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Abstract: The modern enterprise is rapidly shifting towards global operations, demanding agile, scalable, and reliable data management 

systems to cope with the complexities of cross - regional data sharing. In this paper, we discuss the design, architecture, and 

implementation of a Global Cross - Regional Enterprise Data Platform that aims to centralize data across multiple geographies while 

addressing challenges related to data latency, compliance, governance, and security. We propose an approach that leverages cloud - native 

technologies, microservices, and data virtualization to enable centralized data access without compromising regional requirements. The 

paper provides a deep dive into key architectural principles, data integration and storage techniques, and best practices for data 

governance, while showcasing a case study of an enterprise which has successfully implemented such platform.  

 

Keywords: Global data platform, Cross - regional data management, Centralized data architecture, Data governance, Cloud - native 

architecture, Data integration 

 

1. Introduction 
 

Enterprises today face a rapidly evolving landscape where 

globalization, digital transformation, and data - driven 

decision - making play pivotal roles. As companies expand 

operations across regions, they encounter a growing need to 

consolidate data from multiple sources while ensuring 

seamless access across regions. The challenge lies in 

integrating data that is distributed, structured in various ways, 

and governed by different regulatory frameworks.  

 

The Need for a Centralized Data Platform 

Traditional data management systems often struggle to 

support large, multi - region enterprises, leading to silos, 

latency issues, inconsistent data and governance processes. A 

centralized data platform offers a cohesive solution, where 

data from disparate systems, locations, and business units can 

be aggregated, processed, and analyzed in a unified manner. 

This platform would offer:  

• Streamlined Operations: Centralized data management 

eliminates redundancies and accelerates decision - 

making.  

• Cross functional Datasets: Bring data from various 

enterprise systems such as CRM, ERP, Supply Chain, HR 

management and enable cross functional use cases.  

• Consistency: Uniform data governance policies ensure 

data accuracy and reliability.  

• Cost Efficiency: Leveraging cloud and modern data 

architectures reduces infrastructure costs and enables 

scalability.  

 

2. Scope of the Paper 
 

This paper will focus on the key elements required to build a 

global cross - regional enterprise data platform. It includes an 

in - depth analysis of architecture design, data integration 

methods, data processing, compliance considerations, and 

security. Towards the end of the paper, I will present a case 

study on setting up a cross regional global data platform for a 

large global manufacturing enterprise.  

 

 

Main Body 

 

Architecture of the Global Data Platform 

The architecture of a cross - regional data platform must be 

robust, scalable, and flexible to handle a variety of data types 

and integration scenarios.  

 

Data Ingestion Layer: The first step in centralizing data 

involves capturing data from various sources, such as 

enterprise resource planning (ERP) systems, customer 

relationship management (CRM) platforms, Internet of 

Things (IoT) devices, and more. Data ingestion is done 

through:  

• Batch Processing: For large volumes of structured data to 

be processed in batches Eg: Daily, Weekly 

• Change Data Capture (CDC): Monitoring data changes 

in real - time at the source and ingesting it to data platform.  

• Real - Time Streaming: For applications where latency is 

critical, such as financial transactions.  

• Event - Driven Architecture: To handle asynchronous 

data flows and real - time notifications.  

 

Data Storage Layer: The data storage layer must support a 

variety of data models (e. g., relational, document, graph) to 

accommodate different types of enterprise use cases. Options 

include:  

a) Distributed Databases: Such as Google Spanner or 

Amazon Aurora for relational data.  

b) Data Lakes: Leveraging storage solutions like Amazon 

S3 or Azure Data Lake for semi - structured and 

unstructured data.  

c) Distributed Data Lakehouses: Platforms like 

Databricks, Snowflake or Google Big Query can be used 

for querying structured data efficiently. These platform 

typically follow medallion architecture, following 3 tiered 

storage layer.  

• Bronze Layer: Raw data is ingested from source system 

to data platform as - is without any data transformation.  

• Silver Layer: Data is read from bronze layer, data 

quality checks are applied, audit columns are added and 

loaded to the silver layer.  
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• Gold Layer: Data is read from silver layer and 

transformed as per the target dimension data model (Eg: 

Star schema) and business rules. Aggregated tables are 

created based on reporting requirements.  

 

Data Processing Layer: Data processing must be scalable 

and capable of handling massive data volumes from different 

data sources. This can be accomplished through:  

• ETL/ELT Pipelines: For transforming data before or 

after loading.  

• Microservices: Breaking down processing tasks into 

independently deployable services ensures flexibility and 

scalability by providing data as a service primarily through 

APIs.  

• Data Virtualization: This enables querying of data across 

regions without physically moving it, minimizing latency 

and cost.  

 

Data Access Layer: This layer handles requests for data from 

business applications and analytics tools. Key considerations 

here include:  

• APIs: Providing RESTful or Graph QL APIs to interact 

with the data platform.  

• Federated Queries: To access data stored across multiple 

regions and platforms seamlessly.  

• Data Virtualization: This enables access to data across 

databases without physically moving it, minimizing 

latency and cost.  

