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• I've been doing this a long time 
• My work is recognized as useful 
• Associate Professor of IS (vcu.edu)  

• Institute for Defense Analyses (ida.org) 
• DAMA International (dama.org) 
• MIT CDO Society (iscdo.org) 
• Anything Awesome (anythingawesome.com) 

• Experienced w/ 500+ data  
management practices worldwide 

• 13 books and dozens of articles  
• Multi-year immersions
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– US DoD (DISA/Army/Marines/DLA) 
– Nokia 
– Deutsche Bank 
– Wells Fargo 
– Walmart 
– HUD …
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Data is not broadly or widely understood
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adapted from:  http://www.dailymirror.lk/print/opinion/editorial-we-need-to-become-channels-of-peace/172-27164

It is like a fan!

It is like a snake!

It is like a wall!

It is like a rope!

It is like a tree! Blind Persons and the Elephant

It is like a story!

It is like a dashboard!

It is like a pipes!

It is like a warehouse!

It is like statistics!

Most have approached it from 
different perspectives with 

differing knowledge and skills



You can accomplish 
Advanced Data Practices 
without becoming proficient 
in the Foundational Data 
Practices however  
this will: 
• Take longer 
• Cost more 
• Deliver less 
• Present  

greater 
risk 
(with thanks to  
Tom DeMarco)

Data Management Practices Hierarchy
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Advanced  
Data  

Practices 
• MDM 
• Mining 
• Big Data 
• Analytics 
• Warehousing 
• Blockchain

Foundational Data Practices

Technologies

Capabilities
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• AI/ML 
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Unrefined  
data management  

definition

Sources

Uses

Data Management 
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More refined  
data management  

definition

Sources
Reuse

Data Management ➜ ➜

Better still data management definition
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Sources

➜ Use

➜Reuse

➜

Formal Data Reuse Management
Reference and 

Masterdata are essential 

to this entire architecture
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Data Preparation Tools & Vendor Hype
• CIOs/CDOs feel pressure 

• Vendor/project promise auditing 

• No understanding of hype cycle
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Who wrote this … ?
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• In considering any new subject,  

• there is frequently a tendency 
first to overrate what we find to 
be already interesting or  
remarkable, and  

• secondly - by a sort of natural 
reaction - to undervalue the true 
state of the case.  

– Lady Augusta Ada King, 
(1815 – 1852) 
Countess of Lovelace 

– (aka) Ada Lovelace,  
daughter of Lord Byron 

– Publisher of the first  
computing program
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Technology Trigger:  A potential technology breakthrough kicks things off. Early proof-of-concept stories and media interest 
trigger significant publicity. Often no usable products exist and commercial viability is unproven.

Trough of Disillusionment: Interest wanes as experiments and implementations fail to deliver. Producers of the 
technology shake out or fail. Investments continue only if the surviving providers improve their products to the 
satisfaction of early adopters.

Peak of Inflated Expectations: Early publicity produces a number of 
success stories—often accompanied by scores of failures. Some 
companies take action; many do not.

Slope of Enlightenment: More instances of how the technology can benefit the 
enterprise start to crystallize and become more widely understood. Second- and third-
generation products appear from technology providers. More enterprises fund pilots; 
conservative companies remain cautious.

Plateau of Productivity: Mainstream adoption starts to 
take off. Criteria for assessing provider viability are more 
clearly defined. The technology’s broad market 
applicability and relevance are clearly paying off.

Gartner Five-phase Hype Cycle

http://www.gartner.com/technology/research/methodologies/hype-cycle.jsp
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Gartner Hype Cycle for Data Management 2024



© Copyright 2025 by Peter Aiken Slide #

Metadata 
Management
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Definition: Reference Data Management
• Control over defined domain values (also known as vocabularies), 

including: 

– Control over standardized terms, code values and other unique identifiers;  

– Business definitions for each value, business relationships within and across 
domain value lists, and the;  

– Consistent, shared use of  
accurate, timely and  
relevant reference data  
values to classify and  
categorize data.
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Current Customer

Ex-C
usto

mer?

Potential Customer

VIP-Customer?

