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India’s Rising Position in the World PVC Industry: Handling Expansion via Cutting-Edge Supply
Chain Solutions

India has emerged as a dominant force in the global trade. This rapid expansion underscores the critical need
PVC market, driven by great demand in sectors such for efficient and agile supply chain management within
as agriculture, construction, and packaging. The the PVC industry. To capitalize on growth opportunities
country’s growing reliance on PVC imports coupled with and navigate the complexities of the market, PVC

a burgeoning domestic market, fueled by government manufacturers are increasingly seeking advanced
initiatives, positions India at the forefront of global PVC technological solutions.

Role of SAP in Optimizing PVC Operations

SAP’s comprehensive ERP system offers a strong platform for PVC manufacturers to streamline operations,
enhance efficiency, and drive growth. By integrating various business functions, SAP empowers
organizations with:

Real-time inventory management: IE\'/j Enhanced customer relationship
L H .
< Ensuring optimal stock levels and management: Fostering customer
minimizing stockouts or overstocking. satisfaction and loyalty.
:Qg Optimized production scheduling: <= Data-driven insights: Enabling informed
—— Maximizing resource utilization and = strategic decision-making.

reducing production lead times.

@ Improved financial control: Enhancing
—— financial visibility and decision-making.

Leveraging SAP’s capabilities, PVC manufacturers can significantly reduce costs, improve quality control, and make
data-driven decisions to stay ahead of the competition. This technological integration is essential for companies
aiming to thrive in the dynamic and growing Indian PVC market.

Face the Future with Confidence®
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Supply Chain Transformation for a PVC Manufacturing Giant

As aleading company in India’s manufacturing sector,
the client stands as a prominent producer of PVC pipes
and fittings, boasting an annual production capacity
exceeding 370,000 MT. Given the scale of its operations,
a highly efficient and responsive supply chain is
paramount.

Effective inventory management is a cornerstone of
modern supply chain optimization. By enabling real-
time tracking, accurate stock level measurement, instant
data updates, and actionable insights into stockouts and
slow-moving products, efficient warehousing plays a
pivotal role in maintaining a balanced inventory and
mitigating associated risks.

Recognizing the need to enhance supply chain
efficiency, the client sought a solution in third-party
logistics (3PL) warehousing. With an ambitious target of
managing 150 full truckload movements daily, a robust,
real-time integration between the company’s ERP
system and the 3PL’s Warehouse Management System
(WMS) became imperative.

This case study explores the company’s strategic
approach to supply chain transformation, combining
advanced warehousing solutions, cutting-edge
technologies, and a strategic partnership with a 3PL
provider.

Achieving Real-Time Visibility: Integrating SAP S/4HANA with a 3PL Warehouse System

The client had implemented SAP S/4HANA as their core
ERP system. The primary challenge was to establish a
seamless, real-time data flow between SAP S//HANA

Key challenges:

System Integration: Bridging the gap
between two disparate environments - SAP
S/4HANA and the 3PL WMS - each with its
data structures and protocols.

Real-Time Data Synchronization: Ensuring
near-instantaneous data flow to prevent any
disruption in business processes, particularly
crucial for high-volume operations.

Data Volume Management: Handling large
volumes of master and transactional data,
including:

Material master data

Customer and vendor information
Sales orders and delivery schedules
Purchase orders and goods receipts
Inventory movements and stock levels

and the 3PL Warehouse Operations system. This
integration was critical for maintaining visibility across
their supply chain and ensuring operational efficiency.

Data Integrity: Maintaining data
consistency and accuracy across both
systems, especially during high-frequency
transactions.

Performance Optimization: Ensuring that
the integration solution could handle peak
loads without impacting the performance
of either SAP S/4HANA or the 3PL WMS.

