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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 

• Multi-year immersions 
– US DoD (DISA/Army/Marines/DLA) 
– Nokia 
– Deutsche Bank 
– Wells Fargo 
– Walmart 
– HUD … 

• 12 books and  
dozens of articles
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• DAMA International President 2009-2013/2018/2020 

• DAMA International Achievement Award 2001  
(with Dr. E. F. "Ted" Codd 

• DAMA International Community Award 2005
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What Do Your Data  
WarehousingDDDDDDDDDDDD  

Operations Consist Of?
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Of What Do Your 
Data  

Warehousing  
Operations 

Consist?

• Definitions 
– Data Warehousing 
– DM BoK guidance 
– Legacy to digital conversion (cloud) 

• Integration 
– Emphasize engineering talent  
– Incorporate leading not bleeding edge  
– Requires an adaptive rather than a prescriptive approach 

• Preparation 
– Emphasis on storytelling first and visualization second 
– Analytics is both ubiquitous and not well understood 
– Keep improvements practically focused by strategy 

• Best Practices 
– Cannot use what is not understood-understand what you have  
– PDCA (plan, do, check, act) 
– Iteratively refine/cull with respect to strategic direction 

• Take Aways/References/Q&A



Process

Data Warehousing IPO Diagram
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Inputs Outputs
Warehoused 

Data

Marts

Diffuse Applications

ETL-Extract Transform Load 
 

A major source of data structure/

transformation knowledge
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Metadata 
Management
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11 
Practice 
Areas



Data Warehousing & Business Intelligence Management
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Defining Data Warehousing, BI/Analytics
• Data Warehousing 

– A technology solution supporting … business capabilities  
such as:  query, analysis, reporting and development  
of these capabilities  

– Analysis of information not previously integrated 
– Another, often new, set of organizational capabilities 

• Business Intelligence (aka. decision support) 
– Dates at least to 1958 
– Support better business decision making 
– Technologies, applications and practices for the collection, integration, analysis, and 

presentation of business information  
– Understanding historical patterns in data to improve future performance 
– Use of mathematics in business 

• Analytics (aka.) enterprise decision management, marketing analytics, 
predictive science, strategy science, credit risk analysis. fraud analytics - 
often based on computational modeling 

• Reframing the question … 
– From: what data warehouse should we build? 
– To:  how can data warehouse-based integration address challenges? 
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 From The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International



Indiana Jones: Raiders Of The Lost Ark 
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Organizing the Wheat Separated from the Chaff
• Better organized data increases in value 

• Poor data management practices are costing  
organizations money/time/effort 

• 80% of organizational data is ROT 

– Redundant 

– Obsolete 

– Trivial 

• The question is which data to eliminate? 

– Most enterprise data is never analyzed

© Copyright 2023 by Peter Aiken Slide # 12https://anythingawesome.com



Health Care Provider Data Warehouse
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• 1.8 million members 
• 1.4 million providers 
• 800,000 providers no key 
• 29% prov_ssn ≠ 9 digits 
• 2.2% prov_number = 9 digits (required) 
• 1 User 
• $30 million "A roomful of MBAs can accomplish this analysis faster!"

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)

 
Finance 

Data 
(indexed)

Finance Application 
(3rd GL, batch  

system, no source)

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

 
Marketing Data 

(external database)

Personnel App. 
(20 years old, 

un-normalized data)

 
Personnel Data 

(database)

Typical System Evolution
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Multiple Sources of 
(for example) 

Customer Data



Payroll Data 
(database)

R & D 
Data 
(raw)

Mfg. Data 
(home grown 

database)

 
Finance 

Data 
(indexed)

 
Marketing Data 

(external database)

 
Personnel Data 

(database)

... Then Integrate
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Organizational 
Data

Payroll Data 
(database)

R & D 
Data 
(raw)

Mfg. Data 
(home grown 

database)

 
Finance 

Data 
(indexed)

 
Marketing Data 

(external database)

 
Personnel Data 

(database)

... Then Re-architect
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Organizational 
Data



Linked Data
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Linked Data is about using the Web to connect related data 
that wasn't previously linked, or using the Web to lower the 
barriers to linking data currently linked using other methods. 
More specifically, Wikipedia defines Linked Data as "a term 
used to describe a recommended best practice for exposing, 
sharing, and connecting pieces of data, information, and 
knowledge on the Semantic Web using URIs and RDF."

linkeddata.org
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• EII  
Enterprise  
Information  
Integration 

– between ETL and EAI - delivers 
tailored views of information to 
users at the time that it is 
required

MetaMatrix Integration Example



AWS Redshift
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Cloud Definition

• Location-independent computing, whereby 
shared servers provide resources, software, 
and data to computers and other devices on 
demand, as with the electricity grid. 