Residential 
 Customer

Commercial 
 Customer

Customer



Reference Data
• Data used to classify to 

categorize other data,  
the value domain 

• Order status: new, in progress, closed, cancelled 

• Two-letter USPS state code abbreviations (VA) 

• Reference Data Sets
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US United States

GB   (not UK) United Kingdom

 from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International

Master Data
• Data about business entities providing  

context for transactions but not limited  
to pre-defined values 

• Business rules dictate format and allowable ranges 

– Parties (individuals, organizations, customers, citizens, patients, vendors, 
supplies, business partners, competitors, employees, students) 

– Locations, products, financial structures 

• Provide context for transactions 

• From the term "Master File"
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 from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International



$5

Example Transaction Processing System
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Balance=$100

Balance=$95

Update 
Program

Something is wrong!

Reference Data versus Master Data
• Reference Data: 

– Control over defined 
domain values 
(vocabularies) for 
standardized terms, code 
values, and other unique 
identifiers 

– The fact that we maintain 
these 9 specific gender 
codes 

• Master Data: 
– Control over master data 

values to enable 
consistent, shared, 
contextual use across 
systems 

– The "golden" source of 
the gender of your 
customer "Pat" 
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Both provide the context for 

transaction data



Definitions
• Planning, implementation and control activities to ensure  

consistency with a "golden" version of contextual data values 

•  … as opposed to mobile device management 

• Gartner holds that MDM is a discipline or strategy  
– "… where the business and the IT organization  

work together to ensure the uniformity, accuracy,  
semantic persistence, stewardship and accountability  
of the enterprise's official, shared master data." 

• Sold as technology-based solution 

• Official, consistent set of identifiers - examples of these core entities 
include:  
– Parties (customers, prospects, people, citizens, employees, vendors, suppliers, 

trading partners, individuals, organizations, citizens, patients, vendors, supplies, 
business partners, competitors, students, products, financial structures *LEI*) 

– Places (locations, offices, regional alignments, geographies)  

– Things (accounts, assets, policies, products, services)
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Hannah 
Fry - Why 
you 
should be 
polite to 
your AI 
(in 2 minutes)
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gemini.google.com

How to tell what is Reference/Master Data?
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Determining whether a specific data item is best managed as a reference or master data item is a 
crucial decision in data management. It impacts data quality, consistency, and how information is 
used across an organization. Here's a breakdown of how to approach this: 
1. Understanding the Core Concepts 
Master Data: 
• Master data represents the core, consistent, and authoritative data entities that are used 

across multiple systems and business processes. 
• It typically includes key business entities like customers, products, locations, suppliers, etc. 
• Master data aims to provide a single source of truth for these critical entities. 
• Reference Data: 
• Reference data is used to classify or categorize other data. 
• It's often used for lookups, validation, or to control the values that are allowed for a data field. 
• Examples include: 
• Codes (e.g., country codes, currency codes) 
• Categories (e.g., product categories) 
• Units of measure 
• Status values (e.g., order status) 
2. Key Questions to Guide Your Decision 
• To determine whether a data item should be managed as reference or master data, ask these 

key questions: 
How widely is this data used across the organization? 
• Master Data: If the data is used by many different systems, departments, and business 

processes, and it's critical for consistent reporting and decision-making, it's likely master data. 
• Reference Data: If the data is primarily used for classification, categorization, or validation 

within specific contexts, it might be reference data. 
How frequently does the data change, and how important is it to track those changes? 
• Master Data: Master data changes relatively infrequently, and when it does, it's essential to 

manage and propagate those changes consistently. There's often a need for audit trails and 
versioning. 

• Reference Data: Reference data may also change, but the changes may be less frequent or 
less critical to track at a granular level. 

• What is the level of granularity and complexity of the data? 
• Master Data: Master data often involves complex relationships and attributes. For example, a 

"Customer" master data record might include contact information, billing addresses, shipping 
addresses, account details, etc. 

• Reference Data: Reference data is often simpler and more atomic, such as a single code or a 
category name. 

