
05/03/2024

Copyright © Intelligent Business Strategies 1992-2024 1
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Who Is Mike Ferguson? – A World Leader In Data Management & Analytics
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Mike Ferguson Is Europe’s Leading Industry Analyst / Consultant In Data Management 
& Analytics And Conference Chairman Of Big Data LDN

Big Data LDN is the largest 
data & analytics 
conference in Europe

• 20000 delegates
• 180 vendors
• 15 theatres
• 300+ speakers 

It is 6 x size of Gartner’s 
D&A conference
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About Intelligent Business Strategies

§ A UK-based independent IT analyst and consulting firm founded 1992 specialising in data management & analytics
§ Mike Ferguson is an independent IT Industry Analyst and consultant, Conference Chairman of Big Data LDN, and a 

member of the EDM Council CDMC Executive Advisory Board
§ Our customers are Fortune 1000 companies, software vendors, venture capitalists, consulting firms and universities
§ Three main lines of business in the areas of Data Management, Analytics (BI / ML / AI)  and Intelligent Business

Courses
• Data Strategy
• Modern Data Architecture 
• How to Govern a Distributed Data 

Estate
• Practical Guidelines for Implementing 

a Data Mesh
• Data Catalogs
• DW Modernisation
• DW Migration to the Cloud
• Embedded Analytics, Intelligent Apps 

& AI Automation

• Public classes (anyone)
• On-site classes (single client)
• On-line (public & on-sites)

We train customers, vendor and SIs
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D&A Technology Research
• Data Catalogues
• Data Fabric
• Data Governance
• DBMS Software
• Cloud Data & Analytics
• AI-Driven Automation
• Data science workbenches
• Generative AI

Market Research
•4th Industrial Revolution SurveyR
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Customers
• CDO & Project Advisory
• Data & Analytics Strategy 
• Data Architecture
• Data Governance
• Technology Selection
• Data & Analytics Reviews 

Vendors
•Product & Go to Market Strategy
•Product Positioning 
•Marketing Support

• Speaking at vendor events
• White Papers
• Webinars

Venture Capitalists
• Due-diligence, Asset advisory

C
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lta
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www.intelligentbusiness.biz
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Our Focus Is Helping Companies Building The Intelligent Business
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Topics

§ What are data products?

§ What makes creating data products different from other approaches to creating data for use analytical 
workloads?

§ How to design semantically linked data products to enable rapid consumption and use of data to 
produce new insights

§ Quick start mechanisms to speed up data product design

§ Defining common business data names for data products in a business glossary

§ Data modelling techniques for data products

§ Discovering data needed to build data products using a data catalog

§ Developing DataOps pipelines to engineer the data needed using data fabric

§ Publishing data products – the role of the data marketplace

§ Governing access to and use of data products across the enterprise

§ Consuming and assembling data products for use in multiple analytical workloads

§ Technologies and skills needed 
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The 
Data and AI 

Driven
Enterprise

Disruption

Speed & 
Agility Competitiv

e 

Advantage

DATA
& AI

Transformation

High Quality & Governed Data Foundation

Executive Expectations Of Data And AI Are Huge But Maximum Return On Investment 
Will Not Happen Unless There Is A Solid Foundation Of High-Quality, Reusable Data
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Data 
integration 

tools

Structured data

CRM ERP SCM

Streaming 
data

Analytical 
models/ 

tools/apps

Silo

Graph 
analysis 

tools

Data 
integration 

tools

NoSQL 
graph DB 

Silo

Multi-structured & 
structured data

Notebooks,
Mining tools
ML models

Data 
integration 

tools

Multi-structured 
data

Silo

Cloud 
storage

Data Science
(any data)

Many Companies Don’t Have A Data Foundation – What They Have Is Multiple Siloed Analytical 
Systems With Many Different Data Integration Tools And Multiple Copies Of Data

How many tools, 
scripts and programs 

are in use to 
clean/integrate data?

Unlikely that metadata 
is shared across tools

Graph Analysis
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Data sources

Issues With Siloed Analytical Systems
– Point-to-Point Data Integration, Pipeline Re-Invention And Multiple Copies Of Data

CRM

social

clickstream
web logs

E-commerce

NoSQL

ERP

Marketing

Claims

Cloud storage

Cloud storage

EDW
mart

Graph 
DB 

Online behaviour 
analysis

Fraud analysis

Customer sentiment 
analysis 

Customer segmentation 
analysis

Data integration flows

How many times is the 
same data extracted  

and transformed?

It happens repeatedly 
for each analytical 

system

Insurance example

Claims and payments,
Marketing analysis

pipeline
pipeline
pipeline

pipeline
pipeline

pipeline

pipeline
pipeline

pipeline
pipeline
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In Addition, As More Data Becomes Available And Demand Increases, Central IT Data 
Engineering Teams Have Become A Bottleneck With Little Or No Data Ownership

The number of data sources is growing The number of data consumers is growing

People intimately know data in source 
systems within their domain

People intimately know 
aggregated data in their domain

RDBMS

office docs

social

clickstream
web logs

NoSQL

Files

IoT

Cloud storage

XML,
JSON

web services

Centralised 
analytical system

Central IT data engineers for 
each analytical system

Bottleneck

People here have no intimate 
knowledge of domain data at all

(e.g. DW, Cloud Data Lake 
Storage, GraphDB)

No data ownership
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Also, In The Last Decade Many BI Reports, ML Models And AI Bots Have Been Developed 
Across The Enterprise By Integrating Data Using A Variety Of Tools In Stand-Alone Projects
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DW
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DW
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( m u lt i- s t r u c t u r e d  d a t a )

Business Intelligence Data Science

Most of these stand-alone projects are integrating data in using self-service data preparation tools or code
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cloud storage

The Problem Is That Ungoverned Self-Service Data Integration Using A Variety Of 
Tools In Stand-Alone Projects Can Lead To Chaos In The Enterprise
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Data Scientists
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insights
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Governance?

“Everyone is blindly integrating data with 

no attempt to share what we create !!”
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Stand-Alone Ungoverned Self-Service Data Integration May Offer Flexibility But It Can 
Also Cause Major Data Inconsistency Issues – An Explosion Of Personal Data Silos!

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Analytical 
tools

Data prep 
tools

Data 
store

Silo

sources

Now how many times 
is the same data 
extracted  and 
transformed?

=Garbage In Garbage Out

Inconsistent data!!
Multiple versions!!
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Vs

Many Have Created Data In A Similar Way To The Picture On The Left When Most Want The Picture 
On The Right - Companies Need A Foundation Of Findable And Re-Usable Data Products

Image source: https://ebcwblog.wordpress.com/2014/10/02/how-to-decorate-with-books/ Image Source: Maughan Library, London (King's College London Library)
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What Are Data Products?
– The Building Blocks To Incrementally Create A Data Foundation Of Reusable Data

∑∫(x)

Data product pipeline
as-a-service

BI Reports & 
Spreadsheets

Dashboards / Stories /  
Conversations

Decision services
(e.g. recommendations, alerts, 
problem predictors, opportunity 

predictors)

Action Services
(e.g. alerts, transactions,

task automations)

Key performance 
indicators

Analytical ML models
(as-a-service)

AI-Driven intelligent ProcessesPlans

Customers

Ready made
Data Products

Orders

Payments

Products

Virtual
Data Products

AI- Driven Automated Tasks

Analytical Products Created Using Data ProductsData Products

Analytic apps

pipeline

Invoke via API
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A Data Foundation Includes Reusable ‘Business Ready’ Data Products That Are Semantically 
Linked, Built Once And Reused Everywhere For Different Analytical Workloads

CRM

social

clickstream
web logs

Quotes & 
Purchase
NoSQL

ERP

Marketing

Claims

Data sources DataOps integration pipelines Internal Data Marketplace Analytical systems

clicks

Quotes

Customers

Agreements 

Premium payments

Products

Campaigns

Claims

Interactions

Quotes

agreements

Customers

Campaigns

clicks

Data Products

Products

Premium payments

Claims

Interactions

Cloud storagepipeline

Graph 
DB 

Online behaviour analysis

Fraud analysis

Claims and payments,
Marketing analysis

Customer sentiment analysis 
Customer segmentation 

analysispipeline

pipeline

DW
mart

pipeline

Deeper integration is happening 
between DWs and data lakes that 
can also reduce data redundancy

Common Data Fabriccatalog

Cloud storageLakehouse
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Creating Reusable Data Products Is An Approach Fast Gaining Momentum As A Way 
Of Incrementally Building Up A Secure And Compliant Data Foundation

