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Abstract

The presented paper describes the creation of a mobile application module for showing a current
menu at Mendel University cafeterias. Nowadays, the students and the university staff have the
menu accessible through a static webpage. The presented solution serves as a dynamic presentation
of the current menu for all Mendel University in Brno cafeterias. Most cafeteria menu applications
use the REST architectures for the server backend. The contribution of the paper is in usage of the
Google Firebase Realtime database as a server backend. Unlike in traditional REST architecture, the
data e.g. the food rating is instantaneously changed and the users have an up to date information.
Part of the presented solution is also a mobile application module for both Android and i0S where
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university students and staff can see the current cafeterias menus.

Keywords: Android, iOS, food, canteen, mobile application, Firebase

INTRODUCTION

Almost any university in the world has some sort
of food court to provide meals to their students and
staff. This gives a need to show the food menu for
each day, usually for each day of the week. Mendel
University in Brno has a total of 7 cafeterias,
including a small pizzeria. Some cafeterias are
located in the university campus in Brno, others
are located near the dormitories. Nowadays, the
menu is presented in a form of a static webpage,
which shows a menu for the current date and
next 5 working days. However, the web page is
just a single page with no possibility of any added
content except the menu.

This article describes the creation of an application
module for Android and i0S platforms. The purpose

of this module is to show a current cafeteria menu
to the students and staff of Mendel University
in Brno. The module will allow the showing of
images associated with particular meals, to rate the
meals and to customize the content shown to the
users. The module is a part of a larger application
developed by students and staff at Faculty of
Business and Economics called My MENDELU™.
Most common server backend choice for this type
application is REST architecture (Albertengo et al.,
2019). However, the architecture does not allow
real-time refresh of the data. The contribution of the
paper is in usage of Firebase real-time database for
such application. The Firebase real-time database
allows to refresh the cafeteria information in real-
time.

1 https://play.google.com/store/apps/details?id=cz.mendelu.mymendelu&hl=en, https://apps.apple.com/us/app/my-

mendelu/id1467807496
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MATERIALS AND METHODS

Mobile applications containing menu information
can be found both in Czech Republic and abroad.
Many universities have their own mobile application
for food courts, such as Charles University. They
use the MobilKredit* application. One example of
a food count application abroad can be found in
Switzerland. The application name is Zuri Mensa
(Schneider, 2019). This application is available on
App Store and Google Play. The application is aimed
at providing menus of the university’s canteens for
students of University of Zurich (UZH), Swiss Federal
Institute of Technology Zurich (ETHZ) and Zurich
University of Teacher Education (PHZH). Pros of the
application are clean GUI design, simple navigation
between menus, list of allergens (if available) and
the map of certain canteens. The application does not
have many cons with which users could relate based
on that the positive reactions and recommendations
on online stores. The application contains two
different language settings which are English and
German.

Another example can be found in Opera
Universitaria of Trento (Trilogis srl, 2018). The
application, UniMea is also aimed at providing useful
canteens’ information and its available menus. The
application differs from other applications of the
same type by offering five HD webcams streams

Irchel RIE Enjoy sensibly! Done

Friday, 3 November 2017 ‘ For your health

which show the real-time queue inside canteens.
The application is available on App Store and Google
Play in two languages, English and Italian. SIGFOOD
mobile application aims to provide food information
for Techfak-Mensa at University Erlangen in
Germany. The users of the application can easily view
images of served meals. The application also contains
comment sections for sharing reviews based on users’
satisfaction with the served meal. The application is
available to download on App Store and Google Play.

Any application is only an extension of the cafeteria
services. There are several researches concerning the
cafeteria service, the quality of food and the tracking
of students in cafeteria. One example can be found
in El-Said and Fathy (2015). They are accessing the
student’s satisfaction with cafeteria services. The
results show, that the quality of food and beverages
has the greatest impact on student satisfaction.
The lowest impact on student satisfaction has the
quality of service. Tang, Zhang and Xie (2019) try to
track and model the pedestrian flow in university
canteen. They can provide the cafeteria management
suggestions how to optimize the flow of students in
cafeteria to enhance the cafeteria service efficiency
and safety.

When choosing the architecture for a server to
communicate with mobile application there are
several options. Most commonly, the first choice is

11:12

< Irchel

Opening Hours

Something healthy every day!

einfach gut ,
CHF 5.40 / 7.00 / 10.50

fruit
Paniertes Colinfilet

Tatarsauce
Kréuterreis
Blattspinat

Fisch: Siidost Atlantik

Balanced meals in every respect:

About 220 g of vegetables, salad or

Mensa
Montag - Freitag: 11.00 - 14.00 Uhr

Cafeteria Brunnenhof
Montag - Freitag: 08.30 - 16.30 Uhr

About 20 g of fat

About 500 to 600 kcal

Ideal intake of carbohydrates and
and protein

naturlich vegi
CHF 5.40 / 7.00 / 10.50

Blumenkohl- Kasemedaillons
Gemiisesauce
dazu Ebli
und Fenchel

immer pasta
CHF 5.40 / 7.00 / 10.50

Spaghetti Carbonara
an Rahmsauce
mit Trutenschinken
Meniisalat

MO TU WE TH

1: Screens from a mobile application “Zuri Mensa”

FR

Source

For your spirit
An attractive alternative!

