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Abstract: Migrating data from legacy systems to modern platforms presents significant challenges, particularly in maintaining data 

integrity. This article explores the application of Artificial Intelligence (AI) in ensuring data integrity during the complex process of legacy 

system migration. AI technologies, including machine learning and pattern recognition, can automate data validation, error detection, 

and correction processes, thereby reducing human error and enhancing the reliability of the migration process. We will delve into various 

AI-driven approaches and technologies that have proven effective in safeguarding data integrity during transitions. 
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1. Introduction 
 

Legacy system migration is a crucial process for 

organizations looking to leverage advanced technological 

capabilities and improve their operational efficiency. 

However, maintaining the integrity of data during such 

migrations is a pivotal concern, as data is often an 

organization's most valuable asset. Data corruption, loss, or 

unauthorized alterations during migration can lead to 

significant operational disruptions and compliance issues. 

Artificial Intelligence offers sophisticated solutions to these 

challenges, employing advanced algorithms to manage and 

protect data throughout the migration process. 

 

Enhancing Data Integrity with AI 

Data integrity is a foundational aspect of any system 

migration. When migrating from legacy systems to modern 

infrastructures, maintaining the accuracy, consistency, and 

reliability of the data is paramount. Artificial Intelligence (AI) 

and Machine Learning (ML) offer powerful tools to enhance 

data integrity by automating complex processes, improving 

error detection and correction, and ensuring seamless data 

transitions. Below, we delve deeper into how AI can be 

utilized to bolster data integrity during migrations [1-3,5]. 

 
 

1) AI-Driven Data Validation 

Data validation is critical to ensure that data migrated 

from legacy systems maintains its accuracy and 

consistency in the new environment. AI can significantly 

enhance this process through: 

• Automated Schema Matching: AI algorithms can 

automatically map data fields between the legacy and 

the new systems. This involves recognizing 

relationships between different data models and 
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aligning them accurately, ensuring that data fits into 

the new schema without loss or corruption. 

• Semantic Data Quality Checks: Beyond structural 

validation, AI can perform semantic checks on data. 

For instance, ML models can learn from historical 

data patterns to identify entries that do not make sense 

contextually, such as improbable dates or mismatched 

geographical information. 

• Data Integrity Rules Enforcement: AI-driven tools 

can enforce business and data integrity rules 

automatically during the migration process. Rule-

based machine learning systems apply sets of 

predefined rules and also adapt these rules based on 

data patterns observed during the migration. For 

instance, if a certain type of data discrepancy recurs, 

the AI system can learn to apply specific checks 

preemptively in future operations. 

 

2) Automated Error Detection 

AI enhances the detection of errors that might occur 

during the data migration process. This capability is 

crucial for preempting data corruption before it affects 

business operations [6]. 

• Pattern Recognition: ML algorithms can detect 

deviations from known data patterns, flagging 

inconsistencies that suggest errors or corruption. For 

example, if transaction volumes suddenly drop or 

spike without a corresponding business reason, AI can 

alert administrators to investigate potential data loss 

or duplication[4]. 

• Predictive Error Identification: By analyzing 

historical migration projects and outcomes, AI 

models can predict where errors are likely to occur in 

the migration pipeline. This predictive insight allows 

teams to focus their efforts on high-risk areas, 

ensuring more robust data handling and validation 

strategies. 

• Error Propagation Analysis: In complex data 

environments, errors in one part of the system can 

propagate to others. AI can trace and analyze the 

potential spread of these errors. Using graph theory 

and network analysis, AI models map out the 

relationships and dependencies within data sets to 

predict how errors might propagate. Understanding 

potential propagation paths helps in isolating errors 

and implementing targeted fixes without disrupting 

the entire system. 

 

3) Intelligent Data Correction 

Once errors are detected, correcting them is the next step. 

AI can automate and enhance the accuracy of this 

process[7]. 

• Self-Learning Systems: AI systems can learn from 

each migration, improving their ability to identify and 

correct similar errors in future projects. Over time, 

this reduces the overall error rate and improves 

migration efficiency. 

• Context-Aware Corrections: AI can understand the 

context around data errors (such as related data points 

or previous corrections) and use this information to 

make more informed correction decisions, reducing 

the need for human intervention and the potential for 

additional errors. 

4) Data Anomaly Detection 

Detecting anomalies is crucial for maintaining data 

integrity, as they can indicate underlying issues such as 

data breaches or system malfunctions [4,8]. 

• Unsupervised Learning Models: These models can 

identify data anomalies by learning the normal 

distribution of data in the legacy system and flagging 

outliers that do not fit the pattern during and after 

migration. 

• Real-Time Anomaly Detection: AI systems can 

monitor data continuously as it is migrated, 

immediately detecting and addressing anomalies. 

This real-time capability ensures that issues are 

resolved swiftly, minimizing their impact. 

 

5) Maintaining Data Lineage 

Maintaining a clear trace of where data originated and 

how it has been altered is essential for auditing and 

compliance, particularly in regulated industries [9]. 

• Automated Lineage Logging: AI tools can 

automatically track and log all data transformations 

and migrations, creating a detailed and accurate 

record that can be invaluable for compliance reviews 

and troubleshooting. 

• Validation of Lineage Integrity: AI can continuously 

verify the integrity of data lineage records, ensuring 

that every piece of data can be accurately traced 

through its lifecycle across systems[8]. 

 

2. Conclusion 
 

Artificial Intelligence significantly enhances the integrity of 

data during legacy system migrations. By automating 

complex processes such as data validation, error detection, 

and correction, AI reduces the risk of data corruption and loss. 

Moreover, AI's capacity to learn and adapt from each 

migration experience improves the overall efficiency and 

reliability of future migrations. Organizations embracing AI 

in their legacy system migrations can ensure a smoother 

transition to new technological platforms with minimal 

disruption to their operations. 
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