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Mastery:

Why model anything? i
y ything Structuring Data
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What is data modeling designed to accomplish?
Why (and how) should | look to Al for help?
Overview of modeling types

Conceptual Data Modeling

— Motivation: Architectural tradeoffs

— Strategy and conceptual data modeling

— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)

— Motivation towards standards

— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts

— Become the blueprints for physical construction of the solution

— Blueprints are used for future maintenance of the solution 0
DATA-ED

Tying it all together/Take Aways/References/Q&A L oNLINE

for Al, Analytics,
or Anything Else
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The Big Short

The Architecture of a Collapse

Objective: To move students from "Data Processing" to
"Information Integrity" by analyzing the 2008 financial
crisis through the IE lens.

. The "Strategic Schema" of a Lie

We begin by identifying the Business Entities. In IE, if
your entities are poorly defined, your entire enterprise
model is a hallucination.

The Myth of the "Mortgage" Entity: How a single data
point (a home loan) was abstracted into a "Bonds" entity,
stripping away the critical attributes of risk and reality.

Data Quality vs. Data Volume: The banks had
petabytes of data, but zero Information. * The "Liar’s
Loan": What happens to a system when the primary data
entry point (the loan application) has a 0% integrity
constraint?

Il. Breaking the "Black Box"
This is the "Information Analysis" phase. We look at the
CDO (Collateralized Debt Obligation).
The CDO as a Nested Set: Explain how bad data was
"repackaged" to change its metadata (from 'Subprime' to
'AAA').
Synthetic CDOs: The ultimate data derivative. Discuss
the concept of a "bet on a bet"—essentially data pointers

pointing to other pointers with no underlying physical
asset.

o @

@9 The Big Short - "Jenga’ Clip (201

Watch on @3 VouTube

lll. The Signal in the Noise

Why did Burry, Baum, and Eisman see what the
"Experts" missed? They performed Data Normalization
on the real world.

Direct Observation: Scrapping the top-down reports and
going to the "Primary Key"—the actual homeowners in
Florida.

The Correlation Flaw: The models assumed home
prices were independent variables. We will discuss the
catastrophic failure of the Gaussian Copula Function—a
math error that cost trillions.

IV. The Ethics of Information Engineering (10 Minutes)

The "Rating Agency" Conflict: When the data auditors
are paid by the data creators, the Metadata is corrupted
at the source.

Transparency vs. Obfuscation: How complexity is used
as a weapon to prevent stakeholders from performing
their own data discovery.

V. Interactive "Stress Test" (10 Minutes)
The "What-If" Challenge: Ask students: If you were the
Lead Data Architect at Moody’s in 2005, which Attribute
would you have monitored to trigger a "System Red"
alert?
The Modern Parallel: Briefly touch on where we see
these "Data Bubbles" today (e.g., Al-generated training
data loops).

Executive Summary

"In the world of Information Engineering,
a model is only as strong as its
connection to the physical reality it
represents. The Big Short is the ultimate
cautionary tale of what happens when
the Logical Model ignores the Physical

Reality."
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Global Information Storage Capacity

2007
ANALOG

18.86 billion gigabytes
Paper, fitm, auaiotape and viryt: 6.2%
Anslog vdeotapes: 93.8% Ans0a
Other awgital media: 0.8%* uu’:ln

Portatie madia playecs, fash drives: 2%
Portable hard disks: 2.4%

COs and menidisks: 6.8%

e Digtal tope: 118
1986
ANALOG
2.62 billion
ANALOG STORAGE /./' DIGITAL DVD/ Biuray: 22.8%
DIGHTAL
0.02 billion
PC hard diskos: 44 5%
123 billion gigabytes
o
,,,,,,,,,
276.12 billion gigabytes
- G- - . .
o . E https://www.martinhilbert.net/worldinfocapacity-html/ 7

Supply/Demand for Data Talent
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

Data Analyst shortage

D
R
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— https://www.logianalytics.com/bi-trends/3-keys-understanding-data/
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Data (Model:
:Bneaifcato ge:uty Why MOdeI?
cS ERERES |
powerpivotpro.com
* Would you build a house without an * Model is the sketch of the system to be
architecture sketch? built in a project.
* Would you like to have an estimate how * Your model gives you a very good idea of
much your new house is going to cost? how demanding the implementation work
is going to be!
+ If you hired a set of constructors from all » Model is the common language for the
over the world to build your house, would project team.
you like them to have a common
language?

» Would you like to verify the proposals of * Models can be reviewed before thousands
the construction team before the work gets | of hours of implementation work will be

started? done.
« If it was a great house, would you like to * |tis possible to implement the system to
build something rather similar again, in various platforms using the same model.

another place?

» Would you drill into a wall of your house |¢ Models document the system built in a
without a map of the plumbing and electric project. This makes life easier for the
lines? support and maintenance!

o} . & 10




Use Models to

Store and formalize information

Filter out extraneous detail

Define an essential set of information
Understand complex system behavior

Gain information from the process of
developing and interacting with the model

Evaluate various scenarios or other
outcomes indicated by the model

Monitor and predict system responses
'to changing environmental conditions

* Euations

* Simulationg (includi

video gameg) "

* Physical mogejs -

* Mental modejs &
'8

What a Model Is (Ellen Gottesdiener www.ebgconsulting.com)

visible to

Framework for understanding
participants

and design

critique

Prototype and

mockup

test
draw  gialog
select decide
Structu_re_ for filter summarize
organizing rank design
things cluster
review
evaluate
generate
list