• Cloud computing is a natural evolution of the 
widespread adoption of virtualization, 
service-oriented architecture and utility 
computing. 

• Details are abstracted from consumers, who no 
longer have need for expertise in, or control 
over, the technology infrastructure "in the cloud" 
that supports them.

• Location-independent computing, whereby 
shared servers provide resources, software, 
and data to computers and other devices on 
demand, as with the electricity grid. 

• Cloud computing is a natural evolution of the 
widespread adoption of virtualization, 
service-oriented architecture and utility 
computing. 

• Details are abstracted from consumers, who no 
longer have need for expertise in, or control 
over, the technology infrastructure "in the cloud" 
that supports them.
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Cloud Computing



Cloud Scalability
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Cisco's Ladder to the Cloud
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Cloud Options
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Data in the cloud should have three attributes that 
data outside the cloud/warehouse should not 
have.  It should be:

Sharable-er
© Copyright 2023 by Peter Aiken Slide # 24https://anythingawesome.com

Cleaner

Smaller



Transform

Problems with forklifting  
1. no basis for decisions made 
2. no inclusion of architecture/  

engineering concepts 
3. no idea that these  

concepts are missing  
from the process 

4. 80% of  
organizational  
data is ROT
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Less 
Cleaner 

More shareable  
 ... data

Making Warehousing Successful-—Cloud——

Data Branding

Fixing Data in the Cloud is Like Using A Glovebox
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Of What Do Your 
Data  

Warehousing  
Operations 

Consist?

• Definitions 
– Data Warehousing 
– DM BoK guidance 
– Legacy to digital conversion (cloud) 

• Integration 
– Emphasize engineering talent  
– Incorporate leading not bleeding edge  
– Requires an adaptive rather than a prescriptive approach 

• Preparation 
– Emphasis on storytelling first and visualization second 
– Analytics is both ubiquitous and not well understood 
– Keep improvements practically focused by strategy 

• Best Practices 
– Cannot use what is not understood-understand what you have  
– PDCA (plan, do, check, act) 
– Iteratively refine/cull with respect to strategic direction 

• Take Aways/References/Q&A

Two Basic Warehouse Purposes
• Integration 

– of disparate data sources 
for purpose of potential 
subsequent analyses 

– Most organization data is 
never analyzed 

– Same type of inputs as 
output 

– Downstream knowledge is 
incorporated upstream 

• Preparation 
– Seen as the last mile 

(preparation) of the data 
before presentation as part 
of decision making activities 

– Closed ended activities 
– Final possible application of 

programmatic quality 
measures

• Integration 
– of disparate data sources 

for purpose of potential 
subsequent analyses 

– Most organization data is 
never analyzed 

– Same type of inputs as 
output 

– Downstream knowledge is 
incorporated upstream 

• Preparation 
– Seen as the last mile 

(preparation) of the data 
before presentation as part 
of decision making activities 

– Closed ended activities 
– Final possible application of 

programmatic quality 
measures
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Integration

Choose  
One  

Only!

←

←



How many interfaces are required to solve this integration problem?

© Copyright 2023 by Peter Aiken Slide #

Application 4 Application 5 Application 6

Application 1 Application 2 Application 3

RBC:  200 applications - 4900 batch interfaces
29https://anythingawesome.com

Application 4 Application 5 Application 6

Application 1 Application 2 Application 3

15 Interfaces 
(N*(N-1))/2

The rapidly increasing cost of complexity

© Copyright 2023 by Peter Aiken Slide #

0 

10000 

20000 

1 101 201 

Number of Silos 
Worst case number of interconnections 

30https://anythingawesome.com

Silos / Interconnections 
• 6 / 15 
• 60 / 1,770 
• 600 / 179,700 
• 200 / 19,900 
• 200 / 5,000 (actual)

X=5,000



© Copyright 2023 by Peter Aiken Slide # 31https://anythingawesome.com

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

Corporate Information Factory Architecture

Warehousing applied to a specific challenge
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http://www.infosys.com/industries/healthcare/industryofferings/Pages/healthcare-data-warehousing.aspx



