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Abstract. Data is the new oil for all circles, including the district government.
The more information systems are used, the more data will be collected both in
structured and unstructured data, which is often called Big Data. The obstacle
faced by the district government in handling Big Data is that the data is stored in
different stores. Therefore the analysis process becomes complicated. For this rea-
son, it is time for the district government to implement the Big DataModern Stack
that refers to a collection of technologies that comprise a cloud-native data plat-
form. Big Data Modern Stack will combine cloud technology with on-premises
technology in the district government system to store all the data collected in its
data warehouse. This research explores how big datamodern stack could be imple-
mented for the district data system. We propose ELT (Extract, Load, Transform)
using Fivetran for data ingestion from various forms of stored data, then unite
all data into a data warehouse to be displayed in a Business Intelligence Tool.
The paper concludes that this modern big data stack approach can unite some of
the data owned by the district government so that it can be used to support the
decision-making process for related stakeholders.
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1 Introduction

Nowadays, data is the new oil for all circles. Themore information systems that are used,
the more data will be collected. The more developed an agency or organization, the more
technology is used to facilitate work and decision-making. Agencies will generate vast
amounts of structured and unstructured data referred to as Big Data. Data is growing
very fast, complex, and quite massive. Big Data holds huge volumes of sets of data.
There are various types, quite large and generated from several sources [1]. Big Data
is something that cannot be processed using conventional database systems. The data is
too big, complex, massive, and does not fit into the single database format. The main
characteristics of BigData include three things – commonly abbreviated as 3V – volume,
velocity, and variety. Volume is related to the amount of data that must be managed at a
super large size. Velocity relates to the speed of data processing which must keep pace
with the rapid growth in data. At the same time, variety refers to the characteristics of
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very diverse data sources, both from structured databases and unstructured data. Big
Data is usually structured, unstructured and semistructured for the type of data [2].

Various information and documentation in big data are sourced from various chan-
nels, including social media, sensors, video surveillance, and smart grids. All of these
data channels lead to big data technology. The abundance and variety of data can be
utilized by all parties, given the variety of information and the complexity of the data
according to the needs of each party. For example, the data collected in big data can
be used to make a strategic policy for the government. This policy is matched with the
accumulation of data or information obtained. The pile of data or information should be
one of the things that can be processed and used to make decisions [3]. Big Data consists
of several phases: Big Data generation, Big Data Acquisition, Big Data Storage, and Big
Data Analysis. In the Data Analysis, a method is needed to extract, transform, load into
some model to extract the value. Such as Descriptive Analytics, Predictive Analytics,
and Prescriptive Analytics for decision-making [4].

In addition, to the different types of data types, one of the obstacles for government
is how to collect all the different resources into one container, such as a data warehouse.
Because currently, government information systems are usually not centralized [5]. The
exchange of data in real-time is also influential. One method of ingestion data that has
been widely used is Extract, Transform, Load. This method is widely applied in various
sectors of trade, economy, and government. This Extract, Transform, Load process is a
process of raw data then put together in the data warehouse. ETL aims to collect, filter,
process, and combine relevant data from various sources/databases in a data warehouse.
This ETL process is fundamental because it plays an essential role in the quality of
the data in the data warehouse to be used for data analysis processes [6]. One of the
weaknesses of ETL is that it requires human resources who understand the various ETL
tools used, such as Pentaho Data Integration, Talend Data Integration, Informatice Data
Integration, and Microsoft SQL Server Integration Services [7] [8]. The employees in
the district government lack knowledge about the ETL process in the data warehouse.

This paper aims to design and implement the Big Data Modern Stack, a collection
of technologies that comprise a cloud-native data platform. Big Data Modern Stack
will combine cloud technology with on-premises technology in the district government
system. The designed system accommodates ELT (Extract, Load, Transform) using
Fivetran for data ingestion from various forms of stored data, then unites all data into a
data warehouse to be displayed in a Google Data Studio for business analysis tools.

Themain contributions of this paper are as follows: First, the designedBigDataMod-
ern Stack using on-premises and cloud technology using structured, semistructured, and
unstructured data. Second, The system provides solutions to the top-level stakeholders
to know the big data technology without having to worry about the state of its human
resources. Third, the proposed system could be implemented in other districts govern-
ment need a decision support system for big data. Forth, since the research that discusses
the Big Data Modern Stack is still few, especially for the government, this research is
used as a reference for future research.

The paper is organized as follows. Section 1 has described the relationship between
big data and district government. Section 2 describes some corresponding research of
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big data in government and it explains the proposed method. The implementation and
experimental results are presented in Sect. 4. Finally, in Sect. 5 we conclude the research.

