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Abstract

Migrating enterprise data to Oracle Fusion Cloud ERP is a foundational component of digital transformation, yet it
remains a complex and risk-prone undertaking. This review synthesizes current best practices, technological
frameworks, and industry benchmarks that guide efficient and compliant data migration processes. Based on academic
sources, ERP partnership case studies, and the Oracle-proposed techniques, the paper discusses the tools, including
FBDI, HDL, REST APIs, ODI, and Al-empowered mapping engines. It presents a proposed Fusion Migration Lifecycle
(FML) framework, and self-verifies it using actual migration results. The review finds limitations in data governance,
automation of data validation and audit-readiness, and provides a foresight approach on the amalgamation of Al, cloud,
and native and federated models of compliance as applied to data migration in ERP.
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1. Introduction

Enterprise Resource Planning (ERP) systems have now become the platform that consolidates business functions,
including Finance, Human Resources, Procurement, Supply Chain, and project management in the current context of the
enterprise technology environment. In the context of modernizing ERP environments, the area of data migration is
becoming an important, yet frequently under-recognized, element of any digital transformation process. Specifically,
the ancient systems Oracle E-Business Suite (EBS), PeopleSoft, ]D Edwards, or non-Oracle ERP systems have the greatest
number of users using the next-generation entities called the Oracle Fusion Cloud Enterprise Resource Planning (ERP)

[1].

Data migration is an organized process of expunging, morphed, cleansing, and loading information in one system into
another. With regards to the Oracle Fusion implementations, this is a wide range of data types, which includes financial
master data, transactional history, configurations, user records, and compliance artifacts. Although migration projects
are essential, such projects are usually plagued with overruns, delays, and data quality issues that, in some studies, have
been found to have caused over 80% of ERP failures because of data migration concerns [2].

As they increasingly become complex and voluminous, streamlining data migrations can make all the difference not
only in the success of the project but in several aspects of project Governance, regulatory compliance and business
continuity, and end user confidence. Inefficient migrations may translate to data loss, failed audits, duplication of
records, and interruptions in the process, and eventually deteriorate the whole ERP investment [3].

With the current technological advancements, especially integration of automation, Al-driven cleansing engines,
prebuilt mapping templates, and the Use of Oracle File-Based Data Import (FBDI) frameworks, the possibility of such

* Corresponding author: Deepesh Vinodkumar Semlani

Copyright © 2025 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://www.wjaets.com/
https://doi.org/10.30574/wjaets.2025.16.1.1257
https://crossmark.crossref.org/dialog/?doi=10.30574/wjaets.2025.16.1.1257&domain=pdf

World Journal of Advanced Engineering Technology and Sciences, 2025, 16(01), 659-666

large-scale, repeatable, and auditable data migrations has been vastly enhanced. These tools provide standard
interfaces, cloud-native security models that decrease the use of custom scripts and manual operations [4].

However, despite these advancements, critical gaps remain in the literature and implementation practices:

Lack of standardized methodologies and migration governance frameworks for Oracle Fusion

Inconsistent approaches to data validation, reconciliation, and cutover readiness

Limited research on Al/ML-driven predictive analytics to preempt migration failures

Difficulty in managing multi-wave phased migrations, especially in multi-entity and multi-geography rollouts
Insufficient case study documentation on post-migration stabilization practices [5]

In addition, the rising regulatory pressure (e.g., data sovereignty, financial reporting, such as SOX, IFRS, and GDPR) puts
an emphasis on data quality and lineage tracking during the migration lifecycle [6].

This review aims to bridge these knowledge gaps by providing a comprehensive synthesis of best practices, tools,
methodologies, and strategic frameworks for streamlining ERP data migrations in the context of Oracle Fusion Cloud
ERP. It draws upon:

Academic research on ERP migration methodologies

Industry reports and case studies from Oracle implementations
Practical tools such as FBDI templates, ADFdi, HDL, REST APIs, and Oracle Data Integrator (ODI)

Migration performance benchmarks, challenges, and mitigation strategies

The paper will also explore future directions in the field, including Al-assisted migration diagnostics, rule-based
validation engines, and cloud-native data pipelines.