OPERATIONAL SYSTEM

OPERATIONAL SYSTEM

FLAT FILES

SUM MARY
DATA RAW DATA

M ETADATA

PURCHASING

SALES

INVENTORY

ANALYSIS

REPORTING

MINING

Inmon Implementation/3NF

© Copyright 2023 by Peter Aiken Slide # 33https://anythingawesome.com

OPERATIONAL SYSTEM

OPERATIONAL SYSTEM

FLAT FILES

SUM MARY
DATA RAW DATA

M ETADATA

PURCHASING

SALES

INVENTORY

ANALYSIS

REPORTING

MINING

OPERATIONAL SYSTEM

OPERATIONAL SYSTEM

FLAT FILES

SUM MARY
DATA RAW DATA

M ETADATA

PURCHASING

SALES

INVENTORY

ANALYSIS

REPORTING

MINING

OPERATIONAL SYSTEM

OPERATIONAL SYSTEM

FLAT FILES

SUM MARY
DATA RAW DATA

M ETADATA

PURCHASING

SALES

INVENTORY

ANALYSIS

REPORTING

MINING

OPERATIONAL SYSTEM

OPERATIONAL SYSTEM

FLAT FILES

SUM MARY
DATA RAW DATA

M ETADATA

PURCHASING

SALES

INVENTORY

ANALYSIS

REPORTING

MINING

"A subject oriented, integrated, time variant, and non-volatile collection of summary and detailed historical data used to support the strategic decision-making processes of the organization."

Third Normal Form

• Each attribute in the relationship is a fact about a key 

– Highly normalized structure 

• Not much true expertise in IT 

– Little understanding of  
where functionality should 
reside  

– Concepts taught unevenly

© Copyright 2023 by Peter Aiken Slide # 34https://anythingawesome.com



Third Normal Form: Pros and Cons
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Neo4j.com

• Pros 

– Easily understood by business and end users 

– Reduced data redundancy 

– Enforced referential integrity 

– Indexed attributes/flexible querying 

• Cons 

– Joins can be expensive 

– Does not scale

Engineering

Architecture

Engineering/Architecting  
Relationship

• Architecting is used to create 
and build systems too complex 
to be treated by engineering 
analysis alone 
– Require technical details as the 

exception 

• Engineers develop the 
technical designs  
– Engineering/Crafts-persons deliver 

components supervised by: 
• Manufacturer 
• Building Contractor
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• Solution design is 
not based on 
semantic 
understanding 

• Focus is often 
critical due to 
speed issues 

• AI/ML focus on 
learning how the 
system performs 
and how to 
improve it

Emphasize Engineering Talent

Target Isn't Just Predicting Pregnancies

© Copyright 2023 by Peter Aiken Slide # 38https://anythingawesome.com

http://rmportal.performedia.com/node/1373 and http://www.predictiveanalyticsworld.com/patimes/target-really-predict-teens-pregnancy-inside-story/  http://rmportal.performedia.com/rm/paw10/gallery_01#1373 



Where To Focus Limited Resources?
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Warehoused 
Data

Marts

Diffuse Applications

Data Management Practices

Duplicated but ETLed Data 
(quality & transformations applied)

 
 
Learning/ Feedback

Analytics Practices

Mission
• Advance change in America 

by ensuring equitable access 
to nutritious food for all in 
partnership with food banks, 
policymakers, supporters, and 
the communities we serve 

• Great understanding and skill 
executing rapid response to 
local needs 
 
 
 
 
 
 
 

• What else could be done with 
their data? 

• Rerouting busses = 
eliminating food deserts for 
thousands of residents
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Of What Do Your 
Data  

Warehousing  
Operations 

Consist?

• Definitions 
– Data Warehousing 
– DM BoK guidance 
– Legacy to digital conversion (cloud) 

• Integration 
– Emphasize engineering talent  
– Incorporate leading not bleeding edge  
– Requires an adaptive rather than a prescriptive approach 

• Preparation 
– Emphasis on storytelling first and visualization second 
– Analytics is both ubiquitous and not well understood 
– Keep improvements practically focused by strategy 

• Best Practices 
– Cannot use what is not understood-understand what you have  
– PDCA (plan, do, check, act) 
– Iteratively refine/cull with respect to strategic direction 

• Take Aways/References/Q&A
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Business  
Intelligence 
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• Users can  
"drill"  
anywhere 

• Entire collection 
"cube" is 
accessible 

• Summaries to 
transaction-level 
detail

Basics



Sample questions …
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• Emphasis on the 
"cube" 

• 'N' dimensions 

• Permits different 
users to "slice and 
dice" subsets of 
data 

• Viewing from 
different 
perspectives

Example: Set Analysis

© Copyright 2023 by Peter Aiken Slide # 46https://anythingawesome.com



Portfolio Analysis

• Bank accounts are of  
varying value and risk 

• Cube by  
– Social status 

– Geographical location 

– Net value, etc.  