Ideal meals for increased energy
needs:

* About 100 to 180 g of vegetables,
salad or fruit

e About 25 to 30 g of fat

* About 600 to 800 kcal

For your cravings
It's worth the splurge!

Favourite dishes without focusing on
balanced nutrition:

® Less than 100 g of vegetables,
salad or fruit

e About 30 to 35 g of fat

¢ About 800 kcal

2 https://play.google.com/store/apps/details?id=anete.droid.mobilkredit

Location
T
Leaflet | © Mapbox / OpenStreetMap | Imprave map
l Route [ Overview Map
Address

Mensa UZH Irchel
Winterthurerstrasse 190
8057 Zirich

Contact

Manager



Creating a Food Menu Application for Mendel University in Brno

277

a REST (Pautasso, 2014; Albertengo et al,, 2019). Even
though the architecture has many advantages we can
also found disadvantages. One of the disadvantages
is the need to perfectly synchronize the device and
server state at any given moment (Albertengo et al,
2019). Nowadays, the REST is the most popular
option as a server backend architecture in connection
with mobile application. However, due to the real
time nature of our data, it was necessary to find
alternative service. Probably the most common
alternative to standard REST API architecture is
Google Firebase®. Firebase is a web and mobile
development platform. The usage of Firebase can be
found in many applications. Alamgir, Jahan, Aktar
et al. (2019) uses Firebase to send bus locations and
display them in real time to users. Another such
usage of Google Firebase can be found in Jisha,
Mathews, Kini et al. (2018) or Jain, Garg, Bhosle
et al. (2018). The Firebase is traditionally used in
applications where there is a need for fast exchange
and refresh of data. Naparaju, Pranavi and Kalyani
(2019) uses Firebase platform to develop an intuitive
advertisements. Yeh, Chen (2018) uses Firebase for
Indoor Guidance system for visual impaired people.
Chasapis, Mitropoulos and Douligeris (2019) discuss
the advantages of using Firebase. Among many, it is
the possibility to add quickly more functions to the
application and the possibility to add cloud functions
without the need for custom backend server.

Solution

Nowadays, the cafeteria menu of Mendel
University in Brno is available only at the
university website*. The university website shows
a list of cafeterias and a menu for a current day. The
webpage also shows the basic information about
each cafeteria, such as address and opening hours.
The website is in Czech and English languages.
The disadvantage of the website is just a static
presentation of the menu. For example, the page
does not contain any meal images. In 2014, the
mobile application “Jidelnicek MENDELU” was
available to the students and staff (Grenar, 2018).
This application showed the menu of Mendel
University in Brno canteens and allowed its user
to share their satisfaction with the served meal
by voting. This application was unofficial, and it
was created by a university student. Currently, the
application is no longer available on App Store or
Google Play.

The proposed solution consists of two parts. The
first part is a server backend containing all the data.
The second part is a mobile application module
for showing the cafeteria menu. The module was
developed for both platforms, Android and iOS.

3 hittps://firebase.google.com/
4 http://ipm.mendelu.cz/menu

Server Backend

As a server backend, the Firebase was chosen.
Firebase provides two key functionalities for the
module, real-time database, and the storage. The
reason for choosing Firebase was a real time nature
of the data. The information about meals can
change during the day and we wanted to be able to
notify the user about the change without a need to
refresh the user interface all the time. The storage is
used to store the food images.

The Firebase server is filled with current menus
every day. The current food court menus are
downloaded from the food cafeterias information
system in a XML file format. After the download,
they are parsed and send to the Firebase to be
deployed to the mobile applications. The update of
the menu is done twice a day to insure the up to
date information.

The data in the real-time database are
hierarchically structured. The tree hierarchy is
divided into 4 parts. The first part is a complete list
of allergens. If we need to change the information
about the allergen, it can be done in one place. The
second part is a list of meal types. The cafeteria can
serve up to 6 different types of meals. These types
are defined in this part of the tree structure. The
third part are images. Any meal can be associated
with a large amount of images. For each meal,
we store a list of images. The images are stored
separately from the meals to make the information
about the meal more compact. For each image, we
store the name in the Firebase storage and the date
it was uploaded. The last and most important part
is a list of canteens. For each canteen we store its
name, location, number of seats, opening hours and
menu for the next 5 working days. The example
structure can be seen in Appendix 1. For each day
we store its date and a list of menu items for the
day. For each menu item, we store allergens, the
name, type, price, and the rating. The reason for
storing the data as a tree structures is to allow users
to have the cafeteria menu even in offline mode
without the internet connection.