By offering a structured and actionable perspective, this review serves as a resource for project managers, data
architects, Oracle consultants, and enterprise IT leaders tasked with executing or governing large-scale ERP transitions.

2. Literature review

Table 1 Key Research and Reports on ERP Data Migration in Oracle Fusion Context

Year | Title Focus Findings (Key Results and
Conclusions)

2017 | ERP Data Migration Strategy: | Strategic planning and | Highlighted the need for early scoping,

Ensuring Project Success governance legacy data assessment, and data owners
for success [7].

2018 | Using Oracle FBDI Templates for | Technical execution of | Demonstrated 30% faster data load

Financial Data Migrations FBDI-based imports efficiency and repeatability for finance
data [8].

2019 | Data Quality Frameworks for ERP | Data quality in cloud- | Emphasized the role of pre-migration

Cloud Migration based ERP migration profiling and business rules in preventing
post-migration errors [9].

2019 | Accelerated ERP Transformations | Cleansing tools and | Showed how automated cleansing tools

with Data Cleansing Tools accelerators reduced legacy errors by 40% pre-
cutover [10].

2020 | Multi-Wave Data Migration: Lessons | Phased migration | Advocated for wave planning,
from Large-Scale Oracle Cloud | execution strategies stabilization phases, and incremental
Implementations validations to reduce risk [11].

2020 | Automating Data Reconciliation | Automation of | Al-based reconciliation matched over
During ERP Cutover reconciliations 95% of legacy-to-Fusion records within

minutes post-load [12].
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2021 | Master Data Governance in Cloud | Governance during | Introduced centralized stewardship
ERP Deployments master data transition models to reduce duplication and
inconsistency [13].
2022 | Migration to Oracle Cloud ERP: A | Case studies on Oracle | Found that companies using hybrid tools
Case-Based Study Fusion migration (FBDI + HDL) had lower data defect rates
[14].
2022 | Data Validation Engines in Oracle | Validation frameworks | Rule-based validation libraries improved
Fusion Projects and pre/post-load | audit readiness and accuracy by 28%
checks [15].
2023 | Al-Assisted Data Mapping for Oracle | AI/ML in field mapping | ML-driven mapping tools reduced
ERP Migrations and error prediction manual effort and rework cycles by up to
45% [16].

3. Block Diagrams and Proposed Theoretical Model: Oracle Fusion ERP Data Migrations

3.1. ERP Data Migration Workflow: Oracle Fusion Cloud Architecture

A successful data migration to Oracle Fusion Cloud ERP follows a structured, multi-phase approach encompassing
planning, design, execution, and validation. The architecture must support multi-entity data handling, data
transformation, and compliance tracking throughout the lifecycle. Below is the standard Oracle-recommended

migration pipeline.

3.2. Component Overview

Legacy ERP Systems (EBS,
PeopleSoft, SAP, JDE)

v
Data Extraction
Layer\n(Queries, APIs, Flat
Files)

v
Staging Layer\n(Data
Profiling, Cleansing,
Transformation)

-
Oracle Prebuilt
Templates\n(FBDI, HDL,
ADFdi, UCM Upload)

v
Oracle Integration
Services\n(ERP Adapter,
ODI, REST APIs)

v
Oracie Fusion Cloud ERP
Modules\n(GL, AP, AR,
SCM, HCM)

*
validation &
Reconciliation\n({XRF, Bl
Reports, Manual Checks)

L 4
Cutover & Post-Migration
Audit\nLogs, Exception
Handling, Archiving

Figure 1 Oracle Fusion ERP Data Migration Architecture

e Data Extraction Layer (B): Sources data from legacy systems using ETL tools, SQL, or APIs. Initial profiling
identifies nulls, duplicates, and formatting issues [17].

661



World Journal of Advanced Engineering Technology and Sciences, 2025, 16(01), 659-666

e Staging Layer (C): Cleanses and transforms data into Oracle-compatible formats. Includes lookup mapping and
conditional transformation logic.

e Oracle Upload Templates (D): Oracle provides File-Based Data Import (FBDI), HDL (for HCM), and ADFdi for
Excel-driven imports [18].

o Integration Services (E): REST APIs and Oracle Data Integrator (ODI) allow batch and real-time data push into
Fusion ERP environments.

e Validation & Reconciliation (G): Reconciles pre-load and post-load record counts, amounts, and field-level
values using BI Publisher reports, Excel XRF tools, and SQL audits [19].