Analytical 
Systems

OLTP systems Analytical Systems

Files

OLTP Systems

Cloud Based Applications On-Premises Systems Edge DevicesSaaS Applications

Content
Files

Content

IoT dataMultiple clouds

High Quality, Compliant  Data Products

Data Fabric Data catalog

team team team team team

Automatic data discovery, classification & data quality profiling 
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Data Catalog Products – A Very Crowded Market

§ Alation
§ Alex Solutions
§ Alteryx Connect
§ Amazon Glue Catalog
§ Apache Atlas (open source)
§ Ataccama ONE Data Catalog
§ Atlan
§ BigID Data Catalog
§ Boomi Atomsphere Data Platform Catalog
§ Cambridge Semantic Anzo Catalog
§ Cloudera Data Platform SDX Catalog 
§ Collibra Catalog
§ Databricks Unity Catalog
§ data.world
§ Denodo Catalog
§ Google Cloud Data Catalog
§ Hitachi Vantara Lumada Data Catalog

§ IBM Knowledge Catalog
§ Informatica IDMC Data Governance and Catalog
§ Microsoft Purview
§ Oracle Cloud Infrastructure Data Catalog
§ Orion Governance Catalog
§ Qlik (Talend) Data Catalog
§ Quest (formerly erwin) Data Catalog
§ Rocket Software (formerly ASG) Intelligent Data 

Catalog
§ SAP Datasphere Catalog  
§ SAS Information Catalog
§ Salesforce Tableau Catalog 
§ TIBCO Cloud Metadata Catalog
§ Top Quadrant TopBraid EDG Data Catalog
§ Truist (Zaloni) Arena Data Catalog
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Example Data Fabric (Data Management) Platforms Competing To Manage Data 
Across A Distributed Data Landscape

§ Ab Initio
§ Alteryx 
§ AWS Glue and Lake Formation and DataZone
§ Ataccama ONE Platform
§ Boomi AtomSphere Platform and Data Catalog
§ Cambridge Semantics Anzo
§ Denodo
§ Global IDs Data Ecosystem Evolution Platform (DEEP) Platform
§ Google Cloud Dataplex, Data Fusion and Data Catalog
§ IBM Cloud Pak for Data (includes IBM Knowledge Catalog), watsonx and StreamSets 
§ Informatica Intelligent Data Management Cloud (IDMC)
§ Infoworks platform
§ Microsoft Fabric (includes Azure Data Factory, Synapse Data Engineering, Synapse Data Warehousing, Data Science) and Purview
§ Oracle - Enterprise Metadata Management, Data Catalog, Data Quality and Data Integrator
§ Qlik (Talend) Data Fabric
§ SAS Viya Data Management Platform
§ SAP DataSphere (includes SAP DataSphere Catalog)
§ Stratio Generative AI Data Fabric
§ TIBCO (IBI) Data Management Platform
§ Truist Zaloni Arena Data Platform

Some vendors include their Data Catalog with 
their Data Fabric software while others sell their 
Data Catalog as a separate product
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Trends – Companies Want A Common Data And Analytics Software Platform With 
Integrated Tools And Shared Metadata To Accelerate Development

Vs The Modern 
Data Stack

• A D&A stack made up of complementary best-of-
breed tools from multiple vendors who have partnered

• Pre-built integrations across the stack
• Formed to compete against single vendor data fabric
• Several variations of the modern data stack have 

appeared on the market, confusing prospective 
buyers who are unsure on what tools are integrated

• One platform with integrated services and shared metadata 
• Manage, build and deploy data and analytical products

• Govern data and AI models across the enterprise
• Bundled data catalog or 3rd party catalog integration

• Some vendors also bundle integrated BI / ML and AI tooling 

• Attractive because of no standard to share metadata between tools

Don’t’ make assumptions – avoid overlaps, ensure tools integrate and metadata can be shared 

Build data products, analytical products and AI-driven applications faster with end-to-end governance 
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Organised Democratisation – Need A Collaborative And Governed Environment To 
Rapidly Produce Trusted Data Products Using Data Fabric DataOps Pipelines

Need to work together for competitive advantage

Enterprise              Data Fabric

IoT

RDBMS

office docs

social

Cloud

clickstream

web logs
XML,
JSON
web 

services

NoSQL

Files
data

Catalog

Data Products

data 
product

Ready made 
data & analytical 

products

Data 
marketplace

Domain expertDomain expert

Project

Bus. analyst IT Data Architect

Domain expertDomain expert

Project

Bus. analyst IT Data Architect

Domain expertDomain expert

Project

Bus. analyst IT Data Architect

Domain expertDomain expert

Project

Bus. analyst IT Data Architect

data 
product

community

data 
product

data 
product

Data Catalog
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Application

DataOps pipeline Data product

governance is designed-in Interface

+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)

Business Domain

Application

DataOps pipelineData product

governance is designed-in

Interface
+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)

What Is Data Mesh? 
– A Decentralised Approach To Data Engineering And Data Product Development

Application

DataOps pipeline Data product

governance is designed-in

Interface
+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)

Application

DataOps pipelineData product

governance is designed-inInterface

+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)

Mortgages

Products

Customers

Claims Car loans

Current account

Savings

Premium 
payments

Credit card 
payments

Inter-actions

Business Domain Business Domain

Business Domain
Data Mesh

team team

teamteam
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What Is Data Mesh? – Domains Can Consume Data Products Produced By Other 
Domains And Then Create New Data Products To Add To A Data Mesh

Application

DataOps pipeline Data product

designed in governance

Interface

+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)

Mortgages

Products

Customers

Claims Car loans

Current 
account

Savings

Premium 
payments

Credit card 
payments

Inter-
actions

Business Domain

Publish / add new 
data product to the 

Data Mesh

Data Mesh

consume

produce

Data 
productData governance 

policies must stay 
with the data product

The data product is the basic 
building block of a data mesh
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Potential Analytical Consumers Of Reusable Data Products In A Data Mesh
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Multiple approaches to creating data products
1. One storage account, multiple zones on cloud storage

2. Multiple zoned storage accounts on a single cloud

3. Multiple zoned storage accounts on multiple clouds

4. One or multiple zoned lakehouses (one per domain)

5. Create data products in a data warehouse staging tables

6. Leave data where it is and produce virtual data products 
using data virtualisation /  federated queries

7. Create data products using Kafka topics

Multiple Architecture Options Have Emerged For Decentralised Creation Of Data 
Products?

DataOps data 
integration pipelines

Internal Data Marketplace

clicks

Quotes

Customers

Agreements 

Premium payments

Products

Campaigns

Claims

Interactions

Quotes

agreements

Customers

Campaigns

clicks

Data Products

Products

Premium payments

Claims

Interactions

Data products need to be semantically linked
(by using enterprise wide primary and foreign keys)
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Creating Data Products In A Central Data Lake To Shorten Time-To-Value
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Stream 
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BI tool
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(Build once, re-use everywhere)

Graph 
DB
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MDM

Data products

Production tables

Product pipeline

Orders pipeline
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Raw 
data

Raw 
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Implementing Data Products and Data Mesh On A Single Cloud
– Each Domain Uses Its Own Cloud Storage Account To Build Data Products

Business Domain 1

Application

DataOps pipeline

Cloud storageData product

Mortgages

Products

Customers

Claims Car loans

Current 
account

Savings

Premium 
payments

Credit card 
payments

Inter-actions

Data Mesh

Storage Account 1  

Ingest process serve

team

Common Extensible Data Fabric Platform 
catalog

Pipeline development

persist

Business Domain 2

Application

DataOps pipeline

Data product Storage Account 2

serve Ingestprocess

team

Pipeline development

persist

Centralised management of domain-based storage accounts
from the Data Fabric platform is recommended

Zone management Zone management
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Ideally The Storage Account Used In Each Domain To Build Data Products Should Be 
Organised In A Standard Way And Managed From A Single Place

This is like creating 
multiple lakes each with 

the same zone setup

Business Domain 1

Application

DataOps pipeline

Cloud storageData productStorage Account 1 

Ingest process serve

team

Pipeline development

persist

Data Fabric

Standard Storage Account setup

landing zone Curation zone
(in-progress)

Trusted zone 
(Data products)
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Data product Storage Account 2

serve Ingestprocess
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Current 
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Savings

Premium 
payments

Credit card 
payments

Inter-actions

Data Mesh

catalog
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Storage Accounts Can Be Managed As Multiple Lakes with Zones In A Decentralised 
Environment Using Data Fabric Software – E.g. Google Dataplex 

