
 
International Journal of Core Engineering & Management 

Volume-6, Issue-06, 2019           ISSN No: 2348-9510 

314 

 

 
DATA REPLICATION FRAMEWORK - BUILDING A RESILIENT SUPPLY CHAIN 

ERP THROUGH MODERN DATA ENGINEERING 
 

Sivasubramanian Kalaiselvan 
rksivasubramanian@gmail.com 

 

 
Abstract 

 
In today's dynamic global landscape, supply chain resilience is a non-negotiable imperative. 
Businesses face increasing pressure from market volatility, unforeseen disruptions, and rapidly 
changing consumer demands. A traditional Enterprise Resource Planning (ERP) system, often 
constrained by monolithic architecture and data silos, struggles to provide the real-time 
visibility and agility required to navigate these challenges. Modern data engineering, 
particularly through the use of frameworks like SAP's Data Replication Framework (DRF), 
offers a transformative solution. This white paper outlines a comprehensive strategy for 
building a resilient supply chain ERP ecosystem by leveraging the Data Replication 
Framework to create a responsive, connected, and data-driven landscape. It details the benefits, 
technical components, and implementation best practices for an audience of supply chain 
leaders, IT architects, and business decision-makers. 
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I. INTRODUCTION 

The evolution of enterprise technology has brought a paradigm shift in how supply chains are 
managed. The classical approach, characterized by disparate systems and manual data 
transfers, is no longer sufficient to meet the demands of a globalized, interconnected economy. 
Accurate and real-time data is the lifeblood of a modern supply chain, enabling everything from 
precise demand forecasting to agile logistics and production planning.  
SAP's Data Replication Framework (DRF) is a powerful tool designed to address this challenge 
head-on. As a core component of SAP S/4HANA and its Master Data Governance (MDG) 
capabilities, DRF provides a robust, flexible, and push-based mechanism for distributing data 
across a complex system landscape. Unlike older, pull-based methods, DRF proactively sends 
business object changes from a source system to one or more target systems, ensuring that all 
connected applications operate on a consistent and up-to-date dataset. This is crucial for 
enabling a resilient supply chain, where rapid decision-making depends on a single source of 
truth. 
This white paper explores how the DRF can be implemented to build a resilient supply chain 
ERP by creating a highly synchronized ecosystem. We will delve into its architecture, practical 
applications, and the strategic advantages it offers in building a future-proof supply chain. 
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II. PROBLEM STATEMENT 

Challenges in Traditional Data Integration in Supply Chains 
Many organizations still rely on outdated data integration methods that pose significant risks to 
their supply chain's resilience and efficiency . Information is fragmented across various systems 
(e.g., SAP ERP, warehouse management systems, transportation management systems, external 
partner portals), leading to a lack of a single, unified view of the supply chain.Without a 
centralized, synchronized data model, master data objects like materials, vendors, and 
customers can have different attributes in different systems, leading to errors and operational 
friction which results in inconsistent data. Traditional batch-based data transfer methods, such 
as periodic IDoc transfers, introduce latency into the system causing the batch job delays. In a 
fast-paced environment, a delay of even a few hours can result in stockouts, missed delivery 
windows, or production halts. Manual or custom-coded integration points are often fragile and 
difficult to maintain. A change in one system can break the integration with another, requiring 
significant IT effort to fix.[1] Traditional methods lack a centralized monitoring and 
management layer, making it difficult to track data replication status, identify errors, and 
ensure data integrity across the landscape.These limitations make it difficult for supply chain 
managers to react quickly to disruptions. In an unpredictable market, relying on delayed and 
inconsistent data is a recipe for inefficiency and lost opportunities. 
 

 
III. DATA REPLICATION FRAMEWORK (DRF) AS A SOLUTION AND LITERATURE 

REVIEW 
The SAP Data Replication Framework is a powerful and flexible tool designed to overcome the 
limitations of traditional data integration. It is an integral part of modern SAP landscapes, 
particularly for synchronizing data between SAP ERP or SAP S/4HANA systems and other 
applications, such as a decentralized SAP EWM or SAP CAR. 
 