Is this data a key identifier or a descriptive attribute? 
• Master Data: Master data often includes key identifiers (e.g., customer ID, product ID) that are 

used to link data across systems. 
• Reference Data: Reference data is often used as a descriptive attribute to provide context or 

categorization (e.g., a product category is a descriptive attribute of a product). 
What are the data quality requirements? 
• Master Data: Master data requires high levels of data quality, accuracy, and consistency. It's 

essential to have processes for data cleansing, validation, and deduplication. 
• Reference Data: Reference data also needs to be accurate, but the quality requirements might 

be less stringent than for master data in some cases. 
3. Decision-Making Framework 
• Here's a simplified framework to help guide your decision: 
• Identify the Data Item: Clearly define the specific data item you're evaluating (e.g., 

"Customer," "Product Category," "Shipping Code"). 
• Answer the Key Questions: Carefully consider the questions outlined above in the context of 

your organization's needs. 
Apply the Criteria: 
• If the data item is widely used, critical for consistency, complex, and requires high data quality, 

classify it as Master Data. 
• If the data item is primarily used for classification, categorization, or validation, and is relatively 

simple, classify it as Reference Data. 
• Document Your Decision: Document your decision and the reasons behind it. This will help 

ensure consistency and provide context for future data management efforts. 
Examples 
• Customer: This is typically master data. It's used across sales, marketing, service, and other 

departments. It's complex, and data quality is critical. 
• Product Category: This is typically reference data. It's used to classify products. It's relatively 

simple, and while accuracy is important, the complexity and usage are different from "Product" 
master data. 

• Country Code: This is clearly reference data. It's a simple code used for validation and 
standardization of country information. 

By carefully considering these factors, you can make informed decisions about how to manage 
your data effectively, ensuring data quality, consistency, and value across your organization.
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Three Types of Data
• Reference 

– Controls accessible data values 

• Master 

– Controls access to system capabilities 

• Transaction 

– Instances of values
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» Countries where we do business? 
» Types of accounts available? 
» Controlled vocabulary items

» Are you a member of our premium club? 
» Authorizing uses/users? 
» Common/standard data structures 

» $5 
» Authorized 
» Like 

Example from:  Dr. Christopher Bradley of DMAdvisors–he has more, ping him at chris.bradley@dmadvisors.co.uk 

MDM can make data 

governance 'easier'



+ 1 Year
• Confusion as to the system's value 

– Users lack confidence 
– Business did not know how to use  

"the MDM" 

• General agreement  
– Restart the effort 

• "Root cause" analysis 
– Consensus 
– Poor quality data 
– Inadequate training 

• Response 
– Get data quality-ing! 

• Inexperienced 
– Immature data quality practices 
– Tool/technological focus 
– Purchased a data quality tool
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Interdependencies 
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Data Governance

Master Data Data Quality

makes the 
case and is 

responsible for

is a necessary but 
insufficient prerequisite 

to success

MD capabilities 
constrain governance 

effectiveness



The consultant says "our methodology"A realistic way to begin practicing MDM
• Select 3 data  

management  
practice areas 
(for example) 

– Reference  
and Master  
Data Management 

– Data Quality  
Management 

– Data Governance
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Vocabulary is Important-Tank, Tanks, Tankers
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Multiple Sources of Master/Reference Data
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Payroll Application 
(3rd GL)Payroll Data 

(database)

R& D Applications 
(researcher supported, no documentation)

R & D 
Data 
(raw) Mfg. Data 

(home grown 
database)

Mfg. Applications 
(contractor supported)

Marketing Application 
(4rd GL, query facilities,  
no reporting, very large)

 
Marketing Data 

(external database)

 
Finance 

Data 
(indexed)

Finance Application 
(3rd GL, batch  

system, no source)

Personnel App. 
(20 years old, 

un-normalized data)

 
Personnel Data 

(database)
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Reference Data Architecture
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 from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International



Master Data Architecture
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Combined R/M Data Architecture
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Task vs. Process Orientation
• What is meant by a task 

orientation? 

– Industrial work should be broken 
down into its simplest and most 
basic tasks 

• What is meant by a process 
orientation? 

