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Abstract
Data has become a critical asset for modern _

organizations, shaping the way they innovate,
compete, and grow. The ability to capture, process,
and analyze vast volumes of information can
accelerate decision-making, streamline operations, and
create lasting competitive advantage. Yet, despite
significant investments in tools and talent, many
enterprises still struggle to embed Big Data practices
that deliver sustainable results.

The Enterprise Big Data Framework, part of the Data
Science Institute (DASCIN), was designed to address
this gap by providing a vendor-neutral and structured
approach. This white paper introduces the six core
capabilities of the framework - strategy, architecture,
algorithms, processes, functions, and artificial
intelligence - and explains how each dimension
supports the transformation towards a truly data-driven
enterprise. Unlike technology-centric approaches, the
framework highlights the importance of organizational
culture, governance, and knowledge development as
critical success factors.

By integrating technical expertise with organizational
and human capabilities, the Enterprise Big Data
Framework provides enterprises with a practical
roadmap to scale their maturity over time. As part of
DASCIN’s broader ecosystem of certifications,
research, and international community engagement,
the framework empowers both professionals and
organizations to develop their Big Data competencies,
exchange best practices, and stay ahead in a rapidly
evolving digital landscape. Ultimately, the framework
enables organizations to unlock insights, drive
innovation, and maximize the long-term value of data.

03
COPYRIGHT DASCIN. ALL RIGHTS RESERVED.



Why a Big Data O
Framework?

Many words have been written about the rapid growth of data in enterprises and the value that
can be derived from analyzing Big Data. Commonly cited benefits are: Increased speed to
market, Better cost control, and enhanced personalization of marketing campaigns.

Although many enterprises recognize the value of Big Data, most have already initiated initial
projects as an extension of their Business Intelligence efforts. However, many organizations
struggle to realize a positive return on investment from their Big Data initiatives.

Most enterprises have now realized that ‘Big Data’ is not just a project or department that can be
managed by (a part of) the IT department. To achieve long-term value from Big Data, more is
required than hiring skilled data scientists and acquiring a Big Data technology stack. Rather,
data-driven thinking and data-driven decision-making should become part of the organization’s
DNA. This is easier said than done. In a sense, transformation towards a Data Driven Enterprise
can be regarded as an organizational change program. It requires a different way of thinking, in
which all parts of the organization (from strategy to culture) play a vital role. Due to this
requirement, the Big Data Framework was developed.

The Big Data Framework is a structured approach that considers six core capabilities enterprises
need to achieve long-lasting value from Big Data. Rooted in the scientific domain, the Big Data
Framework provides fundamental knowledge and insights into the core components of Big Data.
The topics of the framework range from the technical components of setting up a Big Data
architecture to the soft skills required to set up a Big Data center of excellence. By adopting a
capabilities approach, enterprises can gradually enhance their competencies over time, thereby
firmly embedding the practice of Big Data within the organization.

This white paper provides an overview of the benefits of a framework approach to Big Data.
Subsequently, an introductory overview is provided of the six core capabilities of the Big Data
Framework.

ﬁ
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Benefits of a Framework
Approach for Big Data

Frameworks provide the structure needed to turn potential into lasting results. The Enterprise
Big Data Framework was designed to provide organizations with a clear foundation for
realizing the value of Big Data. Achieving long-term success requires more than just skilled
professionals and advanced technology - it demands a structured approach that builds the right
organizational capabilities.

While the benefits and business cases for Big Data are widely recognized, many organizations
continue to struggle with embedding sustainable practices. The Enterprise Big Data Framework
addresses this challenge by offering a comprehensive model that considers every aspect of a
successful Big Data initiative - from strategy and culture to processes and technology -
enabling enterprises to develop and mature their capabilities over time.

The main benefits of applying the Enterprise Big Data Framework include:

Clear structure — Provides organizations with a roadmap to start their Big Data
journey or strengthen existing capabilities.

Holistic approach - Covers all organizational dimensions, ensuring that both
technical and non-technical aspects are addressed.

Vendor independence - As a neutral framework, it applies to any organization
regardless of technology stack, specialization, or tools.

Universal reference model — Offers a common language that can be adopted across
departments, functions, and even international boundaries.

Capability development - Defines six measurable domains, enabling organizations to
assess maturity, track progress, and grow systematically over time.

Big Data is, above all, a people-driven discipline. Even with the most advanced systems and
technologies, organizations cannot achieve sustainable growth without the right knowledge,
skills, and mindset. The Enterprise Big Data Framework was designed to build this expertise by
making Big Data accessible to professionals at every level. Through its modular structure and
globally recognized certification scheme, it enables individuals to develop their competencies
step by step, ensuring that knowledge is gained in a consistent and structured way.
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The Six Core Capabilities
of the Big Data Framework

0o0000
The Enterprise Big Data Framework provides a structured approach built around six core
capabilities that every organization should consider when establishing or maturing its Big Data

practice. These capabilities form the foundation for developing a sustainable, data-driven
enterprise and are illustrated in the figure below.