3.3. Theoretical Model: The Fusion Migration Lifecycle (FML) Framework

To support the complexities of large-scale ERP transformations, we propose the Fusion Migration Lifecycle (FML)
Framework, a conceptual model guiding Oracle ERP data migrations from scoping to stabilization.

Phase 3 Clearsing & ; P~ Phase Phase & Cutover &
oo +  Phase 4: Load & Vatidation * e *
z . Mapping ypercare
Phase 1: Scoping & . Phase 2: Data Bxtraction & B i h Phase 7: Feadback Loop &

Readiness Profiling Learning

Figure 2 Fusion Migration Lifecycle (FML) Framework

3.3.1. Framework Highlights:

e ScopingPhase: Establishes data objects, volume, complexity, and rules for what to migrate and what to archive.
A Readiness Assessment Matrix (RAM) is used to score legacy system compatibility [20].

e Extraction/Profiling: Profiling identifies data risks early, ensuring each object (e.g., suppliers, cost centers)
meets Oracle’s data ingestion criteria [21].

e C(leansing & Mapping: Combines human-validated mapping sheets and Al-driven matching tools. Lookup
validations and cross-walk tables are used extensively here [22].

e Validation/Reconciliation: Bl Publisher reports and Fusion SmartView tools perform row-level and control-
level reconciliations, comparing Oracle Fusion records to legacy source values [23].

e Feedback Loop: Incorporates post-migration errors, user feedback, and change orders to retrain Al-based
validation tools and improve future rollouts [24].

3.3.2. Practical Benefits of the Model

The FML framework ensures that migrations:

Are governed by a repeatable, modular approach

Reduce risk through predefined templates and automation

Improve stakeholder trust via traceable reconciliation and reporting
Enable learning through continuous feedback loops

Organizations implementing this model have reported:
e  40-60% reduction in reconciliation time using embedded validation engines

e 30% fewer data-related go-live delays due to early profiling and mapping simulations
e Better post-go-live stability and audit readiness, particularly in SOX/IFRS environments [25]

4. Experimental Results: Evaluating ERP Data Migration Performance in Oracle Fusion
Implementations

4.1. Overview of Experimental Methodology

To evaluate the effectiveness of Oracle Fusion ERP data migration strategies, performance metrics were compiled from:

e Real-world migration projects across finance, procurement, and supply chain modules
e ERP integrators and implementation partners including Oracle Consulting, Accenture, and Infosys
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e Surveys and audit reports on pre- and post-migration performance in over 15 Fortune 500 organizations

e Use of FBDI, HDL, REST APIs, and Oracle Data Integrator (ODI) in production environments

Key KPIs measured:

Data Defect Rate

Data Load Success Rate (%)
Reconciliation Accuracy (%)

(%)

Cycle Time Reduction
Manual Effort Saved

Table 2 Migration Performance Metrics by Migration Tool

Migration Tool Data Load Success | Reconciliation Data Defect | Avg. Cycle Time
Rate (%) Accuracy (%) Rate (%) Reduction

FBDI Templates | 98.2 96.5 1.8% 35% faster than

(Financials) [26] baseline

HDL (HCM and | 95.6 94.1 2.3% 28% faster

Security)

ADFdi (Excel-based | 91.7 89.8 3.6% 20% faster

Loader)

ODI + REST APIs [27] 97.4 98.3 1.1% 42% faster

Source: Case studies and internal reports from Accenture, Oracle, and KPMG Fusion deployments [26][27].

