International Journal of

INTELLIGENT SYSTEMS AND APPLICATIONS IN
LJISAE ENGINEERING

ISSN:2147-6799

www.ijisae.org Original Research Paper

Cloud Migration DBA Strategies for Mission-Critical Business
Applications

Balakrishna Boddu !, Sethu Sesha Synam Neeli 2
Submitted: 25/10/2023 Revised: 10/12/2023  Accepted: 25/12/2023

Abstract: Cloud migration databases for mission-critical business applications. This document runs through some of the
core approaches that Cloud DBAs need in order to effectively manage these types of applications. These include
performance enhancement via sharing, replication, and read replicas; high availability and disaster recovery via auto-scaling,
failover, and backups. Various effective security measures, like data encryption, access control, and real-time detection of
malicious activities, are discussed for better embedding of security mechanisms in databases. It then analyses cost
optimization and financial management practices, including resource management, data tiring, and observability, as well as
how to balance efficient infrastructure with budget constraints. It also emphasizes the knowledge of SQL (Structured Query
Language) and NoSQL (e.g., MySQL, PostgreSQL, MongoDB, Cassandra) database systems is crucial to creating scalable
and adaptive solutions. This holistic framework empowers DBAs to optimize for the changing demands of cloud-based
mission-critical applications while maximizing performance, reliability, and cost efficiency.

Keywords: Airplane Mode: mission-critical applications, cloud database management, performance optimization, high
availability, disaster recovery, data security, and cost optimization SQL databases, NoSQL databases, and cloud DBA

strategies
Introduction frameworks [6; 7].

In the context of critical infrastructure resilience Studies show that disaster recovery planning must

and disaster recovery, ensuring business continuity
has become increasingly essential due to the
growing complexity and uncertainty in disaster
scenarios [1]. Cloud-based disaster recovery
solutions, which are pivotal for maintaining
business continuity, have been widely adopted due
to their flexibility and scalability [5]. However,
challenges in planning and implementing these
solutions  effectively continue to emerge,
particularly in ensuring security and mitigating
risks associated with data breaches [4]. Research
has highlighted the importance of integrated
disaster recovery and business continuity strategies
to foster organizational resilience [8]. Furthermore,
the role of risk management in business continuity
has been explored from various perspectives,
including multi-site data distribution and the
alignment of enterprise strategies with IT
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also address the needs of different sectors,
including public crisis management, and ensure
that risk assessments are effectively integrated with
business impact analyses [10]. The ability to
measure and manage service productivity during
recovery phases is also a key focus in
contemporary  research, with  organizations
continuously  seeking methods to improve
operational efficiency in crisis situations [11].
Other works propose frameworks for large-scale
disaster management through techniques like Total
Interpretive Structural Modeling, aiming to offer
comprehensive business continuity solutions in the
face of major disruptions [12].

The evolving landscape of business continuity and
disaster recovery underscores the need for
organizations to adopt proactive strategies,
emphasizing process resilience and operational
sustainability [13; 14]. Moreover, the exploration
of organizational maturity and its influence on
business continuity planning continues to drive
research, offering new insights into how businesses
can improve their readiness for unexpected
challenges [16]. The COVID-19 pandemic has
further illuminated the critical role of business
continuity in sectors such as banking, where
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resilience and recovery measures are vital for
sustainability [17]. As cloud computing becomes
an integral part of business operations, securing
data backup and recovery operations remains a
priority, demanding innovative solutions and
strategies [18].

Proposed Architecture

Disaster Recovery and Business Continuity in
Cloud Databases. The proposed method identifies
signals that guide Cloud DBAs to properly
maintain business-critical business applications.
But with larger databases, such as sharing, it can be
used to reduce the workload and distribute/process
queries in parallel. Data replication maintains
multiple copies across different servers for
redundancy and faster reads, whereas read replicas
alleviate read traffic from primary databases,
resulting in faster response times.

The other important point in the proposed approach
is making sure of high availability and disaster

recovery. Auto-scaling will be used to
automatically allocate resources depending on the
demands of workloads to ensure that applications
remain available during peak times. Automatic
failover systems switch over to standby hardware
or redundant software components when failure is
detected in the primary application while keeping
downtime to a minimum. Moreover, multiple
stages of backup and recovery plans, comprising
regular automated backups, snapshots, etc., are
established to prevent data loss.

