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Abstract. Tracking application is widely used to help outdoor activities. One of them is used to
help tourists who do tourist destinations in group activities. Tourist tracking application
requires data on the position of tourists on earth. This coordinate data can be obtained using
latitude and longitude data from GPS (Global Positioning System). Coordinate latitude and
longitude position of tourists from time to time are stored in a database. Database Selection for
media storage will determines the level of speed and ease in accessing data. There are some
differences in designing the structure of the MySql and Firebase databases. Relational
Database begins with identification of entities involved in the system. One entity with another
entity is related and has a cardinality level of the relationship. Relational database
implementation in the form of tables in normal forms that are interconnected. Data will be
stored in columns and rows. Normalization of tables causes high query computation when
calling data that involves many tables. Firebase, which is one of the NoSql databases, in
building data structures is stored in JSON objects. JSON tree structures usually consider the
display of information that will be presented to users. So that the generated JSON tree has high
efficiency and speed in processing data. In this study a comparison between the design of the
relational database structure, namely MySqgl and NoSqgl Firebase database structure was
developed. Firebase is more power full for the development of applications which update data
in realtime and and handle a lot of coordinate data such as tourist tracking applications.
Applications that do not have complex data relations such as tourist tracking applications are
more suitable to use firebase than using MySQL.

1. Introduction

Today mobile-based applications are very mostly used. One of the uses of mobile applications in the
tourism sector is tracking tourists visiting groups. This group of tourists is usually guided by a tour
guide. To build a tourist tracking application, coordinate data is needed from the position of the
traveler on earth. To store data from the position of tourists requires storage media, namely the
database. Databases are of various kinds. In this study we will discuss creating a database data
structure for 2 types of databases, namely relational databases and firebase databases which are NoSql
Databases. Performance of each database needs to be considered considering that the tourist tracking
application is a cloud application that requires high accessibility.

Currently developing Firebase database which is one of the NoSql databases. Firebase was developed
by Google. Firebase is one of the real time databases that is suitable for applications that require fast
data updates. Google developed a firebase database to facilitate programs in developing applications.
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Programmers in coding do not need to think about server-side coding because it has been handled by
the firebase itself. Programmers in developing client-server applications seem to be coding like a stand
alone program (client §E§) because the server side has been handled by its own firebase.

NoSQL database is the best solution for application using cloud databases. Because of the
characterisgfl that determine the NoSQL database are very desirable for cloud databases. NoSQL
databases support increased availability, scalability, performance, and flexibility, also related to
unstructured, semi-structured, or structured data [1][2]. Data types from relational databases are
determined at the beginning and very strong table structure while NoSql databases have the ability to
easily and quickly change data structures [3].

In this research, several step were carried out, for the first step, conducting all of a literature study.
Literature study that contains a relational database and NoSQL Database theory. The second step,
analyzing the data requirements. The third step, conceptual design. At the conceptual design step. the
ERD design is used for relational databases. The approach to related objects is carried out on the
NoSql Database. The fourth step is mapping from conceptual design to pfEZBical design the database.
The physical scheme describes the implementation of data struct in MySgl Relational Database
and Firebase Database NoSQL. The fifth step is comparison the data structure between MySql and
Firebase. Comparisons are made tffhe physical structure of each database by taking into account the
relations produced, and related to the results of the literature studies that have been carried out in the
previous step. Finally, make conclusions on research that has been done.

