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Data Governance ln The
Modern Era

In today’s evolving digital landscape where businesses rely heavily on data to gain
competitive advantages and drive operational efficiencies, the use of generative Al
and Large Language Models (LLMs) such as GPT-4 becomes the key differentiator
to company success. However, utilizing such tools in enterprise applications
necessitates careful attention to data quality and privacy. Since most enterprise data
1s derived from siloed sources that are unorganized, incoherent, and at times,
erroneous, this complicates the adoption of high-quality data for generative Al
applications. Therefore, the need for a centralized data management system becomes
increasingly crucial to the availability, usability, integrity, and security of enterprise
data.

In this white paper, we explore the intricacies of enterprise data governance,
elucidating the essential steps necessary to establish a robust data management
framework that ensures the reliability and safety of Al-driven solutions while
enabling businesses to extract maximum value and achieve strategic objectives.

By understanding the existing issues and challenges in relation to the management
of data, enterprises can leverage a stack of most-effective data tools or centralized
data execution platforms to gain valuable market insights and optimize resources.
Ultimately, an effective data governance framework will provide businesses with a
competitive edge, fostering increased revenue and profitability through improved
decision-making and operational efficiency.
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Understanding Regulations
And Defining Objectives

Building a data governance framework from scratch requires an in-depth
understanding of the current regulatory landscape. As governments and regulators
continue to develop new policies and guidelines for organizations using machine
learning and Al during their business practices, understanding the basic protocols
before setting a competitive objective for your data governance framework can help
your organization mitigate the risk of legal disputes and reputational damages.

Several key data governance regulations worldwide address various aspects of data
management, privacy, and security. Here are some of the most important policies
currently applicable to most businesses:

Policy Region Scope
iGeneral Data Protection Regulation (GDPR) * | European Union (EW) and | Regulates data protection and privacy for all individuats within the ELl and EEA
European Economic Area
(EEA)}
California Consumer Privacy Act (CCPA) California, USA FProvides Califormia residents with the right io know what personal data is being

collected about them, 1o access it, and to request deletion.

Health Insurance Portability and Accountability Act | USA Requlates the handling of Protected Health Information (PHI) by healthcare
(HIPAA) providers, insurers. and their business associales.

Payment Card Industry Data Security Standard (PCl1 | Global Applies to organizations that handle credit card transactions

DSS)

Singapore Personal Data Protection Act {FDPA) Singapore Gaoverns the collection, use, and disclosure of personal data

Personal Information Protection and Electronic Canada Governs how private-sector organizations collect, use, and disclose personal
Documents Act (PIPEDA) information im the course of commercial activities.

Data Protection Act {DPA) UK Complemenis the GDPR in the UK., covering data protection and privacy righis.
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Navigating complex and evolving regulations such as GDPR, CCPA, and industry-
specific standards requires your organization to stay acutely aware of the constant
changes and adjust strategies accordingly. In other cases such as multinational
companies, aligning with global standards streamlines compliance across diverse
jurisdictions and ensures consistency from across the board.

Once these regulations have been understood and implemented, you can translate
organizational goals into specific data governance objectives that best advance your
strategic goals.

Given that industries have varying priorities, the focus of your data governance
strategy might shift between enhancing customer satisfaction, improving operational
efficiency, ensuring regulatory compliance, or achieving higher growth targets.

Taking the retail industry as an example, if the goal of your company is to improve
customer satisfaction, the center of your data governance framework should be the
circulation of customer data within the organization, making sure that all data stored
in your database is secured, accurate, complete, and easily accessible for decision-
making.

Since different technical tools and solutions cater to distinct capabilities and needs,
having clear objectives and standards for your data governance framework will
guide the selection and implementation of the appropriate tools, ensuring that your
program effectively supports your strategic goals and maximizes the overall
performance of your business.
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Establishing Data
Governance Framework

A &

People-in- Policies-in- Operational- Supporting
charge place Workflow Tools

Key Elements of the Framework

For all businesses, regardless of their purpose or size, establishing a fundamental
data governance framework involves four key components: information and policies
delivered by people, processes integrated into the workflow, and capabilities
supported by relevant technologies.