ARTIFICIAL

BIG DATA

PROCESSES

INTELLIGENCE

1. Big Data Strategy

Data has become one of the most strategic assets for modern enterprises. The ability to
analyze large datasets and uncover patterns offers organizations a decisive competitive edge.
For example, Netflix relies on user behavior data to determine which shows to produce, while
Alibaba leveraged analytics to identify reliable suppliers and fuel its rise as a global
powerhouse. Big Data is no longer optional—it is a core driver of business success.

To translate investments in Big Data into tangible outcomes, organizations must establish a
clear and coherent strategy. This strategy should answer critical questions such as: How can
we realize a measurable return on investment? and Where should we prioritize our efforts in
analysis and analytics?

06
COPYRIGHT DASCIN. ALL RIGHTS RESERVED.



ENTERPRISE BIG DATA FRAMEWORK

With virtually limitless possibilities for exploration, enterprises risk becoming overwhelmed by
the sheer scale of available data. A well-defined and structured Big Data strategy provides
focus, ensuring that resources are directed toward the initiatives that create the greatest
business value. It is the essential first step on the journey to becoming a truly data-driven
enterprise.

2. Big Data Architecture

To work effectively with massive datasets, organizations need the capability to store, manage,
and process large volumes of information at scale. This requires a robust IT infrastructure that
supports both current and future data demands. A well-designed Big Data architecture forms
the foundation for successful analysis, ensuring that data flows seamlessly from collection to
processing and ultimately to insight generation.

Key questions arise when building such an architecture: How should enterprises design and
structure their systems to handle Big Data? What storage and processing capabilities are
essential to support business needs? Addressing these considerations is critical to avoid
bottlenecks and to enable scalable, efficient operations.

The Big Data Architecture capability within the Enterprise Big Data Framework focuses on
these technical foundations. It explores the roles involved in establishing and maintaining a Big
Data environment, highlights design best practices, and provides guidance on aligning
architecture with organizational goals. True to its vendor-independent philosophy, the
Framework leverages widely recognized models such as the Big Data Reference Architecture
from the National Institute of Standards and Technology (NIST), ensuring that the approach is
applicable across industries and technologies.

3. Big Data Algorithms

A core capability in working with data is a deep understanding of statistics and algorithms. Big
Data professionals must be able to go beyond tools and technologies, applying statistical
reasoning and algorithmic thinking to extract meaningful insights. Algorithms—defined as
precise, computerized problem-solving rules—enable calculations, data processing, and
automated reasoning at scale. When applied to vast datasets, they unlock patterns and
generate knowledge that would otherwise remain hidden.
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The Big Data Algorithms capability of the Enterprise Big Data Framework focuses on
the technical skills required for anyone aspiring to work with Big Data. It builds a solid
foundation in basic statistical operations and introduces key classes of algorithms,
including:

« Implementation — recursion vs. iterative approaches

» Design paradigms - brute force, divide-and-conquer, dynamic programming,
greedy methods

« Complexity — constant, linear, polynomial, non-polynomial, and exponential

4. Big Data Processes

For Big Data to succeed within an enterprise, organizations must look beyond skills and
technology alone. Well-defined processes provide the structure and direction needed to guide
initiatives effectively. They establish measurable steps that can be managed on a daily basis,
ensuring consistency and accountability.

By embedding standardized processes, organizations institutionalize Big Data practices rather
than relying on individual expertise. This reduces dependency on specific people, increases
repeatability, and significantly improves the likelihood of capturing long-term value from data
initiatives. In essence, processes turn Big Data from an isolated effort into an integrated,
sustainable organizational practice.

5. Big Data Functions

Big Data functions focus on the organizational dimension of managing data at scale. This
capability within the Enterprise Big Data Framework explores how enterprises can structure
themselves to define roles, assign responsibilities, and create the right cultural environment for
Big Data success. Organizational culture, governance, and job design all play a decisive role in
determining whether initiatives deliver sustainable value.

“A Big Data Center of Excellence is the hub where governance, training,
and innovation come together to drive enterprise-wide adoption of data-
driven practices.”

The Big Data Functions element emphasizes the non-technical side of Big Data. It provides
guidance on establishing a Big Data Center of Excellence (BDCoE) and highlights best
practices for creating effective teams. It also identifies the critical success factors needed to
launch and scale Big Data projects, ensuring they are embedded as lasting capabilities within
the enterprise rather than one-off initiatives.
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6. Artificial Intelligence

The final element of the Enterprise Big Data Framework focuses on Artificial Intelligence (Al)—
one of the most transformative and widely discussed fields today. Al offers immense potential,
but its success is deeply connected to the foundations established through Big Data. This
capability highlights the relationship between data and Al, outlining the key characteristics that
enable Al to deliver tangible business value.

While many organizations are eager to launch Al initiatives, few know where to begin. The
Enterprise Big Data Framework provides a functional perspective, showing how Al becomes a
natural progression once the other capabilities—strategy, architecture, algorithms, processes,
and functions—are in place.

Depicted as a lifecycle, this element emphasizes Al's ability to continuously learn from
organizational data, creating self-reinforcing improvements and delivering long-term value. By
approaching Al as the next step in enterprise data maturity, organizations can ensure that their
projects are purposeful, sustainable, and strategically aligned.

