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Abstract—User feedback is an essential key to 

unlock full potential of efficiency and satisfaction in 

any business model. It enables us, as a business 

owner or analyst, to identify vulnerable points in 

our service before they crumble the system. 

Understanding the importance of user feedback in 

a business model, we attempt to incorporate a 

feedback-loop system on college canteen with the 

help of mobile applications. Thus, we designed a 

cross-platform mobile application that acts as a 

common platform to discuss and mitigate issues 

regarding canteen. With the help of the application, 

users send their review and rating after a meal 

which is then processed to be ready for the owner 

to evaluate and do the needful. Furthermore, 

testing the application we discovered high network 

traffic during peak hours result in high latency and 

wait time. Our initial research suggested the use of 

load balancer for network traffic and scaling our 

services horizontally. This enabled us to improve 

request latency which made the application 

resilient to network congestions. The app data are 

securely stored in cloud storage and processed 

using cloud computing to visualize it to gain proper 

insights on it. Hence, the system in place will 

improve service quality bolstering customer 

satisfaction. We believe that the system when 

bought to operation will result in productive 

growth. 
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I. INTRODUCTION 

 

Feedback is information or comments about 

something that lets us know about something we have 

done that tells us how good or bad it is. It helps us 

evaluate whether the particular subject/system is 

functioning as per requirement and whether the users 

are satisfied. The purpose of this feedback is to 

improve the efficiency, performance, and stability of 

the overall system. Embracing the powers of cloud 

storage, computing, and cross-platform, we crafted a 

mobile-based solution that bridges the gap between 

customers and service providers through rating and 

feedback [1]. 

myCafeteria is a mobile application for students and 

staff, with the primary goal of providing a meal menu 

before meal time and processing user reviews and 

feedback. User feedback is the essential key to 

unlocking the full potential of efficiency and 

satisfaction in any business model. It enables business 

owners or analysts to identify vulnerable points in our 

service before they crumble the system. Understanding 

the importance of user feedback in a business model, 

we attempt to incorporate a feedback-loop system in 

the college canteen with the help of a mobile 

application. Users send their reviews and rating after a 

meal which is then processed to be ready for an owner 

to evaluate and do the needful. Hence, the system in 

place will improve service quality bolstering customer 

satisfaction. 

To Understand the operation of such an application, 

where daily active users are predicted to soar high, we 

need to consider the scalability and availability of such 

an application [2]. Thus, we have thoroughly tested 

and developed an application that scales as needed 

without compromising performance and meets 

industry standards using modern cloud computing 

tools such as load balancers and storage [3]. 

 

II. BACKGROUND 
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A. Cloud Computing Architecture 

Cloud Architecture refers to the construction of the 

cloud utilizing a combination of technology 

components, in which the resources are pooled via 

virtualization technology and network sharing [1]. It 

combines event-driven architecture and service-

oriented architecture. The two essential components of 

cloud computing architecture are the front end and the 

back end. Since the front serves as the client, it 

connects with the backend online or through a 

network. 

Some key benefits of a well-designed computing 

architecture include: resolving latency concerns and 

increasing data processing needs [2]. Cloud computing 

has become an increasingly popular solution for 

businesses due to its ability to lower IT maintenance 

costs, provide easy access to digital tools and data, and 

enable firms to easily adjust their infrastructure to meet 

their changing needs through the scalability of cloud 

resources. Companies have an advantage over their 

competitors, thanks to their flexibility and quality. 

Cloud computing offers better disaster recovery and 

greater security, with automatic updates to its services 

and support for remote work and group collaboration. 

 
Figure [1]: typical cloud architecture 

B. Aws load balancing services 

Amazon Web Services (AWS) provides load 

balancing services through its Elastic Load Balancing 

(ELB) offering, which allows you to distribute 

incoming traffic across multiple EC2 instances or 

containers within an Auto Scaling group. ELB 

provides three types of load balancers [4]: 

● The Application Load Balancer (ALB) has 

been specifically created to direct traffic 

towards target groups, which can be comprised 

of either EC2 instances or containers that 

execute an application. ALB has the ability to 

facilitate sophisticated routing features 

including path-based routing, host-based 

routing, and SSL/TLS termination, as indicated 

by reference [5]. 

