Designing a Scalable Data
Governance Framework:
Implementation Overview

Join us as we delve into the architecture of enterprise-grade data
governance for multi-tenant cloud environments. We'll examine proven
strategies for constructing governance frameworks that seamlessly
integrate security protocols, regulatory compliance requirements, and
efficient data accessibility—all designed to scale with your organization's
evolving needs.

By: Kushal Shah
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Today's Governance Challenges

Data Isolation Regulatory Complexity Operational Efficiency
Enforcing rigorous tenant data Architecting systems that Implementing governance controls
segregation while enabling seamless simultaneously satisfy GDPR, CCPA, that maintain ironclad security
cross-functional operations and HIPAA, and industry-specific without impeding authorized access
analytics capabilities. compliance requirements across or degrading system performance.

global jurisdictions.

We implement row-level security We deploy performance-optimized,

and tenant-specific encryption to We integrate automated compliance scalable infrastructure ensuring that
maintain data segregation. mechanisms to satisfy multiple security measures don't impact
regulations such as GDPR, HIPAA, system performance.
and CCPA.

Challenge Identification and Resolution Timeline

S

Data Isolation Reqgulatory Complexity Operational Efficiency

Identified: Q1 2021 Identified: Q2 2021 Identified: Q3 2021

Resolved: Q3 2021 Resolved: Q1 2022 Resolved: Q2 2022
Location: Cloud Infrastructure Team, Location: Legal & Compliance Location: DevOps Team, Asia Pacific

North America Department, Europe



Framework Architecture Overview

Tenant-Specific Controls

Granular permission frameworks with customizable
security postures tailored to each organization's
unique requirements. We configure granular, role-
based access controls for each tenant, using custom
security postures.

Core Infrastructure

We leverage enterprise-grade cloud services with
distributed storage for redundancy and reliability.

Deployment Timeline & Tools:

Tenant-Specific Controls
Data Architecture

Core Infrastructure

O

=
=

@

Data Architecture

Advanced row-level security mechanisms with
tenant-aware encryption schemas ensuring complete
data isolation. We deploy row-level security with
tenant-aware encryption schemas to ensure
isolation.

Deployed Q3 2021 using Okta Identity Cloud and Azure AD
Implemented Q4 2021 with Snowflake and HashiCorp Vault

Established Q2 2021 on AWS with S3, EC2, and RDS
instances



Data Isolation Strateqgies

Logical Separation

Advanced row-level security
mechanisms ensure complete data
isolation within shared database
environments.

Proprietary filtering algorithms
guarantee tenants can only access and
manipulate their own contractual
datasets.

* We apply row-level security to
ensure that each tenant can only
access their own data.

* Tools: Implemented using
PostgreSQL RLS, Oracle VPD, and
custom middleware layer.

* Timeline: Deployed Q3 2021 after
4-month development cycle; fully
operational by October 2021.

Custom Encryption

Tenant-specific encryption keys
implement AES-256 protection for all
sensitive data fields.

Zero-knowledge architecture prevents
even privileged administrators from
accessing unencrypted tenant content.

* Tenant-specific encryption keys are
used for AES-256 encryption,
ensuring data is unreadable by
unauthorized users.

® Tools: HashiCorp Vault for key
management, AWS KMS
integration, and custom encryption
libraries.

* Timeline: Implemented Q4 2021
over 3 months; comprehensive key
rotation protocols established by
January 2022.

Mettaribia Taghing

Metadata Tagging

Comprehensive tenant identifier
tagging embeds ownership into every
data element in the ecosystem.

Enables real-time automated
enforcement of sophisticated access
control policies across all interfaces.

* We tag each data element with a
tenant identifier, enforcing access
control and data ownership.

¢ Tools: Apache Atlas for metadata
management, custom tagging
framework, and Collibra
integration.

¢ Timeline: Rolled out Q1 2022
following 5-month development;

all historical data retroactively
tagged by March 2022.



Automated Compliance Engine

Our implementation provides continuous monitoring with automated resolution capabilities:

Detect

Continuously monitor and analyze data streams against
regulatory frameworks and compliance standards

Tools: Splunk for real-time monitoring, AWS CloudTrail, and
OneTrust GRC for regulatory alignment.

Timeline: Implemented in Q1 2022 after a 3-month
integration period.

Alert

Generate real-time notifications for compliance
discrepancies with prioritized severity levels

Tools: PagerDuty, ServiceNow GRC, and custom alert
prioritization engine.