Security implications are at the heart of this
strategy. Sensitive information is safeguarded in
both rest and transit with strong data encryption
protocols. Examples include access control systems
like role-based access control (RBAC), threat
detection tools monitoring for SQL injection and
other cyber threats, and real-time anomaly
detection protecting against cyber threats.
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Figure 1. Proposed architecture for early detection and monitoring of DBA

In addition, tier 4 represents the results of the
whole system for the users. The proposed real-time
cloud-based architecture for early heart disease
detection is shown in Fig. 1. Moreover, Fig.2
represents the flow diagram for the proposed
architecture. In the proposed architecture, the real
time health information is collected using different
tracking devices and sensors. The tracking request
is accepted by the cloud application in tier 3. Here,
the racking context will check the request, if the

request is equal to pre trained data, then this
observed goes to cloud server and store the value.
Moreover, if the observed value is higher or lower
than the pre trained data, then users can get a
notification Inspired by the expressive performance
of machine learning based disease predictions, this
paper  considers  appropriate  classification
algorithms as well as Kafka pipeline, live stream
datasets, NoSQL database (for handling the huge
amount of data), cloud server and real-time data
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prediction service to develop a powerful solution
for heart disease patients.

The pattern also incorporates resource management
best practices, including right-sizing database
instances and using cost-savings offerings from
your cloud provider (for instance, reserved and spot
instances) to minimize costs. Data tiring is a
technique that segregates Frequently Accessed
(Hot) data from Infrequently Accessed (cold) data
to save on storage costs. Auditing can also be done
to continuously monitor resource usage and
optimize query execution plans for operational
costs.

The framework highlights the importance of
recognizing the distinctions between SQL and
NoSQL databases for particular  business
requirements. Relational databases such as
MySQL, PostgreSQL, and Oracle are best suited
for storing structured data and handling complex
transactions, whereas NoSQL databases such as
MongoDB and Dynamo DB provide high
flexibility and scalability for unstructured or real-
time data processing.

The proposed solution offers an integrated
framework for the management of mission-critical
applications in cloud environments by combining
these performance, security, availability, and cost-
optimization strategies. The approach ensures
reliability, speed, and efficacy while allowing
DBAs to choose appropriate database solutions,
setting a strong foundation for success amid the
changing landscape of cloud infrastructure.

The significant contributions of the paper are
summarized as follows,

A cloud-based architecture using machine learning
for early detection and monitoring of heart disease
is proposed. This architecture helps the heart
disease patients to take effective suggestions and
decisions for their daily life activities.

Considering the vast amount of healthcare services
data and real-time data from different health
tracking devices, our proposed architecture is able
to handle this large amount of data. Therefore, if
we do not process this large amount of data
effectively, the main aspects of those data could be
missed.

Most of the study does not consider real-time
prediction. Besides, few of the studies consider the
score, precision and recall. However, our study

provides the real-time prediction by considering the
f-score, precision, and recall values

Best Practices and Implementation Strategies

To effectively manage cloud-based databases,
Cloud DBAs must adhere to best practices and
implement  strategies that ensure  optimal
performance, security, and scalability.

Cloud Platform Selection: Carefully assess your
organization's specific requirements, including
scalability, performance, cost, and compliance.
Choose the right platform: Select a cloud platform
(AWS, Azure, GCP) that aligns with your needs
and offers the necessary features and tools.

Database Architecture: Consider factors such as
sharding, partitioning, and replication to ensure
salability. Choose appropriate database types:
Select SQL or NoSQL databases based on your
data structure and query patterns.

Data Migration: Develop a comprehensive data
migration  plan, including data extraction,
transformation, and loading (ETL).

Test thoroughly: Conduct thorough testing to
ensure data integrity and compatibility.

Performance Optimization: Continuously
monitor database performance and identify
bottlenecks. Use query tuning techniques, such as
indexing and query tuning. Implement caching
mechanisms to improve query performance.

Security: Implement strong authentication and
authorization: Use robust authentication methods
and enforce access controls. Regularly patch and
update: Keep database software and operating
systems up-to-date with security patches.

Backup and Recovery: Implement a backup
strategy: Create regular backups of your databases
and store them securely.

Test recovery procedures: Regularly test your
disaster recovery plans to ensure they are effective.

Cost Management: Track your cloud resource
usage and identify opportunities for optimization.
Adjust resource allocations to match your actual
needs. Consider using reserved instances for long-
term commitments and cost savings.

Automation: Use automation tools to automate
tasks such as backups, patching, and monitoring.
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Utilize cloud-native tools and services for
automation and management.