● The Network Load Balancer (NLB) is a load 

balancer that operates at the network layer 

(Layer 4) and is designed to offer exceptional 

performance and low latency, making it 

suitable for applications that demand high 

performance. According to reference [5], NLB 

is capable of handling huge amount of requests 

every second.  

● The Classic Load Balancer (CLB) is the load 

balancer that AWS originally offered, but is 

being gradually replaced by ALB and NLB. 

CLB directs traffic using either round-robin or 

least-connections algorithms, and it supports 

both HTTP and HTTPS protocols, as noted in 

reference [5]. 

In addition to these load balancers, AWS also provides 

a service called Auto Scaling, which allows you to 

automatically adjust the number of EC2 instances or 

containers in your fleet based on traffic demand. By 

combining ELB with Auto Scaling, you can ensure 

that your application can handle any amount of traffic 

without any downtime or performance degradation [6]. 

One of the major applications of AWS load balancing 

services is that it improves high availability with low 

latency by distributing traffic across multiple healthy 

instances, leveraging AWS's global network 

infrastructure, and providing advanced features that 

optimize traffic routing and reduce latency [7]. This 

helps to ensure that your users have a fast and 

responsive experience while also minimizing 

downtime and ensuring high availability. 
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C. Matrices of performance that impact load 

balancing 

The primary criterion for evaluating the performance 

of the system is its effectiveness. To achieve a 

reasonable cost, it is necessary to improve the system's 

performance by reducing task response times while 

maintaining acceptable delays. The subsequent section 

elaborates on critical performance measures, such as 

Makespan and energy usage, which influence load 

balancing in cloud computing. 

Makespan (MS): The calculation of Makespan 

involves the sum of the completion times of all the 

tasks that are submitted to the system. The maximum 

runtime of the system is defined by the duration the 

host stays in the data centre. In some cases, the cloud 

service provider (CSP) might have to adjust the 

lifespan of the system to prioritize certain tasks and 

achieve the optimal Makespan (MS) for load 

balancing. It is essential to attain the optimal 

Makespan for the load balancing of the system. 

Energy Consumption (EC): Energy Consumption is 

defined as the total energy utilized by all 

interconnected ICT devices present within a cloud 

system [8]. This includes personal devices like laptops, 

desktops, and phones, networking nodes such as 

routers, switches, and hubs, along with local servers 

employed for application hosting. To conserve energy, 

four primary techniques are used: deploying energy-

efficient hardware, using energy-aware scheduling 

methods, minimizing power usage of server clusters, 

and minimizing the power usage of wired and wireless 

networks [9]. The calculation of the estimated energy 

consumption of the system is primarily based on the 

virtual machines in two different states. 

Associated Overhead (AO): The execution of 

algorithms creates an additional overhead known as 

Associated Overhead. The load balancing approach 

incurs additional costs to the system, but if the 

workload is evenly distributed, the overhead is kept to 

a minimum [9]. 

Fault Tolerance (FT): The term fault tolerance pertains 

to a system's capability to operate smoothly even in 

case of component failure, which may include 

resolving any logic-related problems. The extent of 

fault tolerance can be gauged by detecting the number 

of failure points, such as single-point or multipoint 

failures. To address faults in the cloud system, service 

providers may need to allocate additional resources or 

virtual machines. This process may result in additional 

charges, even though the users experience an error-free 

system. 

Associated Cost (AC): The associated cost of a 

resource is determined by its usage. When a resource 

such as EC2 services is fully utilized, cost savings of 

up to 49% can be achieved [10]. Cloud users strive to 

minimize resource provisioning expenses by reducing 

the costs of on-demand resources and those of over or 

under-provisioned resources [9]. Their goal is to 

optimize resource utilization and achieve cost-

effectiveness, which can lead to significant savings. 

 

III. LITERATURE REVIEW 

 

A. IoT-based Smart Cafeteria Management System 

The Cafeteria Service System is a Mobile Application 

for students where they can be able to see the food 

menu presented in the cafeteria of a university and 

order food using their phones [18]. With the help of the 

availability of online food menus, students won't have 

to wait or guess the food. Therefore, this Mobile App 

can save time and effort simultaneously. Not just that, 

it also offers the ability to check the food items to be 

served. This feature will benefit students and faculty, 

especially those with allergies to some food items, 

vegetarians, and students who are diet conscious. 