– Reunifying tasks into coherent 
business processes 

• What else must be part of the 
analysis? 

– Identify and abandon outdated rules 
and assumptions that underlie 
current business operations

© Copyright 2025 by Peter Aiken Slide #

Task 1

Task 2

Task 3

Task 4

Task 5

Task 6

Task 7

Task 8

Task 9

Task 10

Task 11

Task 12

Task 1

Task 7

Task 9
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Source System:  all info on 1 screen 

Target system:  same info spread 

                                    across 23 screens

Automating Business Process Discovery (qpr.com)
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• Benefits 
– Obtain holistic perspective on roles 

and value creation 
– Customers understand and value 

outputs 
– All develop better shared 

understanding 

• Results 
– Speed up process 
– Cost savings 
– Increased compliance 
– Increased output 
– IT systems documentation
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Activities and Flows with amounts and durations
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Process Flows and Durations



Traditional Engine
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Prius Hybrid Engine
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Customer Data Management in a Retail Setting
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Scenario: Reducing Wasteful Marketing Spend 

Imagine a large retail company with multiple sales channels (online, brick-
and-mortar stores, call centers). Over time, their customer data becomes 
fragmented and inconsistent: 

• Duplicate Records: The same customer might be entered multiple 
times with slight variations in their name, address, or email. 

• Inconsistent Data: Different systems might store customer information 
in different formats or with conflicting details. 

• Outdated Information: Customer contact details might be outdated, 
leading to failed deliveries or communication attempts. 

How Reference and Master Data Management Solve This and Save 
Money: 
1. Master Data Management (MDM): 

◦ MDM initiatives focus on creating a "single version of the truth" 
for customer data. 

◦ This involves: 
▪ Data Cleansing: Identifying and correcting errors in 

customer data. 
▪ Data Deduplication: Merging or linking duplicate 

customer records to create a single, accurate view of each 
customer. 

▪ Data Standardization: Ensuring that customer data is 
stored in a consistent format across all systems. 

◦ By implementing MDM, the retailer creates a reliable, accurate, 
and up-to-date repository of customer information. 

2. Reference Data Management: 

◦ Reference data plays a supporting role by ensuring consistency 
in how customer attributes are classified. 

◦ For example: 
▪ A "Customer Type" reference data set might include values 

like "Loyalty Member," "New Customer," or "VIP 
Customer." 

▪ This ensures that customer segmentation and targeting 
are based on consistent criteria. 

Cost Savings Achieved: 

• Reduced Marketing Waste: 
◦ With clean, deduplicated data, the retailer avoids sending the 

same marketing materials to the same customer multiple times. 
◦ This directly reduces printing, postage, and email marketing 

costs. 
◦ Targeted campaigns become more effective because they reach 

the correct customers with the right message, increasing 
conversion rates and reducing wasted effort. 

• Improved Operational Efficiency: 
◦ Accurate customer data improves order processing, shipping, 

and customer service. 
◦ Fewer resources are spent on correcting errors or resolving 

issues caused by inaccurate data. 
◦ For example, reducing address errors minimizes failed deliveries, 

saving shipping costs and improving customer satisfaction. 
• Enhanced Decision-Making: 

◦ With a single, accurate view of the customer, the retailer can gain 
better insights into customer behavior and preferences. 

◦ This leads to more informed business decisions, such as 
optimizing product offerings, personalizing marketing campaigns, 
and improving customer retention strategies. 

◦ Ultimately, better decisions drive increased revenue and 
profitability. 

In Summary: 
In this retail scenario, MDM and reference data management work together 
to improve the accuracy, consistency, and completeness of customer data. 
This leads to tangible cost savings by reducing marketing waste, improving 
operational efficiency, and enabling better decision-making. While the exact 
figures will vary, the principle remains consistent: effective data 
management directly contributes to significant financial benefits for 
organizations. 
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Goals and Principles
1. Provide authoritative  

source of reconciled,  
high-quality master  
and reference data. 