"

THE ENTERPRISE BIG DATA FRAMEWORK

VENDOR-INDEPENDENT CAPABILITY MODEL SIMPLE & PRACTICAL
The Enterprise Big Data The framework The framework offers
Framework is neutral and emphasizes building actionable guidelines and

technology-agnostic, organizational capabilities best practices, bridging
enabling organizations to - skills, processes, and theory and practice to
apply it across any structures - rather than deliver measurable results
platform or vendor specific tools, enabling from Big Data initiatives.
environment. long-term growth and
adaptability.
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Business Case: Applying
the Enterprise Big Data
Framework in Practice

A global retail organization was facing mounting challenges: fragmented data
systems across regions, inconsistent analytics practices, and a lack of alignment
between IT and business units. Despite significant investment in technology, its Big
Data projects remained siloed, producing insights that were neither scalable nor tied
to measurable business outcomes. Executives recognized that without a clear
framework, the organization risked losing ground to competitors who were using data
more effectively.

By adopting the Enterprise Big Data Framework, the company was able to bring
structure and clarity to its initiatives:

- Big Data Strategy aligned analytics with business priorities, focusing on
customer personalization and supply chain optimization as key drivers of value.

« Big Data Architecture delivered a standardized platform, integrating data from
sales, logistics, and marketing into a single environment accessible across
departments.

- Big Data Algorithms enabled analysts to deploy advanced models for demand
forecasting and personalized recommendations, improving both planning and
customer engagement.
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- Big Data Processes introduced repeatable methods for data cleaning,
governance, and reporting, ensuring consistency and reliability of insights.

« Big Data Functions established a Big Data Center of Excellence (BDCoE),
clarifying roles, building skills, and fostering cross-department collaboration.

« Artificial Intelligence was layered on top to enhance forecasting accuracy,
automate pricing adjustments, and support real-time decision-making.

Within 18 months, the retailer achieved a 12% increase in customer retention, a
9% reduction in supply chain costs, and a noticeable improvement in decision-
making speed and confidence. Beyond these tangible results, the organization
gained greater agility in responding to market shifts, stronger collaboration between
business and IT, and a culture where data-driven decisions became the norm. By
following the six capabilities of the Enterprise Big Data Framework, the company
transformed its data initiatives from fragmented experiments into a strategic,
enterprise-wide capability that continues to deliver competitive advantage and
long-term business value.
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Conclusion
\

Big Data has evolved from a technology trend into a fundamental driver of innovation and
competitive advantage. Yet, organizations often discover that real success with Big Data
depends on much more than deploying tools or hiring specialists. It requires strategy, structure,
and a culture where data-driven decision-making becomes second nature across all levels of
the enterprise.

The Enterprise Big Data Framework was created to provide this structure. By addressing six
core capabilities - strategy, architecture, algorithms, processes, functions, and artificial
intelligence - the framework offers a holistic approach that enables organizations to gradually
build maturity and long-lasting value. Each capability plays a vital role, from ensuring that
investments are aligned with business outcomes to embedding consistent practices and
enabling advanced technologies such as Al to thrive.

Part of DASCIN (the Data Science Institute), the Enterprise Big Data Framework is embedded
within a broader ecosystem of certifications, research, and professional development. This
integration ensures that learners and organizations not only gain practical, vendor-neutral
knowledge but also connect to an international community committed to advancing excellence
in data science and Al. By sharing insights, exchanging experiences, and continuously learning,
organizations can accelerate their transformation journeys and remain resilient in an ever-
changing digital landscape.

Whether you are just beginning your Big Data journey or seeking to deepen existing practices,
the Enterprise Big Data Framework provides the roadmap to unlock insights, drive
transformation, and build a truly data-driven enterprise for the future.
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About DASCIN

About the Data Science Institute %__% DASCI N

The Data Science Institute (DASCIN)
promotes data-driven decision-making by

advancing research, offering certification Endenicher Allee 12
programs, and fostering a global network 53115, DE Bonn

of practitioners. Germany

Through rigorous research, DASCIN W: www.dascin.org
provides valuable insights into the latest E: info@dascin.org

data trends and methodologies, while its
certification programs ensure individuals
are equipped with the skills needed to
make informed decisions.

Provide Feedback:
feedback@dascin.org

Join our Communities:

Disclaimer

LinkedIn:
DASCIN has designed and created the www.linkedin.com/company/dascin
‘Enterprise Big Data Framework’ (the

YouTube:

“Work”) primarily as an educational
resource for professionals. DASCIN
makes _no claim that use of any of the Twitter (X):

Work will assure a successful outcome. twitter.com/dascin

www.youtube.com/@dascin

The Work should not be considered
inclusive of all proper information,
procedures and tests or exclusive of other A
information, procedures and tests that are —
reasonably directed to obtaining the same

results. In determining the propriety of any

specific information, procedure or test,

professionals should apply their own '
professional judgment to the specific

circumstances presented by the particular

systems or information technology -
environment. e =

More free resource and online courses
available: www.dascin.org
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