Timeline: Integrated Q2 2022 simultaneously with
validation systems.
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Validate

Apply sophisticated algorithms to verify precise adherence
to jurisdiction-specific regulations

Tools: IBM OpenPages, custom validation frameworks, and
Collibra Data Intelligence Cloud.

Timeline: Deployed Q2 2022 following 4 months of
algorithm development and testing.
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Remediate

Deploy intelligent automated workflows to execute
prescribed corrective measures and document resolution

Tools: Automated runbooks in Ansible, ServiceNow
workflow automation, and MetricStream for
documentation.

Timeline: Finalized Q3 2022 after extensive testing across
multiple compliance scenarios.



Layered Security Implementation
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Identity Controls

Robust multi-factor
authentication with granular role-
based access management

We implement multi-factor
authentication with detailed role-
based access management for
granular control.

Tools: Okta for MFA, Microsoft
Active Directory, and custom
RBAC framework.

Timeline: Deployed Q3 2021
following 2-month pilot program;
enterprise-wide adoption
completed by November 2021.

Storage Safequards

Comprehensive at-rest encryption with distributed key management architecture

D

Data Protections

Advanced masking and
tokenization technologies
safeguarding sensitive
information

Advanced masking and
tokenization protect sensitive
information in all interactions.

Tools: Protegrity for data
masking, Voltage SecureData for
tokenization, and Imperva for
discovery.

Timeline: Implemented Q1 2022
after 4-month phased rollout;
retroactive protection applied to
legacy systems by March 2022.
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We apply at-rest encryption with distributed key management across storage layers.

Tools: AWS KMS, Azure Key Vault, Thales Luna HSM, and custom encryption libraries.

Transport Security

Military-grade end-to-end
encryption protecting all data in
transit

End-to-end encryption using
military-grade protocols secures
all data in transit.

Tools: TLS 1.3, AWS Certificate
Manager, and HashiCorp Vault for
certificate management.

Timeline: Upgraded Q4 2021 over
2-month period; legacy protocol
deprecation completed by
December 2021.

Timeline: Deployed Q2 2022 following 3-month infrastructure update; full migration of legacy storage completed by June

2022.



Global Reqgulatory Adaptability

Geographic Data Sovereignty

Sophisticated routing protocols ensure
data remains within legally mandated
jurisdictions. We implement dynamic
routing protocols that ensure data
remains within legally mandated
jurisdictions. Tools include Azure Policy
for EU GDPR, AWS Control Tower for
APAC regulations, and OneTrust
DataGuidance for multi-jurisdictional
mapping. Initial rollout completed Q1
2022, with LATAM expansion finalized in
Q3 2022.
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Retention Management

Jurisdiction-specific data retention
protocols applied with precision to all
contractual information. Jurisdiction-
specific retention policies are enforced
automatically, with data purging
protocols in place. Leveraging OpenText
for EU markets, IBM Information
Lifecycle Governance for North America,
and Micro Focus Content Manager for
APAC compliance. Global
implementation completed Q4 2022
after 6-month phased regional
deployment.

Regulatory Documentation

Comprehensive compliance evidence
captured through automated
documentation systems. Standardized
audit-ready reports instantly available
across multiple regulatory frameworks.
Automated systems generate
standardized, audit-ready reports using
MetricStream GRC for US regulations,
Galvanize HighBond for EU directives,
and SAl Global for international
standards. Documentation framework
established Q2 2022 with quarterly
updates to accommodate emerging
regulations.



Comprehensive Audit Capabilities

©) Access Events

Every interaction with sensitive data is meticulously logged with comprehensive metadata including timestamp,
user identification, and specific action type.

Tools: Splunk Enterprise Security, Elastic Stack, and AWS CloudTrail for cross-platform event correlation.

Timeline: Initial deployment Q3 2021; full integration with legacy systems completed by November 2021.

Modification Tracking
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Advanced versioning technology captures every modification to contracts, enabling detailed differential analysis
between versions.

Tools: GitHub Enterprise, Atlassian Bitbucket, and DocuSign Monitor for contract version control.

Timeline: Implemented Q4 2021 after 3-month testing period; historical data migration finished by January 2022.

A Export Monitoring

All data export operations are comprehensively documented with destination records, purpose justification, and
verification from authorized approvers to ensure complete chain of custody.

Tools: Microsoft Purview, Varonis Data Security Platform, and custom API logging framework.

Timeline: Rolled out Q1 2022 in phases; enterprise-wide enforcement activated by March 2022.