People-in-charge

Assign roles and responsibilities for individuals involved in data governance, such
as stakeholders from various departments, including IT, compliance, and business
units, or forming a data governance committee to oversee the implementation of the
program.

Policies-in-place

Define the rules, standards, and procedures for managing data throughout its
lifecycle that address data quality, privacy, security, and compliance.
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Operational-Workflow

Implement procedures for data collection, storage, access, and usage, including
methods like data cataloging, data cleansing, and data maintenance to ensure the
quality, security, privacy, and accessibility of data. Establish workflows that are
responsible for executing and monitoring data governance policies.

Supporting Tools

Determine which technological solutions, such as data governance software or
integrated platform should be used for data integration, quality control, data
cataloging, and security assurance.

Steps to Assess Your Priorities

Before diving right into pulling the right people and tools, however, you might want
to do an internal audit to find out the best practices suitable for your enterprise. Here
are a few steps that might help you determine the scale, timeline, and progress of
your program.

Conduct a data audit: Start by 1dentifying and cataloging all the data your business
collects, stores, and uses. This will give you a clear picture of your current data
landscape. Make sure you know the types of data assets your company owns, where
it’s stored, how 1t’s used, and more importantly, who has access to it.

Prioritize critical data assets: Identify and categorize your crucial data assets—
those essential for your business operations or of significant value. This approach
allows you to direct your 1nitial governance efforts where they will have the most
impact.

Create a roadmap: Develop a detailed roadmap for implementing data governance
and prioritize initiatives based on business impact and feasibility as a reference so
that the implementation process is smooth and manageable.

Choose the right tools: Examine the type of data management and governance
technologies you want to invest in. Consider tools for data cataloging, quality
management, security and privacy protection, data integration and metadata
management.
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Implement Data
Governance for LLMs

Once you determine the key objectives and fit-for-purpose approach for your data
management framework, the real work of governing data begins.

First, let’s take a look at an example of user-request workflow to identify where data
management takes place:

Data Retrieval

Request
O Transmission
m Ingestion/ '
———— Tokenization & — Contextual Processing > @

Initial User Request ;
Compression

End-user Output

; " Response Generation

Detokenization

External Database
(RAG, External APIs, etc.)

J Enterprise Database & Data Warehouse

Client-Side Processing Requnsg
Transmission

From 1nitial user request to the end-user output, data governance can be applied to
almost all stages of the workflow, including:

e Data Access Control: accessing existing policies and regulations, such as
identifiable information redactions, to authenticate the user and grant access

e Data Collection: the process of gathering and analyzing accurate data from
various sources whilst ensuring the process aligns with existing compliance
policies
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e Data Storage: the retention of information using technology specifically
developed to keep that data and have 1t as accessible as necessary

e Data Processing: a standardized, documented, and repeatable process to
interpret and extract useful information from the data collected and convert raw
data into meaningful insights, reports, and actionable outputs

At the centre of effective data governance sits the quality, accessibility, and security
of your datasets—they are the pillar to achieving valuable insights, maintaining
operational efficiency, and ensuring compliance with regulatory requirements.

9 s @

Security and Accessibility Quality
Privacy

Key Pillars of Data Governance

e Accessibility: Efficient and appreciate data accessibility plays a key role in how
effectively organizations can utilize their data assets. It also maintains adequate
permissions that gives your company competitive advantages when it comes to
market analysis and decision-making.

e Quality: High-quality data serves as the foundation for accurate analysis,
effective business operations, and regulatory compliance.

e Security and Privacy: Ensuring the security and privacy of data 1s fundamental
to maintaining trust, complying with regulations, and safeguarding
organizational assets.
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Discover and Understand Your
Data Through Data Cataloging

Data cataloging 1s a crucial process in data management and governance that
provides a comprehensive inventory of an enterprise’s knowledge and data assets. It
enables users to discover, access, and manage data across various sources and
systems.

Think of the data catalog as a centralized location where your data assets are stored
—this includes information about data sources, datasets, data schemas, and data
quality:.