Framework for
decision
making

Requires tools for problem solving
and decision making

@':.@

» graphic

Easy to
review
and
validate



Models in Systems Development

Listening skills

Notations, techniques, and sensitivity
Modeling notations

— To document what we learn

— To communicate with the users
Modeling techniques

— To ensure we use the tools properly
People sensitivity

— Interviewing and listening skills

— to ensure that we gather all relevant information so our models
form a complete and accurate picture of the Users and business

— Users get a new view of their job

The information aspects of their operation are something totally new
to most users

As a serendipity modeling will give them a new view of their own
world and can give them new insights often leading to improvements
in the way they operate

All modeling based methods force us to do more work on the earliest
project stages

We must first understand and define the problem before we we can
% .@-@ design a correct solution

Program verview Data Modeling

. Mastery:
—hy model anything? Structuring Data
What is data modeling designed to accomplish? g

for Al, Analytics,
Why (and how) should I look to Al for help? or Anything Else
Overview of modeling types

Conceptual Data Modeling

— Motivation: Architectural tradeoffs

— Strategy and conceptual data modeling
— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)
— Motivation towards standards
— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts

— Become the blueprints for physical construction of the solution
— Blueprints are used for future maintenance of the solution

Tying it all together/Take Aways/References/Q&A @EE@T&'ED
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Achieve Shared Understanding (minimally among) ‘1

_ THE CHALLENGE OF CONNECTING BUSINESS, e
TECHNICAL PERSONNEL, AND THE ACTUAL SYSTEM >

A THE SYSTEM GAP A =

DIFFERING LANGUAGES
(Business vs. Technical)

MISALIGNED PRIORITIES
HIDDEN ASSUMPTIONS
SYSTEM COMPLEXITY vs. OPERATIONAL NEEDS

\ BUSINESS
0. PERSONNEL 4

| BUSINESS ¥ s j Y TECHNICAL |
PERSONNEL b SIS PERSONNEL

BUSINESS STRATEGY S — N TECHNICAL DESIGN
& REQUIREMENTS \ A >N & IMPLEMENTATION

THE ACTUAL SYSTEM

@~Q:@

Engineering/Architecting
Relationship

Architecting is used to
create and build systems too
complex to be treated by
engineering analysis alone

— Require technical details Architecture
as the exception AN

Engineers develop the

technical designs for

implementation

— Engineering/Crafts-persons
deliver work product
components supervised by:

* Manufacturer
* Building Contractor

Engineering

@~Q:@



Architecture/
Modeling
Relationship

Models comprise any
architecture

— Require implementation details
as the exception

All architectures require Models
models

— Engineering/Crafts-persons
deliver work product
components

Architecture

Data Architecture/
Data Modeling
Relationship

Data models comprise any
data architecture
— Require implementation
details
as the exception
All data architectures
require data models

— Qualified-persons deliver work
product components

Data Architecture

Data Models



A Model Precisely Defining 3 Important Concepts

Wisdom & knowledge are
often used synonymously
“You can have data without information, but ~ Intelli _
Data you cannot have information without data” " nielligence <
— Daniel Keys Moran, Science Fiction Writer
> Information < Strategic Use
Data
> Useful Data < Request
\
\
Fact Meaning
Data

Each FACT combines with one or more MEANINGS.

Each specific FACT and MEANING combination is referred to as a DATUM.

An INFORMATION is one or more DATA that are returned in response to a specific REQUEST
INFORMATION REUSE is enabled when one FACT is combined with more than one MEANING.
INTELLIGENCE is INFORMATION associated with its STRATEGIC USES.
DATA/INFORMATION must formally arranged into an ARCHITECTURE.

o ok wh =

- [Built on definitions from Dan Appleton. 1983]
5-&® &

How Are Components Expressed as Architectures?

Details are
organized into
larger components

Larger components
are organized into
models

Models are
organized into

architectures Purposefuiness

(composed of
architectural D/

components)

o @
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How Are Data Structures Expressed as Architectures?

Attributes are organized into entities/objects

— Attributes are characteristics of "things" i Slﬂﬁ;ge’impﬁon
Club.S
— Entitles/objects are "things" whose Intricate c:ﬂg.sfﬁa.se.Assigned
information is managed in support of strategy Club Reserve.Reason
— Example(s)

Entities/objects are organized into models Dependencies

— Combinations of attributes and entities are ,
structured to represent information requirements ’ J

— Poorly structured data, constrains organizational
information delivery capabilities

— Example(s)
Models are organized into architectures Ppyurposefulness

— When building new systems, architectures are used to plan development

— More often, data managers do not know what existing architectures are and -
therefore - cannot make use of them in support of strategy implementation

— Why no examples?

®0e
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Data Architectures Are Composed of Data Models
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Each Data Arrangement Is a Data Structure

"An organization of information, usually in memory, for better
algorithm efficiency, such as queue, stack, linked list, heap,
dictionary, and tree, or conceptual unity, such as the name and
address of a person. It may include redundant information, such as
length of the list or number of nodes in a subtree."

Some data structure characteristics

Grammar for data objects

— Grammar is the principles
or rules of an art, science,
or technique "a grammar
of the theater"

Customer

Each Customer may raise zero,
one or more Sales Orders

Data Object Constraints B o ik o O
Ordering ’
— Sequential, hierarchical, Product Sales Order
relational, network, lake, other P,
. Each Product may be sold via zero, /| Each Sales Order must
one or more Sales Order Lines comprise one or more Sales
Uniqueness comprise
6s
Balance
. . Each Sales Order
Optimality il s"‘ﬁﬁ"lﬁ;ﬁ’ﬂm il only o ot

Sales Order
Line

Future enhanceability
—  Multi-currency

— Device handoff

ttp://www.nist.gov/dads/HTML/datastructur.htm|
.@_ . i
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How Many Interfaces Are Required To Solve This Integration Problem?

