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ABSTRACT

Moving banking systems and data to the cloud requires high quality automated testing. Securely transforming data to enable
bank modernization requires accurate data. Regulated banks are migrating to the cloud at an accelerated pace. Optimal system
performance, transparency into system behavior, and organizational risk are all critical considerations. Manually verifying and
validating large datasets has always been a time-consuming and error prone activity, but automated data validation is a viable
alternative. Streamlined automated pipelines can process high volumes of complex data while reducing the likelihood of errors
and maintaining data consistency.

In this paper, we propose a theoretical approach to automate testing banking data in cloud migration process. We implement
an automated tool for testing banking data at three levels pre-migration, migration and post-migration. The model automates
the process of testing and validation of data using Al-powered test generation technique to ensure that all data transformations
are 100% complete and accurate. By incorporating automated testing in all phases of development lifecycle and cloud
migration, we ensure data accuracy, integrity and consistency and enforce financial business rules and regulations. This model
provides an integrated approach to migrate core banking systems to cloud environments in a secure manner.
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1. INTRODUCTION

Financial institutions have started to transfer their
traditional banking systems to cloud infrastructure
because it provides them with better scalability and
operational flexibility and reduced operational expenses.
The digital transformation process requires basic testing
methods because financial data needs absolute protection
through strict regulations which demand flawless system
migration to prevent operational failures and non-
compliance violations. Cloud migration projects in
banking need to maintain data integrity and consistency
and accuracy from start to finish of the process [1].
Organizations must show their operational resilience to
current regulations through service chain mapping and
cloud system stress testing [2]. The process of moving
core banking data requires multiple complicated data
transformation steps which include model updates and
schema transformations and system integration of
different systems which raises the chances of data damage
and logical system mistakes. The financial and legal
effects of small bugs which appear in interest calculations
and transaction rules become substantial. The situation
requires automated testing because it serves as essential
protection for these essential systems. The combination of
automated data-validation and test-orchestration tools
enables banks to run extensive check suites at high speed
with superior reliability than human QA personnel thus
enabling them to detect issues at the beginning.

Cloud banking environments require testing to verify both
functional and performance aspects as well as data quality
and business rule compliance. Automated checks verify
that all migrated transactions and records and calculations
follow the established rules and standards. The system
produces standardized audit trails and compliance reports
which organizations can use to meet their regulatory
requirements according to [3][4]. The banking industry
uses phased migration strategies with automation as their
main approach to achieve successful cloud migrations
because these methods help banks reduce system
interruptions and data processing mistakes [5]. The
research creates a theoretical automated testing
framework which enables secure cloud migration
operations for banking organizations. The model performs
data validation and accuracy checks and quality assurance
and business rule testing throughout all migration stages.
The organization maintains data protection from
destruction and damage through business rule
enforcement which ensures complete system structure
integrity during banking infrastructure updates.

2. LITERATURE REVIEW /
THEORETICAL BACKGROUND

Cloud Migration Challenges in Banking Financial
services organizations continue to adopt cloud technology
but their existing systems and followings of rules create
major obstacles for their transition process. Big migration
projects experience budget overruns and extended
downtime which affects 40% of all such initiatives
according to [5]. Multiple banks face migration problems

WwWWw.ijsea.com

which result in data accuracy and reliability issues for their
financial information [1]. The pre-migration assessment of
data quality information tends to be insufficient which
results in subsequent processing mistakes. Research
shows that migration strategies require a systematic
approach which involves thorough planning and data
evaluation and controlled relocation methods to reduce
operational disruptions [6]. For example, Atlassian guides
for banking highlight that each migration plan should
include data cleansing, mapping and thorough testing of
all datasets [6]. The system fails to detect basic schema
differences and transformation errors which results in
missing records and corrupted fields because it lacks
validation capabilities.

Importance of Data Validation and Quality Banking
operations need data quality and governance to function as
their fundamental operational base. A recent case study
notes that “data accuracy and integrity are paramount” in
banking, since errors threaten compliance and efficiency
[3]. The current practice of manual data validation through
spot-checks operates at a speed which is considered too
slow and produces errors at a rate that is unacceptable for
today's large data volumes [3][5]. Banks now implement
data automation because they use rules engines which
include Drools and Python scripts and other similar
systems. The system contains validation mechanisms
which verify structured data through customer ID and
account record format checks against their established
definitions [8][8]. Data governance policies which
guarantee accurate and complete data and maintain
consistent information need to be established as the base
requirement for migration [10][11]. Research shows that
governance rules need to be incorporated into validation
pipelines to run automated tests which will continuously
preserve data standards [12].