For LLMs, a data catalog helps the system to quickly discover and access relevant
datasets and generate a corresponding response upon user request. The successful
implementation of data cataloging provides a structured way to locate and
understand the data available for training or fine-tuning the model. It also ensures
that the data used to enhance machine learning ability is of high quality and
consistency, which helps in maintaining the integrity of the data that influences the
model performance.

There are numerous technical tools out there that can help you to search over a
continuously updated catalog of datasets, dashboards, charts, and ML models to
ensure that data 1s easily accessible when making informed business decisions.

To name a few, for example, Amundsen excels 1n 1ts search and discovery
capabilities, allowing users to quickly find relevant data assets through a powerful
search engine therefore improving data accessibility and usability.

Softwares such as DataHub implement mechanisms such as the “shift-left” method
and push-based architecture to pre-enrich important metadata using ingestion
transformers and allow continuous database updates to tame the complexity of the
data ecosystem.

OpenMetadata, on the other hand, has a simpler architecture with a schema-first
approach and built-in data profiling features that centralize metadata from various
data sources into a unified catalog, making it reliable and easy to maintain.
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Improve the Quality of Your
Database by Conducting Data
Quality Assessment

Throughout the complete lifecycle of data, it 1s constantly at risk of being distorted
by 1nappropriate handling, inaccuracies, or other factors that compromise its
integrity, yet optimal decision-making requires complete and precise data sources.
To safeguard the value of your enterprise datasets and ensure data quality,
companies must implement procedures to sustain data integrity. Typically, a
comprehensive data quality assurance procedure includes:

* Implement data quality metrics that define key metrics such as the accuracy,
completeness, consistency, and uniqueness of enterprise data while establishing
rules for data entry, processing, and validation to ensure these metrics are met.

« Execute data profiling and assessment to analyze existing data and understand its
structure, quality, and existing issues.

« Enforce data cleansing, validation, and enrichment to ensure successful data
transformation into the required formats and standards before being stored in the
enterprise knowledge base.

» Tracking the origins and transformation of data as 1t moves across various stages
of 1ts cycle to understand the impact of data on any machine learning tool’s
performance and assist organizations in identifying quality issues by

* Implement automated data quality monitoring mechanisms to continuously
monitor data quality and flag ongoing issues.
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Regulate Your Data in
Alignment With Data Privacy
Principles

To regulate how data is collected, used, protected, and managed in compliance with
legal and ethical standards, companies should deploy corresponding data privacy
mechanisms to further safeguard personal and sensitive data from security breaches.
Data governance often deploy the following mechanisms to help enhance data
privacy:

Data Classification: Categorize data into different levels based on its sensitivity,
value, and governing principles. This categorization helps organizations manage
data more effectively and ensures that appropriate protection measures are applied
based on the sensitivity and importance of the data.

Data Masking: Obscure specific data within a database to protect it from
unauthorized access. For example, replacing sensitive data with fictitious but
realistic data in non-production environments.

Data Encryption: Encrypt data during transmission over networks such as SSL/
TSL for web traffic and safely store data-at-rest to protect it from unauthorized
access.

Data Minimization: Identify and manage data retention policies more effectively,
ensuring that data 1s kept only as long as necessary and 1s properly disposed of when
no longer needed. For example, only collect data that 1s essential for its intended
use.

Data Anonymization: Remove personally identifiable information (PII) from data
sets to prevent the 1identification of individuals and change data in such a way that
individuals cannot be identified, even when the dataset 1s exposed.
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Safeguarding Your Data With
User Access Control

Advancing prompt user access control involves utilizing tools and technologies that
facilitate the dynamic management of user permissions and access to resources.
These tools are used to verify user identity, ensuring that users have the appropriate
level of access based on their 1dentities, roles, and other contextual factors. Take a
look at some of the most common strategies of user access control:

Identity and Access Management: Solutions such as Single Sign-On (SSO), Multi-
Factor Authentication (MFA), and Federated Identity Management(FIM) allow the
system to directly authenticate user identity.

