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[Abstract]

This study proposes an LLM-assisted migration model for heterogeneous DBMS environments that
integrates TO-based initial loading, LLM-based SQL transformation and normalization, deterministic SQL
post-processing, and CDC-based synchronization. Unlike prior studies that treat SQL dialect translation,
LLM-based SQL generation, and change replication separately, the proposed model combines these functions
in a single migration workflow. Source metadata and object definitions are embedded in DBMS-pair-specific
prompts, and executable SQL is extracted and corrected before target application. MariaDB-to-PostgreSQL
validation confirmed table loading, procedural-object transformation, CDC application, checkpoint
management, and execution logging. Source and target row counts matched for four tables containing 2,980
rows; two procedures, two functions, and two triggers were applied without SQL execution errors; and all
162 CDC events were processed without failure. No manual SQL correction was required, and total
processing time was 449.328 seconds. Academically, the model structures LLM-based SQL transformation
as a post-processed migration workflow; practically, it reduces manual correction and improves traceability.

Future work will evaluate additional DBMS pairs, LLMSs, recovery behavior, and larger workloads.
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I. Introduction
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II. Preliminaries

1. Heterogeneous DBMS Migration
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2. LLM-based SQL Transformation
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4. Comparison with Related Approaches
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Table 1. Comparison with Related Approaches

Approach Scope and Key Difference

Focuses on schema and data migration,
but does not integrate LLM-based
procedural-object transformation or
deterministic SQL post-processing.
Focuses on Text-to-SQL generation and
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Focuses on change capture and
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CDC and ' e C
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Replication
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Integrates LLM-based transformation,
SQL normalization and deterministic
post-processing, TO-based loading, CDC
synchronization, checkpoints, and
execution logs.
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Fig. 1. Overall Architecture of the Proposed Migration Scheme
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Algorithm 1. Proposed Heterogeneous DBMS Migration
Procedure

Input: Source and target DBMS connections, selected
tables and procedural objects, and a
DBMS-pair-specific prompt template

Output: Migrated data and objects, applied CDC events,
a CDC checkpoint, and execution logs

1: Collect source metadata, object definitions, and
schema context.

2: Transform the target table DDL using the LLM.

Extract executable SQL, normalize it, and apply

deterministic post-processing.

4: 1If predefined risk patterns are detected, retry the
transformation within the predefined retry limit.

5: Create the target tables.

6: Pause CDC processing if active, capture the TO cursor,
and begin a consistent snapshot.

7: Load the snapshot data into the target tables.

8: Transform and apply procedures, functions, and
triggers.

9: Resume CDC processing from TO and apply change
events.

10: Update the checkpoint after each successful CDC
application, perform final validation, and record the
execution results.
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IV. Experimental Results

1. Experimental Setup and Procedure
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Table 2. Experimental Environment and Validation
Scope

Item Description
Evaluation Type Functional Validation
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Al Model llama3 (8.0B, Q4_0)

4 tables; 2,980 rows:
2 procedures; 2 functions;
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SQL transformation and
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procedural-object application,
CDC synchronization,
checkpoint management,
and execution logging
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Table 3. Functional Validation Results

Verification Item Observed Result

2. Functional Validation Results
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row-count match = 4/4; Pass
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Table Migration

P%’gjiiﬁgal functipns = 2/2, retries = 0:
triggers = 2/2; Pass
SQL 10/10 SQL statements normalized:
Normalization recorded corrections = 0; Pass
Manu§l Manual corrections = 0; Pass
Correction
CDhC 162/162 events applied:

I/U/D = 100/42/20; Pass
Checkpoint records = 1;

log records = 481;

error logs = 0; Pass
Note: Pass for procedural objects indicates successful
application to the target DBMS without SQL execution
errors; it does not represent full semantic equivalence
with the source objects.
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V. Conclusions
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