2. Lower cost and  
complexity through  
reuse and leverage  
of standards. 

3. Support business  
intelligence and  
information integration efforts
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Reference & MDM Activities
• Understand reference and master  

data integration needs 
• Identify master and reference data  

sources and contributors 
• Define and maintain the data  

integration architecture 
• Implement reference and master  

data management solutions 
• Define and maintain match rules 
• Establish “golden” records 
• Define and maintain hierarchies and affiliations 
• Plan and implement integration of new data sources 
• Replicate and distribute reference and master data 
• Manage changes to reference and master data 
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Specific Reference and MDM Investigations

• Who needs what information? 

• What data is available from  
different sources? 

• How does data from different  
sources differ? 

• How can inconsistencies be reconciled? 

• How should valid values be shared?
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Primary Deliverables

• Data Cleansing Services  

• Master and Reference  
Data Requirements 

• Data Models and Documentation 

• Reliable Reference and Master Data 

• "Golden Record" Data Lineage 

• Data Quality Metrics and Reports
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Roles and Responsibilities
• Suppliers: 

– Steering Committees 
– Business Data Stewards 
– Subject Matter Experts 
– Data Consumers 
– Standards Organizations 
– Data Providers  
– ... 

• Consumers: 
– Application Users 
– BI and Reporting Users 
– Application Developers and Architects 
– Data integration Developers and Architects 
– BI Vendors and Architects 
– Vendors, Customers and Partners 
– ... 

• Participants: 
– Data Stewards 
– Subject Matter Experts 
– Data Architects 
– Data Analysts 
– Application Architects 
– Data Governance Council 
– Data Providers 
– Other IT Professionals  
– ...
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Technology
• ETL 

• Reference Data  
Management Applications 

• Master Data  
Management Applications 

• Data Modeling Tools 

• Process Modeling Tools 

• Metadata Repositories 

• Data Profiling Tools 

• Data Cleansing Tools 

• Data Integration Tools 

• Business Process and Rule Engines 

• Change Management Tools 
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Based on evaluations from firms like Gartner and Forrester, as well 
as customer reviews, some of the MDM vendors that are frequently 
recognized as leaders and have a strong presence in the market 
include: 
• Informatica: A broad data management platform with strong MDM 

capabilities. 
• Profisee: Focuses specifically on MDM solutions and is known for 

its ease of use and implementation speed. 
• Stibo Systems: A robust MDM platform with a focus on product 

MDM and multi-domain MDM. 
• Reltio: A cloud-native MDM platform known for its data flexibility 

and graph-based approach. 
• SAP: Offers MDM solutions as part of its broader enterprise 

software suite. 
• Oracle: Also provides MDM solutions within its comprehensive 

data management offerings.

General MDM Leaders and Well-Regarded Vendors
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BYF

© Copyright 2025 by Peter Aiken Slide # 51https://anythingawesome.com

SORs
SOR 1

SOR 2

SOR 3

SOR 4

SOR 5

SOR 6

SOR 7

SOR 8

System 3

System 7

System 5

System 6

System 4

System 2

Build Your First MDM
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SQLServer 
Database

System 1

Admitting Privileges

System 8

7-Figure 
Commercial 

MDM 
Package



Inextricably intertwined implementations and …
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Important Considerations
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• No Guarantee of Success: Even the best MDM product won't guarantee 
success if the implementation is poorly planned or if there's a lack of data 
governance. 

• Focus on Your Needs: The "best" MDM product for your organization will 
depend on your specific requirements, such as: 

The domains of master data you need to manage (e.g., customer, product, 
location) 
• Your industry-specific needs 
• Your budget and technical capabilities 
• Your preferred deployment model (e.g., cloud, on-premises) 
• To find information on customer success rates: 

– Vendor Case Studies: MDM vendors often publish case studies on their websites that 
highlight successful customer implementations. 

– Customer Reviews: As mentioned earlier, websites like G2, TrustRadius, and PeerSpot 
provide customer reviews and ratings, which can give you a sense of customer satisfaction. 

– Industry Reports: Reports from Gartner, Forrester, and other analyst firms may include 
data or analysis on customer satisfaction with different MDM vendors. 

