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transform data from an ecology dataset, specifica i ata, into a
non-relational database format (NoSQL) i al-time
document-based database. It consists of
comparing the speed of reading data froi the database to select the best-
performing non-relational database fo values in the
database. It is in a document-based form g the first 100
data sets, followed by 200, 300, 400, 50 1000 data sets.
The experimental results sh the Mo
best performance with an aver: 190,691.

1 Introductio

The database is a ty age stem that is large in size, capable of collecting
data from variou ultiple time periods, and accumulating large amounts of
historical dat t data retrieval by users according to the database
structure, w from general databases. For example, storing data for use in an

se software. Generally, long-term data storage is conducted for
js [1-12].

ent into non-relational database formats. This allows databases to be
ent-oriented NoSQL systems. Software for managing non-structural

arostaw, 2017).

If the real-time processed database can accept data from OLTP systems immediately,
he data will be sent from the main database to the data warehouse, supporting efficient
gcessing for simultaneous data retrieval and analysis. It is necessary to develop a system
to process data in real-time by coding into the data software instead of batch or offline data
conversion methods. This helps reduce the time required for loading data during the data
transformation process, enabling immediate data analysis and selection of database formats
suitable for efficient data loading and processing to generate reports for further analysis.
Generally, structured data is stored in databases with rigorous data frameworks. If changes
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are necessary, all structured data must be updated, which consumes a significant amount of
time and resources [5].

For systems designed to manage data in a database format, one interesting aspect is the
development of systems for ecological systems, which have been developed into database
formats for the benefit of future data analysis. One such aspect is climate data, which
includes data on climate change, such as changes in average weather conditions and any
related changes, which results in increasing data volumes daily. Organizations or da#
that have collected data in this database format are diverse [2].

Designing or modifying the structure and climate data to be stored in a no

2 Literature Reviews

The Enterprise Data Warchouse (EDW) implem
up-to-date data modeling techniques and best
years, serving as the foundation for data ware . According to Leonard
(2011), when comparing query results, ata retrieval is significantly
faster from the organized star schema 1 rehouse compared to the transactional
database.

The implementation of dat
technology for real-time rg
Due to technologica
organizations now
separate sets of i
Integration tea

e been refined over the

sing Capture, Transform, and Flow (CTF)
cial to support heterogeneous environments.
orate mergers, and acquisitions, most

may be incompatible with each other (Vandermay, 2001).
ne data integration with minimal or no data latency for

: are generally referred to as Extraction, Transformation, and Loading (ETL)
processes (Vassiliadis & Simitsis, 2014).

A more practical approach involves a semi-automated environment, where user requests
data freshness and completeness are balanced against the workload of all involved
subsystems of the warehouse (sources, data staging area, warehouse, data marts). This
approach enables a tunable, regulated flow of data to meet resource and workload
thresholds set by the administrators of the involved systems. The significance, complexity,
and criticality of such an environment make near real-time warehousing a significant topic
of research and practice (Vassiliadis & Simitsis, 2014).
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3 Research Methods

3.1 Data Exploration

By wusing the dataset for research experimentation from climate data Kaggle
(https://www kaggle.com/datasetsgoyaladiclimate-insights-dataset), which provides
valuable in-depth information regarding ongoing climate change. This dataset co

formats are used to load data into databases, which are non-relational.
structure".

Date Location Country TemperatiCO2 Emiss Sea Le
1/01/2543 12:00 AM  New Williamtowr Latvia 10.68899 403.1189 0.7
1/01/2543 8:09 PM  North Rachel South Africa 13.81443 396.6635
2/01/2543 4:19 PM  West Williamlanc French Guiana  27.32372 451.553.

3/01/254312:29PM  South David Vietnam 12.30958 422405 -0.47593 5. 47.46794 8.554563

Fig. 1: Data structure

3.2 System Analysis

This step involves analyzing the scop
structure and guidelines for system devi testing.