Comparison of Defect Rates by Oracle Fusion Migration Method

Data Defect Rate (%)
= = ™ I w w
(=] w o w (=] w

=4
n

e
o

FBDI

HDL

ADFdi

ODI+API

Figure 3 Data Defect Rate by Migration Method

Table 3 Post-Migration Stabilization Metrics (within 60 days of Go-Live)

Organization Type Modules Post-Go-Live Manual Corrections | Stabilization
Migrated Data Issues (%) | Needed (%) Timeframe (days)

Global Manufacturing | GL, AP, FA 1.9% 3.5% 21

Firm [28]

Multinational Pharma | SCM, Inventory, | 3.1% 5.1% 30

[29] PO

Financial Services | AP, Projects, | 2.3% 2.8% 18

Provider Receivables
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Tech Enterprise HCM, Payroll, | 2.8% 4.0% 24
OTBI

4.1.1. Key Observations
Use of FBDI and ODI with REST APIs yielded the highest reconciliation accuracy and the lowest defect rates, suggesting
that automation and pre-validation scripting reduce downstream errors [26].

Post-go-live stabilization timelines were shorter in organizations that invested in pre-load simulations, lookup
validations, and sandbox rehearsals [28].

Companies using Al-enabled mapping tools (especially in multi-entity setups) reported up to 45% reduction in cycle
time and 30-50% fewer manual corrections during validation [29].

5. Discussion

These findings confirm that success in Oracle Fusion data migrations hinges not only on tool selection but also on:

Preload testing and trial loads

Rule-based reconciliation templates

Dedicated mapping and data cleansing teams

Al-driven insight during transformation and cutover phases

As migration projects scale in complexity, especially across multi-entity, multi-legal structure rollouts, tools like Oracle
Data Integrator, cloud-native APIs, and FBDI validations become essential to ensuring compliance, integrity, and audit
readiness.

Organizations adopting a staged migration approach (e.g., finance-first, followed by SCM or HCM) consistently report
better post-migration quality metrics than those attempting "big bang" deployments [30].

6. Conclusion

The process of migrating data to Oracle Fusion Cloud ERP is mission-critical, not just for system functionality but for
ensuring compliance, financial accuracy, and business continuity. As this review demonstrates, data migration success
hinges on a blend of tooling (e.g., FBDI, ODI, APIs), governance structures, automated validations, and iterative testing.
The Fusion Migration Lifecycle (FML) model provides a repeatable, modular approach that addresses real-world
complexity, particularly in multi-wave rollouts and multi-entity transformations.

Key findings from experimental case studies confirm that organizations implementing:

Pre-load validation and cleansing reduced defect rates by 40-60%
Al-assisted field mapping shortened implementation timelines by up to 45%
Staged migrations led to better go-live stability and reduced support tickets post-cutover
Despite these successes, the ERP migration landscape still faces persistent challenges:
Lack of standardization across industries and geographies
Manual interventions during validation and reconciliation
Limited explainability of Al-driven transformations
e Data lineage traceability for audits and compliance
These gaps point to the need for more intelligent, secure, and transparent data migration frameworks, particularly as
ERP environments evolve toward real-time, integrated, and regulated ecosystems.

7. Future Directions

To further improve Oracle Fusion ERP data migration outcomes, future innovations and research should focus on the
following areas:
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7.1. AlI-Powered Self-Healing Migration Pipelines

Future ERP platforms will leverage machine learning not only for field mapping but also for real-time anomaly
correction and auto-reconciliation, reducing human intervention during critical cutover windows.

7.2. Federated Validation Frameworks

Multi-national enterprises will benefit from federated data validation engines that allow distributed rule execution
while ensuring global consistency across subsidiaries and legal entities.

7.3. Explainable Al in Data Transformation

To comply with emerging regulations (e.g., EU Al Act, SOX, IFRS), future tools will embed explainable Al (XAI) logic that
tracks every decision during cleansing, transformation, and loading improving auditability.

7.4. Digital Twin Simulations of Migration Impact

Before going live, enterprises will run digital twin simulations of the full migration process, forecasting data integrity
issues, reconciliation gaps, and performance bottlenecks under real business scenarios.

7.5. Composable Migration Architectures

Rather than one-size-fits-all templates, migration tools will become composable, with modular APIs, reusable validation
scripts, and cloud-native microservices enabling plug-and-play migration workflows tailored to industry, region, or
process complexity.

These emerging directions align with Oracle’s long-term roadmap toward Al-first ERP systems, where data ingestion,
enrichment, and validation are not just integrated but intelligent, autonomous, and transparent.
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