You can create a lake per business domain within your organisation and create data zones that map to 
data readiness and usage (landing zone, raw data zone, data products zone, data science zone, etc.)
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Creating Data Products On A Lakehouse Example
– Databricks Lakehouse Platform 
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Mortgages

Products

Customers

Claims Car loans

Current 
account

Savings

Premium 
payments

Credit card 
payments

Interactions

Data Products

Data marketplace

Business Domain Lakehouse Business Domain Lakehouse

Business Domain Lakehouse Business Domain Lakehouse
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Creating Data Products On Kafka – Data Products Stored In Kafka Topics With Their 
Schema Published In The Kafka Schema Registry

Application

DataOps pipeline

Application

DataOps pipeline

Business Domain Business Domain

Data product Data product
Mortgages

Products

Customers

Claims Car loans

Current 
account

Savings

Premium 
payments

Credit card 
payments

Inter-actions

Data Mesh

serve serve
team team

Kafka topic + 
Kafka schema registry

Kafka topic + 
Kafka schema registry

Common Extensible Data Fabric 

Data & analytics pipeline development, data governance – Kafka as a source and a target to store data products 
catalog master data

Kafka can be a source to a data pipeline when producing a data product

Data products persisted in Kafka Topics can be consumed by other pipelines and processed using KSQL

Data products persisted in Kafka Topics can be accessed directly by BI tools using KSQL
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Data Products Persisted In A Kafka Topic - Event Streams Enable You To Record An 
Immutable History, Consumers Can Replay To Take The Data They Need 

Application

DataOps pipeline

Business Domain

Data product

team
6 7 8 9

Kafka topic + 
Kafka schema registry

1 2 3 4 5

Consumer tool / 
application

BI ToolKSQL

• Replay enables aggregation 
• Schema registry ensures commonly understood definitions
• New version of a data product can be stored in a new topic 
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New Modern Data Architecture Option – Build Data Products In Lakehouse Open 
Tables On A Multi-Cloud Data Lake With Data Warehouse And Lakehouse Integration

External table mappings, federated query & data pipelines

Extended Data Warehouse DBMS

Native 
open table 

Native 
open table 

External 
table 

Lakehouse

Cloud storage (data lake)

CSP 1

External 
table 

Data Fabric

Lakehouse

Cloud storage (data lake)

CSP 2
Lakehouse

Cloud storage (data lake)

CSP 3

Data Fabric

Analytical 
Systems

OLTP systems
Analytical Systems

Files

OLTP Systems

Cloud Based Applications On-Premises Systems Edge DevicesSaaS Applications

Content
Files

Content

IoT dataMultiple clouds

Open table format 
(Delta Lake, Iceberg, Hudi)

DBMS proprietary table format

DBMS external table

Trusted Data Products

Other engines can directly 
update and access open tables 

Flink

E.g., 
• Google BigQuery, Big Lake 

& Dataplex,
• Microsoft Fabric & OneLake,
• IBM Db2 & watsonx.data 

(IBM watsonx.data also 
bridges to on-premises data)
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Parquet, 
ORC files

Data Virtualisation Can Be Also Be Used As Data Fabric To Build Virtual And Physical 
Data Products From Data In Multiple Sources Irrespective Of Data Architecture

Virtual views & mappings 
Common business terms for 

a common semantic layer 

metadata

Files office datasocialSaaS App
Data sources

MongoDB

JSON
JSON

SQL Server

INGEST

Open table format 
Lakehouse

Cloud storage (data lake)

Data Warehouse

Data ScienceBI Tools

Claims
Products Brokers

TimeCustomersVirtual Data mart  
layer

ETL

streaming Oracle

Power BI
Qlik
Tableau
ThoughSpot

Virtual & physical 
Data products
(marketplace)

Customers Products BrokersClaims Time Premiums

Data products 
Federated query-based data integration

SQL / JDBC SQL, Python, R…

persist 
views

• Simplified data access
• Federated query 
• On-demand data integration
• Can persist materialised views 

in DWs, marts & lakehouses

persist views to 
create physical 

data products

Federated Query / Logical Data Fabric  

Quotes Re-Investments

e.g. Dremio
Starburst Data
Denodo
Data Virtuality
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A Best Practice Continuous Improvement Methodology For Creating Data Products

ID
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SBV = Shared Business Vocabulary

Data Product 
Methodology

SBV

Schema

Discover

Map

ProfileClean

Integrate

Provision

Monitor
Protect
Secure
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The Methodology Can Be Applied To Each Master Data Entity Or Transaction Type To 
Create Foundational Data Products
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CUSTOMER 
Data product
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GOVERN

PRODUCT 
Data product

Products Data Product

Orders Data Product

Customers Data Product

SBV

Schema

Discover

Map

ProfileClean

Integrate

Provision

Monitor

SBV

Schema

Discover

Map

ProfileClean

Integrate

Provision

Monitor

ID
EN

TI
FY

ASSESS

SE
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E

INTEGRATE

DEFINE

GOVERN

ORDERS
Data product

SBV

Schema

Discover

Map

ProfileClean

Integrate

Provision

Monitor

SBV = Shared Business Vocabulary
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For Known Structured Data Sources This Methodology Starts With Definition Of 
Common Data Names For A Data Product

SBV

Schema

Discover

Map

ProfileClean

Integrate

Provision

Monitor
Protect
Secure

ID
EN

TI
FY

ASSESS

SE
RV

E

INTEGRATE

DEFINE

CONTROL

Data Product 
Methodology

Starts by defining 
common data 

definitions 
followed by 
defining a 
schema

SBV = Shared Business Vocabulary
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A Shared Business Vocabulary Is Critical To Creating Data Products To Incrementally Build A 
Data Foundation, Creating Metrics To Provide Insights And For Data Governance

Shared 
Business 

Vocabulary

Standard JSON 
representation

Common data names
Common data definitions
Common integrity rules

Standard XML 
representation

Logical Data 
Structure 

Representation

….

Acts as the foundation for sharing data and is fundamental to getting rid of complexity 

Prevents confusion 
and builds trustData 

standards 
and 

semantics 
provide 

consistency

It provides a 
business lens 
on your data
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A Shared Business Vocabulary Is Defined In A Business Glossary Which Is Typically 
Part Of A Data Catalog

Business Glossary

Shared business 
vocabulary (SBV)

Data 
catalog

Documented in Contained within
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Why Is A Common Business Vocabulary Relevant 
– We Need To Map Physical Data To Common Business Data Names

Enterprise Data Fabric Software
Data 

catalog

gateway

Edge devices

On-Premises

Sensor Data

Data
Data Data Data

Automatic data discovery & classification 

How many data assets will be discovered and catalogued across your data estate? 
How many copies of the same data exist with different data names?

Provides a business lens on your data to help
• Find the data needed to create data products 
• Govern data more easily

Business Glossary
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Application

DataOps pipeline Data product

governance must be designed-in Interface

+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)

Data Products Created In A Data Mesh Should Be Defined Using Business Data 
Names Documented In A Business Glossary

Application

DataOps pipeline Data product

governance must be designed-in

Interface
+ Infrastructure 
runtime spec

+ metadata
(glossary terms & 

lineage)
Mortgages

Products

Customers

Claims Car loans

Current account

Savings

Premium 
payments

Credit card 
payments

Inter-actions

Data Mesh

Business Glossary

A business glossary is typically 
inside a data catalog
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Business Glossary Products Provide Users With Access To A Common Business 
Vocabulary And Maintenance Of The Vocabulary

Business Glossary Product Examples:

§ Alteryx Connect Glossary

§ Rocket Software (formerly ASG) Business Glossary

§ Collibra Business Glossary

§ IBM Watson Knowledge Catalog Busines Glossary

§ Informatica Axon Business Glossary (integrates with Enterprise Data Catalog)

§ Microsoft Purview Business Glossary

§ Oracle Cloud Infrastructure Data Catalog 

§ SAP DataSphere Catalog and semantic layer

§ SAS Business Data Network

§ Qlik (Talend) Data Catalog Business Glossary

§ TIBCO Cloud Metadata

§ Top Quadrant TopBraid EDG Business Glossary
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Foundation Data Products Are Critical In Any Business
– There Are Different Levels Of Data Products  

Foundational Data 
Products Are 
Reusable and 

Semantically Linked

Integrated / or 
filtered Data 

Products

Insight Data 
Products

Top 20 
customers in 

furniture

Customer 
Orders over 

£300

Customer Orders

Furniture 
Products

Products

All data products must have an ID

Critical to building 
a data foundation
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Basic Mechanisms Can Help You Get Started In Creating Foundational Data Products
– What Are The Core Master Data Entities And Transaction Types In Your Organisation?

