the infor-
mation we need to manage inventory (no small task) [6].

Cons: Smartphone app is limited. Browser-based software is somewhat slow requiring refreshes for
up-to-date stock as well as pretty long loading times during navigation [6].

Finale Inventory is a cloud inventory software for Warehouse Management. Centralizes your inven-
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tory across multiple channels and warehouses. Stock changes made in inventory software gets updated
instantly to all added channels [4].

Pros: Highly Customizable, nearly everything within the software can be customized to the way
you want to view it on screen, printed as a report, for search, etc. Easy Copy Paste spreadsheet type
updates [1].

Cons:Coming from a different software previously, there was a steep learning curve as you would
expect. Figuring out how you want to customize your screen takes some time as there are just so many
features [1].

6 SYSTEM OVERVIEW

7 SYSTEM OVERVIEW

image is included here* This system includes a scanner connected to a computer which is connected to
a server which can be accessed by the customers through internet, computers or cellphone apps.

8 ROLES & RESPONSIBILITIES

In Beer inventory app project, our stakeholders are Chris Conly, University of Texas at Arlington and our
project team members. Right now, we donat have any sponsor or customer for the project. Therefore,
the point of contact from the customer or sponsor will be the Chris Conly. There are five members in our
team; they are Umanga Shrestha, Sirjan khanal, Alex Mejia, Jacob Wilkins and Zohar Moreno. Jacob
Wilkins is our group leader for this project. We are using Scanner, android, and database for doing our
inventory app. There will be database team, android developing team, networking and connection team.
Their areas of responsibilities are Database team will manage database of the materials like (pricing,
arrangement, sales tracker etc.); android developing team will make an android app; and networking
and connection team will help to connect the android phone into database and connection of Scanner
and other stuffs. Yes, our team will maintain the product owner and scrum master, as having scrum
master helps us to focus and keep track on our projects without distraction; with product owner we can
make good products and satisfy our customers. Probably, our team leader will keep track of works of
all team members.

9 CoOST PROPOSAL

9.1 PRELIMINARY BUDGET

The provided budget is 800 for the project. The team will be using it for buying a RFID scanner, Android
smart phone cellphone.The team has decided to invest on a computer to operate for the sole project
and store all the necessary data. The team has also decided to buy and use an existing RFID scanner for
this project. Since the actual computer and andriod cell phone is not decided we are don’t have a exact
cost proposal for this project but is estimated to be around the available budget.

10 FACILITIES & EQUIPMENT

Our project is beer Inventory app, which mainly focus on beer arrangement, pricing and keeping track
of items and their date etc. We can test our Inventory app in the brewing lab where there is beer
collection. Even we can test our inventory app in the store, hotel to arrange the beer, keeping track of
sales and their expiry date. For testing ground, we will check our items in suitable lab which consist of
beer collection that can be University, hotels or other places. For marker space it depends we can choose
any spaces in University or we can do off Campus, but it should include all the elements (Beer) that
we need. Yes, we require specific equipment; as our project is Beer Inventory app we need: Scanner
Android phone/Raspberry Pie Computer First, we will make sure if these items are available in the Lab
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or not and then we will talk to Prof. Chris Conly. After that what will figure out which will be suitable
for us either to purchase or lease, and we will go with the better option.

11

ASSUMPTIONS

The following list contains critical assumptions related to the implementation and testing of the project.

12

A secure database with a Linux operating system (OS) for storing information on each beverage
as part of the inventory. The most suitable database would be using UTA's Omega database server.

For secure communication between the application on an Android smartphone and the database
server, a protocol will be esbablished using port 443, or more commonly known as https.

Access to different versions of Android OS to make sure that the functionality of the application
will interact and function correctly with the RFID scanner.

The RFID scanner along with the SDK that comes with it should be able to scan any barcodes from
beverages without the difficulty of the user scanning any beverage barcode.

Android smartphones should be compatible to fit with the RFID scanner of our choice so the
smartphone does not fall or come apart from the RFID scanner.

CONSTRAINTS

The following list contains key constraints related to the implementation and testing of the project.

For the RFID scanner, the total cost should not exceed $1,000.00.

Due to members of the team having part-time or full-time jobs, an equal amount of tasks have
been assigned to each members to have the protoype finished in time with testing done numerous
times to make sure the application is communicating efficiently with the RFID scanner.

Android application along with the functionality and communication to the RFID scanner must
be completed by the first week of December 2019, which would be from December 1st through
December 7th.

The Android application will be developed to meet different versions of Android operating systems
out in the market.

The RFID scanner must be able to scan 1D barcodes, which are always found on any beverage
product and thus wil make it easy for the user to scan any 1D barcode from a beverage product.