Remember to conduct thorough research and consider your organization's 
specific needs before choosing an MDM product.
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"180% Failure Rate" Fred Cohen, Patni
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MDM Failure Root-Causes

• 30% of MDM programs are regarded as failures 

• 70% of SOA projects in complex, heterogeneous  
environments had failed to yield the expected  
business benefits unless MDM is included 

• Root-causes of failures: 
– 80% percent of MDM initiatives fail because of ineffective leadership, 

underestimated magnitudes or an inability to deal with the cultural impact of the 
change 

– MDM was implemented as a technology or as a project 

– MDM was an Enterprise Data Warehouse (EDW) or an ERP 

– MDM was an IT Effort 

– MDM is separate to data governance and data quality 

– MDM initiatives are implemented with inappropriate technology 

– Internal politics and the silo mentality impede the MDM initiatives
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15 MDM Success Factors
1. Success is more likely and when users and prospects understand  

MDM limitations/strengths.  
2. Taking small steps and remaining educated will increase  

longer-term success with MDM. 
3. Set the right expectations. 
4. Long-term MDM success requires information architecture. 
5. Create incentives to ensure that manage master data is desirable. 
6. Strong alignment with the organization's business vision, will underpin MDM 

success. 
7. Use a framework through all stages of the MDM program — strategize, evaluate, 

execute and review. 
8. Gain high-level business sponsorship and build strong stakeholder support. 
9. Creating an MDM vision and a strategy aligned to the organization’s business 

vision. 
10. Use MDM metrics to communicate success and measure progress. 
11. Use a business case to increase business engagement. 
12. Get the business to propose and own the KPIs. 
13. Measure the situation before and after. 
14. Translate the change in metrics into financial results.  
15. Achieve a single view of master data
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10 Best Practices for MDM
• Active, involved executive sponsorship 
• The business should own the data governance  

process and the MDM or CDI project 
• Strong project management and organizational change management 
• Use a holistic approach - people, process, technology and 

information 
• Build your processes to be ongoing and repeatable, supporting 

continuous improvement 
• Management needs to recognize the importance of a dedicated team 

of data stewards 
• Understand your MDM hub's data model and how it integrates with 

your internal source systems and external content providers 
• Resist the urge to customize 
• Stay current with vendor-provided patches 
• Test, test, test and then test again.
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Source:http://www.mdmsource.com/master-data-management-tips-best-practices.html 

https://www.ase.org.uk/bestpractice

Guiding Principles

1. Shared R/M data belong to the organization 
2. R/M data management is an on-going data quality improvement 

program – goals cannot be achieved by 1 project alone. 
3. Business data stewards are the authorities accountable at 

determining the golden values. 
4. Golden values represent the "best" sources. 
5. Replicate master data values only from golden sources. 
6. Reference data changes require formal change management
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Seven Sisters (from British Telecom)
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Which Approach Is Better?
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There's no universally "better" approach. The best choice depends on: 
• Complexity of Requirements: If your MDM needs are very complex and unique, a 

custom solution might seem appealing, but vendor solutions are increasingly 
flexible. 

• Budget and Resources: Vendor solutions have higher upfront costs, but custom 
solutions have high development and maintenance costs. 

• Time to Value: Vendor solutions offer a much faster time to value. 
• Internal Expertise: Do you have the in-house expertise to design, develop, and 

maintain a robust MDM solution? 
• Long-Term Strategy: Consider your long-term data management strategy and 

how the chosen approach will support it. 
In many cases, especially for organizations with complex MDM requirements, limited 
development resources, or a need for rapid deployment, vendor solutions are often 
the more practical and effective choice. They provide specialized features, reduce 
development risk, and offer ongoing support. 
However, if an organization has very specific needs, strong development capabilities, 
and a long-term focus, a carefully planned custom solution might be considered. 
Ultimately, a thorough evaluation of your organization's specific needs and 
capabilities is essential to determine the best approach for reference and master 
data management.
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Upcoming Events

The Importance of Ethics in Data Governance 
13 May 2025 

Implementing Effective Data Governance: A 
Practical Guide 
10 June 2025 

Mastering Data Modeling: Understanding Conceptual, 
Logical, and Physical Models 
8 July 2025
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