Sai Krishna Shiramshetty, International Journal of Computer Science and Mobile Computing, Vol.12 Issue.3, March- 2023, pg. 49-62

Available Online at www.ijcsmc.com

International Journal of Computer Science and Mobile Computing

A Monthly Journal of Computer Science and Information Technology
ISSN 2320-088X

IMPACT FACTOR: 7.056

IJCSMC, Vol. 12, Issue. 3, March 2023, pg.49 — 62

Data Warehousing Solutions
for Business Intelligence

Sai Krishna Shiramshetty
Independent Researcher, USA

DOI: https://doi.org/10.47760/ijcsmc.2023.v12i03.006

Abstract: As part of the OLAP, data warehousing solutions are very useful in Bl by providing
means of housing and processing large amount of data from many sources. As such these
solutions enable better decision making since it provides one consolidated, high-quality data for
reporting, analytics, and predictions. Some of the most used DW as a service solutions include;
Amazon Redshift, Google Big Query, Microsoft Azure synapse, snowflake among others due to
their scaling, simplicity, integration with Bl too, among other aspects. This paper also aims at
discussing different categories of data warehousing solutions and the significant ways they
contribute to boosting business intelligence efforts.

Keywords: This includes data warehousing business intelligence, cloud solutions and scalability.

Introduction

Data warehousing is a vital component of contemporary business intelligence due to its
function to gather data from different sources and store it in one place. Data warehouses
provide different types of data that can be analyzed and provide relevant information for
strategic management choices by means of consolidating all the available types of data
sources. Since data is becoming more voluminous and diversified, it has become important
for organizations to choose the right data warehousing solutions plan. Technologies such
Microsoft Azure, AWS Redshift, Google Big Query, Snowflake etc. has rewired the data
management systems with cost effective and scalable solutions. In this paper, the author

discusses various data warehousing platforms and their effects on business analysis.
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Types of Data Warehousing Solutions

Technology solutions in the data warehousing domain have advanced overtime in response to
an increasing need by organizations for efficient, faster, and scalable methods for managing
their data. Historically, DW solutions have been developed based on local servers, but
nowadays thanks to the advance in the development of cloud solutions, businesses have
started to adopt cloud and hybrid DW systems to have more adaptability, broadness, and
economy (Antunes et al., 2022). This report seeks to establish the knowledge of data
warehousing solutions and the differences between them and the traditional on-premises data
warehouse, where end users are responsible for hardware, storage and databases within their
own premises.

This approach provides flexibility and ownership of data security and customization but
entails huge investment in infrastructure and human resource to pull through the system. In
addition, on-premises solutions lack flexibility, especially when it comes to storing and
processing increasing volume of the unstructured information.

This has in turn led to emergence of cloud-based data warehousing solutions, proffering more
scalability, flexibility and cost effectiveness solutions to business. The cloud data warehouses
that organizations use today embrace Redshift from Amazon, BigQuery from Google, and
Azure Synapse of Microsoft They are on-web storage services, and the follow elastic storage,
where users are only billed based on the adopted resources or amount of storage applied.
Cloud may make business data accessible from anywhere in the world, also facilitate
interaction between organizational units, and the need for additional investments for
extending data volume is not crucial any more (Prakash, 2020). Solutions delivered from the
cloud also have automatic data backup features, high availability and disaster recovery

features, which make them very secure.
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Figure 1 What is the Role of Data Warehouse in Business Intelligence? (Airbyte, 2020)
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Hybrid data warehousing is another solution that has just emerged with the idea of allowing
businesses utilize both, on-premise and cloud technologies. Hybrid data warehouses enable
an organization to deploy such information on-premise but on the cloud at the same time or
for analytics or for large volumes of data. This approach allows selecting the optimum
environment for each type of the data to provide the needed level of security and data
handling capabilities at the same time.

Hybrid solution also provide organizations an opportunity to embrace cloud services on
progressive scale without having to make massive overhaul of their infrastructure. In
addition, the hybrid approach allows businesses to leverage cloud characteristics such as real-
time data processing, big data integration, Al and control traditional systems and data. All
these classifications of data warehousing solutions, namely traditional data warehousing
solutions, cloud data warehousing solutions and hybrid data warehousing solutions come with
their own strengths and weaknesses.

It all comes down to the organization size, cost, need for data, and depending on how much
control is needed over the data media or storage (Vaish et al., 2020). Day by day, emergence
of superior algorithms in analytical data, and the development in the machine learning
provides a new foundation for the future of data warehouses, as the companies started
demanding conventional technologies for integration with sophisticated tools for the

processing of data.