• Strategy:  balance return on the loan with risk of default 

• How to evaluate the portfolio as a whole? 
– Least risk loan may be to the very wealthy, but there are a very limited number  

– Many poor customers, but greater risk 

• Solution may combine types of analyses 
– When to lend? 

– Interest rate charged?

© Copyright 2023 by Peter Aiken Slide # 47https://anythingawesome.com

Kimball Implementation/Dimensional

© Copyright 2023 by Peter Aiken Slide # 48https://anythingawesome.com

"A copy of transaction data specifically structured for query and analysis."



• Comprised of “fact tables” that contain quantitative data, and any 
number of adjoining “dimension” tables 

• Optimized for business reporting 

• Use Cases 
– OLAP (Online Analytic Processing) 
– BI

Star Schema

© Copyright 2023 by Peter Aiken Slide # 49https://anythingawesome.com

Star Schema Pros and Cons
• Pros 

– Simple Design 

– Fast Queries 

– Most major DBMS are optimized for Star Schema Designs 

• Cons 

– Questions must be  
built into the design 

– Data marts are  
often centralized  
on one fact table

© Copyright 2023 by Peter Aiken Slide # 50https://anythingawesome.com
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• Solution design is 
based on semantic 
understanding 
 

• Broad category 
ranging from CRM 
to analytics 

• AI/ML focus on 
data exploration

Emphasize Data Architecture Talent

Supply/demand for data talent

https://www.logianalytics.com/bi-trends/3-keys-understanding-data/

Growth of Data vs. Growth of Data Analysts 
• Stored data accumulating at  

28% annual growth rate 
• Data analysts in workforce  

growing at 5.7% growth rate

© Copyright 2023 by Peter Aiken Slide # 52https://anythingawesome.com

Data Growth

Data Analysis Capabilities Growth
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0%

25%

50%

75%

100%

Data Analysis Data Preparation

20%

80%

Everyone wants to do better data analysis …
• Some data preparation is inevitable 
• What would a 'good' ratio be? 
• "Everyone knows"

© Copyright 2023 by Peter Aiken Slide # 54https://anythingawesome.com

2020 American Airlines market value ~ $6b 

             AAdvantage valued between $19.5-$31.5b 

2020 United market value ~ $9b 
             MileagePlus ~ $22b

 
https://www.forbes.com/sites/advisor/2020/07/15/how-airlines-make-billions-from-monetizing-frequent-flyer-programs/?sh=66da87a614e9



Simple Business Case

• "Knowledge workers"  
– The Landmarks of Tomorrow (1957)  

by Peter Drucker  

– Examples include programmers, physicians, 
pharmacists, architects, engineers, 
scientists, design thinkers, public 
accountants, lawyers, and academics, and 
any other white-collar workers, whose line of 
work requires one to "think for a living". 

– Think about inputs and make decisions  
based on the data and their processes

© Copyright 2023 by Peter Aiken Slide # 55https://anythingawesome.com

When asked to incorporate data

• Data appreciation isn't translating 
into employee adoption  
– 48% frequently make gut decisions 
– 66% for C-suite executives 

• Lack of data skills is limiting 
workplace productivity  
– 36% said they would find an  

alternative method to complete the task  
without using data 

– 14 percent would avoid the task entirely

© Copyright 2023 by Peter Aiken Slide # 56https://anythingawesome.com

http://TheDataLiteracyProject.org 

Avoid Task Entirely
14%

Find Alt. Method
36%

Incorporate Data
50%

Too many organizations have simply 
put data in the hands of employees and 
expected them to make a success of it 

Incorporate Data
52%

Defer to Gut
48%

Incorporate Data
34%

Defer to Gut
66%



Level 5 

Level 4 

Level 3 

Level 2 

Level 1

Data professional 

Data teacher 

Knowledge worker 

Adult data spreader 

Mobile data spreader

 
 
 

Avoid 
Being Fooled  

or  
Manipulated 

 
 

 
 
 
 

Avoid 
Fooling 

or 
Manipulating 

 
 
 

 
 

 
 

Individual 
 
 
 

 
 
 
 
 