Application 1 Application 2 Application 3

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

Application 4 Application 5 Application 6

@.@ RBC: 200 applications - 4900 batch interfaces )



The Rapidly Increasing Cost of Complexity

20000

=

6/15
60/1,770
600 /179,700

B Number of Silos
Worst case number of interconnections

10000
200/19,900

200/5,000
(actual)

m-& &

101 201
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Data Modeling Is Iterative

el

Data Need 4

become instantiated
and integrated into a
Data Model

articulates
Information System lI

m-& &

Trusted Catalog

[2]
©
[0
()
C
=
C
jel
=
©
N
C
©
9
(@]
e
=
(8]
(0]
o
(2]
R
}7)
2
©
N

authorizes and

26



Sand in the N}Ay




Doing a Poor Job With Data Modeling

Failure to understand the role of data
governance re: proposed and
existing software/services

— Locks in imperfections for the life of the application
— Restricts data investment benefits

— Decreases organizational data leverage
Accounts for 20-40% of IT budgets
devoted to evolving

— Data migration (Changing the data location)

— Data conversion (Changing data form, state, or product)

— Data improving (Inspecting and manipulating, or re-keying
data to prepare it for subsequent use)

Lack of data governance causes everything else to
— Take longer
— Cost more

— Deliver less

— Present greater risk (with thanks to Tom DeMarco)

iE
®
=]

The Anatomy of the Cost Escalation-the 1-10-100 Rule of Data Quality

$10
The SoSJrce The Warehouse
(The FIX) (The FiX)
: I

1 Programming
 . Twek / Training

$100 +
The Business
(The 1Loss)

I
When a data error is born at the Source, it doesn't Jjust sit there, |t

| travels through you
The Source (The $1 Fix): This is » </

‘ e 81 Fix): This is a simple valigati

| ! / _ ple validation rule. For i "
Fost IS a one-time programming tweak or g training session fore ;acf}gfe’ meae

|
[The Warehouse (The $10 Fix): On,

n " cel .
| clanse ity o 'he bad data hits your warehous,

| ' ta engineers to compensate for the clerk's mistake
IThe Business (The $100+ Loss): l

' This is th [ /
demographic, or an A/ model mak ot oo

es a biased credjt decision. This js where

rinfrastructure, gathering "debt" at every stop

ountry Code" field cannot be left blank or contain "Mars." The

€, you have to write complex ETL

e. A shipment goes to the wrong address, a m /
you lose customers and reputation

(Extract, Transform, Load) scripts to

Dirty ongong Flow

( Clean Data F|0M'/

Cleaned Data

i-& @

Lost Customers /
Reputation

30



Data Modeling
Mastery:
Structuring Data
for Al, Analytics,
or Anything Else

Program verview
Why model anything?
\What is data modeling designed to accomplish?
Why (and how) should | look to Al for help?
Overview of modeling types
Conceptual Data Modeling

— Motivation: Architectural tradeoffs
— Strategy and conceptual data modeling
— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)
— Motivation towards standards

— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts
— Become the blueprints for physical construction of the solution

— Blueprints are used for future maintenance of the solution
. . DATA-ED
Tying it all together/Take Aways/References/Q&A AL
.06 e
= Q
i Upd
e = D Data Modeling Expert pdate
Name Preview
[ Data Modeling Expert ]
Description

Gems >

Ask Data Modeling Questions
¢ Data Governance Professional

Chats

Instructions @ D
Fix Outlook Mac Google Sync Issues
Respond as a seasoned data

please create an infographic of the fo...

Digital Business Architecture Quiz Cr...
Convert Canvas Quizzes to New Quiz...
1 will be working with the following hi...
Safely Destroying Hard Drive Data
Please make a band logo using this i...
Virginia Data Center Market Overview

o @

-« nding Strategy: Definition, L...

modeling. You are excellent at
illustrating how your data
models are useful solving
business challenges. You can
articulate specific business
value resulting from the use of
your data models. You have in-
depth knowledge of many data
modeling building blocks in the

SECY ¢

Data Modeling

Expert

Ask Data Modeling Questions

32
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where can i find a candidate data model for a pharmacy

[4 Newchat £3
D  Data Modeling Expert « Custom Gem

My Stuff >

Hello. It's a pleasure to connect with someone looking to move beyond “tables
and columns" and into the realm of strategic architecture. In the pharmaceutical
and retail pharmacy space, the complexity isn't just in the transaction; it's in the
intersection of clinical safety, inventory precision, and regulatory compliance.

If you are looking for a "candidate” model—a high-quality blueprint to jumpstart

Gems > . <
your design—you have a few primary avenues. As an expert, | lean toward

T’ DatalGovernance Profoesionsl Universal Data Models because they prevent us from reinventing the wheel on

standard entities like "Party" or "Product."
Chats

1. The "Gold Standards" for Pharmacy Models

Fix Outlook Mac Google Sync Issues
* The Len Silverston Universal Data Models (Industry Specific):

please create an infographic of the fo... Silverston’s The Data Model Resource Book (Vol 2) is the industry bible. It
, S - :
Digital Biisinsss Archiltecturs Quiz Cr.c contains a specific chapter on the healthcare and pharmaceutical
industries. It doesn't just show you how to link a patient to a prescription; it
Convert Canvas Quizzes to New Quiz... handles the "Party" role complexity—where a single person might be a
liwlll B workdng with the fallowing hix Patient, a Healthcare Provider (Prescriber), and a Payer (Insurance Agent)
simultaneously.