3.1 Core Architecture and Components 
The DRF operates on a push mechanism driven by business object change events. This means 
that when a master data object is created or changed in the source system, the DRF is 
immediately triggered to replicate that change to the designated target systems. The key 
architectural components shown in the Figure 1 include: 

 Replication Model: This is the central configuration object in DRF. It defines what data 
to replicate, how it should be replicated (via which communication channel), and to 
which target systems. 

 Replication Outbound Implementation: This component specifies the technical details 
of the data transfer, such as the business object type and the communication channel 
(e.g., Enterprise Services, IDoc, or File). 

 Business Objects (BOs): The DRF works with business objects like Business Partner, 
Material, Plant, Shipping Point, and Work Center. 
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 Replication Trigger: This is an event-based mechanism that initiates the replication 
process when a change to a business object occurs. 

 Filtering: DRF allows for granular filtering based on various criteria (e.g., plant, material 
type, account group) to ensure that only the relevant data is sent to each target system. 

 Monitoring: The framework includes robust monitoring tools (e.g., transaction 
DRFOUT and DRFLOG) that provide visibility into the replication process, allowing for 
the tracking of data status and the resolution of errors.[2] 

 

 
 
             Figure 1 : Core architecture referenced from www.https://blog.sap-press.com/ 

 

3.2 Replication Modes and Communication Channels 

The DRF offers several modes and channels for data replication, providing flexibility to meet 
diverse business needs: 

 Initialization (Full Transfer): Used for the initial load of all master data from the source 
to the target system. 

 Changes (Delta Transfer): The most common mode for ongoing operations. It leverages 
change pointers to identify and replicate only the data that has been modified since the 
last transfer. 

 Manual Transfer: Allows for ad-hoc replication of specific business objects or sets of 
data. 



 
International Journal of Core Engineering & Management 

Volume-6, Issue-06, 2019           ISSN No: 2348-9510 

317 

 

 Communication Channels: DRF supports multiple communication channels, including: 

o IDoc (ALE): A traditional but still highly relevant and widely used method, 
particularly for material master and class data. 

o Enterprise Services (Web Services): A modern, real-time approach often used 
for business partner and location data. 

o File Transfer: For scenarios requiring data transfer via flat files. 

o RFC: For direct, synchronous communication between systems. 

The ability to use different technologies within a single framework allows for a highly 
tailored and optimized integration strategy.[3] 

 

VI. USE CASES AND BENEFITS 
Implementing the Data Replication Framework for a supply chain ERP delivers significant 
benefits, enhancing resilience, efficiency, and data integrity 
 
4.1 Enhanced Operational Efficiency and Agility 

By replicating changes as, they occur; the DRF ensures that all systems operate with the latest 
information. This is critical for processes like production planning and warehouse management, 
where immediate visibility into material availability, inventory levels, and customer orders are 

essential. Automation of data replication eliminates the need for manual data entry and 
reconciliation, freeing up valuable resources and minimizing human error. The DRFIMG shown 

below in the Figure 2 provide a central point of control for managing the data replication 
activities.  

 
Figure 2: DRFIMG transaction in SAP 
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4.2 Building a Resilient Supply Chain 
The DRF promotes a "single source of truth" by ensuring that master data is consistent across all 
integrated systems. This eliminates data inconsistencies that can lead to operational bottlenecks 
and bad decisions [1].The framework's modular design allows for the decoupling of core ERP 
functionality from other specialized applications like EWM, SAP CAR. This reduces the risk of 
system-wide failures and allows for more flexible and rapid deployments of new solutions. 
With real-time, accurate data, supply chain professionals can more quickly identify and respond 
to disruptions. For example, a sudden surge in demand can be immediately reflected in 
production planning and inventory systems, allowing for a more agile response.[4] DRFOUT 
shown below in the Figure 3 simplifies troubleshooting and ensures data integrity across the 
entire landscape. 
 

