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Abstract 

Many restaurant point-of-sale (POS) systems are inefficient and confusing. We aim to 
amend this by designing a portable and minimalistic POS software built for tablets that 
will handle tasks, tables, pending orders, and payment. We intend to implement this 
with a React Native app so that it can be easily deployed on all target devices. 

Our platform will have numerous benefits for establishments that use it. Firstly, 
the wait staff will be able to decrease turnaround time by completing their tasks faster. 
This will increase customer satisfaction, gratuity, and wait times at the door. Sales data 
from each working shift will be stored, organized, and analyzed to allow management to 
track their metrics and make calculated business approaches. The end goal is to 
maximize efficiency and profit for both the workforce and management teams in the 
foodservice industry. 

1.0  Problem 

As stated, we found a very disorganized and inefficient method of handling orders when 
using POS software is a problem. Customer satisfaction should be centered about 
providing the best customer service rather than relying on establishments to fund 
complicated software or depend on veteran employees who are familiar with the current 
system.  

Additionally, current POS systems stem from stationary terminals. Often times 
when a shift gets busy, all terminals will be in use and workforce individuals must wait to 
access them. Without a fix to this, restaurants lack the ability to maximize service 
speed, guest satisfaction, and profit. 

 



2.0  Objective 
Our objective is to create a mobile POS software platform to increase efficiency and 
profit among restaurants. Utilizing our system will increase turnaround time for the wait 
staff, organize orders and extra instructions for the kitchen to reduce error, and maintain 
checkouts and reports to simplify data analytics for management. Our business is to 
simplify tasks for wait staff in the food industry, save time and money, and increase tips 
for the wait staff. This will benefit guest satisfaction, reduce the time that guests are 
waiting, and create a better experience for both the guests and restaurant staff.  

3.0  Background 

3.1  Key Concepts 
Key technologies related to the problem: 

● Front-end 
○ There will be an interface for the workforce designed to be displayed on a 

tablet. This will be where the wait staff can input orders that will get sent to 
the kitchen, view and complete their tasks, and handle payment and extra 
requests. 

● Kitchen 
○ There will be a printer in the kitchen that prints orders in a neat and 

organized fashion when they are sent from the tablets. 
● Database 

○ Our database will store employee and management login information, 
data for inventory and sales, ticket times, and restaurant metrics. The 
database is the primary tool for management because from this data they 
can predict labor hours for their schedules, keep track of inventory, and 
formulate relevant orders from the distribution trucks. 

● Server 
○ Our server will communicate between the front-end and database to 

transfer information between the two. 

 

3.2  Related Work 



Our team has extensive experience with technology development and foodservice 
operations. Listed below are problems that exist with POS implementations across 
several different establishments: 

1. Ease of use - the wait staff often needs weeks to memorize the flow of the 
interface. Our aim is to resolve this by creating a system that is simple, fast, and 
easy to update and customize. 

2. Organization - wait staff tasks are often expected to be ordered by memory. Our 
platform aims to keep the POS at the wait staff’s fingertips at all times as well as 
take their FOH (front of house) and BOH (back of house) tasks and order them in 
the most efficient way possible. 

3. User interface - Having a clean UI allows wait staff to use the service efficiently 
and effectively to complete their orders/jobs 

 
Naturally, as the foodservice business has been in the works for a very long time, 

there are existing competitors in this project area. Many POS software platforms are for 
sale online, however, most are not suited for mobile devices. A native iPad platform, 
ShopKeep, is closely related with their clean interface, inventory management, and 
ease of accounting approach. What sets our business apart is the versatile tablets and 
task ordering algorithm. Our aim is to clean up the process for wait staff and 
management as well as optimize the efficiency of the workforce. 

4.0  Design 

4.1  Requirements and/or Use Cases and/or Design Goals 

● The wait staff are able to input orders from the interface on a tablet 
● The tablet displays tasks and informational tooltips on their assigned section on 

the floor 
● The tablets implement our algorithm to organize tasks in the most efficient order 

possible 
● The layout of the restaurant floor can be built and arranged 
● The kitchen is able to view orders and manage their progress 
● Wait staff are notified when the order is completed by the kitchen 
● Clean, simple, and friendly interface 
● New menu items, specials, and promotions can be displayed for better use and 

sales tactics 
● Data and metrics are gathered to be used by management to optimize their 

business 



4.2 High-Level Architecture 

 

This is a sample of what our POS system may look like, with the main screen for master 
ticket information and order completion, and the tablet for mobile order manipulation 
and wait staff tasks. The tablets could be low-end android tablets which cuts down on 
overall cost for the restaurant. One candidate that has already been identified for this 
role would be the Asus ZenPad S 8.0 due to it’s low price, 10 hour battery, and internal 
storage.  

