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Abstract. This research aims to analyze the key benefits of implementing 

Change Data Capture (CDC) in enhancing real-time data availability, particularly 

in the context of digital transformation. CDC enables instant data updates, which 

play a crucial role in reducing data latency and improving organizational 

operational efficiency. One of the primary impacts of CDC is the reduction of 

reliance on traditional batch processing, which typically causes delays in data 

access and excessive resource usage. Additionally, CDC minimizes the load on 

source systems by only capturing and transferring changes, thus enhancing data 

processing efficiency. The implementation of CDC also supports consistent data 

synchronization across various systems and databases, which is vital for 

organizations with distributed operations. The findings of this research indicate 

that CDC not only improves real-time data availability but also accelerates 

decision-making and ensures better operational efficiency within organizations. 

Keywords: Change Data Capture, CDC, Digital Transformation, ETL, Data 

Streaming. 

1 Introduction 

In the era of digital transformation, data has become a critical asset for organizations 

across all sectors. The ability to access and process real-time data is increasingly 

important for operational efficiency, decision-making, and gaining a competitive edge. 

However, maintaining data consistency and availability across various systems in real 

time remains a significant challenge. This is where Change Data Capture (CDC) comes 

into play. CDC is a technology used to identify and capture changes made to a database, 

enabling businesses to synchronize data efficiently without the need for full database 

replication. It ensures that changes are tracked continuously, providing up-to-date 

information across multiple systems. 
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One of the key benefits of CDC is its ability to enhance data availability. Data
availability refers to the extent to which data is accessible and usable at the right time.
In a world where digital operations run 24/7, ensuring real-time access to updated
data is crucial. For instance, businesses that rely on customer data, inventory
management, or financial records need immediate access to any changes made within
their systems to make informed decisions. CDC enables organizations to maintain this
level of data integrity and accessibility without disrupting ongoing operations.

Additionally, CDC improves operational efficiency by reducing the need for
complex batch processing. Traditional data integration methods often involve running
batch jobs at set intervals, which can lead to delays in data updates. With CDC, these
delays are minimized, as it continuously monitors and updates changes. This not only
enhances performance but also optimizes resource utilization, as organizations can
focus on incremental updates rather than full data loads. Moreover, CDC supports the
implementation of real-time analytics, empowering businesses to respond proactively
to market trends and customer behavior.

As organizations continue to embrace cloud computing and big data technologies,
the demand for CDC solutions grows. Cloud environments, in particular, require
continuous data synchronization across distributed systems. CDC offers a scalable
solution for this, allowing data migration and replication to occur in real-time without
causing downtime. In a study conducted by Wang et al. (2021), organizations using
CDC to support cloud migration projects experienced a significant reduction in data
transfer times and improved overall system performance. This demonstrates the role
of CDC in not only maintaining data availability but also in enabling smoother
transitions to cloud-based infrastructures.

Change Data Capture is an essential technology for organizations looking to
improve data availability in the digital transformation era. Its ability to provide real-
time updates, enhance operational efficiency, and support cloud-based infrastructures
makes it a valuable tool for modern data management strategies. As data continues to
grow in volume and complexity, implementing CDC will be crucial for businesses
seeking to maintain a competitive edge [1]. Future research should explore the
integration of CDC with emerging technologies like artificial intelligence and
machine learning to further enhance its capabilities.

In the era of digital transformation, many organizations face significant challenges
in ensuring real-time data availability and consistency across various systems they
use. The reliance on traditional methods, such as batch processing, often leads to
delays in data updates, negatively impacting decision-making, operational efficiency,
and the organization's ability to adapt to rapid changes in the business environment.
Additionally, with the increasing adoption of cloud computing and big data, there is a
need for solutions that can efficiently manage large volumes of data and maintain
synchronization across systems without causing disruptions or downtime. While
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Change Data Capture (CDC) offers promising solutions to these challenges, many
organizations still do not fully understand its implementation benefits and how this
technology can be integrated with modern infrastructures to enhance data availability
optimally.