Along with other features offered by the cafeteria app, 

they use GPS assistance which will help the customers 

(students). 

Limitations of the work: After a systematic analysis we 

conclude that, in this system, online payment is not 

possible using UPI apps due to the complexity of 

adding bank API into the app. The payment option 

available will be cash only. 

 

B. Design and implementation of an online food 

ordering system in a Cafeteria 

This system is designed to work for Mountain Top 

University's cafeteria [19]. There are mainly five 

cafeteria vendors available at Mountain Top 

University, which has an estimated population of 2566 

people. This increase potentially results in huge 

waiting time for the food to be prepared by the 

vendors. The proposed system was an online food 

ordering system that can turn out to be useful for 

university students and staff. It also aids in improving 

the food quantity. 

Limitations of the work include: time management 

was not easy for the Mountain Top's University 
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Cafeteria and the internet connection was not stable 

due to some internal issues. 

 

IV. METHODOLOGIES 

 

In the initial phase of the project, we focused on 

identifying the problem's existence, magnitude, and 

impact. Following that, we conducted a pilot 

questionnaire survey to gather the perceptions and 

preferences of a diverse group of concerned 

individuals to assess the issues. After conducting a 

thorough analysis, we identified the key concerns and 

developed a mobile-based solution. Our team's 

approach involves implementing a cloud-based 

cafeteria management cross-platform application that 

fosters a common platform for both administrators and 

customers to communicate, exchange feedback, and 

ratings, with the ultimate goal of enhancing customer 

satisfaction. 

Our team utilized the Figma designer tool to develop a 

wireframe of our application. We carefully monitored 

and managed critical parameters, such as 

visualization/graphics, context, user 

behaviour/emotions/control, usability, 

adaptability/flexibility, language, and feedback, to 

enhance the user interface and interactions. We paid 

meticulous attention to these aspects to ensure the 

application is intuitive, user-friendly, and adaptable, 

offering a seamless user experience [20]. 

 
Figure [2]: UI design using Figma 

Our cafeteria management app’s salient features 

were menu display, menu item details, and feedback 

social section. The aforementioned features we 

implemented using business logic layer (Bloc) state 

management. The application was rigorously tested 

during functional testing, usability testing, 

compatibility testing, performance testing, security 

testing, and beta testing. 

 
Figure [3]: App screenshots taken during testing 

V. ARCHITECTURE DIAGRAM 

The architecture design of the proposed application 

is given below: 

 
Figure [4]: Architecture design of myCafeteria 

 

VI. WORKING PROCESS OF APPLICATION 

 

The entire application can be categorized into two 

parts: the client-side frontend, consisting of two cross-

platform applications developed using flutter and dart, 

and the server-side backend. The two applications 

cater to the admin and customers accordingly. The 

server side consists of cloud-based authentication, a 

real-time database, storage, and load balancers. 
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Out of two client-side applications, one is used by the 

administrator whose responsibility includes updating 

the menu and menu items for upcoming meals. The 

second application is used by the customers (students 

& staff) to view the menu and menu items. The 

administrator can add, edit, and delete the entire menu 

& menu items from his application, giving him overall 

control. Moving on, the users of the application can 

post feedback on the feedback section of the 

application. Others can upvote and also add additional 

comments. 

The collective feedback and the upvote counts provide 

administrators with insights into their business 

performance. This feedback is stored in cloud-based 

storage. Using these feedback metrics, they can further 

enhance their service and improve customer 

satisfaction rates. All network calls and data transfers 

go through the configured load balancer that divides 

and delivers the network traffic evenly to the healthy 

and available storage server. 

 

VII. TECHNOLOGY USED 

 

To build a cafeteria that provides scalable mobile 

cafeteria management solutions, several technologies 

are used, including Figma, Flutter, Dart, Google 

Cloud, and AWS services. Here is an overview of the 

technologies involved in building the application using 

the aforementioned technologies: 

A. Flutter/Dart 

Google's portable user interface framework, Flutter, 

allows developers to quickly create beautiful local user 

interfaces for Android and iOS devices. Mobile 

applications with high performance and more 

dependability can be created using the open-source 

Flutter SDK for platforms like iOS and Android [22]. 