2 Literature Review

The Modern Data Stack (MDS) is a suite of tools used for data integration. The goal
is to analyze your business’s data to uncover new areas of opportunity and improve
efficiencyproactively.Moderndata stack is hosted in the cloud and requires trim technical
configuration by the user [9]. TheModern Data Stack primary infrastructure architecture
includes things likemoving from on-premises to cloud orworking together and changing
from Extract, Transform, Load (ETL) to Extract, Load, Transform (ELT) processes [10].

ModernDataStack consists of 4 parts: data sources, ingestion, datawarehousing, data
transformation, data visualization and analysis, data syncing, and automation. Modern
Data Stacks usually do not use the Extract, Transform, Load (ETL) process but instead
use Extract, Load, Transform (ELT). Due to the limited processing power in legacy data
warehouses, data engineers wrote transformation jobs before loading data in, leading to
the termETL (Extract-Transform-Load).Now,with the advancement of high-performing
cloud-based columnar data warehouses, data engineers can run petabyte-scale queries in
minutes. AModernData Stack can provide and start loading data into the datawarehouse
in minutes (ELT, Extract-Load-Transform). Analysts no longer need to rely on engineers
to transform the data [11].

Modern Data Stack that is currently developing combines several infrastructures that
become one unit to form a modern big data architecture. For ingestion data, you can
use Fivetran, Stitch, for data warehouse, Snowflake, Bigquery, Redshift, and the ELT
process; you can use dbt. Furthermore, for business intelligence software, you can use
Looker, Google Data Studio, Metabase, Tableau, PowerBI [7].

3 Proposed Method

The proposed method can be seen in Fig. 1. In the method, there are data sources.
All of the sources will be added to the data ingestion process. Both structured and

unstructured data will all be included in the ingestion data. After the data is entered, it
will be processed to the data warehouse. Then the latter will be analyzed in BI Tools.
As is shown in Fig. 2, the architecture of Modern Data Stack was presented. All data
will be processed in data sources, including the MySQL database, which is widely used
in the district government, several documents such as excel, csv, or google spreadsheet.

Fig. 1. The proposed method.
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Fig. 2. The architecture of Modern Data Stack.

Fig. 3. Data Ingestion using Fivetran.

Then some third-party sources such as Google Analytics. All data will be connected to
the data warehouse through the data ingestion process. For ingestion data, the author
uses Fivetran [12].

Fivetran is used for how data gets moved and normalized from your data source to
your data storage. In Fivetran, the ELT process can be carried out before entering the
data warehouse. After all the data is collected, the data will be entered into BI Tools to
make a dashboard for decision-making purposes.

4 Implementation and Results

This section will be discussed about the implementation of the proposedmethodwith the
analysis and system design. The structured data comes from MySQL databases, while
unstructured data comes from the csv file and Google Spreadsheet. In Fivetran, we also
connect Google Drive for easy entry of data. Figure 3 shows the data ingestion using
Fivetran.

It seems to be a lot that can be connected to Fivetran in order to get into the data
warehouse. First, please select Google Sheets, MySQL RDS and Google Drive and then
sync with your account. Next, prepare your PostgreSQL data warehouse. Then sync
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Fig. 4. Transformation Process in Fivetran.

Fig. 5. Education Facility Dashboard in Kecamatan Kiaracondong, Kota Bandung 2019.

username, password, and port to Fivetran. So that Fivetran can directly enter all data
into the data warehouse. Wait until the synchronization process is complete. Then, the
Extract Load Transform process can be done on Fivetran (Fig. 4).

After the data is successfully entered into the datawarehouse, then switch toBITools.
For Google Data Studio, there is no need to install specific software. For BI Tools, we
use Google Data Studio for displaying the data of each district government. As is shown
in Fig. 5, we can make the dashboard for the district government stakeholders more
interactive and attractive.

5 Conclusion

This paper has explored the modern data stack for district government. We use Big Data
Modern Data Stack from the data source, data ingestion, data warehouse, and BI Tools.
TheBigDataModern Stack approachwill help the district government reduce difficulties
associated with traditional database infrastructure and fix the problem related to the lack
of employee knowledge in Big Data related. Moreover, Fivetran is a data ingestion tool
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based on the cloud, and we should pay as we go. So, it depends on the amount of the
data. However, we think it will not be a problem. Because the government usually has
the funds for the development of its IT infrastructure. For future work, we can try another
data warehouse approach using dbt for more complex ELT and using Snowflake.
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