Safely Destroying Hard Drive Dat
aieyies Oy RaC IV Rata ¢ OMOP Common Data Model (Health Data Research):

Please make a band logo using this i... If your "pharmacy" use case leans toward clinical outcomes, drug utilization,
or research, the OMOP (Observational Medical Outcomes Partnership)

Virginia Data Center Market Overview . : ’
9 model is the open-source standard. It is world-class for modeling drug

@~.ﬁ@

nding Strateqy: Definition, L... exposures and clinical events.

(A Hypothetical Approach to the) Music.App Database

Record Purchaser [D Song Price

1 Purchaser #1 Cool Walk (Live) $0.99
Purchaser #1 Sushi (Live) $1.29
Purchaser #1 Love Ballade (Live) $0.99
Purchaser#2 A Salute to Bach (Medley) ~ $0.99

EE NGO RN\

@~.ﬁ@



Gemini.Google.Com

You're thinking about database normalization! It's a key
concept in designing efficient and reliable databases.

Here's an analysis of your table (ID, PURCHASER,
SONG, PRICE) and whether it's normalized:

Potential Issues:

Data Redundancy: If a purchaser buys multiple songs,
their information (name, potentially address, etc.) would
be repeated for each song, leading to wasted space and
potential inconsistencies.

Purchase Table:

PurchaselD (primary key)

PurchaserlD (foreign key referencing Purchaser table)
SonglD (foreign key referencing Song table)

Price

PurchaseDate

...other purchase attributes

Benefits of Normalization:

a database table consists of the following rows: (ID,
PURCHASER, SONG, PRICE) - is this table normalized

Purchaser Table:
PurchaserlD (primary key)
PurchaserName
PurchaserAddress

...other purchaser attributes
Song Table:

SonglID (primary key)
SongTitle

Artist

...other song attributes

"normal forms," with each form addressing specific types
of redundancy and anomalies. The above example likely
achieves at least Third Normal Form (3NF), which is
often sufficient for most applications.

In summary:

The original table (ID, PURCHASER, SONG, PRICE) is
likely not fully normalized. By breaking it down into
separate tables for purchasers, songs, and purchases,
you can create a more efficient, reliable, and scalable
database structure.

4

35

Gemini.Google.Com

You're thinking about database normalization! It's a key
concept in designing efficient and reliable databases.

Here's an analysis of your table (ID, PURCHASER, SONG,
PRICE) and whether it's normalized:

Potential Issues:

Data Redundancy: If a purchaser buys multiple songs, their
information (name, potentially address, etc.) would be
repeated for each song, leading to wasted space and
potential inconsistencies.

Update Anomalies: If a purchaser's information changes,
you'd have to update it in multiple rows, increasing the risk
of errors.

Deletion Anomalies: If you delete a song, you might
unintentionally delete information about the purchaser if it's
their only purchase.

Normalization Steps:

To address these issues, you would typically normalize the
table into multiple related tables:

Purchaser Table:
PurchaserID (primary key)
PurchaserName
PurchaserAddress

...other purchaser attributes
Song Table:

SonglD (primary key)
SongTitle

Artist

...other song attributes

Purchase Table:

PurchaselD (primary key)

PurchaserID (foreign key referencing Purchaser table)
SonglID (foreign key referencing Song table)

Price

PurchaseDate

...other purchase attributes

Benefits of Normalization:

Reduced Data Redundancy: Purchaser and song
information is stored only once, minimizing storage space
and ensuring consistency.

Improved Data Integrity: Updates and deletions are easier
and less prone to errors.

Increased Flexibility: You can easily add new attributes or
entities without restructuring the entire database.

Normal Forms:

This normalization process typically follows a set of "normal
forms," with each form addressing specific types of
redundancy and anomalies. The above example likely
achieves at least Third Normal Form (3NF), which is often
sufficient for most applications.

In summary:

The original table (ID, PURCHASER, SONG, PRICE) is
likely not fully normalized. By breaking it down into separate
tables for purchasers, songs, and purchases, you can
create a more efficient, reliable, and scalable database
structure.
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What Does It Need To Work? A CRUD Matrix

Context Model Data Model |

o e Physical Data Modeling . )
Data Architecture
buoder Ve 60

Monh 1D weger
(= = =™ | > T
Year Integer Fact_Sales DIM_Store
Week 1D Tnteer Product 1D Integer StoreID  Integer
Weekdese Varehar ) Store_ID Integer Storedesc  Varchar(30)
ordered tams, Date_ID Integer  3o——o< Regond :
Manufacturing I DIM_Product Toms_sold Intogor Region_nams har(30)
P Product_ID  Integer Satos_amount Foat Created Do
‘ Inegor
Category d Varchar(30)
Ordering
Uni
al

_ Dataltem1 | Dataltem2 | Dataltem3 | Dataltem 4

Process A Creates Reads Updates

Process B Reads Creates Deletes

Process C Updates Updates Creates Updates

Process D Deletes Reads Creates
Controlled Vocabulary

| CRUD Matrix —|

CRUD is an acronym that refers to the

i i ect:
following actions on an obj
Create -gto create and store new data

Read - to retrieve and read data
Update - to change or modify then store the data.
Delete - to delete or remove the data

Aleingesop pa|jouo)
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CRUD Matrix