 

Enterprise data platform architecture with key components 

 
 

Global Cross regional data platform architecture 

 
 

3. Global Architecture Considerations 
 

Data Residency and Sovereignty 

One of the primary challenges in a cross - regional platform 

is managing data sovereignty laws, which require that certain 

data remain within specific geographical boundaries. The 

platform should offer features such as:  

• Data Residency Management: Ensuring that sensitive 

data stays within the required region so that enterprise 

remains in compliance with applicable local laws and 

regulations.  
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• Compliance Engines: Automating adherence to 

regulations like GDPR, CCPA, PCI and HIPAA by 

automatically identifying and classifying sensitive fields.  

 

Disaster Recovery and High Availability 

To ensure uninterrupted service, the platform must have 

robust disaster recovery and high - availability strategies. This 

includes:  

• Geo - Redundancy: Replicating data across multiple 

regions by utilizing features available in cloud native 

distributed data platform such as Databricks, Snowflake.  

• Failover Mechanisms: Automatically switching to a 

backup secondary region in case of failure in primary 

region.  

 

Data Governance and Security 

In a global enterprise data platform, managing the integrity, 

privacy, and security of data is paramount. This section 

outlines the best practices for governance and security.  

 

Governance Framework: A governance framework ensures 

that data quality, integrity, and compliance are maintained. 

Core components include:  

• Data Cataloging: Keep an inventory of data assets with 

definition of data elements for users to understand and 

consume data.  

• Data Stewardship: Appoint roles to ensure data policies 

are enforced across cross functional departments and 

quality of data.  

• Compliance Audits: Perform periodic ad - hoc audits to 

ensure governance framework is enforced and followed.  

 

Data Security: Security is a critical concern in a cross - 

regional platform, particularly when sensitive data is shared 

across borders. Measures include:  

• End - to - End Encryption: Data is secured both at rest 

and in transit using advanced encryption mechanisms.  

• Access Control: Implementing least - privilege access and 

multi - factor authentication (MFA).  

• Data Masking: For sharing datasets without exposing 

sensitive information.  

 

4. Case Study 
 

Background: A large global manufacturing firm operating in 

85 countries and 4 geographical regions had disparate data 

sources and more than 50 databases storing cross functional 

data sets such as sales and marketing, finance, supply chain, 

parts, field operations. Firm was looking simply and 

standardize the data processing, enable faster decision - 

making across operating regions and countries.  

 

Implementation 

Snowflake was selected as global enterprise data platform and 

Azure as the cloud platform. Following key steps are followed 

to operationalize the platform:  

• Snowflake instance was set up across 4 operations regions. 

Americas instance was set up in northern Virginia data 

center, Emea instance was set up in Netherlands data 

center, Apac and China instance was set up in Hong Kong 

data center to accommodate regional data residency 

requirement.  

• Data was ingested into the enterprise data platform from 

siloed databases hosted in various countries and regions. 

Data was combined at regional level based on functional 

category such as finance, supply chain.  

• Downstream use cases such as reporting, executive 

dashboards, advanced analytics are enabled from 

enterprise data platform instead of relying on siloed 

country level database.  

• Snowflake’s native cross regional data sharing feature was 

used to combine datasets across regions and enable use 

cases at global level.  

 

Results and Benefits 

Consolidation of data across the globe resulted in enabling use 

cases that allowed the enterprise to streamline and standardize 

processes, better decision making, increase revenue, and save 

direct and indirect cost.  

• Global sales, finance executive dashboards enabled senior 

leadership to make quick and accurate decision making, 

helped the firm to be nimble and respond to market 

changes efficiently.  

• Firm was able to create global parts master database with 

the help of cross regional data sharing which resulted in 

elimination of duplicate parts across regions and save 

more than $5M through improved productivity in 

manufacturing process and supply chain optimization.  

• 50% reduction in vendor onboarding due to newly created 

global vendor database with information such as vendor 

risk score, Duns number, legal entity name etc.  

 

5. Conclusion 
 

Building a global cross - regional enterprise data platform is 

a complex but necessary undertaking for modern enterprises 

seeking to unify data and processes across geographies. By 

leveraging cloud - native technologies, data engineering, 

AI/ML and robust governance frameworks, organizations can 

overcome challenges related to latency, compliance, and 

security.  

 

Looking ahead, as technologies like AI, machine learning, 

and IoT continue to evolve, the centralized data platform will 

increasingly integrate with these advancements, providing 

enterprises with deeper insights and predictive capabilities. 

Future work in this domain can focus on enhancing platform 

scalability, refining federated data architectures, and 

addressing emerging security threats in a globally distributed 

environment. A commitment to innovation and a deep 

understanding of regional requirements will empower 

enterprises to leverage centralized data platforms effectively, 

enabling sustainable growth and a competitive edge in the 

global marketplace.  

 

In summary, the implementation of a global cross - regional 

enterprise data platform is no longer optional but a strategic 

necessity. By building on the insights and approaches 

discussed, organizations can move toward a resilient, 

compliant, and high - performing data infrastructure that 

meets the demands of today's interconnected world.  
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