One of the most convenient options to a destination data warehousing
system is to develop a web-b; ansform data into a non-relational database
format. There are two optig CouchDB, as shown in Figure 2, to assess
the efficiency of respon, ion into an efficient database.

the studied system, with a

realtime

)
CRDW method| ----------
== . MongoDB

NoSql werehouse

SO - * | CouchDB

NoSql werehouse

Data table

Fig. 2: Structural diagram of the development of a data transformation system into a non-relational
data warehouse
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3.3 System Design

In system design, a model for the overall system has been developed. In this section, the
steps of the data transformation model in real-time non-relational data warehouse can be
demonstrated.

The steps for converting data in Climate real-time warehouse (CRDW method) consist
of 4 steps as follows:

Step 1: Web-Enable for Data Input - Step 1.1: Enter data through web forms q

according to the Time Stamp. - 2.1.5: Display results and save in JS
Step 3: Load Data to MongoDB, Cassandra using Nodej

streamloadjson for Clouch DB. - Step 3.5: Save JSON da
Step 4: Load Test for Performance Comparison.

3.4 System Development

t into a data warehouse is
into JSON document base

The system development for data transformation
carried out using PHP and Node.js lan

data conversion between non-relational database formats,
3 has been conducted.

esults of Data Transformation

experimental results of transforming the dataset into the data warehouse in
JSON format, the details are as follows in the JSON document structure. This structure is
esigned to store data in a non-relational database with document features similar to
rding transaction timestamps, as shown in Figure 3
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[ 1D : 2206 SixxxxXxXXXXXX

TimeStamp : { "Day":"1/1/2000"
Month : 1/2000
Nmonth :January
Year : 2000}

{ " Time": "00:00.0"
"Location": "New Williamtown",
"Country": "Latvia",
"Temperature": "10.68898596",
"CO2 Emissions": "403.1189025",
"Sea Level Rise": "0.717506028",
"Precipitation”: "13.83523694",
"Humidity": "23.63125622",
"Wind Speed": "18.492026" },

{ "Time":"09:43.3",

"Location™: "North Rachel”,
"Country": "South Africa",
"Temperature": "13.81443029",
"CO2 Emissions": "396.6634993",
"Sea Level Rise": "1.205714578",
"Precipitation"”: "40.97408401",
"Humidity": "43.98294551",
"Wind Speed": "34.24929982"

[ 1D : 2206 SixxxXxXXXXXX
TimeStamp : {" Day":"2/1/2000 "

a Level Rise": "-0.16078297",
ipitation": "42.6979313",

t and utilizing MongoDB, compared to CouchDB.
g the software and hardware used in the performance evaluation, the database
management software includes MongoDB version 3.2 and MySQL 9.5. The hardware
aecifications used for experimentation are an Intel Core i7 8700 (6 cores / 12 threads),
0GB of RAM, Western Digital Black M.2 Solid State Drive, 10/100/1000 Gbps Ethernet,
and Microsoft Windows 11.

The programming languages used for development are PHP and Node.js. The
experiments were conducted using climate data datasets for weather conditions.



E3S Web of Conferences 549, 08028 (2024) https://doi.org/10.1051/e3sconf/202454908028
TransSiberia 2024

Table 1: Data Load Test Time (Seconds)

Number of Record JSON JSON (CouchDB)
Loaded (MongoDB)
200 2.168611 3.391685
400 2.190497 3.544282
600 2.194740 3.675656
800 2.198454 3.820781
1000 2.201153 3.901095
Average 2.190691 3.6667

From the experimental results, it is evident that the develop
database in non-relational (NoSQL) format, focusing on docume

In developing a web-enabled system for Cli
for data transformation into the MongoDB and £ouchDB dffabases, data management

5

sted to compare the processing speed of data retrieval
databases. It was found that MongoDB outperformed
ciency. The tests involved processing the first 200 datasets,

e results indicated that MongoDB is the most efficient database system for
project due to its faster data retrieval speed and overall performance, making it
suitable for use as a data warehouse.
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