User Interface

The main idea behind the user interface was to
have a unified user interface design respecting each
platforms rules and guidelines. The key part of the
module is the main screen showing a list of meals
for a day. Because the Mendel University in Brno
has many cafeterias, the user can switch between
them to see what the menu is in each of them.
For the android, the user can see the menu for all
the cafeterias, however for the iOS, only 3 can be
visible at one time. The number of cafeterias can be
changed in settings (see Fig. 3). For both platforms,
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the initial number of cafeterias is set to 3. The main
screen can be seen in Fig. 3. Because the Firebase
real-time database is used as a storage, the main
screen updates itself whenever the data stored in
Firebase changes e.g. the food ranting is changed by
the other users.

Taping on the list item at the main screen will
lead the user to the detail information about the
meal. The detail information (Fig. 2) contains the
name of the meal, the price, the list of allergens and
many more. The price can be of 3 different types
(for students, staff or external diners).

The detaill page also contains the images
associated with the meal. By tapping on the image,
the full image preview is opened. Only the first
image is downloaded from the storage. Before the
image is downloaded, a full list of images it retrieved
from Firebase. Only when the users swipe through
images they are downloaded from Firebase storage.

An interesting part of the detail information is
the possibility to mark the meal as favorite. This
information is also shown next to the name of the
meal in the main list.

Important part of the user interface are Settings.
The user can change 4 different settings. The first
setting is price setting. User can choose what prices
will be shown. As mentioned above, there are
three different types of prices, for students, staff
or external diner. The next setting is to limit the
meals based on allergens. The user can filter the
meals based on allergens. Only a meal without
specific allergens will be shown. The third and
very important setting is the ability to change the
number of cafeterias shown on main page. The last
is the setting to set what types of meals (soup, main
course ...) will be shown in a main list. The settings
for Android are in Fig. 3.
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DISCUSSION AND CONCLUSION

This article describes the creation of a mobile application module for showing the cafeteria menus at
Mendel University in Brno. The module is a self-sufficient part of a larger application for university
students and staff called My MENDELU. The module shows the day menu for all canteens operated
by the university. The module was created for both Android and i0S. As a server backend for storing
the data, we have chosen the Firebase real-time database and storage. The main advantage of
choosing the Firebase as the server backend is the update of data in real time. The users can see the
change in data instantaneously and do not have to refresh the screen to see the change. During the
implementation, we found several challenges. The first one was the size of images. With each meal,
we show many images captured by the users. However, in most cases the size of the image is too
large. This is a biggest disadvantage of storing images on Firebase storage, because the size of the
storage is limited. For this reason, we decided to apply compression and size reduction to images. The
images also bring another challenge. Right now, any user can send an unlimited amount of images.
In the future, we will need to apply an image approval system.

On top of the ability to see a daily menu, the students and staff have a possibility to rate the meal. The
meal rating was an interesting challenge. We decided to use a 3 values rating system using a smiley
faces. Only longer testing will reveal if users will embrace this form of meal rating.

The users can also mark the meal as their favorite. The module also provides a large number of
settings from limiting the number of canteens shown to filtering out meal with specific allergens.
As can be seen in the previous chapter, the database scheme is prepared for future development.
One information we hope to store and show to the users in a future is a food availability which will
be obtained either from a cafeteria staff or from the application users. Other information we hope to
show in future are queues in cafeterias. We started experimenting with a possibility to track users in
cafeterias using iBeacons.

The application module and the cafeterias menu are in both Czech and English.
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APPENDIX

Appendix A: The example of the JSON file structure used to store menu information

{
“address”: “Zemédélska 1, Brno”,
“location”: {
“latitude”: 49.210454,
“longitude”: 16.614713
},
“menu”: {
“friday”: {
“date”: 1519344000,
“menultem”: [

{
“available”: true,
“meal”: {
“allergens”: [
{

“allergenId”: 3,
“name”: “Eggs”
b
{

“allergenId”: ¢,
“name”: “Soybeans

bo
{

”

“allergenId”: 9,
“name”: “Celery”
}
]I
“mealId”: 54,
“name”: “Garlic soup”,
“type”: 1
)I
“numberOfDishes”: 999,
“price”: {
“external”: 7.5,
“student”: 8,
“teacher”: 7.5
)I
“rating”: {
“negative”: 3,
“neutral”: 1,
“positive”: 6

“name”: “Cafeteria X”,
“numberOfSeats”: 260,
“openHours”:
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