Automated Testing Frameworks and Al Automated
testing frameworks enhance financial environments
through their ability to perform complete testing
operations which generate reliable results. Test
automation enables banks to prevent human mistakes
while it speeds up data movement operations and
maintains data precision during their migration process
[13]. Automated data pipelines now serve as a "game-
changer" for migration processes according to
research[13]. The pipelines perform ETL operations
reliably because they have built-in checksum and record
count verification systems which check for complete data.
The current methods now use AI/ML technology to
operate: researchers developed a conceptual framework
which employs big language models (LLMSs) to create test
scenarios and serverless infrastructure to run them which
resulted in significant performance improvements [5][14].
Research findings demonstrate that Al-based testing
frameworks reduce testing duration by 78% while
processing more than 1000 test cases daily with precise
results [15]. The system proves its ability to manage
complex banking software systems and regulatory
requirements through its automated testing system which
operates with intelligence.

53


http://www.ijsea.com/
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=3,aren%E2%80%99t%20compatible%20with%20modern%20platforms
https://www.ibm.com/think/insights/priorities-for-financial-services-in-2024#:~:text=Operational%20Resilience%3A%20All%20financial%20services,area%20in%202024%20and%202025
https://www.researchgate.net/publication/381765463_Automation_of_Data_Validation_Processes_in_Banking_A_Case_Study_on_Validating_Albanian_Identity_Numbers#:~:text=In%20the%20banking%20industry%2C%20data,these%20tasks%20quickly%20and%20accurately
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=11,of%20all%20data%20and%20systems
https://iaeme.com/MasterAdmin/Journal_uploads/IJCET/VOLUME_15_ISSUE_6/IJCET_15_06_022.pdf#:~:text=business%20continuity%20maintenance,planned%20downtime%20and%20budget%20allocations
https://iaeme.com/MasterAdmin/Journal_uploads/IJCET/VOLUME_15_ISSUE_6/IJCET_15_06_022.pdf#:~:text=business%20continuity%20maintenance,planned%20downtime%20and%20budget%20allocations
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=3,aren%E2%80%99t%20compatible%20with%20modern%20platforms
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=4,data%20accuracy%20and%20system%20performance
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=4,data%20accuracy%20and%20system%20performance
https://www.researchgate.net/publication/381765463_Automation_of_Data_Validation_Processes_in_Banking_A_Case_Study_on_Validating_Albanian_Identity_Numbers#:~:text=In%20the%20banking%20industry%2C%20data,these%20tasks%20quickly%20and%20accurately
https://www.researchgate.net/publication/381765463_Automation_of_Data_Validation_Processes_in_Banking_A_Case_Study_on_Validating_Albanian_Identity_Numbers#:~:text=In%20the%20banking%20industry%2C%20data,these%20tasks%20quickly%20and%20accurately
https://www.ijfmr.com/papers/2024/6/30383.pdf#:~:text=%E2%97%8F%20Manual%20Test%20Generation%3A%20Traditional,2
https://www.researchgate.net/publication/381765463_Automation_of_Data_Validation_Processes_in_Banking_A_Case_Study_on_Validating_Albanian_Identity_Numbers#:~:text=optimize%20time,validation%2C%20and%20retrieval%20by%20creating
https://www.researchgate.net/publication/381765463_Automation_of_Data_Validation_Processes_in_Banking_A_Case_Study_on_Validating_Albanian_Identity_Numbers#:~:text=By%20im%20plementing%20th%20ese,y%20validate%20Albani%20an%20Identity
https://www.researchgate.net/publication/381765463_Automation_of_Data_Validation_Processes_in_Banking_A_Case_Study_on_Validating_Albanian_Identity_Numbers#:~:text=pinpoint%20the%20need%20for%20proper,drive%20the%20quality%2C%20validit%20y
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=,end%20ecosystem%20enablement
https://atlan.com/know/data-governance/data-migration-in-banking/#:~:text=According%20to%20Gartner%2C%20enterprises%20should,disruptions%20and%20establishing%20robust%20processes
https://www.ijisrt.com/assets/upload/files/IJISRT24NOV2019.pdf#:~:text=%EF%82%B7%20Eliminate%20Manual%20Errors%3A%20By,and%20accurate%20throughout%20the%20migration
https://www.ijisrt.com/assets/upload/files/IJISRT24NOV2019.pdf#:~:text=%EF%82%B7%20Eliminate%20Manual%20Errors%3A%20By,and%20accurate%20throughout%20the%20migration
https://www.ijfmr.com/papers/2024/6/30383.pdf#:~:text=%E2%97%8F%20Manual%20Test%20Generation%3A%20Traditional,2
https://www.ijfmr.com/papers/2024/6/30383.pdf#:~:text=These%20challenges%20highlight%20the%20critical,while%20maintaining%20strict%20quality%20standards
https://www.ijfmr.com/papers/2024/6/30383.pdf#:~:text=2,4