Organizational 
 
 
 
 
 

Data Literacy Levels
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Ethical 
Perspective

Behavioral 
Focus

(1,000,000,000)

Everything here is required 
of data scientists and  

cyber professionals

Level 3–KW–Citizen Data Knowledge Areas

• Elevator story 

• Data stewardship 

• Demonstrating value 

• Currency 

• Fiduciary responsibilities 

• Shared fate 

– https://www.techtarget.com/searchenterpriseai/definition/data-scientist 
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Data 
Things  
Happen

Organizational 
Things  
Happen

More work required to incorporate greater focus
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X
$

X $
X

$

X $
X $

X
$

X

$

X $

X $

What is Strategy?

• Current use derived from military 
- a pattern in a stream of decisions  

[Henry Mintzberg]
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A thing



Every Day 
Low Price

Former Walmart Business Strategy
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Wayne  
Gretzky’s  
Strategy

© Copyright 2023 by Peter Aiken Slide #

He skates to where he 
thinks the puck will be ...
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Strategy Example 3
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Good Guys  
(Us)

Bad Guys  
(Them)
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Strategy Example 3
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Good Guys  
(Us)

Bad Guys  
(Them)
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Strategy Example 3
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Good Guys  
(Us)

Bad Guys  
(Them)
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Strategy Guides Workgroup Activities

© Copyright 2023 by Peter Aiken Slide #

A pattern  
in a stream  
of decisions

66https://anythingawesome.com



Your Data Strategy

• Highest level data guidance  
available ... 

• Focusing data activities on  
business-goal achievement ...  

• Providing guidance when  
faced with a stream of  
decisions or uncertainties 

• Data strategy most usefully  
articulates how data can be  
best used to support  
organizational strategy 

• This usually involves a  
balance of remediation  
and proactive measures

© Copyright 2023 by Peter Aiken Slide # 67https://anythingawesome.com
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Of What Do Your 
Data  

Warehousing  
Operations 

Consist?

• Definitions 
– Data Warehousing 
– DM BoK guidance 
– Legacy to digital conversion (cloud) 

• Integration 
– Emphasize engineering talent  
– Incorporate leading not bleeding edge  
– Requires an adaptive rather than a prescriptive approach 

• Preparation 
– Emphasis on storytelling first and visualization second 
– Analytics is both ubiquitous and not well understood 
– Keep improvements practically focused by strategy 

• Best Practices 
– Cannot use what is not understood-understand what you have  
– PDCA (plan, do, check, act) 
– Iteratively refine/cull with respect to strategic direction 

• Take Aways/References/Q&A
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Of What Do Your 
Data  

Warehousing  
Operations 

Consist?

• Definitions 
– Data Warehousing 
– DM BoK guidance 
– Legacy to digital conversion (cloud) 

• Integration 
– Emphasize engineering talent  
– Incorporate leading not bleeding edge  
– Requires an adaptive rather than a prescriptive approach 

• Preparation 
– Emphasis on storytelling first and visualization second 
– Analytics is both ubiquitous and not well understood 
– Keep improvements practically focused by strategy 

• Best Practices 
– Cannot use what is not understood-understand what you have  
– PDCA (plan, do, check, act) 
– Iteratively refine/cull with respect to strategic direction 

• Take Aways/References/Q&A

From:  How shall we build this data warehouse? 
• (or worse) … What should go into this warehouse? 
To:  How can warehousing capabilities solve this business challenge? 
• (better still) … How can warehousing capabilities  

solve this class of business challenges? 
Other examples 
• Are you ready for warehousing? 

– Foundational practices 
– Project deliverables 

• Will you get it right the first time?  
– Is the business environment constantly evolving? 
– Do you have an agreed upon enterprise-wide vocabulary? 

• Is your data warehouse intended to be the  
enterprise audit-able system of record? 
– Extract, transform and load requirements 
– Data transformation requirements 
– How fast do you need results? 
– Performance of inserts vs reads

Reframing the question

© Copyright 2023 by Peter Aiken Slide # 70https://anythingawesome.com
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Analytics

Business Analytics, or simply analytics, is:

• is the use of data, information technology, 
statistical analysis, quantitative methods, 
and mathematical or computer-based 
models to help managers gain improved 
insight about their business operations and 
make better, fact-based decisions. 

• is “a process of transforming data into 
actions through analysis and insights in the 
context of organizational decision making 
and problem solving.”   