Master data 
entities

Transaction types

Customer 

Agreement

Product

Broker

Beneficiary

Supplier

Employee

Risk (Car, 
Property…)

Quote

Policy issuance

Premium payment

Claim

Claim payment

Renewal

End of term / settlement

Insurance

Master data 
entities

Transaction types

Customer 

Product

Account

Employee

Counterparty

Legal entity

Supplier

Open / Close Account

Deposit

Withdrawal

Money Transfer

Loan payment

Credit card transaction

FX trade

Equity trade

Derivative trade

Banking

Each of these master data entitles and transaction types can become a foundational data product
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Popular Master Data Entity Examples

§ Customer 

§ Product 

§ Employee

§ Supplier

§ Asset

§ Location

§ Financial Chart of Accounts 
The problem is they are cross domain

They are needed in a Data Mesh

1. Master data needs to be owned
2. Master data pipelines need to be developed 
3. Master data products created, stored in an MDM system and published in a data marketplace

These are master data products

The same data fabric technology can be used to create master data products and all other data products
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Some Vendors Provide Pre-Built Vocabularies, Key Performance Indicators, Reference 
Data And Classifications For Different Vertical Industries – IBM Knowledge Accelerators

Image source: https://community.ibm.com/community/user/dataops/blogs/karen-madera1/2020/08/07/building-an-extensible-business-vocabulary

Supported Industries

• Energy & utilities
• Financial services

• Insurance
• Healthcare
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Some Vendors Provide Pre-Built Conceptual Data Models And All Their Attributes To 
Get You Started Quickly, e.g., Collibra Integrates With Schema.Org, Microsoft CDM

Source: https://learn.microsoft.com/en-us/common-data-model/
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SAP One Domain Model (ODM) – Business Objects Are Automatically Mapped From 
SAP And Non-SAP Solutions To The Appropriate One Domain Model Fields

Source: SAP

Consistent master data across all SAP apps
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A Good Way To Identify Potential Data Products Is To Create A Business Data Concept 
Model

§ Data concept modelling is a very important skill if decentralised development is to succeed

§ Identify the data concepts, properties and relationships and construct a data concept model

§ It is good practice to highlight all master and transaction data concepts in your data concept model 

Business Data Concept Model Example

Some vendors provide 
complete pre-built definitions 
for business data entities and 
all their attributes to get you 
started quickly



05/03/2024

Copyright © Intelligent Business Strategies 1992-2024 26

51Copyright © Intelligent Business Strategies 1992-2024

Steps To Creating Data Products
– From Data Concept Model To Data Marketplace

1. Identify the data concepts, properties and 
relationships and construct a data concept model

2. The data concepts become the ‘skeleton data 
entities’ in the common vocabulary

3. Each data concept and its attributes should be 
defined in the business glossary as a data entity 
with a data owner

4. Use the catalog to discover the data for each data 
entity in underlying data stores across the data 
landscape 

5. Design DataOps component-based pipelines to 
create the data products with common vocabulary 
data names

6. Publish all data products in a data marketplace

Data Concept Model Example

Data catalog

Customer

Product

Order

Biz 
glossary
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Multiple Domain And Cross Domain Oriented Communities Are Likely To Be Involved In 
Defining Common Data Names And Definitions For Data In A Business Glossary

Customer

steward owner

Communities may include a mix of domain-oriented subject matter expert (SME) business users and IT

Product

steward owner

Orders

steward owner

Business 
Glossary

Data catalog

SMEs

steward

SMEs SMEssteward
steward steward

Master data products are cross-domain and so a cross-domain oriented 
community is needed to define the vocabulary of these data
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All Of This Can Also Fit Within Federated Operating Model With Domain And Cross-
Domain Oriented Working Groups

Data Gov Working Group
Business 

data 
steward

Business 
data 

steward

Business 
data 

steward

Data Gov Working Group
Business 

data 
steward

Business 
data 

steward

Business 
data 

steward

Data Gov Working Group
Business 

data 
steward

Business 
data 

steward

Business 
data 

steward

Enterprise Data Gov 
Control Board

ProductCustomer Orders
Dispute 
Resolution 
process

Dispute 
Resolution 
process

Dispute 
Resolution 
process

Dispute 
Resolution 
process

Customer OrdersProduct

Operating model is 
independent of 

location and line of 
business

Virtual SME community Virtual SME communityVirtual SME community

sponsor

Data 
Owner

Data 
Owner

Data 
Owner

SME =
Subject
Matter Experts

All working groups have a 
dispute resolution process

Approval processes for data 
naming, integrity rules, 
protection policies….
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The Mapping Of Underlying Data In A Data Store To Business Metadata In A Business 
Glossary Enables Us To Understand The Meaning Of Data

Business 
Glossary
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Where Are We? - A Best Practice Continuous Improvement Methodology For Creating 
Structured Data Products

ID
EN

TI
FY

ASSESS

SE
R

VE

INTEGRATE

DEFINE

GOVERN

Data Product 
Methodology

Common 
Business 

Terms
Data 

Model

Discover

Map

DQ 
ProfileClean

Integrate

Publish
& 

Provision

Monitor
Protect
Secure
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Business Terms Describing A Data Product In A Business Glossary Should Be Used In 
The Data Product Data Model 

Customer Product Orders

Business 
Glossary

Data catalog

e.g., Orders should reuse the keys of 
other data products such as Customer 

and Product  

Data Modelling

Describe the 
schema of a data 
product using 
business terms as 
data names

How will the schema of a data products be represented?
• Data vault?
• Normalised?
• Kimball?
• Denormalised?

Data products should have 
enterprise-wide IDs to allow 
quick assembly of ‘component’ 
data products for different 
analytical use cases

Like Lego bricks
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Construct A Schema Of Your Data Product Using Shared Business Vocabulary 
Business Data Names In Your Data Product Schema

Product Example: 
IBM Data Architect

Business Glossary Eclipse plug-in allows data modellers to use and 
re-use common business definitions as they model data
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Data Product Schema Are Equivalent To Semantically Linked Data Model Components And 
Become Building Blocks That Can Be Assembled Into Specific Kinds Of Data Model

Data model component Data model component

Normalised Data Model in Third Normal Form 

Image Source: https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_K7fcFQowy8&psig=AOvVaw2dh-
v2YRKQVNmRSbg4tpoR&ust=1693406044349000&source=images&cd=vfe&opi=89978449&ved=0CA0QjRxqFwoTCKDLzqWLgoEDFQAAAAAdAAAAABAD
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Using 3NF1 Or BCNF2 As A Data Modelling Technique For Data Products

§ Advantages
• Data is normalised and so no data redundancy
• Self-contained ’neutral’ design 

– All attributes are functionally dependent on the primary 
key with no transitive functional dependencies

• Good fit for master data products to be stored in an 
MDM system as this data can be updated

§ Disadvantages
• Will likely need to be transformed for analytical use

– Deconstructed into hubs, links and satellites if 
consuming it to create a data vault based DW 

– Denormalised if consuming it to create a Kimball DW 
or a data mart

Data model component Data model component

Normalised Data Model in Third Normal Form 

Image Source: 
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_K7fcFQowy8&psig=AOvVaw2dh-
v2YRKQVNmRSbg4tpoR&ust=1693406044349000&source=images&cd=vfe&opi=89978449&ved=0CA0QjRxqFwoTCKDLzqWLgoE
DFQAAAAAdAAAAABAD

1 3NF = Third Normal Form
2 BCNF – Boyce / Codd Normal Form (a stronger version of third normal form than Codd’s original definition) 
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Data Products Are Equivalent To Semantically Linked Data Model Components And 
Become Building Blocks That Can Be Assembled Into Specific Kinds Of Data Model

Data model component

Data model component

Kimball Star Schema

Plant Hub

Plant SID

Plant ID
Load Date
Load Record Source

Plant Price Satellite

Load Date
Plant SID (FK)

Plant Price
Plant Availability Date
Load Record Source

Plant Details Satellite

Load Date
Plant SID (FK)

Plant Common Name
Plant Scientific Name
Plant Name Source
Light Category Name
Load Record Source

Plant Zone Hub

Zone SID

Zone Number
Load Date
Load Record Source

Plant Zone Link

Plant Zone Link SID

Zone SID (FK)
Plant SID (FK)
Load Date
Load Record Source

Data Vault data model component representing a data product

Linstedt Data Vault

Easy to change
Hubs, links and satellites can be hidden by a view

Image Source: A Dimensional Modelling Manifesto, Ralph Kimball, August 1997 
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Using Data Vault As A Data Modelling Technique For Data Products – Hubs, Links And 
Satellites Represent Data Entities That Can Be Turned Into Data Products

