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______________________________________________________________________________________ 
Abstract—The transition from SAP ECC to SAP S/4HANA represents a fundamental architectural 
shift in enterprise resource planning, particularly due to the consolidation of financial and controlling 
data into the Universal Journal (ACDOCA). While this transformation enables real-time analytics 
and simplified data models, it introduces substantial risks in data integrity, financial reconciliation, 
and cutover execution. This paper presents a detailed analysis of these risks, focusing specifically on 
hybrid Brownfield–Selective Data Transition (HBSDT) strategies, and proposes a rigorously 
structured mitigation framework. The framework integrates reconciliation algorithms, staged data 
migration pipelines, and near zero-downtime cutover orchestration. Through technical decomposition 
of data models, migration sequences, and validation layers, the study demonstrates how enterprises 
can minimize discrepancies, maintain financial consistency, and achieve controlled system transitions 
in large-scale SAP environments. 
______________________________________________________________________________________ 

I.​ Introduction 

Enterprise systems based on SAP ECC have historically relied on a distributed data architecture in 
which financial, controlling, and logistics transactions are stored across multiple interdependent tables such 
as BSEG, BKPF, COEP, and MKPF. This fragmented structure requires extensive reconciliation logic 
during reporting and introduces latency in financial consolidation. The introduction of SAP S/4HANA 
replaces this model with a unified data architecture centered on the ACDOCA table, which consolidates 
financial and controlling line items into a single source of truth. While this simplification improves 
analytical performance and data accessibility, it fundamentally alters the way transactional data is structured 
and validated. 

The transformation from ECC to S/4HANA is not merely a system upgrade but a deep structural migration 
that requires reinterpreting historical data relationships. In large enterprises with multi-year transactional 
histories and complex customizations, the migration process introduces significant risks, particularly when 
historical data is selectively migrated or transformed. Among these risks, data integrity violations and 
cutover failures are the most critical, as they directly impact financial accuracy and operational continuity. 
This paper addresses these risks by proposing a hybrid migration architecture that combines system 
conversion with selective data transition, supported by robust validation mechanisms. 

II.​ STRUCTURAL DATA TRANSFORMATION AND ASSOCIATED RISKS 

The central challenge in SAP S/4HANA migration lies in the transformation of legacy financial data 
into the Universal Journal structure. In ECC systems, financial postings are distributed across header and 
line item tables, where BKPF stores document headers and BSEG stores line-level entries. Controlling data, 
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including cost allocations and internal postings, is stored separately in COEP. These tables are loosely 
coupled through document numbers and fiscal attributes, and reconciliation between them is often 
performed during reporting cycles. 

In contrast, the ACDOCA table in S/4HANA integrates these data domains into a single, highly normalized 
structure. This consolidation requires precise mapping of legacy fields to new data structures, including 
alignment of cost objects, profit centers, and currency types. The complexity of this transformation 
introduces risks such as duplication of line items, loss of document relationships, and inconsistencies in 
currency translation. These risks are exacerbated in environments where historical data contains 
inconsistencies or where custom enhancements have modified standard data flows. 

Furthermore, the migration process must account for the semantic differences between ECC and S/4HANA 
data models. For instance, certain controlling objects that were optional in ECC become mandatory in 
S/4HANA, requiring enrichment of historical data during migration. Failure to address these semantic gaps 
can result in incomplete or invalid records in the target system, leading to discrepancies in financial 
reporting. 

  

 

III.​ HYBRID BROWNFIELD–SELECTIVE DATA TRANSITION ARCHITECTURE 

The proposed Hybrid Brownfield–Selective Data Transition (HBSDT) architecture addresses the 
limitations of traditional migration approaches by combining system conversion with selective data 
migration. In this architecture, the core system undergoes a Brownfield conversion, preserving configuration 
settings, organizational structures, and essential transactional data. This ensures continuity of business 
processes and reduces the effort required to rebuild system configurations. 

Simultaneously, selective data transition is applied to historical and non-critical data, allowing organizations 
to migrate only relevant datasets based on business requirements. This selective approach reduces data 
volume and eliminates redundant or obsolete records, thereby improving system performance and 
simplifying validation processes. However, selective migration introduces the challenge of maintaining 
referential integrity between retained and migrated data, which is addressed through a dedicated data 
harmonization layer. 
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The harmonization layer performs field-level mapping and transformation, ensuring that legacy data 
conforms to the ACDOCA structure. It also resolves inconsistencies in master data, such as mismatched 
profit centers or cost centers, by applying standardized mapping rules. This layer is critical for ensuring that 
the resulting dataset is both complete and consistent, enabling accurate financial reporting in the target 
system. 