International Journal of Science and Engineering Applications
Volume 14-Issue 02, 52 — 57, 2025, ISSN:- 2319 - 7560
DOI: 10.7753/IJSEA1402.1008

Testing Phases and Techniques The standard procedure
for migration testing requires researchers to conduct their
tests through distinct stages. The pre-migration validation
process requires organizations to evaluate their source
data through quality assessments and schema
compatibility checks and data type mapping and constraint
validation[16]. The analysis requires two steps for data
movement which include source schema compatibility
verification and key relationship validation before starting
the process[16]. The system performs during-migration
testing to track the data transfer process while it collects
samples for real-time error detection and records all
integration system failure events. Users must perform
validation procedures after migration by verifying record
numbers and transaction stability and conducting full
system functionality tests. The industry checklist
describes this process which begins with source field
mapping to target schema followed by migration
execution and ends with target system data verification
against its source to confirm correct data transfer and
highest possible data quality[17][6]. The method consists
of multiple stages which maintain data precision
throughout the entire process.

Business Rules Testing in Banking The banking
migration process requires two types of verification which
include raw data checks and business logic validation.
Business rules (loan interest formulas, payment schedules,
compliance triggers, etc.) are often encoded in code or rule
engines. The testing process needs to verify that all
migration rules have been properly executed after the
migration process. The banking automation study
demonstrates how Drools rule engine validation of
identity numbers produced accurate results which could be
tracked for auditing purposes[8]. The process of rule-
based validation serves as a fundamental method to verify
that data follows the rules which apply to specific
domains[18]. The model will perform automated
business-rule verification through which financial data
will pass through rule engines and test harnesses which
enforce product rules to detect any discrepancies. The
system maintains exact financial operations through its
migration process which enables loan records to perform
interest and amortization calculations identically to their
previous system and maintain complete regulatory
compliance with payment order and trading limits rules.

The research findings demonstrate that banking cloud
migration success requires complete testing which must
verify data integrity at the lowest level and business logic
at the highest level[1][5]. However, much of the literature
remains advisory or empirical. The proposed automated
testing system unites essential practices which perform
systematic validation of data and quality assurance and
business rule consistency testing during cloud migration
operations.
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3. PROPOSED
TESTING MODEL

AUTOMATED

Figure 1. Example ETL migration pipeline. Our model
inserts automated validation and testing at each stage. Our
model integrates testing pre-migration, during-migration,
and post-migration, as follows:

e Pre-Migration Validation: Before any data
moves, the model runs automated analyses on
the source dataset. The process includes three
steps which are data profiling for missing or
outlier value detection and schema validation to
verify target table fields and data mapping
verification. For example, scripts verify that
every source column maps to a valid target type
(as suggested in [16]). The model also checks
key constraints (uniqueness, foreign-key
relationships) so that no violations will occur.
The system identifies all irregular data points
which include both incorrect data formats and
missing values where they should exist for data
cleaning purposes. The system performs
automatic calculations of source data quality
metrics which include completeness and
consistency and validity to check against
established threshold values. The business-rule
encodings at this point allow banks to perform
entry validation through their ability to
configure customer ID formats and transaction
code patterns which identify both formatting
and logical mistakes. The "data governance"
layer provides assurance that the migrated data
will stay dependable according to references
[11][16].

e During-Migration Monitoring: The model
runs continuous record validation throughout
the ETL (extract-transform-load) process
execution. The system performs automated
consistency checks through checksums and hash
totals which verify each table and file migration
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against their original source data [16][6]. The
system contains two essential components
which are transaction logs and error-traps that
activate instant alert systems when any load
process fails. The model performs streaming or
incremental migrations through its ability to
validate incoming data using lightweight rules
which check account balances against their
expected ranges. The system verifies SLA
activation through performance tests which run
parallel operations that simulate user queries to
verify their status. All operations are logged to
provide an audit trail. Organizations need to
perform performance testing for data validation
because this method enables them to verify both
data precision and system operational readiness
according to industry standards [6].