TRCCERrE . - —
(5D
- - - -
(s Entity-Activity Matrix
Enthiy-Activity (CRUD) Matrix: }
Entity Type B
Slock Insolce | L Maoamnly |
e |0 | timen | CUSOMOT goamint ”""_""“" (f‘"'bg ]
£ e ! i
"1 | Razei F Gonmos — s )
1 | Rezcive naw stock o 5 UL costomer ~— |
2 | Feteive customer order 41{ Sercicas R =5 = 2
S | wsuo custores with goocs (| U c i C ) \
& L lssus monihly statement o R R C A —
% | _Resaive "auily goods TR R__|—" R
G |Orcer nw printed catalog | I et W
s Sttt AL - - -l
7 Drdar new stock \ R > il = Cals
- == —— 7 - E— T—— i
& | Mailcatalog to customar |/ [ LR ____,,..,-——"f‘ Production
Bt ty-Activty Matis (CRUD): CaCreate. K=Raad UsUpdate, D=0
Crecx motr x that: Matrix may no usod to
Mis avery or 6ty affected Dy atl ‘easl cne activity, “Dofiro tho scope of he aroby sm
180, Rs"tirgu o™ and snou d bo dropaeds? *Descrite o “systerm map”
“lu theaed 2721 e "Croote” nclvily e such entty”? Pertiion the systom (Ciuster Anaysie)
Note the “Tlrepne” may be a soundary aclivily, SDatumine “who owna the gata andios
nat may Cave hapnenad trcugh (ntermal proceosos processes (acviben)

A CRUD matrix is a very useful way to capture and display
activities and permissions within a system. It is very valuable to
combine a CRUD Matrix with the analysis of user processes
within the system, especially in the context of

the actors and roles involved to complete the picture. The
analysis helps to identify the usage of entities and associated
GUIs. The information that is used heavily, and may therefore be
a performance bottleneck, is also easily identified.

@~Q=@
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What Questions Does CRUD Matrix Answer?

A CRUD matrix answers questions about which system functions
can create, read, update, or delete (CRUD) data within each entity
or data object within a system, essentially mapping out the allowed
data manipulation actions for different parts of your application or
database across various user roles or processes. Key questions a
CRUD matrix helps answer:

— Which entities can be created by a specific user or process?

— Which entities can be viewed or read by a specific user or process?

— Which fields of an entity can be modified by a specific user or process?
— Which entities can be deleted by a specific user or process?

In summary, a CRUD matrix provides a clear overview of the data
access permissions and allowed operations on

different data entities within a system, [ | Dpataktem1 ||
helping to design and manage Process A Creates
data integrity and user access controls. Process B Reads
Process C Updates
@ : . Process D Deletes

39

Program  :Jverview natﬂ M(tnlelin!l
| astery:
Why model anything? Structurinu Data
What is data modeling designed to accomplish? for Al, Analytics

I? -
Why (and how) should | look to Al for help” or nll!lllllll!l Flse

Overview of modeling types

.@w._:@

Conceptual Data Modeling

— Motivation: Architectural tradeoffs

— Strategy and conceptual data modeling
— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)
— Motivation towards standards

— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts

— Become the blueprints for physical construction of the solution

— Blueprints are used for future maintenance of the solution ﬂﬁ

Tying it all together/Take Aways/References/Q&A

DATA-ED
ONLINE

L DATAVERSITY
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3-Dimensional Model Evolution Framework

Conceptual BE Physical -

Validated o=

Forward Engineering

onceptual &= OgIca 3
As Is Requirements As Is Design Assets As Is Implementation
Assets WHAT? HOW? Assets AS BUILT

|8t

Building new stuff (20% of effort and funding)
Enhancing existing stuff (80%)

@~Qz@
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80% of IT Work Is Some Form of Reverse Engineering

As Is Requirements
Assets WHAT?

As Is Design Assets
HOW?

As Is Implementation
Assets AS BUILT

&

<™ %N N N RN E R RN R R E RN R AR NN E R RN N NN NN EEEEEEEEEEEE

@~Q:@

Evolve existing systems using a structured technique aimed
at recovering rigorous knowledge of the existing systemto
leverage enhancement efforts icnikoisky & cross 19901
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As Is Requirements
Assets WHAT?

As Is Design Assets
HOW?

Reengineering

As Is Implementation

Assets AS BUILT

&4

7

N

Y

=S

S

%

9

XX

RRXXX

AKX
RAAKA

XXXXX

“4

To Be Requirements
Assets

To Be Design
Assets

To Be
Implementation
Assets

Reimplement

First, reverse
engineering the
existing system to
understand its
strengths/
weaknesses

Next, use this
information to
inform the design
of the new system

@~Q:@
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Data Migration (How Not To Do It but How It Is Always Done)

Reverse Engineering

As Is Information
Requirements
Assets

Existing (AS-IS)

As Is Data Design Assets

As Is Data Implementation
Assets

New (TO-BE)

Forward engineering

45

Normalization (Better Explanation)

Reverse Engineering

AN
As Is Information A As Is Data Design Assets |As Is Data Implementation

& |Requirements \ Assets
~ |Assets \
7))
< \
o \
£
1| Other logical \

as-is data

architecture N .:3222‘,:?33’ ”

components Logical
'E'd Technology Technology
CI) Indepepdent/ Depenfjent/
= Logical P?ysgcal N
~ - »‘0" = 4’4