smRT )
‘ Study Literatur of Relational database and NoSQL Database ‘

‘ Data Structure Comparing |

G
Figure 1. Research Methodology

). MySgl Relational Database

Relational Database Structure such afMySql, can be formed by determining the entities involved in
the system and relations that connect betweengge entity and another entity. Entity is a matter that can
be clearly identified [15]. So an entity can be a person, place, object, event or concept that we want to
store data. Entities are usually nouns [16]. Each entity has attributes that explain the entity. Can be
numbered attributes, a character string, a date, an image, a sound, and even more [16]. Then after we
can stop the entities involved, we proceed to build the Entity Relationship Diagram (ERD). In ERD
there are 3 basic relations between entities. These relationships are one to one, one to many and many
to many relationships. Transformation is needed to form a table that will be implemented in the
database. One to one relationship, resulting in a key from one entity attracted to another entity which
then becomes a foiregn key. Because of its one to one nature, the key can be drawn to one of the
entities. As a consideration, drag the key to the entity that we predict has fewer row records. One to
many relations, resulting in keys being drawn from entities that have lower cardinality to entities that
have higher cardinality. For many to many relations, resulting in the formation of a new table from the
existing relationship. The table will draw both keys from related entities. The end goal is a normal




International Conference on Science and Technology 2019 IOP Publishing
Journal of Physics: Conference Series 1569 (2020) 032092 doi:10.1088/1742-6596/1569/3/032092

table. Tables that have not been normal can be done further table normalization process [17]. Data in
Relational Databases are stored in tables as lines and columns. Columns represent fields and rows of
data referred to as records. Data types from fields must be defined definitively at the beginning [18]. Is
typenya varchar, int, date, logint, etc. Techniques for manipulating data in tahles using SQL queries
[18].

1.2. NoSql Firebase ﬂmbase

The Firebase Database is NoSgl cloud-based datab#E® that syncronous data across all clients in
realtime[ 19] .Data from the Firebase realtime database is stored as JSON and syrfhronized in realtime
to each connected client. This data is stored cloud hosted. When developers create cross-platform
applications with Android, iOS, and JavaScript SDK [20], all clients will share a Realtime Database
instance and receive the latest data updates automaticallj. Fire base is not like an SQL database.
firebase databases do not have tables or records. When you add data mi JSON tree, the data will
become a node in the existing JSON structure with the associated key. You can enter your Eh key,
such as a user ID or semantic name. The key can also be provided for you to use push (). The Firebase
Realtime Database uses data synchronization every time the data changes, all connected devices will
receive updates without the need to think about network codes. When offline users can still save data
into the application, and will update data after the network is connected to the server. The server
updates the dataf) each device that is connected automatically. So it's responsive even when it's
offline [21][22]. The Firebase Realtime Database can be accessed directly from a mobile device or
web browser, so it doesn't require an application server. In certain packages that are promising, Google
as the owner of Firebase provides flexibility for developers to share storage into several databases
according to their needs

The data structure of Firebase must pay attention to the data display on the client side. Designing an
efficient structure will speed up the data access process. Firebase allows developers to make data
structures reach 32 levels [23]. When an application retrieves data at a location in the database,
firebase will retrieve all derivative nodes. In addition, when we provide read and write access to
someone in a data node, we will provide data access to all data. Examples of firebase data structures
for chat applications can be seen in figure 1.

{

“chats™: {

"one": {

"title": "Historical Tech Pioneers",
"lastMessage™: "ghopper: Relay malfunction found. Cause: moth.”,
“timestamp”: 1459361875666

b

o ool )

“three”: { ... }

h
Figure 2. The JSON tree structure of the chat application has been flattened[24]

2. Data and Information Application Requirement

There are several entities involved in tourist tracking applications, namely User, Group Tour and
TimeStamp Location. The User Entity can be a tourist as a Guide. Group Tour has group id and group
name attributes. The User Entity has a user ID, user name, password. e-mail and the is guide attribute.
If the user is a tourist, the is guide attribute is filled with false, whereas if the user is a guide, the guide
is filled with true. The Location Entity records all latitude and longitude data from the route carried
out by the user. Location Entity has location id attributes, latitude, longitude, date and time.