• supported by various tools such as 
Microsoft Excel and various Excel add-ins, 
commercial statistical software package 
such as SAS or Minitab and more complete 
business intelligence suites that integrate 
data with analytical software

© Copyright 2023 by Peter Aiken Slide # 72https://anythingawesome.com

Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.



Analytics
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Business Analytics: Methods, Models, and Decisions, Second Edition by James R. Evans, page 4.

• is the use of data, information technology, 
statistical analysis, quantitative methods, 
and mathematical or computer-based 
models to help managers gain improved 
insight about their business operations and 
make better, fact-based decisions. 

• is “a process of transforming data into 
actions through analysis and insights in the 
context of organizational decision making 
and problem solving.”   

• supported by various tools such as 
Microsoft Excel and various Excel add-ins, 
commercial statistical software package 
such as SAS or Minitab and more complete 
business intelligence suites that integrate 
data with analytical software

Analytics

• is the use of data, hardware/software,  
statistical analysis, quantitative methods, 
and mathematical or computer-based 
models to help managers gain improved 
insight about their business operations and 
make better, fact-based decisions. 

• is “a process of transforming data into 
actions through analysis and insights in the 
context of organizational decision making 
and problem solving.”   

• supported by various tools such as 
Microsoft Excel and various Excel add-ins, 
commercial statistical software package 
such as SAS or Minitab and more complete 
business intelligence suites that integrate 
data with analytical software
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Analytics

• is the use of data, hardware/software,  
quantitative methods, and  
mathematical or computer-based models 
to help managers gain improved insight 
about their business operations and 
make better, fact-based decisions. 

• is “a process of transforming data into 
actions through analysis and insights in 
the context of organizational decision 
making and problem solving.”   

• supported by various tools such as 
Microsoft Excel and various Excel add-
ins, commercial statistical software 
package such as SAS or Minitab and 
more complete business intelligence 
suites that integrate data with analytical 
software
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Analytics

• is the use of data, hardware/software,  
quantitative methods, and models  
to help managers gain improved insight 
about their business operations and 
make better, fact-based decisions. 

• is “a process of transforming data into 
actions through analysis and insights in 
the context of organizational decision 
making and problem solving.”   

• supported by various tools such as 
Microsoft Excel and various Excel add-
ins, commercial statistical software 
package such as SAS or Minitab and 
more complete business intelligence 
suites that integrate data with analytical 
software
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Analytics

• is the use of data, hardware/software,  
quantitative methods, and models  
to help managers make better 
decisions. 

• is “a process of transforming data into 
actions through analysis and insights in 
the context of organizational decision 
making and problem solving.”   

• supported by various tools such as 
Microsoft Excel and various Excel add-
ins, commercial statistical software 
package such as SAS or Minitab and 
more complete business intelligence 
suites that integrate data with analytical 
software
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Analytics

• is the use of data, hardware/software,  
quantitative methods, and models  
to help managers make better decisions. 

• the process of transforming data into 
actions through analysis to solve problems   

• supported by various tools such as 
Microsoft Excel and various Excel add-ins, 
commercial statistical software package 
such as SAS or Minitab and more complete 
business intelligence suites that integrate 
data with analytical software
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Analytics (31 words almost ⅓ of original)

• is the use of data, hardware/software,  
quantitative methods, and models  
to help managers make better decisions- 
the process of transforming data into  
actions through analysis to solve problems  
using tools  
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Data ActionAnalysis

Business context is missing
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Data 
Analysis



Understanding = Interoperability
• All organizations have architectures 

– Business 
– Process 
– Systems 
– Security 
– Technical  
– Data/Information 

• Some are better understood and documented  
(and therefore more useful to the organization) 

• 'Understanding an architecture'  
– Documented and articulated as a  

(digital) blueprint illustrating the  
commonalities and interconnections  
among the architectural components 

• Ideally the understanding  
is shared by  
– Business 
– Technical 
– Systems
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Trusted Catalog

Common vocabulary expressing integrated requirements ensuring that data assets are stored, arranged, managed, and used in systems in support of organizational strategy

Data Vault Implementation
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This is always the best starting architecture-

especially if the ultimate outcome is uncertain



Data Vault
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Bukhantsov.org

• Designed to facilitate long-term historical storage, focusing on 
ease of implementation 

• Retains data lineage information (source/date) 

• “All the data, all the time” - hybrid approach of Inmon and Kimball. 