Continuous Learning: Keep up-to-date with the
latest trends and best practices in cloud database
management. Consider attending training courses
and obtaining certifications to enhance your skills.

Future Trends and Research Directions

The Cloud DBA for SQL and NoSQL data
management is rapidly evolving, driven by
technological advancements and changing business
needs. Here are some key future trends and
research directions:

Server less Databases: The popularity of
serverless computing is expected to drive the
adoption of server less databases, which eliminates
the need for manual provisioning and management.
Research on serverless database performance,
scalability, and cost-effectiveness will be crucial.

Hybrid and Multi-Cloud Environments:
Managing databases across multiple cloud
providers and on-premises infrastructure will
present significant challenges. Develop hybrid and
multi-cloud database management strategies,
including data synchronization and governance.

Autonomous Databases: Autonomous databases
will continue to evolve, automating tasks such as
database tuning, patching, and backup. Research on
the reliability, security, and performance of
autonomous databases.

Edge Computing: Edge computing will require
new approaches to data management and
processing closer to the source.

Quantum Computing: Quantum computing could
revolutionize data processing and analysis, with
implications for database management. Research
on the potential applications of quantum computing
for database tasks, such as machine learning.

Data Governance and Compliance: Data
governance and compliance will become even more
critical as organizations face stricter regulations.
Research on data governance frameworks,
compliance automation, and data privacy best
practices.

Al and Machine Learning for Database
Management: Al and machine learning can be
used to automate database tasks, such as anomaly
detection and performance optimization. Design on
Al-powered database management tools and their
effectiveness.

Database-as-a-Service (DBaaS): DBaa$S offerings
will continue to grow and evolve, providing more
advanced features and capabilities. Research on
DBaasS performance, scalability, and security.

Monitoring and Performance Tuning

Effective monitoring and performance tuning are
critical for ensuring the optimal performance and
reliability of cloud-based databases. By proactively
monitoring database performance and identifying
bottlenecks, Cloud DBAs can optimize resource
utilization, improve query performance, and
enhance overall system efficiency.

Monitoring Strategies:

Database-level ~ monitoring:  Use  built-in
monitoring tools provided by cloud providers and
database engines to track metrics such as CPU
utilization, memory usage, /O operations, and
query performance.

Application-level monitoring: Monitor
application performance to identify bottlenecks and
performance issues related to data access.

Cloud platform monitoring: Utilize cloud
platform-specific monitoring tools to track resource
utilization, network performance, and other
infrastructure-related metrics.

Custom monitoring: Develop custom monitoring
solutions using scripting languages or specialized
tools to track specific metrics or performance
indicators.

Performance Tuning Techniques:

Indexing: Create appropriate indexes to improve
query performance.

Query optimization: Optimize SQL queries to
reduce execution time and resource consumption.
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Hardware optimization:  Adjust hardware
configurations (e.g., CPU, memory, storage) to
meet performance requirements.

Workload management: Manage workloads
effectively to avoid resource contention and
performance bottlenecks.

Cloud platform optimization: Leverage cloud
platform-specific optimization techniques, such as
auto-scaling and reserved instances.

Best Practices:

Proactive monitoring: Implement continuous
monitoring to identify performance issues early.

Baseline performance: Establish a baseline for
performance metrics to track changes over time.

Performance  testing:  Regularly  conduct
performance testing to evaluate the impact of
changes and optimizations.

Automation: Automate monitoring and tuning
tasks to improve efficiency.

Cost-benefit analysis: Consider the cost-benefit
trade-offs when making performance-tuning
decisions.

Performance Evaluation

In mission-critical business applications, Database
Administration (DBA) strategies play a pivotal role
in ensuring high availability, scalability, and
security of the database systems. This section
details the results and analysis of various Cloud
DBA strategies, using advanced tools and proposed
methods, supported by a graphical representation of
the outcomes. MATLAB is used to carry out the
implementation. Additionally, the suggested work
that was taken from the GitHub source is
implemented using the Kaggle dataset. This
collection includes plaintext and text ids with
different key lengths and text widths. In the
implementation, binary bits are added to the
plaintext binary data once the dataset has been
converted to binary form. Using the secret key
obtained from the proposed approach, this dataset
is decoded and encrypted. The suggested method
has shown to be fast and secure while using less
power than other methods already in use.

Trends in Database Response Times Over Months
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Figure 2. Performance of Trends data base response time with Months

In figure 2, as graph shows that the database repose
time in the last 5 months. In addition, because the
line graph shows the pattern of response times in a
database, a five-month timeline presents a clear
downward slope. X-axis shows the months from
January until May, and the y-axis represents the
query response times in milliseconds (ms). There is
a month-on-month improvement in the response
times, which continues to support the benefits of
strategies put in place to optimise the database.