Access Control Management: Role-based Access Control (RBAC), Attribute-
Based Access Control (ABAC), and Policy-Based Access Control (PBAC) are used
to manage access permissions using predefined rules such as policies, user roles, and
user attributes.

Privileged Access Management: Privileged accounts are managed and monitored
specifically with a focus on password management and access auditing.

Cloud Access Security: Cloud security management tools and data loss prevention
systems help monitor user access to cloud services in compliance with
organizational policies.

Monitoring Data Access: User behaviour patterns are monitored and analyzed to
identify anomalies and potential security threats, enhancing the system’s ability to
respond promptly to unauthorized access.

Access Request and Approval Systems: Request and approval systems give users
permission to request access to resources. Approval processes are often streamlined
through automated workflows and policy enforcement.
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t 1s always the enterprise’s responsibility to implement strategies that will ensure the
consistent compliance of user prompts. For instance, Microsoft emphasizes a
systematic approach to cleansing, integrating, and regularly updating data to
maintain alignment with global standards. Similarly, Deloitte focuses on maintaining
data accuracy through rigorous data source cross-checking.

In addition to these best practices, third-party platforms that specialize in access
control can also be utilized to enhance security measures and alleviate the burden of
data protection from your organization.
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Evaluate, Monitor, and
Continuous Improvement

Once a complete data governance process 1s in place, it’s important to evaluate,
monitor and continuously improve its performance so that your efforts can be
quantified and sustained.

To evaluate the effectiveness of your framework, define clear metrics and KPIs that
reflect the success of your data governance program and develop benchmarks for
these metrics to compare performance over time and against industry standards.
Make sure these metrics encompass a broad spectrum, including data accuracy, data
completeness, consistency, and uniqueness.

Monitoring and measuring the performance of your data governance strategy is
critical to ensuring the effectiveness of the program and i1dentifying any existing
gaps or 1ssues. This includes conducting periodic audits, reviews, assessments, and
reviews of data governance processes, controls, and outcomes.

Like any discipline within an organization, data governance 1s a continuous
responsibility, and organizations need to make sure that their practices are constantly
adapting the most up-to-date standards while incorporating guidelines and
objectives outlined by best practices—an approach of continuous improvement will
enable your data governance program to stay relevant and deliver maximum value to
the organization.
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Conclusion

Implementing a robust data governance framework requires ongoing effort and
commitment from all levels within the organization. It encompasses a significant
investment of resources from the people involved to the technologies incorporated.
The success of a data governance initiative requires more than just having the right
policies and procedures—you need the appropriate tools to help you manage and
monitor the quality and security of your data so that you can focus on strategic
decision-making and achieve business ambitions.

In such cases, we recommend leveraging platforms dedicated to solution
integrations to streamline and enhance your data management capabilities. With
access to over 135 top-tier data tools, Shakudo allows you to manage, secure,
analyze, and govern your data with minimum effort. Acting as the operating layer on
top of your cloud, Shakudo allows you to pick the best-breed data tools that are most
up-to-date and relevant for you without worrying about maintenance costs or
security breaches.

As a solution provider, Shakudo has been helping numerous enterprises reduce
significant cloud costs while safeguarding their most valuable data assets. It
manages the networking, credentials, SSO, security, and interconnectivity between
some of the most advanced Al tools, so you don’t have to worry about scaling
infrastructure.

Curious to learn how Shakudo can assist in enhancing the data governance process
for your LLM 1nitiatives? Schedule a call with our Shakudo expert, and let us show
you a demo of our best works.
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§ SHAKUDO

Shakudo creates compatibility across the best-of-breed data tools for a more
reliable, performant, and cost effective data and Al operating system. As an
operating layer on top of your cloud Shakudo allows you to pick the best-of-

breed data tools for your needs, while providing a platform wit
automated DevOps experience. This combines the best of bot
stack practices so you can focus on delivering business value

N fully
N worlds in data
with data.

Shakudo is the most easy, secure, cost-effective, scalable way to bring the
most advanced data and Al tools to your data. Find out more at shakudo.io.
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