§ Advantages
• Hubs, links and satellites are already normalised 
• Data warehouse ready data products
• Very easy to change with minimal impact

– Adding a column can be a new satellite
• Can create views to provide an integrated view of 

the data product
• Access the data via a business view

§ Disadvantages
• Data products built for analytical use only
• Harder to learn for citizen data engineers

§ Other
• Needs denormalised if consuming into a data mart

• HUB – Load ELT processes – Insert only
• LINK – Load ELT processes – Insert only
• SAT(elite) – Load ELT process – Insert (and Update) only

HUB

Link

Satellites

Linstedt Data Vault
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Schema component

Schema component

Schema component

Using Kimball As A Data Modelling Technique For Data Products 
– Each Dimension And Fact Data Product Is A Semantically Linked Schema Component 

§ Advantages
• Create dimension and fact-based data model 

components separately with enterprise-wide IDs
• Data products are data warehouse / data mart ready 
• Very easy to understand / business friendly for citizen 

data engineers
• Rapid assembly of data products to create star 

schemas for self-service analytics
– Fast incremental build of marts and warehouse

• Conformed dimensions
• Easy to aggregate

§ Disadvantages
• Data products built for analytical use only 

– Denormalised which causes data redundancy
• Not a good choice for master data products you 

intended to use in business operations

Kimball
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Where Are We? 
– Discovering, Classifying, Mapping And DQ Profiling Data
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Why Have Automated Data Discovery, Classification, DQ Profiling And Cataloguing?

§ To catalog of your data estate at scale to know what data you have 

§ To map your physical data assets to your glossary to understand business meaning and redundancy 
of data across your data estate

§ To find data across your data estate via your business glossary terms

§ To understand data origin, and know if data usage is compliant 

§ To manage compliance by knowing your exposure to risk

§ To be able to control access and use 

§ To know what is required by a regulation

§ To provide insights into data across your data estate

§ To continually understand the quality of data in your data estate

§ To classify data to enable you to protect it and govern its lifecycle

• Identify all types of sensitive data no matter where that data resides
• Label data according to your own data handling classification scheme
• Label data according to your own data retention classification scheme
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Data Catalog Product Examples – A Very Crowded Market

§ Alation
§ Alex Solutions
§ Alteryx Connect
§ Amazon Glue Catalog
§ Apache Atlas (open source)
§ Ataccama ONE Data Catalog
§ Atlan Catalog
§ BigID Data Catalog
§ Boomi Atomsphere Data Platform Catalog
§ Cambridge Semantic Anzo Catalog
§ Cloudera Data Platform SDX Catalog 
§ Collibra Catalog
§ Databricks Unity Catalog
§ data.world
§ Denodo Catalog
§ Google Cloud Data Catalog

§ Hitachi Vantara Lumada Data Catalog
§ IBM Watson Knowledge Catalog
§ Informatica Enterprise Data Catalog
§ Microsoft Purview
§ Oracle Cloud Infrastructure Data Catalog
§ Qlik 

• Enterprise Data Catalog

• Qlik (Talend) Data Catalog

§ Quest (formerly erwin) Data Catalog
§ Rocket Software (formerly ASG) Intelligent Data 

Catalog
§ SAP Data Intelligence Catalog (cloud) 
§ SAS Information Catalog
§ Salesforce Tableau Catalog 
§ TIBCO Cloud Metadata Catalog
§ Top Quadrant TopBraid EDG Data Catalog
§ Truist Zaloni Arena Data Catalog
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AI Is Being Used In Data Catalogs To Automate Data Discovery And Flag Data And 
Data Processing That Needs Governed

§ Automated data and data relationship discovery
• Can support automatic data discovery on structured, semi-structured and 

unstructured data

§ Automated inference of logical entities across a distributed data landscape 

§ Automated lineage detection

§ Automated detection of PII

• Pre-trained models shipped with a data catalog to automate data classification

§ Automated inference of non-compliance from data processing

§ You can link trained models to terms in a business glossary to automate mapping

Files
NoSQL DBMSs
Cloud Storage
Hadoop systems
IoT Schema registries
Relational DBMSs
Content management systems
Email servers
....
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Automated Data Discovery Seeks To Determine What Data You Have AND Find 
Complete Data Objects Across Heterogeneous Systems, E.g. Customers

Customer

Data Governance
Data 

catalog

gateway

Edge devices

On-premises

sensor data

data
data data data

Automatic data discovery, classification and profiling of data
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Automatic Data Discovery Identifies Where Data Actually Exists In Disparate Systems 
And How It Maps To Business Data Entities In Your Business Glossary

§ Identify and categorise source data by each master data entity

§ Do the same for transaction data

§ This makes mapping easier and enforces rigor based on the Shared Business Vocabulary

= Product
= Order

= Supplier= Customer

Source System 1 Source System 2 Source System 3

Attribute 1
Attribute 2

.

.
Attribute n

Attribute 1
Attribute 2

.

.
Attribute n

Attribute 1
Attribute 2

.

.

.
Attribute n
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The Data Discovery Process

§ Register each data source 

§ Set-up scanners to discovery data on one or more data stores

§ Run scanners to auto discover, profile, classify, map and catalog data in each 
registered data source

§ Notify domain subject matter experts to appraise newly discovered data sources

§ Collaborative appraisal of a newly discovered data source 

§ Collaborative approval of a newly discovered data source
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Registering Data Sources In A Data Catalog For Automated Discovery
– Product Example: Microsoft Purview

Source: Microsoft

Data sources can also be grouped into collections 
for easy management
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Microsoft Purview Data Catalog
– Scope The Automatic Data Discovery Scan Of The Registered Data Source

Source: Microsoft
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Automatic Data Discovery Is About Discovering What Physical Data Exists In Your Data 
Stores – The Data Catalog Is Populated With Physical Data Names

Physical 
data 

names

Data

Source: IBM

Business 
data 

names
(business 
glossary)
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Automated Data Discovery Using Data Catalog Crawlers (Scanners) – Scan The Data 
Stores, Populate The Data Catalog And Build Search Indexes

Oracle Azure SQL S3 MongoDB Hadoop

Data Catalog
Issues
• Could result in millions of 

physical data names
• Multiple different names for 

same data in different data 
sources

• Still a challenge to find data
• Not all data has 

meaningful data names
• Searching may not 

reveal all unless 
relationships are 
understood 

automated data discovery 

Physical data names     + Search 
indexes

Scan time will vary 
depending on data 
volumes, scope of 
the scan and 
variety of the data
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What Happens During Automated Data Discovery? – Metadata Harvesting

file

Automated 
data profiling

tag

Field 1 Field 2 Field 3
….

tag tag tag

records

{    "firstName": ”Wayne",
       "lastName": ”Rooney",
       "age": 25,
       "address": {
       "streetAddress": "21 Sir Matt Busby Way",
       "city": ”Manchester”,
       “country”: “England”,
       "postalCode": “M1 6DY”   
 },    
"phoneNumbers": [
       {    "type": "home”,
             "number": ”0161-123-1234”
        },
        {
            "type": ”mobile",
            "number": ”07779-123234”
        }
    ]
}

file

tag

tag

tag

tag

Auto profiling

Data
Catalog

metadata

m
etadata

Auto tagging is attempting to discover the meaning of fields

tag

tag

tag

tag
Data Lake 

(cloud storage)

AWS S3
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Challenges With Automatic Data Discovery 
What Do You Do If Your Data Catalog Cannot Connect To A Data Source?

§ Data Catalogs do not cover all data sources 
• Data catalogs often only support a small set of packages applications if at all
• Data catalogs often do not have connectors for many different SaaS applications 
• Also, several SaaS apps have no metadata APIs and SaaS app vendors do not allow access to 

their underlying DBMS

§ Other niche products can be used to discovery metadata
• Silwood Technology Safyr

– Packaged application metadata discovery, e.g. SAP, Oracle EBS, Salesforce
– Safyr can harvest metadata and populate several 3rd Party data catalogs

• Manta
• Octopai
• Many vendor software offerings use connectors from Meta Integration Technology Inc (MITI) to 

get at metadata

§ A popular workaround is to unload SaaS application data to files and scan the files
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How Do You Map Physical Data Names To Business Terms In A Business Glossary?