S 5

Forward engineering

4



Turned on its Side

A
_|
o ANSI-SPARC
w m Architecture
) for Databases
o >
=] »n
E. e
5
S O external level 1
“ > (View) multiple user's views |
- i
z 3 ; [
(3 . -
> g ‘conceptual level. Community view of DB
S (Schema) ;
. > [
3 Physical representation ‘
g 5 internal level i
5 o 2 O (Schema)
o) S w = Q _ | Database
%_ g ) | (Physical level)
S 1) E
Cg E- 5 https://en.wikipedia.org/wiki’/ANSI-SPARC_Architecture
@D ~ —
S @
= .
% \ %
=
5 F
\_/
@& Trusted Catalog
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ANSI-SPARC 3-Layer Schema

ANSI-SPARC
Architecture
Conceptual - Highest level of for Détabases
abstraction, focused on data

requirements (what), linked

- external level .

directly to strategy (View) | multiple user's views \
[

Logical - Usually a refinement conceptual level| Community view of DB |
of conceptual model, focused (Seheme) i
on how data requirements are Physical representation
met using business internal level - i
terminology (Schema)

_ | Database
| (Physical level)

https://en.wikipedia.org/wiki’/ANSI-SPARC , Architecture

Physical - Implementation of

the logical model with security, When changing to a new DBMS

configuration management, technology, the database administrator
and implementation specific should be able to change the conceptual
details, specified via DDL or glohal structure of the databhase

without affecting the users

48




Classification
Names

Audience
Perspectives

Executive
Perspective

(Business Context
Planners)

Business Mgmt
Perspective

(Business Concept
Owaners)

Architect
Perspective

(Bus] gic
Dy

Engineer
Perspective

(Business Physics

Enterprise
Perspective
(U: )
The .
Entenprise

Audience
Perspectives

Enterprise
Names

o @

Rows 3, 4, & 5 of the "What" Column

Composite Integrations —>

Alignment

TN T e T T

<—— Composite Integrations

Inventory Identification

Process Identification

lg.

Dlstnbuhon Identification

Responsrblhty Identification

ification

Timing Ide

Motivation Identification

=yI

e;.

eq.

99.

=g!

List: Inventory Types

List: Process Types

List: Distribution Types

List: Responsibility Types

List: Timing Types

List: Motivation Types

< < < <
Inventory Definition Process D Distribution D ponsibility D Timing D D
e EP—E o % oo ol | ol o i ,,g,k) ” 1\6
s b
& Business Entity @ Business Transform A Business Location W Business Role ~ Business Interval @ Business End
— Business Relationship —> Business Inp 4 —> Busir i —» Business Work Product © Business Moment — Business Means
N S 4 < 4 4
y Repr Process Distribution ponsibil p Timing p
s DEFE cs SO0 P A o LI L~ PP by s (O
o s m— ;A\@\A oy “\’IN I >0
1 System Entity O System Transform /\ System Location [ System Role ~— System Interval © SystemEnd
— System Relationship —» System Input /Output —» System Connection —» System Work Product o SystemMoment — SystemMeans

Inventory Specification

Process Specification

Distribution Specification|

Responsibility Specification|

Timing Specification

Meotivation Specification

eg. eg. eg. A = eq. ea.
e B | = [ A |7
& Technology Entity © hnole A hnology Location W Technology Role ~ Technology Interval @ TechnologyEnd
— Technol ionship | | — Tech Input /Output| | —» Technol. i hrology Work Product| | © logy Moment: logy Means
4 4 4 4 4
Inventory Config Process C Distrib C ponsibility C: Timing C C
) é B é i é : é eié
Tool Entity Tool Transform Tool Location Tool Role Tool Interval Tool End
Tool Relationship Tool Input; /Output Tool Connection Tool Work Product Tool Moment Tool Means

Inventory
Instantiations

§

Operations Entitie:

Operations Relationships
Composite Integrations ——>

Inventory

Sets

Process
Instantiations

O

perations Transforms
)perations In/Outputs

Process
Flows

Architect
Perspective

(Busi
D

j0gic

)

Engineer
Perspective

(Business Physics
Builders)

Technician
Perspective

(Business Component

Implementers)

Distribution
Instantiations

<

Operations Locations

Operations €onnections

Distribution
Networks

Respon: ty
Instantiations

R

rations Roles
s Work Products

Responsibility
Assignments

Timing
Instantiations

&

3

perations Intervals
Operations Moments

Timing

Cycles

<—— Composite Integrations

Motivation
Instantiations

erations Ends
perations Means

Motivation

Intentions

030-BII0 NIV G306 FIE ——n

Classification
Names

Names

Scope
Contexts

(Scope Identification
Lists)

Business
Concepts

(Business Definition

System
Logic

Technology
Physics

(Technology
on Models)

Operations
Instances

(Implementations)
The .
Enterprise

“Horizontal integration lines
are shown for example purposes
only and are not a complete set.
Composite,  integrative rela-
tionships connecting every cell
horizontally potentially exist.

Zachman Framework

Copyright 2008-2018 John A. Zachman 49

Y

entory Representation

L System Entity
— System Relationship

g

Inventory Specification

g'%\@/

Technology Entity
— Technology Relationship

3

SN S3I0ITQ-=> 3

Inventory Configuration

eg‘.