In this tourist tracking application there are 2 relations. The first relation is the relation between the
User and the Location Timestamp. One User can occupy several Location TimeStamp positief at
different times, while Location TimeStamp also has only one User. The second relation is the
relationship between the User entity and the Group Tour entity. One Group Tour can have several
member users. While one User may only be a member of the Group Tour at a time.
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This tourist tracking application is expected to display information as follows:

1. Display the Group Tour Name list (point 1).

2. Displays a list of User names for one Group Tour (point 2).

3. Showing Position of one User for one Group Tour with visualization on Google Map (point 3).

4. Displays the route of travel from one User to one Group Tour on a certain date with visualization on
the Google Map (point 4).

5. Displays all the last positions of Users in a Group Tour with visualization on the Google Map (point
5).

3. ERD Database and Relational Table Implementation for Tourist Tracking Application

LOCATION TIMESTAMP (&

Figur 3. Entitas Relationship Diagram Of Tourist Tracking Application

Transformation for relations between User and Location TimeStamp (aggregation) has one to many
relationships. The implementation of this relation is a key from an entity that has a lower cardinality
drawn to an entity that has a higher cardinality as a foreign key. Transforming Group Tour relations
with Users is a one to many relationship so that the key from the Group Tour will be drawn to the User
as a foreign key. So the table is formed like this:

e 1. Table GroupTour

No Field Name Field Type length Description

1 group_id int 10 Primary key (auto
Increment)

2 group_name varchar 100

3 date_tour varchar 50

m Table 2. Table User

No  Field Name Field Type length Description

1 user_id varchar 20 Primary key

2 user_name varchar 100

3 Password varchar 50

4 Email varchar 50

5 is_guide boolean True for user as guide, false
for user as tourist

6 group_id int Foreign key
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m Table 3. Table LocationTimeStamp

No Field Name Field Type length Description

1 timestamp long Primary key

2 latitude double

3 longitude double

4 datelocation date

5 timelocation time

6 user_id varchar 20 Foreign key

4. Firebase Database Structure for Tourist Tracking Application

Tourist Tracking Application with Firebase begins with building JSON data structures. We also
consider the information presented to the users. Because firebase does not use SQL query in the
process of reading data, then when entering new data into JSON, we can use the key of that data as a
JSON node tree.

Figure 4 is the initial design of the firebase JSON structure from the tourist tracking application. Here
we need to consider the JSON structure that has been generated, is it optimal and can already handle
the information needed by the user. If our firebase JSON structure is like Figure 4, then to display the
Group Tour name list it will call all derivative nodes in it, that is until the “locationTimeStamp” data
will be loaded. If not, do the flatten process of leveling the data structure. If the firebase structure more
flatten, then the data will more optimal for loading . after we done the flatten process, the structure in
figure 4 becomes figure 5. Firebase Data Structure in figure 5 can display information for points 1-3
(see the Data and Information Application Requirement) . To be able to display information on points
4 and 5, we need to change the Firebase structure again to figure 6. In figure 6, "datelocation" becomes
a node to be able to display point 4 information, and adds a "lastlocation" node to display point 5
information.

Figure 5. Firebase Data Structure for Tourist Tracking Application After
Flatting Proses
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Figure 6. Final Structure Firebase Data for Tourist Tracking Application After Flatting Proses

5. Conclusion

From the explanation above, it can be concluded that relational databases such as MySql and Firebase
database (NoSql) can be used to build the tourist tracking system application. However, there are a
number of conditions that Firebase is very suitable for large amounts of cloud data applications and
does not have complex relationships. The tourist tracking application in this paper saves a lot of GPS
location data from the user's position from time to time. And requires a stable network connection in
order to send data continously. Firebase provides facilities for storing data while offline, which then
updates data automatically after a network connection is connected. So that programmers don't need to
make special code to handle conditions if the network is lost. Tranformation from ERD to be a table
structure in a relational database is easier by following table formation theory. In the beginning
Firebase requires analysis and more complicated to build JSON tree structures . JSON tree structure
usually consider the display of information that will be presented to the user. So that the JSON tree
produced has high efficiency and speed in accessing data.
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