§ Manual mapping done by business domain subject matter experts and data 
stewards

§ Automatically using several techniques (preferred)
• Pre-built machine learning models (algorithmic scoring)
• AI assisted mapping

– Auto data discovery 
– Auto data clustering of similar data
– Observability of manual mapping to glossary terms
– Auto labelling of similar data based on observations
– Training machine learning models to do it automatically

• User defined rules, e.g., regular expressions
• Reference data



05/03/2024

Copyright © Intelligent Business Strategies 1992-2024 39

77Copyright © Intelligent Business Strategies 1992-2024

Automated Data Discovery, AND Mapping To Common Business Terms In The 
Business Glossary Using Data Catalog Crawlers, Rules And Machine Learning

Oracle Azure SQL S3 MongoDB Hadoop

Data Catalog
Business Glossary

Customer
Customer_ID
Customer_First_Name
Customer_Surname
Customer_DOB
…

Product Order + Physical data names

Search 
indexes

+

Mapping to a business 
glossary allows the 
meaning of data items 
to be understood 
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Enabling Glossary Business Term Association In Informatica IDMC Data Governance 
and Catalog To Map Physical Data Names To Business Terms in a Business Glossary

Source: Informatica

Informatica, can automatically map physical data names to 
business terms in a business glossary. It does this by using 
an algorithm (based on accepted business terms on data 
domains, column similarity, and name match between a 
column and business term) to calculate a confidence score 
that it can map it correctly. You can specify a threshold for 
the confidence score above which it will automatically 
assign a business term to a physical data asset. 
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Using Regex Rules In Hitachi Vantara Lumada Data Catalog To Identify Personal 
Social Security Number Data And Map Them Your Business Glossary 

Source: Hitachi Vantara
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Auto Discovery Of Composite Domains Such As Customer, Address, Product In 
Informatica Data Catalog

Source: Informatica
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Informatica Enterprise Data Catalog 
– Creating A Composite Domain In Informatica Enterprise Data Catalog

Source: Informatica
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Selecting Composite Domain Discovery In Informatica Enterprise Data Catalog And 
See The Number Of Composite Domains Inferred On A Scan 

Source: Informatica

Source: Informatica
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Linking The Glossary To The Data In The Catalog 
– Informatica Axon Business Glossary Can Be Scanned By Enterprise Data Catalog

Allows you to view the data catalog 
entries linked to the common terms in 
the glossary

You can import (scan) Axon business 
glossaries into the catalog
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Communities Can Then Collaborate Over Tagged Data, Changing Tags To Create A 
Vocabulary

Auto-tagging and profiling of discovered data followed 
by collaborative tag alterations and approval 

Information 
catalog Create the 

business 
glossary when 
everyone is in 
agreement

Discuss, Edit, Approve, Publish

“vocabulary 
crowd sourcing”
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Alation Auto Tags Discovered Data Using Machine Learning, Highlights ‘Guesses’ And 
Requests Confirmation/Rejection
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Alation Generated Business Terms Can Be Added To A Glossary As New Terms
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Data Quality Rules Can Be Defined For Data Quality Profiling To Automatically Validate 
Data Quality During A Scan – E.g., Informatica IDMC Data Governance And Catalog 

Source: Informatica
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Informatica Allows Data Quality Rules To Be Defined Using Natural Language And Its 
CLAIRE AI Engine Will Recommend A Data Quality Rule 

Source: Informatica

ID cannot be null
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Data Catalogs Can Perform Automatic Data Quality Profiling And Generate Metadata In 
The Data Catalog – E.g., Ataccama ONE Data Catalog 

Source: Ataccama
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Data Quality Evaluation Rules And Cleansing Policies Can Be Assigned At The 
Glossary Term Level So That Any Data Mapped To The Term Is Auto Cleaned
Ataccama ONE can apply policies and rules at the glossary level to recognise data, validate it and clean it 

Source: Ataccama
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Automatic Data Quality Profiling To Determine Data Quality And Cataloging It
– IBM Cloud Pak For Data And Watson Knowledge Catalog

Quickly profile the data source for an 
overview of data quality using sampling 
– a good option for large data sets

This is much longer running as it does 
a full analysis of your data to provide 
detailed data quality insights 

Automated full and incremental data quality 
profiling is also supported by other vendors, 
e.g. Informatica EDC 

Source: IBM

Source: IBM
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IBM Cloud Pak For Data Automated Data Quality Profiling 
– Data Quality Dashboard Of A Specific Data Source

Source: IBM



05/03/2024

Copyright © Intelligent Business Strategies 1992-2024 47

93Copyright © Intelligent Business Strategies 1992-2024

IBM Cloud Pak For Data Automated Data Quality Profiling Highlights Data Quality 
Issues, E.g., Data Violates The Matching Rules Set Up In A Data Class

Source: IBM
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Where Are We? 
– Building Data Engineering Pipelines To Integrate Data To Produce Data Products

ID
EN

TI
FY

ASSESS

SE
R

VE

INTEGRATE

DEFINE

GOVERN

SBV = Shared Business Vocabulary

Data Product 
Methodology

Common 
Business 

Terms
Data 

Model

Discover

Map

ProfileClean

Integrate

Publish
& 

Provision

Monitor
Protect
Secure
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Cloud Storage Accounts

or Lakehouse or Data Lake

Steps To Creating A Data Product To Publish In A Data Marketplace
– Create A Pipeline That Produces A Data Product For Each Entity In The Glossary

IoT

RDBMS

office docs

social

Cloud

clickstream

web logs
XML,
JSON
web 

services

NoSQL

Files

information 
consumers access 

the data 
marketplace to 

shop for business 
ready data and 

analytical products

shop 
for 

data

data
Catalog

Data 
marketplace

Business ready 
data products

Data Fabric DataOps Pipelines

Ingestion zone Curation zone Trusted zone

(common vocabulary)

Data catalog

Customers

Products

Orders

Biz 
glossary

Products Pipeline

Orders Pipeline

Project

Customers PipelineProject

Project
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Decentralised Development Of Data Products In A Data Mesh Or Lakehouse
– Obligations Of Data Producers

Ingest process servesource Interface
Application,
Microservice,
Data stream
Another data product

§ Each domain owns and creates  data products and needs to support
• History
• Schema change detection
• Data product versioning
• De-identification of sensitive data in data products (designed in data governance)

Claims
Application

Claims DataOps pipeline Claims

Business Domain

designed in governance

Interface
(E.g. SQL, 

REST, 
GraphQL)

+ Infrastructure 
runtime spec

+ metadata
(glossary terms 

& lineage)

Data product

team

Data source
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DataOps Component Based Pipeline Development

component component component component component

task task task task task task

Pipeline execution orchestration

Pipeline orchestration manages the component execution, while the components do the actual work

Data 
product

∑∫(x) Analytical  
productData Fabric DataOps Pipeline
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Create Libraries Of Reusable Components That Can Be Shared Across Domains To 
Improve Productivity And Enable Consistency 

Type of Component Examples
Data connectivity components • Connectors to multiple data sources

Data ingestion components
• File ingestion
• Database table ingestion service
• Stream ingestion service

Data transportation components • FTP service

Data governance components

• Data validation services
• Data cleansing services

•  e.g. Address cleansing / enrichment
• Data privacy masking / obfuscation service
• Data encryption service
• Logging and auditing services

Data transformation components • Data type transformation services

Data matching and integration 
components • Survivorship rule services

Cognitive / ML components

• Voice-to-text conversion
• Customer segmentation clustering service
• Customer sentiment scoring model
• Customer propensity to churn scoring model 

Data loading components • Bulk load service, append service

Action components • Alerts, recommendations, automation,….

Reusable 
component 
libraries 
available in 
the data fabric



05/03/2024

Copyright © Intelligent Business Strategies 1992-2024 50

99Copyright © Intelligent Business Strategies 1992-2024

Data Product Producers Can Search The Data Catalog For Raw Data From Within Data 
Fabric Software  – E.g. Search Microsoft Purview From Azure Data Factory 

Find the data in the catalog, connect to it and start building ETL pipelines
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Unified Data Integration – Azure Data Factory Enables Collaborative Business And IT 
Development With Mapping And PowerQuery Data Flows

Azure Data Factory 
Mapping Data Flows for IT 
professionals

Azure Data Factory 
PowerQuery Data Flows 

for business users
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Azure Data Factory Unified Data Integration – Orchestrate PowerQuery And Mapping 
Data Flows In The Same DataOps Pipeline To Produce A Data Product
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Generative AI In Data Engineering Opens Up Data Product Development To Citizen 
Data Engineers – SnapLogic SnapGPT Prompt Based Data Engineering

Source: SnapLogic

Generated pipeline preview

Import the pipeline
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Generative AI Prompt Based Data Engineering 
– SnapLogic SnapGPT Pipeline Configuration Wizard

Source: SnapLogic

Data engineering
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What If You Have To Process Text Is A Key Part Of A Pipeline?