 
Figure 3 – DRFOUT Transaction in SAP 
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4.3 Optimizing Master Data Management 
The ability to define granular filters shown in the below Figure 4 means that each target system 
only receives the data it needs. This reduces data footprint, improves performance, and 
prevents irrelevant data from cluttering downstream systems. 
For organizations with multiple ERP instances, the DRF's key mapping services allow for the 
synchronization of business partners even when their numbers are not harmonized across 
systems. 

 

 
 

                           Figure 4: Filter for data configuration in SAP 

 
 
IV. IMPLEMENTATION CONSIDERATIONS 
A successful DRF implementation requires careful planning and a phased approach. The 
success of any data replication project hinges on the quality and readiness of the source data. A 
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thorough data cleansing and governance process is a critical prerequisite. This includes 
ensuring that master data (materials, vendors, customers) is consistent and accurate. Decisions 
regarding system landscape (e.g., centralized vs. decentralized), deployment model (on-premise 
vs. cloud), and communication channels must be made based on business requirements and 
technical constraints. The implementation must be aligned with business processes. This 
includes defining which data objects are critical for replication, establishing a clear hierarchy for 
master data, and configuring filters to match business needs. It is advisable to start with a pilot 
project, focusing on a single business object or a limited set of applications. [5] This approach 
allows the project team to gain experience, validate the solution, and demonstrate value before 
a full-scale rollout. The transition to a new data integration model requires organizational 
alignment. Training for IT teams, business analysts, and end-users is essential to ensure they 
can effectively use the new system, monitor replication status, and resolve potential issues. 
While DRF can be used independently, it is most effective when combined with SAP MDG. 
MDG provides the foundational governance processes and workflows to ensure that only high-
quality, approved master data is distributed throughout the enterprise.[6] 

 
 

V. CONCLUSION  
In the era of unprecedented change and uncertainty, a resilient supply chain is no longer a 
competitive advantage - it's a fundamental requirement for survival. The SAP Data Replication 
Framework provides the technical foundation to build this resilience by enabling real-time, 
consistent, and accurate data flow across a complex enterprise landscape. 
By moving beyond the limitations of traditional, batch-based integration, organizations can 
create a harmonized and highly responsive ERP ecosystem. This not only streamlines 
operations and reduces costs but also empowers supply chain leaders with the visibility and 
agility needed to navigate disruptions, seize new opportunities, and build a truly resilient 
supply chain for the future. Embracing modern data engineering techniques like the DRF is not 
just an IT project; it is a strategic investment in the future of the business. 
 
 
REFERENCES 

1. Christopher, M., & Peck, H. (2004). Building the resilient supply chain. The International 
Journal of Logistics Management, 15(2), 1–13.  

2. Shapiro, M., Preguiça, N., Baquero, C., &Zawirski, M. (2011, October). Conflict-free 
replicated data types. In Symposium on Self-Stabilizing Systems (pp. 386-400). Berlin, 
Heidelberg: Springer Berlin Heidelberg. 

3. Vanstechelman, B. (2017). The SAP HANA Deployment Guide. Espresso Tutorials 
GmbH. 

4. Shekhar, S. (2018). Integrating data from geographically diverse non-sap systems into 
sap hana: Implementation of master data management, reporting, and forecasting 
model. Emerging Trends in Machine Intelligence and Big Data, 10(3), 1-12. 



 
International Journal of Core Engineering & Management 

Volume-6, Issue-06, 2019           ISSN No: 2348-9510 

321 

 

5. Kalwachwala, H., Chahal, S., Cheekoti, S., Isacc, A., Khambhampati, R., & Quirk, D. 
(2017). SAP MDG (Master Data Governance) The Comprehensive Guide (SAP PRESS). 
SAP PRESS 

6. Shepperd, M., Ajienka, N., & Counsell, S. (2018). The role and value of replication in 
empirical software engineering results. Information and Software Technology, 99, 120-
132. 

 
 
 
 