Post-Migration Reconciliation: The model
runs a complete reconciliation process after the
system migration takes place. The system runs
automatic comparisons between source and
target table row counts and sum values for all
database tables. The system runs particular field
tests which verify crucial business data (it runs
tests on loan account interest calculations and
checks transaction history for accuracy). The
system needs to perform extra calculations
when it finds any differences which results in
system breakdown. The system performs end-
to-end functional tests which replicate actual
banking business operations through transaction
simulations that include deposits and
withdrawals and payments to check how
business rules affect fees and limits and interest
rates. The test results from these assessments
need to match the recorded data from previous
tests to verify that the system migration resulted
in identical system behavior. According to our
references, achieving such exhaustive coverage
is essential because “manual testing often
results in insufficient coverage” [19]. The
automated model demonstrates the ability to
process thousands of test cases according to [14]
while it performs fast validation of sophisticated
business rules.

Business Rules Test Engine: A central
component is an embedded rules verification
engine. The model allows banks to input their
domain rules (credit scoring formulas,
compliance checks, interest schedules, etc.) The
system should convert its decision-making
process into a rule-based framework which uses
Drools or a custom logic service. The engine
runs automatic rule validation throughout both
pre- and post-migration stages. The system
requires all open transactions to have their
account balances that should add up properly
and loan interest calculations need to follow the
same methods as the previous system. Our
model also supports “executable specifications”
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of regulations (AML, KYC limits, etc.) so that
regulatory compliance testing can be automated.
The method ensures migration solutions will not
fail because it performs complete checks of all
essential business rules [8].

e Security and Privacy Checks: The system
operates with two core functions which involve
both data accuracy preservation and security
validation process execution. The model checks
both encryption/decryption consistency and
proper key application for all fields which
require encryption. The testing process for
access controls and logging needs different user
environments to confirm that all sensitive
information stays protected. Audit trails for all
data changes are automatically generated to
meet compliance needs. These measures align
with the industry view that secure, auditable
processes are required for any banking data
operation [20][21].

e  Automation Infrastructure: The main control
system of the entire framework operates through
a Continuous Integration/Continuous
Deployment (CI/CD) pipeline which serves as
its main control system. Automated test suites
are triggered at each code or configuration
change in the migration plan. Users can generate
new test scenarios which meet present
requirements through the combination of large
language models (LLMs) or script generators.
The project team uses dashboard reports to view
their critical performance indicators which
include error rates and performance statistics
and coverage metrics. The model features a
modular structure which allows users to add
new tests for business rule evaluation without
stopping their migration operations. Research
studies have proven these models deliver major
performance gains because they shorten
processing time by 78% while achieving
proposal validation accuracy above 99.9%
according to an Al-based proposal evaluation
study [15].

The proposed model includes complete testing
procedures which need to run throughout all phases
of cloud migration. The system uses automated data
validation to maintain both data accuracy and system
integrity which helps prevent the types of risks
described in Atlassian guides [1][6]. The system
operates as a data quality enforcement tool which
implements business rules through rule engines and
Al-based automated testing systems [3][5]. The
model achieves its goal by establishing testing tools
for success at the beginning and throughout the
process which maintains banking data migration
integrity through complete and rule-compliant data
consistency.
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4. CONCLUSION

Cloud infrastructure migration of banking systems
brings substantial benefits yet it increases the severity
of data processing errors. The research establishes a
theoretical automated testing framework which
targets secure cloud migration operations for banking
organizations through automated data validation and
accuracy and quality assurance and business-rule
testing. The model incorporates current research data
and established best practices from references
[3][13][5] to develop a complete system which
begins with pre-migration profiling and rule checks
and continues with during-migration monitoring and
ends with post-migration reconciliation and business
logic validation. The system operates automated
scripts and rule engines throughout its stages to
perform QA tasks which process large data sets
without human errors.
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