9, Security Incidents

Sophisticated detection systems automatically flag anomalous activities, generating prioritized alerts with essential
forensic artifacts and contextual intelligence for immediate investigation.

Tools: CrowdStrike Falcon, Palo Alto Cortex XDR, and ServiceNow Security Operations.

Timeline: Security incident monitoring framework established Q2 2022; advanced correlation capabilities enabled
by May 2022.



Real-World Implementation Results

40% 30%

Compliance Integrity Operational Excellence

Increased by 40% across APAC region over 6 months (Q3-Q4

30% efficiency gain in North American offices from Q1-Q3 2023
2022)

Tools: ServiceNow GRC, Splunk Enterprise Security, Custom

Tools: MetricStream GRC, Automated Compliance Engine, APl Framework

DocuSign Monitor

65% 99.9%

Audit Acceleration Enterprise Reliability

65% faster reporting cycles in European operations starting Q4

Maintained 99.9% uptime globally since full deployment in Q2
2022

2023
Tools: Galvanize HighBond, GitHub Enterprise, Atlassian

Tools: CrowdStrike Falcon, Palo Alto Cortex XDR, AWS
Bitbucket

CloudTrail

These results demonstrate the effectiveness of our phased global implementation, with regional variations reflecting different
regulatory environments. Each metric improved progressively following the deployment of specialized toolsets tailored to

regional requirements, with the most dramatic gains observed in European operations due to the early adoption of advanced
versioning technology.



Implementation Roadmap

Assessment (Q3 2021, 6 weeks) 1

Conduct a gap analysis to identify compliance and
security gaps in the existing governance framework.

* Inventory current data assets and classification %

systems

® Evaluate existing security controls against
regulatory requirements

® Document process workflows and identify

governance bottlenecks

Tools: Varonis Data Classification, Prisma Cloud
Compliance Scanner, Microsoft Purview

Implementation: Finance department (New York),
HR operations (Singapore)

Build (Q12022, 12 weeks) D|<

Configure robust security controls and implement
automated compliance mechanisms

* Implement multi-layered security controls with
role-based access management

® Deploy automated compliance engines with rule-
based validation systems

® Configure end-to-end encryption protocols for ‘??

data at rest and in transit

Tools: HashiCorp Vault, Okta Identity Management,
CrowdStrike Falcon, Terraform Cloud

Implementation: Product development (San
Francisco), Customer data systems (Sydney)

Design (Q4 2021, 8 weeks)

Develop a detailed architecture plan, addressing
tenant-specific controls and scalability needs.

® (Create tenantisolation schema with appropriate
security boundaries

* Define automated compliance rule engines for
each regulatory domain

e Architect scalable infrastructure to accommodate

growing data volumes

Tools: Lucidchart Enterprise, AWS Well-Architected
Framework, GitHub Enterprise

Implementation: IT Architecture team (London),
Compliance department (Frankfurt)

Deploy (Q2-Q3 2022, 16 weeks)

Execute phased implementation with continuous
performance monitoring and iterative refinement

® Roll out framework in stages, starting with non-
critical business units

® Establish real-time monitoring dashboards to
track governance metrics

® Conduct regular performance reviews to identify
optimization opportunities

Tools: Splunk Enterprise, Datadog, ServiceNow GRC,
Atlassian Jira

Implementation: Marketing operations (Toronto),
Manufacturing systems (Munich), Sales platforms
(Tokyo)



Key Takeaways
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Fortified Tenant
Isolation

Our robust security
architecture guarantees
complete tenant isolation,
eliminating cross-tenant
vulnerabilities across all
service layers. Implemented
over 12 months (Q1-Q4 2022)
at Financial Services division
(New York) and Healthcare
systems (Boston).
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Proactive
Compliance
Assurance

Intelligent automation
continuously monitors
regulatory alignment,
identifying and remediating
compliance gaps before they

impact operations. Rolled out

in Frankfurt and Singapore
offices over 8 months (Q2-Q4
2022), reducing compliance
incidents by 78%.
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Enhanced Business
Agility

Our framework balances
stringent security protocols
with streamlined access
management, delivering
accelerated performance
without compromising
protection. Deployed across
Sales platforms (Tokyo) and
Marketing operations
(Toronto) in Q3 2022,
reducing workflow approval
times by 62%.
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Enterprise-Grade
Scalability

The solution is designed to
scale with the business,
ensuring governance integrity
as the organization grows.
Successfully tested with
Manufacturing systems
(Munich) and Product
development (San Francisco),
scaling from 2,000 to 15,000
users over 6 monthsin 2022.
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