§ Popular data sources include
• Social media, email, news articles, on-line forums

§ Requires pre-processing prior to analysis 
• Parsing, correction, stemming, phrase extraction, semantic grouping

What Is Text Analytics?– e.g. deriving structured data from unstructured content, or sentiment scoring
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Parsing And Extracting Entities From Text Data Using Natural Language Processing In 
The Pipeline – E.g. SnapLogic

Source: SnapLogic
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Built-In ML And Sentiment Analysis Now Ships Out-of-the-Box In Self-Service Data 
Preparation In Cloud BI Tools – E.g. Oracle Analytics Cloud Dataflow

Source: Oracle
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Processing Streaming Text And Textual Data At Rest Using Cognitive Services In A 
Pipeline To Improving Voice Of Customer Analysis - Amazon

Source: aws
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Tools Are Now Appearing To Build End-To-End Data And Analytical Pipelines 
– E.g. Microsoft Data Factory

Launch a Databricks 
notebook on Spark 
e.g. to analyse data
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Processing Streaming Data In DataOps Pipelines – Processing Fast Data Is NOT Just 
Like Introducing Another Data Source To An ETL Tool

Cloud 
storage

∑∫(x)

real-time 
processing, 
analysis & 
decisions

Filtered 
data

Fast data 
sources

Data 
volume

IoT Device/sensor 
timestamps are almost 

always out of sync
Auto discovery 
of more things

Collect sensor readings
Group them together

Assign single timestamp 
Send JSON message

Sends schema variant JSON 
messages (# of readings with 
a single timestamp can vary)

Multiple 
data formats

New schema 
can appear 

without notice

Data can be 
continuous, in 
bursts or batch

Data difficult 
to integrate

Missing 
data

Schema 
drift

gate
way

gate
way

Need very fast 
write processing

Events can 
be out of 
sequence
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Many Data Fabric Platforms Streaming Data Messaging Services As A Data Source 
– e.g. IBM Cloud Pak For Data Supports Kafka And Others’ Services 

Connect 
directly to 
streaming 
data in motion
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SoftwareAG StreamSets – Supports Data Collector Edge, Kafka Plus Automatic 
Schema Drift Detection And Handling
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Schema Drift Can Be Managed In Several Tools 
– E.g. Microsoft Azure Data Factory Mapping Flows

Without handling for Schema Drift, your 
ETL jobs are likely to be impacted by in 
data source changes

Map all new fields in the Sink Transformation 
so that all new fields get picked-up and 
landed in your destination

Clicking this in the Derived Column or 
Aggregate transformation allows you to 
create a transformation that understands 
"Schema Drift

You can add transformations that can handle schema drift using pattern 
matching to match columns by name, type and value 
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Schema Drift In Microsoft Azure Data Factory

Azure Data Factory treats schema drift 
flows as late-binding flows, so when you 
build your transformations, the column 
names will not be available to you in the 
schema views throughout the flow

$$ represents each matched column from your matching pattern, e.g. append the text  “_total” to each column 
is a ‘double’ data type 
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DataOps – Component Based Development Using A Common Version Control System

Information
Orchestration

component component component component component

task task task task task task Data & Analytical Pipeline

Version Control

Each component of the 
pipeline is a new, 
independent branch. 
Components are merged 
into the main branch as they 
are completed

Branch and merge enables 
collaborative development with 
different people working on different 
components
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Several Data Fabric Platforms Support DevOps & Continuous Integration / Continuous 
Deployment, E.g. Microsoft Azure Data Factory/GitHub Integration

Configuring a GitHub repository with Azure Data Factory

Option 1
(ADF home 

page)

Option 2
(ADF authoring 

canvas)

Source: Microsoft

Code
Repository 
configuration

116Copyright © Intelligent Business Strategies 1992-2024

Several Data Fabric Platforms Now Support DevOps With Continuous Integration / 
Continuous Deployment, E.g. Microsoft ADF GitHub Version Control

Publish code changes in the master branch to the Data Factory service

Confirm that the publish branch 
and pending changes are correct

Users can create feature branches Merge the changes from your feature branch to your 
collaboration (master) branch

Factory resources include data sets, data flows, integration run times 
(e.g. to get at on-premises data sources), linked services, etc.

1 2

3 4
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Data Modelling tool

Need CI/CD Using A Common Version System And Triggering Automated Build, 
Testing And Deployment – DataOps, MLOps, BIOps 

Version control 
system

ETL tool workflow

Data Science workbench

Metadata 
repository

Metadata 
repository

Build Test Deploy

Self-service BI tool

trigger
Metadata 
repository

Metadata 
repository

Collaborative development
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Where Are We? - A Best Practice Continuous Improvement Methodology For Creating 
Data Products
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Potential Consumers Of Reusable Data Products In A Data Mesh

Mortgages

Products

Customers

Claims Car loans

Current 
account

Savings

Premium 
payments

Credit card 
payments

Interactions

Data Mesh

Consuming analytical systems

Cloud storage

Feature 
store

Graph DB 

DW
mart

Data science 
sandboxes

pipeline

(could be a lakehouse)

Deployed ML model

D
ata virtualisation

pipeline

pipeline

pipeline

pipeline

C

R

U

D

Prod

Asset

Cust

MDM

Data 
marketplace

Ready-made 
data products
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Provisioning, Publishing And Sharing Data Products In A Marketplace For Consumption 

§ Need to make use of 
• A business glossary and data catalog
• A collaborative approach to producing data and analytical products
• A catalog / data marketplace to quickly find reusable trusted data products to drive business value

raw data
trusted 
data 

product
data 

catalog

BI tool or 
notebook

search
find

shop 
order)

provision / consume

Citizen Data 
engineers 

Embedded
IT professional 
data architect

Data producers 

publish

business analysts / data scientists

data consumers

clean 
integrate & 

analyse

Data marketplaceBusiness 
domain

Ready-made 
data products

data 
catalog

discover
classify, 
profile
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What Is An Enterprise Data Marketplace?

Enterprise Data Marketplace 

A catalog application that governs the 
publishing, sharing and use of read- 
made, trusted, data and analytical 

products that are available as services 
with common data names documented 

in a business glossary, full metadata 
lineage.  These data and analytical 

products are tagged and organised to 
make them easy to find, access, share 

and reuse across the enterprise

Product examples:
• Alation Marketplaces
• Amazon Datazone
• Collibra
• Databricks Data Marketplace
• Harbr Data
• Informatica IDMC Data Marketplace
• Quest Data Marketplace
• Snowflake Data Marketplace
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Trusted Business Ready Data Products In An Enterprise Data Marketplace For Users 
To Consume And Use

Data available as a Service

Master Data
• Customers
• Products
• Suppliers
• Assets
• Employees
• Materials

Transaction Data
• Orders
• Shipments
• Payments
• Adjustments
• Returns

Business ready data 
products can be 
logical entities
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Data Sharing Objectives

§ To produce trusted, compliant, secure data products published and available for consumption

§ To enable safe, secure, compliant sharing of data with data consumers

§ To define terms of use of data in a data sharing agreement to ensure it is handled correctly

§ To ensure the data sharing agreement is accepted before sharing data

§ To monitor, track and audit
• Email, web chat, FTP, cloud storage and other ways data can be shared
• Who outgoing and incoming data is shared with
• Acceptance, receipt and use of shared data

§ To prevent sharing of sensitive data including all cross-border data transfers if 
• Not permitted by legislation in the jurisdiction the data originates
• Consent is not given 

§ To be able to share data without moving it 

§ To be able to report on all data sharing activity
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Enterprise Data Marketplace Operations To Facilitate The Publishing, Sharing And 
Governance Of Data And Analytical Products

Data &
analytical 
products

PUBLISH

data & analytics  
consumers 

shop 
for data

Data Marketplace

ready-made data & 
analytical products

Data 
Catalog

Find
Access

Use
Rate

Enrich
Share
Follow

data 
producers

Internal data 
products

External provider 
data products

ML models

Virtual data 
products

AI Apps & AI bots

BI Reports

Decision services

new

new

near future

near future

Sharing 
agreement

Snowflake apps can be shared in Snowflake Marketplace
Databricks Lakehouse Apps can be shared in Databricks Marketplace
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Key Elements In Enterprise Data Sharing 
– Governance Publishing Of Data Products

§ Quality assurance and governance of data products is needed before they are published in 
a marketplace for consumption

Data Quality score ✓
Common data names (business glossary) ✓
Full metadata lineage ✓
Access security policy defined ✓
Privacy policy defined ✓
Retention policy defined ✓
Version management ✓
Data sharing agreement defined ✓
Tagged by business objective ✓

Data product Data marketplace

Data 
Catalog

Business Glossary + 
Data Lineage 

+ Data Freshness 
+ Data Owners

Data product 
quality 

assurance
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Companies Should Create Semantically Linked Data Products – Why Do This?