IV.​ DATA MIGRATION PIPELINE AND RECONCILIATION MECHANISMS 

The data migration process in the HBSDT framework is executed through a staged pipeline that 
includes extraction, transformation, loading, and validation phases. During extraction, data is retrieved from 
legacy systems using predefined selection criteria that align with business requirements. The transformation 
phase applies mapping rules and data enrichment logic, converting legacy records into the S/4HANA 
format. 

A key innovation in this framework is the integration of multi-level reconciliation mechanisms within the 
migration pipeline. At the aggregate level, financial balances are compared between source and target 
systems to ensure that total values are preserved. At the document level, individual transactions are 
validated to confirm that all attributes have been correctly transformed. At the cross-module level, 
dependencies between financial and logistics data are verified to ensure consistency across business 
processes. 

These reconciliation mechanisms are implemented using automated scripts and validation tools that operate 
in parallel with the migration process. By embedding validation within the pipeline, the framework enables 
early detection of discrepancies and reduces the risk of errors propagating to later stages. This approach also 
supports iterative testing, allowing organizations to refine mapping rules and validation logic before final 
cutover. 

V.​ CUTOVER ORCHESTRATION AND ZERO-DOWNTIME STRATEGY 

Cutover represents the most critical phase of ERP migration, as it involves transitioning business 
operations from the legacy system to the new platform within a constrained time window. Traditional 
cutover approaches rely on system downtime, during which data is migrated and validated before go-live. 
However, in large enterprises with continuous operations, extended downtime is not feasible. 

The HBSDT framework addresses this challenge through a near zero-downtime strategy that leverages 
parallel system operation and incremental data synchronization. Prior to cutover, a snapshot of the legacy 
system is taken, and initial data migration is performed. During the transition period, changes in the legacy 
system are captured using replication tools such as SAP Landscape Transformation (SLT) and applied 
incrementally to the target system. 

This approach enables continuous synchronization between systems, allowing validation to be performed in 
parallel with ongoing operations. At the final cutover point, only a minimal delta of data needs to be 
transferred, significantly reducing downtime. Additionally, the framework includes a rollback mechanism 
that allows the organization to revert to the legacy system in case of critical issues, thereby mitigating 
operational risk. 

VI.​ DATA GOVERNANCE AND COMPLIANCE CONSIDERATIONS 

Data governance plays a central role in ensuring the success of ERP migration, particularly in 
regulated industries where data accuracy and traceability are critical. The HBSDT framework incorporates 
governance controls at every stage of the migration process, including data profiling, cleansing, and lineage 
tracking. 
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Master data governance ensures that key entities such as customers, vendors, and materials are standardized 
across systems, reducing the risk of inconsistencies during migration. Metadata management provides 
visibility into data transformations, enabling auditors to trace the origin and evolution of each record. These 
capabilities are essential for demonstrating compliance with regulatory requirements such as financial 
reporting standards and data protection laws. 

VII.​ CASE ANALYSIS AND PERFORMANCE OUTCOMES 

The framework was applied in a large-scale migration involving a global manufacturing enterprise 
with over a decade of transactional data and extensive system customization. By adopting the HBSDT 
approach, the organization was able to reduce data volume significantly while maintaining full financial 
integrity. The use of automated reconciliation mechanisms ensured that all financial balances were 
preserved, and the zero-downtime strategy enabled a seamless transition with minimal disruption to 
business operations. 

Post-migration analysis indicated substantial improvements in system performance and reporting efficiency, 
demonstrating the effectiveness of the framework in achieving both technical and business objectives. 

The migration from SAP ECC to SAP S/4HANA is a complex transformation that requires careful 
management of data integrity and operational risks. The Hybrid Brownfield–Selective Data Transition 
framework provides a structured approach to addressing these challenges, combining the stability of system 
conversion with the flexibility of selective data migration. By integrating reconciliation mechanisms, staged 
migration pipelines, and zero-downtime cutover strategies, the framework enables organizations to achieve 
reliable and efficient ERP transformations. Future research may explore the application of machine learning 
techniques to further enhance validation processes and predict migration risks. 
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