• Comprised of  

- Hubs (which contain a list of business keys that do not change) 

- Links (Associations/transactions between hubs) 

- Satellites (descriptive attributes associated with hubs and links) 

Data Vault Pros and Cons
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• Pros 

- Simple integration 

- Houses immense amounts of 
data with excellent performance 

- Full data lineage captured 

• Cons 

- Complication is pushed to the 
“back end” 

- Can be difficult to setup for 
many data workers 

- No widespread support for ETL 
tools yet



Initial Design Starting Point

Comparison

© Copyright 2023 by Peter Aiken Slide # 85https://anythingawesome.com

Source:http://dmreview.com/article_sub.cfm?articleID=1000941

Meta Data Models
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Marco & Jennings's Metadata Model
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ETL Metadata Data Model
SCREEN
ELEMENT
screen element id #
data item id #
screen element descr.

INTERFACE
ELEMENT
interface element id #
data item id #
interface element descr.

INPUT
ELEMENT
input element id #
data item id #
input element descr.

OUTPUT
ELEMENT
output element id #
data item id #
output element descr.

MODEL
VIEW
model view element id #
data item id #
model view element des.

DEPENDENCY
dependency elem id #
data item id #
process id #
dependency description

CODE
code id #
data item id #
stored data item #
code location

INFORMATION
information id #
data item id #
information descr.
information request

PROCESS
process id #
data item id #
process description

USER TYPE
user type id #
data item id #
information id #
user type description

LOCATION
location id #
information id #
printout element id #
process id #
stored data items id #
user type id #
location description

PRINTOUT
ELEMENT
printout element id #
data item id #
printout element descr.

STORED DATA ITEM
stored data item id #
data item id #
location id #
stored data description

DATA ITEM
data item id #
data item description
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Warehouse 
Process

Warehouse 
Operation

Transformation

XMLRecord- 
Oriented

Multi 
DimensionalRelational

Business 
Information

Software 
Deployment

ObjectModel 
(Core, Behavioral, Relationships, Instance)

Warehouse 
Management

Resources

Analysis

Object- 
Oriented 

(ObjectModel)

Foundation

OLAP Data  
Mining

Information 
Visualization

Business 
Nomenclature

Data 
Types Expressions Keys 

Index
Type 

Mapping

Overview of CWM Metamodel

http://www.omg.org/technology/documents/modeling_spec_catalog.htm

© Copyright 2023 by Peter Aiken Slide # 89https://anythingawesome.com

• Definitions 
– Data Warehousing 
– DM BoK (and iterative use) 
– Legacy (to digital conversion) 

• Integration 
– Emphasize engineering talent  
– Incorporate leading not bleeding edge  
– Requires an adaptive rather than a prescriptive approach 

• Preparation 
– Emphasis on storytelling first and visualization second 
– Analytics is both ubiquitous and not well understood 
– Keep improvements practically focused by strategy 

• Best Practices 
– Cannot use what is not understood-understand what you have  
– PDCA 
– Cull with respect to strategic direction 

• Take Aways/References/Q&A
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Of What Do Your 
Data  

Warehousing  
Operations 

Consist?



(16) Causes of Data Warehousing Failure
• The project is over budget 
• Slipped schedule 
• Unimplemented functions  

and capabilities  
• Unhappy users 
• Unacceptable performance 
• Poor availability 
• Inability to expand  
• Poor quality data/reports 
• Too complicated for users 
• Project not cost justified 
• Poor quality data 
• Many more values of gender code than (M/F) 
• Incorrectly structured data 
• Provides correct answer to wrong question 
• Bad warehouse design 
• Overly complex
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X
Warehouse Requirements are Largely Use Case Driven
Use Case 

• A usage scenario for a piece of 
software; often used in the plural 
to suggest situations where a 
piece of software  
may be useful. 

• A potential scenario in which a 
system receives an external 
request (such as user input) and 
responds to it.   
 
                    https://en.wikipedia.org/wiki/Use_case  

• Difficult to holistically evaluate 
without integrated glossary 

• Unable to capture  
non-functional  
requirements 

• The plan for implementing non-
functional requirements is 
detailed in the system 
architecture, because they are 
usually architecturally significant 
requirements. 

• The average data warehouse is 
rebuilt 7 times before it is 
considered useful
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Upcoming Events

Data Management Best Practices 
12 December 2023 

Data Strategy Best Practices 
9 January 2024 

Data Modeling Fundamentals 
12 February 2024
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Event Pricing
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• 20% off  
directly from the publisher  
on select titles 

• My Book Store @  
http://anythingawesome.com 

• Enter the code  
"anythingawesome" at the 
Technics bookstore 
checkout where it says to  
"Apply Coupon"

anythingawesome



Peter.Aiken@AnythingAwesome.com +1.804.382.5957

Thank You!
© Copyright 2023 by Peter Aiken Slide # 95Book a call with Peter to discuss anything - https://anythingawesome.com/OfficeHours.html 

Critical Design Review?