Data Warehouse Architecture

Hence, data warehouse architecture can be defined as the framework under which data
warehouse activities are carried out, especially in integrating, storing and making data
available for purposes of reporting and analysis. It means the architecture model that defines
the organization, storage, and management of data within the concept of the data warehouse
system. Fundamentally, the structure of the architecture is designed to facilitate decision
making since all the data is clean, consolidated and standardized in terms of being easy to
query. There are usually several components in the architecture and each of them is of
essence in managing, processing and disseminating the data.

The data source layer is one of the distinctive elements of data warehouse architecture that
defines various operational systems or external databases as data inputs for the data
warehouse. Such sources might be CRM or ERP systems, or external third-party feeds being

made available to the process. As data extracts from these systems, data is usually in various
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formats which cannot be analysed raw. To this, data is then extracted from these sources,
cleaned and transformed or otherwise known as ETL process before loading in to the data
warehouse. ETL is a key component of data warehousing frameworks since it provides
specifications regarding consistency, accuracy and integrity of data that are to be put into the
data warehouse. In the extraction phase data is collected from the source locations, transform
phase cleans up the data and structures it in the required format of the business data
warehouse and the load phase inserts structured transformed data into the business data
warehouse.

After data loading, data is in the data warehouse storage layer, this is the layer where data is
processed in a format for easy retrieval (Paramita et al., 2023). This layer usually
encompasses a middle layer that comprises an integrated, cleansed data warehouse where this
data is usually stored in a Relational Database Management System (RDBMS) or
Multidimensional Database (MDDB) depending on the organization’s needs. Data in the
storage layer may be further classified and various modeling techniques may be used such as
star schema or snowflake schema that may be used in analyzing data. Star schema comprises
on a fact table holding the numerical data, a plethora of dimension tables that contain
descriptive characteristics allied with the facts held in the fact table. The snowflake schema is

actually an extension of a star schema where the dimension is further tapered in order to
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Figure 2 Understanding Business Intelligence with Data Warehousing (Loginworks, 2020)
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The architecture of the data prepare also consists of data presentation layer which provides
means to make the details retrievable and beyond. This layer contains widgets and other
business intelligence (BI) tools that enable the users to navigate through the data. Bl tools
usually offer its users a graphical view where a user can build queries, reports and
visualizations to analyse the data. Presentation layer makes sure that data is delivered to
various end-users and decision makers consisting of data analysts, business users, and others
more in easy manner and which can be implemented.

There may also be several other layers in data warehouse architecture, such as data marts,
which contains a part of the data warehouse for the exclusive use of a particular segment or a
division of the business organization (Ramadhan et al., 2022). Data marts are also considered
to be faster and specific and therefore can enhance performance and use under specific
categories within the organization. In addition, current trends in the rapidly evolving data
warehouse architectures represent the deployment of cloud solutions and the practice of
combining on-premise with cloud solutions in organizations. PaaS principles, like Amazon
Redshift and Google BigQuery are additional structures that have flexible storage and
computational capabilities compared to the need for dedicated on-premises systems at high
cost.

In essence, the architecture of a data warehouse is aimed at making sure that data is as secure
as possible, and can be stored in as much of a scale as possible for whoever wants to analyse
it. When designed appropriately, some form of architecture allows the business to make
better use of the data that they gather about the business to inform their operations and
improve its performance. Further advancement in data warehouses will be more of a
representative of new techniques like Al and real time processing since new types of data are
being produced at a faster rate than before.

Integration of Data Warehousing with Business Intelligence

Many organisations use data warehousing and business intelligence in parallel to transform
raw data into usable information that can influence decision-making. Data warehousing plays
the role of the foundation inasmuch as it integrates data from numerous sources and makes it
clean and set up. BI tools then use data warehousing to run complex analytics, report and
visualize otherwise dispersed data. The integration process is normally ETL (Extract,
Transform, Load), where data is collected from the operational systems, and converted into a
useful format to be stored in the data warehouse (Marhadi, 2023). Once the data is in

© 2023, 1JCSMC All Rights Reserved 53



Sai Krishna Shiramshetty, International Journal of Computer Science and Mobile Computing, Vol.12 Issue.3, March- 2023, pg. 49-62

organized into a form suitable for analysis, then dashboards, reporting systems, and data
visualization platforms can be employed to analyse the data and support decision making.

Integration leads to organizations have accurate, timely, relevant information to be used in
making business decisions. | am referring to real-time reporting, predictive analysis, and
more comprehensive analysis, all of which are entirely crucial to decision-making. Further,
with data warehousing and BI tools, it is possible for a single organization to provide
disparate users total data access to support their specific missions and objectives. As such,
data warehousing equips Bl systems to provide useful insights from their decisions, which

allows the concerned organization to have strategic planning over competitors in the market.