The integration of ServeSmart starts right when the customer walks through the 
door. When there are open tables, the guests can be seated immediately and their 
tables can be marked as full. The data behind when they came in, with how many 
people, and other metadata is stored for future analytics. But when there are no 



available tables, the guest can be told an accurate wait time based on previously 
collected data.  

After quickly seating their patrons, wait staff will be able to enter their orders in 
real time without having to write down their order and enter the information at a 
secondary location which may already be in use by other wait staff. Not only does this 
cut down on the wait time for customers, but also ensures that there is less chance for 
errors on custom sections of an order, such as no pickles on a burger.  

In order to best enhance the wait staff’s ability, they will need to be given specific 
instructions related to tasks they need to accomplish. This is why we will implement a 
notification section which is specific to each member of the wait staff. 

The kitchen staff will be shown incoming orders in a format they will be used to if 
the restaurant is already using some sort of electronic ticket system. We can create our 
own custom version of this by using another larger tablet that will allow the kitchen staff 
to communicate directly with the wait staff. They can accept incoming orders, update 
their status along the cooking journey, and notify the wait staff when the entire table’s 
food is ready to be delivered.  

4.3  Risks 

Risk Risk Reduction 

Miscommunication between 
wait staff and kitchen 

Creating clear prompts for both wait staff and kitchen 
on the process of each order 

Competitors and existing 
platforms 

Prove our platform is an advantage over existing 
competitors at a reasonable cost 

Damage to tablets To prevent the tablets from being dropped, they will be 
harnessed to the user’s apron with a safety chord. 
Restaurants can invest in cases to protect from water 
and scratch damage as well 

Battery life and 
dependability 

Tablets will remain in house at a charging station at 
the end of each shift. In the case of battery shortage 
during a shift, restaurants will possess a few extras 

4.4  Tasks  



1. Understand/gain background about POS systems and what we can expand 
upon. 

2. Design a database and preliminary code for client & wait staff to get 
communication up and running. 

3. Test the client and server connection and debug if necessary. 
4. Implementat main client code and functionality with server code to back it up. 
5. Work on front-end functionality and create common test cases that should be 

covered. 
6. Test front-end functionality and make sure no bugs exist. 
7. Create a smooth, easy to follow UI and develop a better user experience. 
8. Test functionality by using test cases and having real people use the system. 
9. Document our work and create a report and user manual for the system. 

 

4.5  Schedule 

Tasks Description Dates 

1. First Sprint 
meeting 

Meet together and come up with 
basic creation tasks for sprint 1, i.e. 
client files, server files, creating 
DB...etc. 

11/19/2020 

2. Begin work on 
Sprint 1 

Each member works on their 
specific tasks for sprint 1 

1/13/2020- 
1/20/2020 

3. Sprint 2 meeting Will contain work on DB API’s and 
client side UI 

1/20/2020 

4. Begin work on 
Sprint 2  

Each member does their assigned 
sprint tasks 

1/21/2020- 
2/5/2020 

5. Preliminary 
Testing 

Before continuing, make sure we 
have communication between 
server and client before proceeding 

2/6/2020 

6. Sprint 3 meeting Will consist of creating functionality 
for test cases 

2/7/2020 

7. Sprint 3 Creating functionality for test cases 2/8/2020- 
2/22/2020 



8. Sprint 4 meeting  Flesh out functionality and make 
user operation smooth and simple 

2/23/2020 

9. Sprint 4 Doing final operation touches 2/24/2020- 
3/5/2020 

10. Testing & 
debugging 

Use previously mentioned test 
cases to make sure functionality 
works, as well as get human 
response to system: add 
functionality as we get reponses 