The objectives of this research are to analyze the key benefits of implementing
Change Data Capture (CDC) in enhancing real-time data availability in the context of
digital transformation and to identify the positive impacts of CDC on organizational
operational efficiency, particularly in reducing reliance on traditional batch
processing

2 Related Work

Log-based Change Data Capture (CDC) is an effective technique for monitoring and
recording data changes in real-time data warehousing. This method entails scanning
transaction log files to capture modifications without altering the structure of the
source system [2]. It can be utilized across various database systems, including both
traditional relational databases and NoSQL document stores [3]. Log-based CDC
provides several benefits, such as minimal disruption to source system performance,
enhanced data freshness, and facilitation of real-time decision-making analysis [2].
Recent studies have aimed at optimizing the Extract, Transform, and Load (ETL)
process through CDC, allowing for near-real-time data updates [4] and minimizing
unnecessary ETL executions [5]. Although challenges exist, such as ensuring the
reliability of log file readings, log-based CDC continues to be a viable solution for
efficient data integration and real-time data warehousing across diverse database
systems.

Has conducted research on methodologies for structuring change tables in real-time
Business Intelligence (BI) , which is essential for making data-driven decisions in
today’s environment. It emphasizes the smooth integration of Online Transaction
Processing (OLTP) and Online Analytical Processing (OLAP) systems, underlining
the significance of change tables in this integration. The study reviews various
approaches for developing and maintaining change tables, including triggers,
asynchronous triggers, and log data capture techniques, while assessing the benefits
and drawbacks of each within different database contexts[6].

Change Data Capture (CDC) is a key technique for enhancing the efficiency of
Extract, Transform, and Load (ETL) processes in data warehousing. Log-based CDC
methods track transaction logs to capture and publish data changes, facilitating near
real-time updates and optimizing ETL operations [5]. However, the performance of
CDC approaches can differ based on the structure and type of data source. A
workload-aware CDC framework that integrates trigger-based, timestamp-based, and
log-based methods has been proposed to enhance service quality in on-demand data
warehousing [7]. Experimental findings indicate that the best CDC approach varies
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according to different data sources and structures [8]. While log-based CDC offers
benefits such as real-time data access and efficient resource use, it is crucial to
evaluate the specific needs and characteristics of the data environment when choosing
the most suitable CDC strategy for supporting real-time data warehouse systems.

3 Benefits of Change Data Capture

Conventional Extract-Load-Transform (ETL) processes [9] are no longer adequate
and must be redesigned to handle streaming data, heterogeneity, usability,
extensibility (custom processing), and continuous validation. Striim is an innovative,
end-to-end distributed platform for streaming ETL and intelligence, designed to
facilitate the fast creation and deployment of streaming applications. Its real-time
ETL engine is built from the ground up to allow both business users and developers to
efficiently build and implement streaming applications [10].

Fig. 1. Architecture of Conventional Extract-Load-Transform (ETL).

The execution of the ETL process is scheduled at specific times and in an
environment separate from the production environment. As a result, data in the data
warehouse is not available in real-time. Additionally, the scheduling operates without
considering changes to the source data, meaning the ETL process is still executed
even when there are no changes in the source data [5].

Fig. 2. Architecture of Change Data Capture (CDC)

The key benefits of implementing Change Data Capture (CDC) in enhancing real-
time data availability are:
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1) Real-Time Data Updates: CDC allows data to be updated instantly when
changes occur, ensuring the data is always up-to-date without needing to wait for
batch processes.

2) Minimized Impact on Source Systems: CDC reduces the load on source systems
as it does not require reprocessing of the entire datasets. only the changes are
captured and transferred.

3) Faster Decision-Making: With real-time data availability, organizations can
make faster and more accurate decisions based on the most current information.

4) Improved Operational Efficiency: CDC eliminates the need to run time-
consuming traditional ETL processes, speeding up data integration and
enhancing efficiency.

5) Data Synchronization Across Systems: CDC ensures consistent data
synchronization across various systems and databases, which is critical for
distributed business operations.

The positive impacts of Change Data Capture (CDC) on an organization's operational
efficiency, particularly in reducing reliance on traditional batch processing, include:
1) Reduced Data Latency: With CDC, data changes are captured and applied in

real-time, eliminating the need to wait for batch processing cycles. This
accelerates access to the latest data and improves operational speed.

2) Resource Savings: Traditional batch processing often requires significant
resources in terms of time and computational power. CDC only captures
significant data changes, reducing the resources needed to process large amounts
of data.

3) More Efficient Data Processing: CDC allows for incremental data updates,
avoiding the need to reprocess or transmitted entire datasets. This improves the
efficiency of data flows within the system.

4) Increased System Uptime: With CDC, systems don’t need to be paused or
slowed down for batch processing, which is typically done at scheduled
intervals. Operations can continue more smoothly without interruptions from
large ETL processes.

5) Higher Responsiveness to Changes: CDC enables organizations to react quickly
to data changes, enhancing flexibility in adapting to shifts in business or
operational environments.
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