Tool Entity
Tool Relationship

Gonceptual

Logical

Physical

Copyright 2008-2018 John A. Zachman
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W ki . https://www.britannica.com/video/179912/Overview-Millau-Viaduct-France-Tarn-River
| g e Iy
&

Conceptual Models

Business focused
Entity level

Provides focus,
scope, and
guidance to
modeling effort

Sometimes
thrown away -
rarely maintained

| N
| ®
deck average 200m 3y .é, % "
above the valley HE 5
floor o 5 g S
. puerage 1-hour ‘“s &t
travel time saving L t




Logical Models

Required to achieve the transition from
conceptual to physical

Developed to the attribute level and
understood at 3rd normal form

Logical models are developed to be
refined to until it becomes a solution -
sometimes purchased (as in EDW)
always requires tailoring

Used to guarantee the rigor of the data
structures by formally describing the
relationship between data items in a
strong fashion

More often maintained

Millau

The tallest pier [l
is 343m - taller =it
than the =1 .L-// &
Eiffel tower ) - == \
- -
3"—‘_1 N /:,‘/ -
7 \ ""“" ) | /
\ ({4 :
2 2.5km long
Ay /
e

CARRIAGEWAY CROSS SECTION

The two lane dual carriageway is suspended almost 250m
above the River Tarn. The deck structure is designed to be
light yet incredibly strong

B 2 ~ Longeur totale du viaduc 2460 m T
204m_ ; - 3a2m . 3Rm | _204m
= SCLE S S, S, S S,
sl = 1 3 Epaisseur 78 m,
s o 2 du tablier 5 m
SRS A

Physical Models

Become the blueprints for
physical construction of the
solution

Blueprints are used for future
maintenance of the solution

Temporary
piers

MBridge pylon

]
B Hydraulic cylinders lift and
push deck into place.

H Deck sags as it moves betweer

pylons. ‘Landing system’ pushesTGoWIT

and lifts deck onto next stage

PUSHING
CYLINDER

BLoek " — PLLLING
h,'E;:;"EE,_. 4=t | CYLINDER
G
NIl es s
_e—CER —

@~Q:@




Avoiding any Side-Pressure on the Supporting Piers

& .: https://www.youtube.com/watch?v=_iK0solvjv8 & https://www.youtube.com/watch?v=DIbTNJOAU1Y
Nosymogmommman 55
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Program

Data Modeling
Mastery:
Structuring Data
for Al, Analytics,
or Anything Else

Why model anything?

What is data modeling designed to accomplish?
Why (and how) should I look to Al for help?
Overview of modeling types

Conceptual Data Modeling

— Motivation: Architectural tradeoffs

— Strategy and conceptual data modeling
— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)
— Motivation towards standards

— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts

— Become the blueprints for physical construction of the solution
— Blueprints are used for future maintenance of the solution

Tying it all together/Take Aways/References/Q&A @ﬁ SkiInE =2

I1L DATAVERSITY

CCopyign 2026 byPaaraken Side# 57

®0e

Conceptual Data Modeling

-

bt

g:nm IS the
it defines the what

1
1111
5

Validated #=
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Conceptual ™ Logical &

Physical ~

Conceptual Data Modeling

Motivation

Harmonize/standardize vocabulary
— Between business and technologists

— Between humans and systems
Focus consideration/analyses on strategic issues and tradeoffs

Provide specifications comprising organizational
data strategic objectives

Document data requirements satisfying business objectives
Reasons for Unvalidated Conceptual Data Models
Unvalidated models require the word ‘draft’
on them, indicating a lack of certainty AFU
Useful for organizing data concepts ﬁR
Hypothesizing the relationship of various
data things to various other data things
Reasons for Validated Conceptual Data Models
Documenting the relationship of various
data things to various other data things
Standardizing on 'system-wide' definitions

Understanding high level process interactions

59

Would you like me to demonstrate how to prompt a GenAl model to transform a specific ‘ >
set of business requirements into a logical ERD using a Universal Data Model pattern? D 4

To demonstrate the power of this approach, I'll walk you through a scenario in the
Healthcare & Life Sciences industry. We are going to take a messy business
requirement and map it to a Universal Data Model (UDM) pattern—specifically the
"Clinical Observation" pattern.

The Business Challenge

A hospital network wants to track patient wellness data from multiple sources:
wearable devices (heart rate), manual nurse entries (blood pressure), and lab

string interpretation_code

}
OBSERVATION_TYPE {

code type_code

string description

string unit_of_measure
numeric normal_range_low
numeric normal_range_high

results (glucose levels). They need a model that is flexible enough to add new types }

of measurements without changing the schema every month. PARTY {

Step 1: The Raw Input (The "Messy" Requirement) gﬁ:ggp;;t%jdtype =
"We need to store patient stats. For bles, we get a ti p and a BPM. For string name_ -
labs, we get a result code and a value. We also need to know which device or }

clinician took the reading and if it's within a normal range."

Step 2: The GenAl Prompting Strategy

To get the best logical output, | use a "Role-Based Pattern Prompt." | tell the Al to
act as a Senior Data Architect and apply the Observation/Measurement UDM
pattern.

The Prompt Logic:

Step 4: Articulating the Business Value

As a seasoned modeler, | don't just show the diagram; | explain why this specific
"Augmented" design saves the company money:

1.

Future-Proofing (The "Infinite Scale" Value): By using the Observation
Type entity (a UDM staple), the business can add "Oxygen Saturation" or
"Sleep Quality" tomorrow without a single line of code or database migration.

2. Harmonized Analytics: Because we used the Party pattern (treating

"Act as a Lead Data Modeler. Transform the following requirements into a logical Clinicians and Patients as roles of a Party), we can easily report on "Which
ERD using the Observation Pattern. Map 'Patient' to the Party role, 'Stats' to clinicians are also patients in our system?"—a common requirement for
Observation Identities, and ensure the model is Metadata-driven to allow for internal health audits that usually requires complex joins in poorly designed
infinite new measurement types. Output the result in Mermaid.js syntax." systems.