The just-in-time compilation, which performs 

compilation during program execution at run time 

rather than prior to execution, is a crucial component 

of the Flutter framework. 

Dart, a programming language, is intended for client 

development, including the creation of mobile and 

web applications. As a result of its reliability and 

simplicity of use, it is a particularly effective tool for 

developing online and mobile applications. 

B. Google Cloud 

Google Cloud is comprised of virtual machines, 

computers, and hard drives that are stored in data 

centres around the world, with each centre located 

within a region such as Asia, Australia, Europe, North 

America, or South America. Additionally, each region 

is subdivided into distinct zones. 

Services: Google Kubernetes, Big Query, Compute 

Engine, Cloud Storage, Cloud SDK, and Cloud SQL 

[23]. 

C. Amazon web services 

Amazon Web Services (AWS) is a popular cloud 

platform that offers almost 200 different services from 

data centres located worldwide. AWS provides more 

services and features than other cloud providers, 

ranging from basic computing and storage to advanced 

technologies like artificial intelligence, machine 

learning, data lakes, and the Internet of Things. This 

makes it easy to move existing applications to the 

cloud and build new ones, with the added benefits of 

speed, simplicity, and cost-effectiveness. 

 

VIII.CHALLENGES FACED 

 

During the testing of the application, we evaluated 

multiple metrics, including but not limited to 

performance, usability, crashes, load time, APIs 

latency, and cost of operation. Our analysis showed 

alarming results for the cost of operation and API 

latency metric. The estimated storage capacity to use 

and the number of read/write operations had higher 

estimated costs-of-operation with high latency during 

peak hours. The report showed the user had 

experienced up to 5-6 seconds of wait time. It was a 

clear indication of network congestion during peak 

hours. The next iteration of the investigation reported 

scalability, high availability, and performance issues, 

showcasing a clear need for a load balancer. 

In order to cater to increasing demands for resources, 

a load-balanced network can distribute incoming 

traffic across multiple servers or instances, enabling 

horizontal scaling. This approach also provides added 

benefits of fault tolerance, as any server or instance 

failures can be mitigated by automatically redirecting 

traffic to an available server or instance, thus ensuring 

application or service availability and responsiveness. 

Given these advantages, configuring a load-balanced 

network seemed like an appropriate solution for our 

needs. 

IX.CONCLUSION 

 

The use of load balancers in scalability, fault tolerance, 

and high availability of cloud-based cafeteria 
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management applications is essential. To improve 

speed, avoid downtime, and cut down on latency, load 

balancers spread traffic among several servers. Yet, 

because of the complexity of the application 

architecture and the dynamic nature of user traffic, 

implementing load-balancing algorithms might be 

difficult. When scaling a cafeteria management 

program, it is important to consider factors such as the 

number of users, peak usage times, and the size of the 

application database. Also, how well the application 

scales under various traffic circumstances depends on 

the technique used for load balancing. Future work in 

this field may concentrate on creating new load-

balancing algorithms that are capable of effectively 

handling complex cafeteria management applications. 

Research may also look at how to predict user traffic 

and improve load-balancing techniques using machine 

learning algorithms. The advantages of adopting a 

cloud-based cafeteria management tool are discussed 

in this article, along with the difficulties of scaling it 

using load balancers. 

 

X. FUTURE SCOPE 

 

In terms of the future scope, several improvements can 

be made to the myCaferia app, which would enhance 

its functionality and convenience. Firstly, the addition 

of a digital coupon system would eliminate the need 

for paper, thereby streamlining the process for all 

users. Moreover, integrating online payment options 

like Gpay, PhonePay, and Paytm would provide 

greater flexibility and ease of payment. To facilitate 

better management of space, the implementation of a 

system that monitors the number of individuals present 

in the cafeteria in real-time is another viable option. 

Making the system accessible to other universities 

would not only extend its utility but also benefit a 

larger population. An advanced profile generation and 

data analysis system would enable us to gain insights 

into customer preferences and hobbies, enabling more 

effective management of transactions. Finally, setting 

up an SMS notification system to notify customers 

when their food is ready would further improve user 

experience. 
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