Error Handling and Recovery:
Implementing robust error management
and recovery mechanisms to handle
network issues, system downtimes, or data
inconsistencies.
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Orchestrating Seamless SAP S/4HANA and 3PL Warehouse Integration

01 Technical Solution Architecture 02 Data Transfer Mechanisms

To address the integration challenges, Protiviti
designed and implemented a comprehensive
solution leveraging SAP’s Process Integration
and Orchestration (PI/PO) platform. The solution
architecture comprised several key components:

A. SAP Process Integration/Process Orchestration
(P1/PO)

SAP PI/PO served as the central integration
hub, facilitating communication between SAP
S/4HANA and the 3PL WMS.

B. Enterprise Service Repository

The Enterprise Service Repository was utilized
for storing and managing integration-related
metadata. This centralized repository ensured
consistency across all integration scenarios and
provided a single source of truth for interface
definitions, message types, and mapping rules.

C. Integration Builder

The Integration Builder played a crucial role in

designing and configuring integration scenarios.

It provided a graphical interface for creating
and modifying integration flows, allowing
for the visual representation of complex data
transformations and routing logic.

D. Runtime Workbench

The Runtime Workbench was employed for
monitoring and managing the execution of
integration processes. This tool provided real-
time insights into message processing, allowing
for quick identification and resolution of any
integration issues.

To efficiently handle the large volumes of
data, two primary transfer mechanisms were
implemented:

A. Batch Processing

Batch processing was implemented for initial
data loads and periodic full synchronizations.
This mechanism utilized SAP LO Cockpit for
extracting large datasets from SAP S/4HANA.
Custom ABAP programs were developed for
data extraction and transformation, ensuring
that the data was properly formatted for the
3PL system. SAP PI/PQ’s File/FTP adapters
were employed for secure file transfers,
enabling the reliable transmission of large data
volumes between systems.

B. Delta Mechanics

The delta mechanism was crucial for handling
real-time updates. It leveraged SAP’s Change
and Transport System (CTS) for tracking

data changes within SAP S/4HANA. Custom
ABAP triggers were implemented to capture
real-time data modifications, ensuring that
any changes were immediately flagged for
synchronization. SAP PI/PO’s SOAP and REST
adapters were utilized for real-time data
push, allowing for the immediate reflection of
updates in the 3PL system.
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03 Data Mapping and Transformation

04

Data mapping and transformation were critical
components of the integration solution, ensuring
smooth data flow between SAP S/4HANA and the
3PL WMS. Complex mappings were developed to
transform data between the two systems’ formats,
handling intricate data structure differences and
ensuring accurate information translation. For
straightforward field mappings, SAP PI/PO’s
Message Mapping tool was utilized, offering a
graphical interface that simplified the process of
mapping fields between source and target structures.
This comprehensive approach to data mapping

and transformation not only ensured data integrity
across systems but also improved the efficiency

of integration development and maintenance,
allowing for quick adaptations to changing business
requirements.

API-based Integration

API-based integration played a crucial role in

the solution architecture. APIs were developed

for key transactions such as order creation and
updates, shipment confirmations, and inventory
adjustments, providing a standardized, modern
interface for real-time data exchange between SAP
S/4HANA and the 3PL WMS. This enabled seamless
integration of critical business processes. To manage
the API lifecycle effectively, SAP API Management
was employed. This tool offered robust capabilities
for API versioning, traffic management, and usage
analytics, allowing the API-based integration to

be efficiently managed and scaled over time. The
combination of these elements resulted in a secure,
scalable, and highly efficient API integration layer.

05 Error Handling and Monitoring
A. Custom Error Handling Framework

A custom error-handling framework was
implemented using SAP PI/PO’s Exception
Sub-process feature. This framework provided
a structured approach to managing integration
errors, including automated retry mechanisms,
error categorization, and escalation procedures
for critical issues.

B. Real-time Monitoring Dashboard

A real-time monitoring dashboard was developed
using SAP Fiori. This dashboard provided
stakeholders with immediate visibility into the
status of integration processes, including key
performance indicators, message volumes,
and error rates. The intuitive interface allowed
for quick identification of potential issues

and facilitated proactive management of the
integration landscape.