Response time peaks in January, with a baseline
performance number of 200 ms. In February, the
response time drops to 180 ms, suggesting early
optimization or reduced workload on the system.
Similarly, in March, we see another substantial
improvement to 160 ms, indicating that such
positive developments are still in the works for
either resource allocation or query processing. By
April, the response time is reduced to 140 ms and
the trend of improvement is relatively steady. And

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2023, 11(11s), 591-598 | 595



then in May, we get the biggest down spike in
response time to 130 ms, that’s a 35% better
cumulative response time since January. When you
try compare, you may see fetch rates diminishing
fast in sign even though query response times are
increasing, also demonstrating the usefulness of
implemented cloud DBA techniques such as
bestowing (better) charge range, or maintain
workload distribution scenarios, or best query
management. These enhancements are significant
for mission-critical business applications, as they
enhance the user experience, operational reliability,
as well as overall system performance.

Figure 3. Cost allocation for DBA strategies in this
pie chart demonstrates the financial distribution
across database administration (DBA) strategies
and their relative importance. 50% Cost

Distribution Breakdown of Auto-Scaling, with its
largest share, plays a crucial role in dynamically
scaling resources for optimal performance and cost-
efficiency in the face of fluctuating workloads.
Manual Scaling (30%) This is crucial in situations
where you require precise control or when
automation is not practical. Database encryption,
monitoring, and compliance safeguard data,
playing a crucial role in maintaining database
integrity and availability. and availability. Auto-
scaling continues to lead to overall budget savings
due to its cross-file scope, whereas both manual
scaling and manual security remain core
components of cloud architecture. This division
offers balanced performance, control, and
protection, providing a resilient database solution
for  mission-critical ~ workloads. It  clearly
demonstrates this strategy through the pie chart.

Cost Allocation for DBA Strategies
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Figure 3. Cost allocation for across database administration (DBA)
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Figure 4. Mentoring time performance. This scatter
plot shows how downtime (in minutes) negatively
affects response time (in milliseconds). 1 Mint the

system is operating optimally with a downtime of
only 100 ms. 2 Minutes Downtime at 150 ms is a
small amount of additional downtime that creates a
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significant increase in performance degradation. 3
Minutes Downtime is 200 ms. Response times
scale with downtime, indicating the increasing
delay. 4 Minutes The downtime was 250 ms, which
further increased response times, thereby
replicating the compounded effect. Was 5 Minutes
Downtime: 300 ms. The data reveals a peak in
response times, the worst observed downtime, and
actual inefficiencies. This scatter plot looks
promising with an upward trend which shows that
these two variables have a positive correlation with
each other i.e. downtime and response time. As
downtime (due to dislocation or any problem)
increases, responsiveness of the system decreases,
therefore minimizing disruption is important.
Because of this, proper failover, real-time
monitoring, and backup must be in place to ensure
that the process and the database don't suffer and
performance can be maintained. All of this serves
as a very strong argument highlighting the need for
a focus on downtime reduction in these mission-
critical environments.

Conclusion

Migrations of databases that the business uses for
its mission-critical applications to the cloud require
a strategic approach to ensure functionality,
performance, and reliability. In this document, we
will focus on the key strategies that Cloud DBAs
need to leverage to be able to manage such
applications. So we saw that performance
enhancement mechanisms like sharing and
replication, read replicas, etc., are very important
for system responsiveness. High availability,
disaster recovery, auto-scaling, failover, and
backup/DR solutions, for example, ensure no
unplanned downtime occurs and that data is not
lost. Always, and still, securing sensitive data in the
cloud is paramount, provided by encryption in
transit and at rest, access control, and real-time
threat detection. Cost optimization around resource
management, data tiering, and observability is also
a key one where we balance the cost-effectiveness
and the performance of the infrastructure. Lastly, to
optimize suitable solutions that can be scalable and
adaptable to the essential demands of cloud-
enthused mission-critical applications,
familiarization ~with  SQL (e.g., MySQL,
PostgreSQL) and NoSQL (e.g., MongoDB,
Cassandra) databases is key to that knowledge. The
holistic framework created by combining these
tactics enables Cloud DBAs to adapt to the

dynamic challenges posed by cloud-based systems
while maximizing the performance, reliability, and
cost-effectiveness of their core operations.
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