Hiring Assistance?
Reverse Engineering Expertise?

Executive  Data Literacy Training?
Mentoring?

Tool/automation evaluation?Use your data more strategically?

Independent Verification & Validation

Collaboration?

Corporate Information Factory Architecture
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Corporate Information Factory Architecture
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Corporate Information Factory Architecture
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Corporate Information Factory Architecture
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Goals and Principles

1. To support and enable effective 
business analysis and decision 
making by knowledgeable 
workers 

2. To build and maintain the 
environment/infrastructure to 
support business intelligence 
activities, specifically leveraging 
all the other data management 
functions to cost effectively 
deliver consistent integrated 
data for all BI activities
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Activities
• Understand BI information needs 

• Define and maintain the DW/BI  
architecture 

• Process data for BI 

• Implement data warehouse/data marts 

• Implement BI tools and user interfaces 

• Monitor and tune DW processes 

• Monitor and tune BI activities and performance
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Primary Deliverables 
• DW/BI Architecture 

• Data warehouses, marts,  
cubes etc. 

• Dashboards-scorecards 

• Analytic applications 

• Files extracts (for data mining, etc.) 

• BI tools and user environments 

• Data quality feedback mechanism/loop

© Copyright 2023 by Peter Aiken Slide # 102https://anythingawesome.com

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



Roles and Responsibilities
• Suppliers 

– Executives/managers 

– Subject Matter Experts 

– Data governance council 

– Information consumers 

– Data producers 

– Data architects/analysts  

• Participants 

– Executives/managers 

– Data Stewards 

– Subject Matter Experts 

– Data Architects 

– Data Analysts 

– Application Architects 

– Data Governance Council 

– Data Providers 

– Other BI Professionals 

• Consumers 

– Application Users 

– BI and Reporting Users 

– Application Developers and 
Architects 

– Data integration Developers 
and Architects 

– BI Vendors and Architects 

– Vendors, Customers and 
Partners 
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Technology 
• ETL 

• Change Management Tools  

• Data Modeling Tools 

• Data Profiling Tools 

• Data Cleansing Tools 

• Data Integration Tools 

• Reference Data Management Applications 

• Master Data Management Applications 

• Process Modeling Tools 

• Meta-data Repositories 

• Business Process and Rule Engines
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Guiding Principles
• Obtain executive commitment and  

support.   
• Secure business SMEs.   
• Be business focused and driven.  Let  

the business drive the prioritization. 
• Demonstrate data quality is essential. 
• Provide incremental value. 
• Transparency and self service.  
• One size does not fit all: Find the right tools and products 

for each of your segments. 
• Think and architect globally, act and build locally. 
• Collaborate with and integrate all other data initiatives, 

especially those for data governance, data quality and 
metadata. 

• Start with the end in mind.  
• Summarize and optimize last, not first.  

© Copyright 2023 by Peter Aiken Slide # 105https://anythingawesome.com

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

References

© Copyright 2023 by Peter Aiken Slide # 106https://anythingawesome.com



References

© Copyright 2023 by Peter Aiken Slide # 107https://anythingawesome.com

Additional References
• http://www.information-management.com/infodirect/20050909/1036703-1.html  

• http://www.agiledata.org/essays/dataWarehousingBestPractices.html  

• http://www.cio.com/article/150450/
Five_Key_Business_Intelligence_Trends_You_Need_to_Know?page=2&taxonomyId=3002  

• http://www.computerworld.com/s/article/9228736/
Business_Intelligence_and_analytics_Conquering_Big_Data?taxonomyId=9  

• http://www.enterpriseirregulars.com/5706/the-top-10-trends-for-2010-in-analytics-business-
intelligence-and-performance-management/  

• http://www.itbusinessedge.com/cm/blogs/vizard/taking-the-analytics-pressure-off-the-data-
warehouse/?cs=50698 

• http://www.informationweek.com/news/software/bi/240001922 
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More Analytical Applications

© Copyright 2023 by Peter Aiken Slide # 113https://anythingawesome.com

More Analytical Applications (continued)
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More Analytical Applications (continued)
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