Key Benefits of Data Warehousing for Business Intelligence

Bl is among the most essential business applications, made possible by data warehousing,
which provides multiple advantages for business analytics. Thus, the main advantage will be
the enhancement of the decision-making process. A data warehouse thus integrates data from
a variety of sources into a single point of use by the decision makers thus providing them
with coherent information. It also gives the businesses the capability of giving exhaustive
outputs, analysis, trend identification and forecast. This way, various problems associated
with data inconsistencies that stem from data stored in multiple programs would be
eliminated.

Another factor is the views, reporting and analysis that is improved by the present system.
Historically, data warehouses are designed for large data sets to respond to queries for
information processing and report generation. Bl tools when linked with data warehouses
enable users to develop communicative devices, making the analysis and interpretation of
data easier and enabling users to derive business intelligence (Machireddy et al., 2022). This
efficiency drastically minimizes the amount of time data is collected and reported manually
allowing organizations to tackle other strategic issues.

Data warehousing also results to better data quality and data consistency. ETL is the process
by which data extracted is cleaned, transformed, and normalized in order to fit the appropriate
format when loading it into the data warehouse. This will mean that the business users are
dealing with clean raw data hence minimize on the possible errors and inconsistencies in the
Bl reports.

Also, it carries the prospect of scalability as one of its key strengths. With regards to the

scalability of data warehouses, organizations can generate more data, for the data warehouses
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to store. This scalability is especially important as more and more businesses churn out
terabytes of data from a multitude of data sources which includes 10T devices, social media,
and customer interactions. They are key to understanding how such large-scale systems may
be managed successfully over multiple years with little impact on their performance.

Popular Data Warehousing Solutions in the Market

The marketplace is filled with many solutions that are situated on data warehousing
conception, and each particular solution possesses certain peculiarities and aims at diverse
business needs. Of the best solutions, Amazon Redshift is followed by Google BigQuery,

Microsoft Azure Synapse, and Snowflake.
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Figure 3 Data Warehousing and Business Intelligence (Integrant, 2022)

Amazon Redshift is among the most popular cloud data warehousing today. They found that
it is highly scalable, performs well and is highly compatible with other Amazon Web Service
products. Redshift deploys a column-based architecture which makes executing of intricate
and analytical operations to improve. That makes it portable and adaptable for organizations
of all sorts depending on the number of users it will have at one given time. Also, Redshift
provides strong security measures and easy connection with important Bl solutions such as
Tableau or Power BI.

Another cloud-based data warehousing tool available on the market that is also incredibly
popular is Google BigQuery, which sees its popularity in the serverless approach (Milanés-
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Batista et al., 2020). It means that BigQuery provides solutions for businesses that need to
store an enormous amount of data but do not want to spend a lot of money on maintenance of
their IT infrastructure at the same time. This is oriented around Google’s experience in data
analytics and machine learning, which will include such advantages as real-time analytical
option and auto-scaling.

Microsoft Azure Synapse formerly known as SQL Data Warehouse is a cloud based
integrated service that offers data warehousing, big data analytics and data integration. It
works well as an extension of Microsoft Suite such as Power Bl, Azure Machine Learning,
and Azure Data Lake for businesses that are already into Microsoft products. From here, its
architecture that supports integration both within an on-premises environment as well as
cloud environment.

Snowflake has therefore quickly found market acceptance because of its structure that
isolates computation processing, storage as well as cloud services. This actually makes it
possible for the users to grow every element in the architecture separately, with respect to
cost and efficiency. Some of the data types include structured and semi-structured data and it
has been defined to be easy to use and virtually, very flexible (Chatzistefanou, 2023). All of
these data warehousing solutions have great capabilities to support business intelligence, as
well as they have the comparative capabilities in scalability, integration, and cost that give

option to the businesses to select the most appropriate solution for them.

Conclusion

Business Intelligence systems do play an important role in business organizations since data
warehouse is crucial in providing Business Intelligence. It is worth to mention that as
organization starts implementing big data approaches where decision making is supported by
data storage and analysis capabilities, it becomes critical to effectively store and analyse large
volumes of data. Used cloud services such as Amazon Redshift, Google Big Query,
Microsoft Azure Synapse, Snowflake are suggested with features that may satisfy various
business needs which include scalability and compatibility with Bl tools. Choosing the right
Daw are can help organizations increase the credibility of the reported data, as well as the
quality of the planned analysis, all while remaining competitive in today’s data-oriented

world. Data warehousing as a result, must be a part of any sound Bl plan of action.
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