13 RISKS
Risk description Probability | Loss (days) | Exposure (days)
Availability of andriod cellphone and computer 0.50 5 3
Schedules for team meeting 0.50 5 2
Improper implementation of software and hardware 0.25 10 3.5
Disconnection between the database, computer and scanner | 0.10 20 2.0
Improper management of the brewery items to be inputed 0.5 5 3

Table 1: Overview of highest exposure project risks
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14 DOCUMENTATION & REPORTING
14.1 MAJOR DOCUMENTATION DELIVERABLES

14.1.1 PROJECT CHARTER

This document will be maintaned using github and will be often updated when the team needs to change
certain implications. The initial version will be delivered by September 2019 and final version will be
delivered by December 2019

14.1.2 SYSTEM REQUIREMENTS SPECIFICATION

This document will be maintaned using github and will be often updated when the team needs to change
certain implications. The initial version will be delivered by September 2019 and final version will be
delivered by December 2019

14.1.3 ARCHITECTURAL DESIGN SPECIFICATION

This document will be maintaned using github and will be often updated when the team needs to change
certain implications. The initial version will be delivered by September 2019 and final version will be
delivered by December 2019

14.1.4 DETAILED DESIGN SPECIFICATION

This document will be maintaned using github and will be often updated when the team needs to change
certain implications. The initial version will be delivered by September 2019 and final version will be
delivered by December 2019

14.2 RECURRING SPRINT ITEMS
14.2.1 PRODUCT BACKLOG

Items from the SRS will be added to the product backlog in order of importance. We will make decisions
on which items to prioritize with a group vote. GitHub will be used to keep an up-to-date version of the
product backlog.

14.2.2 SPRINT PLANNING

How will each sprint plan be planned? How many sprints will there be (you need to look at the schedules
for this course and previous Senior Design II courses during the appropriate semesters to figure this out).

14.2.3 SPRINT GOAL

The spring goal will decided by the group. We will discuss what a reasonable goal will be based on our
knowledge and the difficulty of the task. The input from the customer will also be taken in consideration.

14.2.4 SPRINT BACKLOG

The team leader will decided what backlog products will make into the sprint backlog. The backlog will
be maintained by the team leader in a shared file in Google Drive or GitHub.

14.2.5 TASK BREAKDOWN

Each individual from the team will list their programming skills and based on that will be given a task
to complete. The amount of time that they have to complete will be documented in the sprint as well,
also if they find a task that they think it fits their set of skill, they can claim that task for themselves.

EngiMavs - Summer 2019 page 10 of 13



14.2.6 SPRINT BURN DOWN CHARTS

The team captain will generate the burndown chart. GitHub will be able to keep track of who com-
pleted which tasks. The burndown chart will be an excel graph that keeps track of how many tasks are
remaining.

Sprint Burndown
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Figure 1: Example sprint burn down chart

14.2.7 SPRINT RETROSPECTIVE

The scrum master will meet with the team to discuss what went well and what can be improved on
the next sprint. This meeting will happen within a week after each sprint is completed. It will be
documented in a sprint retrospective file and turned in December 2019.

14.2.8 INDIVIDUAL STATUS REPORTS

After each sprint, we are going to report status of the overall development of the application and reports
of the functionality and interface between the application and the RFID scanner. In addition, every week
each individual will need to report their status to every team member in the group, that way everyone
is up-to-date in the progress of the application and it’s functionality with the RFID scanner. The key
items that’ll need to be reported are as follows: 1.) Status of GUI development 2.) Testing of different
versions of Android operating systems to make sure the application and the RFID scanner interface
correctly. 3.) Reports of beverage information safely stored in the database. 4.) Reports of bugs found
in the application and fixes applied to the application. 5.) Reports of the condition of the RFID scanner
throughout development and testing. 6.) Reports of how much money is being spent on the product.

14.2.9 ENGINEERING NOTEBOOKS

The engineering notebooks will be updated after each team meeting which will happen, at a minimum,
every two weeks. During the two week interval, at least one page of documentation will be completed.
Each member will keep track of their on work in their own ENB. At least one other teammate will sign
as a witness another teammate in their ENB.

14.3 CLOSEOUT MATERIALS
14.3.1 SYSTEM PROTOTYPE

The system prototype will include a mobile app, an RFID reader, possibly an RFID tag printer, and a
database. It will be demonstrated upon completion for the class in December 2019. There will be no
Prototype Acceptance Test (PAT) with the customer. Nothing will be demonstrated off-site.

EngiMavs - Summer 2019 page 11 of 13



14.3.2 PROJECT POSTER

The poster will include the product name, team name, team vision, product picture, and key features
of the product. It will be presented during the product presentation in December 2019.

14.3.3 WEB PAGE

The product web page will include a shop to sell the product and describe the features of the product.
In addition, it will describe how the product was designed and why the product was designed. It will
be accessible to the public. This will be delivered December 2019. The web page will be completed at
closeout.

14.3.4 DEMO VIDEO

The demo video will include a brief demonstration of the computer screen and smart phone applica-
tions working together as well one of our members working with the scanner and label maker. The
approximated time will be about 2 - 4 minutes. The topics covered will be the label making, scanning
a new product, managing the database from the desktop application.

14.3.5 SOURCE CODE

The source code will be maintained in GitHub. Both the source code and the executable files will be
provided to the customer. All of there will be saved in a cloud service so that it can be downloaded as
many times is needed. The source code will be posted in a public repository in GitHub for the general
public with a MIT license. The license will be listed in the "read-me" file or its own file.

14.3.6 SOURCE CODE DOCUMENTATION

The specific documentation standard will be decided at a later date. We will use Doxygen to document
the product. The final documentation will be available in PDF form and HTML form on the product web

page.
14.3.7 HARDWARE SCHEMATICS
The project is only software.
14.3.8 CAD FILES

The project is only software.
14.3.9 INSTALLATION SCRIPTS

The mobile application will be sent through GitHub and installed in the device via Android Studio. If
any desktop application is developed, it will be provided using a installation script.

14.3.10 USER MANUAL

The customer will be provided with a digital manual and there will also be instructions in the application
as well. If the software proves to be more complicated that we think, then a setup video will be created
to show the customer how to operate the software and hardware.
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