Customer Product Orders

Business 
Glossary

Data catalog

e.g., Orders should reuse the keys 
of other data products such as 

Customer and Product  

consume, assemble & use 
to meet analytical needs

Analytical use case

Enterprise-wide Identifiers allows quick 
assembly of ‘component’ data products 

for different analytical use cases

DW & 
marts

GraphDBLike Lego bricks

Data Producer Pipelines
data products

Assemble 
data 

products

Data 
consumers

Data Modelling
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Shortening Time-To-Value - Assembling Semantically Linked Data Products To Create 
Analytical Data Models For Use In Self-Service Analytics

BI Tool 

Common business
terms for data 

products, tables and 
views

SQL

Data Science

Data 
Aggregation

Data marts

BI Tool 

SQL

Data products
Customers Products ChannelsSales Time Shipments Returns Dist Centres

SalesProducts

Python

Channels

TimeCustomers

Aggregate sales by product 

Features for ML 
model development

Foundational Data ProductsData 
marketplace
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data steward

Data Sharing - Governance Of Data Consumption 

owner

Request access

approve
✓

grant access Sharing agreement

data consumers

data marketplace

Catalog

Accept 
agreement

Multiple people may be 
required to vote to approve 

an access request
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Information Consumers Shopping For Data In An Enterprise Data Marketplace 
– E.g. Informatica Axon Data Marketplace

Audit history, 
reporting, 

analytics on 
data 

consumption 
patterns

Policy 
classification 
and privacy 
enforcement 
for sensitive 

data 
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Informatica Data Marketplace – Shop And Checkout
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Informatica Data Marketplace – Consumers Must Agree To The Terms And Conditions 
When Submitting An Order
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Informatica Axon Data Marketplace – Fulfill And Track All Sharing Activity Includes 
Dialogue With Data Owner To Gain Approval To Access The Data

• Deliver and auto-provision data after approval of request 
• Monitor and audit delivery at the order level 
• Integrate order processing with data engineering processes (JIRA, ServiceNow, custom) 
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Data Marketplace Example Amazon DataZone

Image source & copyright: AWS
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Amazon DataZone – Publish Data With Publishing Agreement

Source: AWS
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Data Marketplace Operations – Information Consumers Can Enrich Data And Create 
New Insights To Also Publish In The Marketplace

information 
consumers access 

the data 
marketplace to 

shop for business 
ready data and 

analytical products

shop 
for 

data

Info
Catalog

Data 
marketplace

Trusted data 
service Query service

BI  report / 
dashboard / 

story

BI Insights pipeline

Trusted data 
service

Analytical 
service

Predictive insights pipeline (rapid assembly)

Trusted data 
service

Analytical 
service

Decision 
service

Prescriptive analytical pipeline (rapid assembly)

BI  report / 
dashboard / 

story

Trusted data 
service Virtual view

Enrich data

Trusted data 
service

publish newly created data and analytical products back into the marketplace
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Key Elements In Enterprise Data Marketplace Operations 
– Monitoring

§ Who uses this data product

§ Data product usage frequency
• How many people and applications make use of a data product
• Identify unused data products

§ Navigational patterns 
• Most popular paths to finding and consuming a data product
• Data products looked at but not consumed
• Most popular paths leading to consumption abandoned

§ Determine experts
• Most frequent users of data products associated with a particular 

entity or business area

§ Self-learn (AI)
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Decisions Need To Be Made Using Trusted Data, BI And Analytics
– The Data Marketplace Lets People Know What Data Products They Can Use

HR
Sales

Marketing

Service

Finance
Procurement

Operations Distribution

Partners 
CustomersSuppliers

Employees

Operational decisions (thousands)

• Tactical decisions (hundreds)
• Escalated operational decisions

• Set Business Strategy – objectives, targets & priorities
• Strategic decisions (tens)
• Escalated critical operational decisions

Trusted, Compliant Data Products

Data & 
Analytics 

marketplace
Critical to 
success
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You Need To Understand Where And At What Levels Data And Analytics Can Be Used 
To Guide And Automate To Enable Mass Contribution To Objectives

Data & Analytical products 
classified by objective

• Reusable Data products
• Analytical products 

• Reports, stories
• On-demand & event driven 

predictive models
• On-demand & event driven 

prescriptive models
• Auto alerting services, 
• Recommendation services 

• AI- Automation services

Business 
Strategy

Strategic 
objectives 

Strategic decisions
(tens)

Tactical decisions
(hundreds)

Operational 
decisions

(thousands)Data &
Analytics 

Marketplace

CPM/Planning

AI Integration – one approach does NOT fit all

Who / what needs which product?
How should it be used and integrated  

to achieve the objective?
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The Last Mile - BI, ML And AI Are ‘Wired Into’ Every Process At All Levels To Enable 
Timely, Guided And Automated Decisions To Maximise Value – Create A Closed Loop

Partners 
CustomersSuppliers

Employees

Things

Business Ready 
Data & Analytical 

Products as a 
service

(BI / ML / AI)

HR

Sales

Marketing

Service

Finance

Procure
-ment

Operations Distribution

Access to commonly 
understood, data, BI 
reports, ML models, 
AI services across 
the business is 
critical to success

Intelligent 
Application

Intelligent 
Application

Intelligent 
ApplicationIntelligent 

Application

Intelligent 
ApplicationIntelligent 

Application

Intelligent 
Application

Intelligent 
Application

Intelligent applications

Decision automation

AI-automated tasks

Embedded analytics in applications Embedded 
analytics app

Embedded 
analytics app

Embedded 
analytics app

Embedded 
analytics app

D & A marketplace
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What Are We Trying To Build? The ‘Always-on’ Artificially Intelligent Business 
– From BI And ML To Data-Driven Artificially Intelligent Business

Data, analytical, decision 
and reinforcement learning 
services guiding everyone 
in every business process 
to contribute to meeting 
common strategic goals

Partners &
customers

Suppliers
Intelligent Operations
My Objectives 
My Business activities 
(process tasks)
My Reports 
My KPIs 
My Alerts
My Recommendations 
My Actions
My Team 
My Contribution to biz goals
My Communities

Artificially 
Intelligent

Sales

Artificially 
Intelligent

Procurement

Artificially 
Intelligent
Service Artificially 

Intelligent
Risk M’gmt

Processes Orchestration  & Automation
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Intelligent HR

Key Performance Indicators

Mobile Apps
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Marketing
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Intelligent
Finance
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Intelligent

Front Office

Artificially 
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Back OfficeArtificially Intelligent Operations & Risk

Artificially 
Intelligent
operations

Event Driven

ESB/iPaaS/APIs

Business Gossary, Catalog & Data Governance

Web Apps
Single Sign-On 

Multi-level AI (RL) Driven Dynamic Planning, Resource & Process Optimisation 

employees supplierspartners

Teams / SharePoint

Data, BI services 
Predictive 

Analytics, Decision
Services & RL

Trusted Data Products

Edge On-Premises Multiple Clouds

D&A products
Catalog

customers

Data Fabric
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About Mike Ferguson

www.intelligentbusiness.biz
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@mikeferguson1

(+44) 1625 520700

Mike Ferguson is Managing Director of Intelligent Business Strategies Limited. As an 

independent IT industry analyst and consultant, he specialises in BI / analytics and data 

management. With over 40 years of IT experience, Mike has consulted for dozens of 

companies on BI/Analytics, data strategy, technology selection, enterprise architecture, 

and data management. Mike is also conference chairman of Big Data LDN, the largest 

data and analytics conference in Europe and a member of the EDM Council CDMC 

Executive Advisory Board.  He has spoken at events all over the world and written 

numerous articles. Formerly he was a principal and co-founder of Codd and Date – the 

inventors of the Relational Model that caused the birth of relational databases and SQL, 

Chief Architect at Teradata on the Teradata DBMS and European Managing Director of 

Database Associates. He teaches popular master classes in Data Strategy, Data 

Catalogs, Data Warehouse Modernisation, Practical Guidelines for Implementing a Data 

Mesh, Big Data Fundamentals, How to  Govern Data Across a Distributed Data 

Landscape, Machine Learning and Advanced Analytics, and Embedded Analytics, 

Intelligent Apps and AI Automation
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