C. Automated Alerts

Automated alerts and notifications were set

up for critical integration errors. These alerts
were configured to notify relevant personnel via
email and SMS, ensuring rapid response to any
significant integration failures. The alert system
was designed with configurable thresholds and
priorities, allowing for fine-tuned monitoring
based on business criticality.
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Implementation Approach

The integration project was executed through a
meticulously planned, phased methodology. Initially,
a comprehensive analysis of both SAP S/4HANA and
the 3PL WMS systems was undertaken to identify
critical integration points and delineate precise data
flow requirements. Subsequently, a robust technical
architecture was designed, incorporating suitable
integration patterns to facilitate seamless data
exchange.

The development phase involved the configuration
of the SAP Process Integration/Orchestration (PI/PO)
landscape across multiple environments to support
development, testing, and production activities.
Integration scenarios were meticulously developed
and subjected to rigorous unit testing. To optimize
data extraction, custom ABAP extractors and triggers
were implemented within the SAP S/4HANA system.

Comprehensive testing was executed to validate

the integration’s functionality, performance, and
scalability under diverse conditions. User acceptance
testing was conducted with key stakeholders to
ensure alignment with business requirements.

The deployment phase followed a staged rollout

approach, prioritizing non-critical data flows initially

and progressively introducing real-time integrations
for critical processes. Post-go-live, dedicated
hypercare support was provided to address any
emergent issues and guarantee a smooth transition.

Results and Technical Achievements

The integration project yielded substantial technical
and business advantages for the client. Near real-
time data synchronization was established between
SAP S/4HANA and the 3PL. WMS, with minimal
latency for critical transactions. The system adeptly
handled high volumes of data, including inventory
movements, sales orders, and purchase orders.

Data accuracy significantly improved, reducing
discrepancies between SAP and the 3PL WMS. The
optimized integration process alleviated SAP system
load during peak periods, enhancing overall system
performance. Error management was streamlined
with automated error recovery, minimizing manual
intervention. Finally, real-time visibility into
inventory and order status through custom Fiori apps
empowered stakeholders with data-driven decision-
making.
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Technical Lessons Learned and
Best Practices

Several technical lessons were learned, and best
practices were identified throughout the project. A
modular approach to integration scenario design
enhanced maintainability and adaptability for
future enhancements. Implementing intelligent
caching for frequently accessed master data
optimized system performance by reducing the load
on both SAP and 3PL systems.

Asynchronous communication patterns for non-
critical updates improved system responsiveness.
Robust data validation at multiple levels ensured
data integrity. Regular monitoring and tuning of
SAP PI/PO, and database query enhancements,
were crucial for maintaining high performance.
Comprehensive documentation and version
control of integration artefacts were essential for
troubleshooting and future development.

Contact:

Ankit Gupta
Managing Director
Phone: +91.120.697.2700 / +91.124.661.8600

Future Roadmap

Building upon the successful integration, the client is
exploring innovative advancements for supply chain
optimization. Predictive inventory management using
machine learning is being considered to revolutionize
stock control and ordering processes. Expanding

the integration to include IoT devices will provide
real-time tracking of goods in transit, enhancing
supply chain visibility. The client is also exploring the
potential of blockchain technology to create an end-
to-end traceable supply chain, setting new industry
standards for transparency and accountability.

Email: ankit.g@protivitiglobal.in, sapinfo@protivitiglobal.in

This publication has been carefully prepared, but should be seen as general guidance only. You should not act or refrain from acting, based upon

the information contained in this presentation, without obtaining specific professional advice. Please contact the person listed in the publication to
discuss these matters in the context of your particular circumstances. Neither Protiviti India Member Private Limited, nor the shareholders, partners,
directors, managers, employees or agents of any of them make any representation or warranty, expressed or implied, as to the accuracy, reasonable-
ness or completeness of the information contained in the publication. All such parties and entities expressly disclaim any and all liability for or based
on or relating to any information contained herein, or error, or omissions from this publication or any loss incurred as a result of acting on information

in this presentation, or for any decision based on it.
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