3/6/2020- 
3/30/2020 

11. Documentation  Document our work with a report 
and a user-manual for the system. 

4/1/2020- 
4/20/2020 

4.6 Deliverables  
● Design Document: Infographic on how the POS system works 
● Database schema: Logical view of the entire database 
● Front-end wait staff side: JS code for the employee interface 
● Front-end kitchen side: JS code for the interface with the kitchen 
● Server: NodeJS code to serve API between UI and DB 
● Final Report 

5.0  Key Personnel 
 
Spencer Heald – Heald is a senior Computer Engineering major in the Computer 
Science and Computer Engineering Department at the University of Arkansas. He has 
completed Database Management Systems, Programming Paradigms, and Software 
Engineering. He has worked as a software engineer to develop fruit budgets for the 
Agriculture Department at the University of Arkansas and worked in the food service 
industry throughout high school. He will be responsible for the development of the 
database and structuring data analytics for the management team. 

Reddington Walters — Walters is a senior in Computer Engineering at the University 
of Arkansas’s Computer Science and Computer Engineering Department. He has 
completed relevant courses such as Database Management Systems, Programming 
Paradigms, Software Engineering, Operating Systems, and Computer Networks. He will 
be responsible for the development of the database and the necessary API’s to connect 
the client and server. 



Chase Pareti – Pareti is a senior Computer Science major in the Computer Science 
and Computer Engineering Department at the University of Arkansas. He recently 
completed an application development internship with J.B. Hunt Transport Inc. and now 
works as an independent contractor for CopiedCode: a local startup tech company in 
NWA. Additionally, he has years of prior experience in the foodservice industry and 
wishes to amend the problems he experienced with his skills. His primary responsibility 
will be developing and designing the user interface, structuring the platform’s task 
ordering algorithm, and ensuring the platform meets the needs for both management 
and workforce at any restaurant. 

Ethan Brugger – Brugger is a senior Computer Engineering major in the Computer 
Science and Computer Engineering Department at the University of Arkansas. He has 
completed relevant courses Database Management Systems, Programming Paradigms, 
and Software Engineering, Computer Networks, Artificial Intelligence, Embedded 
Systems and Data Mining. He is currently working in a research lab for Dr. Jia Di in 
preparation for attending graduate school and also has relevant internships at Fortune 
500 companies like Sam’s Club, Walmart China, and J.B. Hunt in Software Engineering 
roles. His primary responsibility will be developing an API that will connect the front end 
UI and the database, while also offloading some of the computation time that these low 
powered tablets are burdened with. 

Dylan Huber – Huber is a senior Computer Science major in the CSCE department and 
a junior Finance major in the Finance department of the UofA. He has completed 
relevant courses. He has had internships with multiple departments including Deposit 
Operations and IT. He will be responsible for part of the front-end UI. 

Nic Coluccino – Coluccino is a senior Computer Science major in the Computer 
Science and Computer Engineering Department at the University of Arkansas. He has 
completed relevant courses in Database Management Systems, Programming 
Paradigms, Software Engineering, Computer Networks and Algorithms. He will be 
finishing his degree in the Spring of 2020. He owns his own software company, 
CopiedCode, comprised of college engineers and based in NWA. He recently 
completed a cloud engineering internship with ConocoPhillips. He will be responsible for 
backend APIs and data handling. 

Mitchell Merrick – Merrick is a senior Computer Science major in the Computer 
Science and Computer Engineering Department at the University of Arkansas. He has 
completed relevant courses including Database Management Systems, Programming 
Paradigms, Software Engineering, Computer Networks and Data Mining. He has 
recently completed a software engineering internship with Cerner, and is now working 



as a software engineer to develop fruit budgets for the Agriculture Department at the 
University of Arkansas. He will be responsible for the front-end and UI.  

  

6.0  Facilities and Equipment 
Description of all facilities and/or equipment required and/or utilized for the complete 
project. 

● Tablets for wait staff 
○ Use for the main interface to submit orders and check process 
○ Charging station necessary to be packaged together 

● A restaurant establishment 
○ Our platform is intended for these facilities 

● Restaurant layout 
○ The layout of the restaurant floor must first be mapped to be displayed to 

wait staff on their tablet 
● Menus 

○ All data displayed on the tablet will need to be formulated from specific 
restaurant menus 
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