. : 3. Accuracy & Speed: GenAl generated this structure in seconds, ensuring
Step 3: The Augmented Logical Output that normal_range_low and high were included based on industry best
By applying the Universal Model pattern via GenAl, we get a highly extensible practices for clinical data, which the initial "messy" requirement actually forgot
structure: to mention.
erDiagram St y of the "Augmented" Workflow

PARTY ll--o{ OBSERVATION : "performs/undergoes"
OBSERVATION_TYPE II--o{ OBSERVATION : "defines"
OBSERVATION {

guid observation_id

datetime effective_date

string value_text

numeric value_numeric

GenAl handled the heavy lifting of structural drafting and syntax.
The Universal Model provided the tried-and-tested architectural "skeleton."

The Human Architect (Me) ensured the model aligned with the strategic
goal of cross-functional reporting.
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Architecture Involves at Least ...

Analysis/model evaluation

Risk evaluation

IMPOSSIBLE

\Volume considerations

Workload forecasting

. <3
Tradeoff analysis | we offer three kinds of service:

GOOD -CHEAP-FAST
You can pick any two

GOOD service FAST won't be CHEAP

FAST service CHEAP won’t be GOOD
w s

586
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What Is Strategy?

Use over time for: Strategy

Mentions

strate-gy
/stratajé/ R 1850 1900 1950

noun

2010

1. a plan of action or policy designed to achieve a major or overall aim.
‘time to develop a coherent economic strategy”

synonyms: master plan, grand design, game plan, plan (of action), action

r plan, policy, program; More

@—m—
Current use derived from military 31

i o ¢
- a pattern in a stream of decisions v
[Henry Mintzberg] .

o . & PROCESS
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Former Walmart Business Strategy

Every Day

Low Price

o @

sswvdyne
Y Gretzky’s

)
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Strategy in Action: Napoleon Faces a Larger Enemy

Question?

— How do | defeat the competition when their forces
are bigger than mine?

Answer: e LINES OF SUPPLY

— Divide ™ BRUSSELS
and
conquer!

— “a pattern
in a stream
of decisions”

o @

65

Conceptual Data Models Used To Support Strategy

Flexible, adaptable data structures
Cleaner, less complex code

Ensure strategy effectiveness measurement
Build in future capabilities
Form/assess merger and acquisitions strategies

N

& - .: & Adapted from Clive Finkelstein Information Engineering Strategic Systems Development 1992
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GenAl to Aid Conceptual Data Modeling

1. Automated Semantic Discovery from
Unstructured "Business Speak"
— The hardest part of a CDM is extracting entities and

3. Rapid Prototyping and "Scenario Stress-
Testing”

— Traditionally, a CDM is a static diagram. With GenAl, |

relationships from hours of stakeholder interviews,
messy SOPs, and legacy documentation.

Feed LLMs (Large Language Models) transcripts of
stakeholder meetings and policy documents. The Al
identifies candidate Entities (e.g., Agreement, Party,
Product Instance) and their natural Relationships.

Business Value: Speed-to-Market. Vastly speed up
early-stage discovery. By surfacing a draft model in
hours instead of weeks, the business can pivot its
strategy or launch Al-driven products faster.

2. Contextual Application of Universal Data

@~Q:@

Program

Models

— GenAl acts as a resident expert that can instantly
map a specific business problem to proven blueprints.

PROMPT: Given this unique subscription-based
healthcare model, adapt the Universal Party Model to
handle both individual practitioners and multi-entity
provider groups.

It generates a specialized CDM that adheres to

turn it into a living hypothesis.

The GenAl Augmentation: Use GenAl to generate
synthetic data based on the conceptual model and
then "run" hypothetical business scenarios through it
(e.g., "What happens if a Customer has two different
Roles in two different Jurisdictions?").

Business Value: Risk Mitigation. We find the "logic

holes" in the business process before code is written.

Correcting a conceptual error in a diagram costs
$100; correcting it in a production database costs
$100,000.

4. Bridging the "Glossary-to-Model” Gap

— Amodel is useless if the business doesn't speak the

same language.

The GenAl Augmentation: GenAl maintains a
dynamic Business Glossary that is bi-directionally
linked to the CDM. If a Business Analyst changes the
definition of "Net Revenue," the Al suggests the
necessary updates to the conceptual relationships.

Business Value: Data Trust & Literacy. When the
CEO and the Data Engineer see the same definition

industry standards while respecting the specific

! of "Customer," trust in the data skyrockets. This
business nuances.

alignment reduces "dueling
spreadsheets" where
different departments
report different numbers
for the same KPI.

— These practices ensure the data model doesn't just
solve today's problem but is robust enough to handle
mergers, acquisitions, and new regulatory
requirements without a total redesign.

y—

Data Modeling
Mastery:
Structuring Data
for Al, Analytics,
or Anything Else

Why model anything?

What is data modeling designed to accomplish?
Why (and how) should | look to Al for help?
Overview of modeling types

Conceptual Data Modeling

— Motivation: Architectural tradeoffs
— Strategy and conceptual data modeling
— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)
— Motivation towards standards

— Business meets strategy

@~Q:@

Physical Data Modeling

— Motivation: Required documentation and/or facts

— Become the blueprints for physical construction of the solution
— Blueprints are used for future maintenance of the solution

Tying it all together/Take Aways/References/Q&A

DATA-ED
‘=l ONLINE

DATAVERSITY

Paarien st B8



Logical Data Modeling

Conceptual 8 Logical Physical =

" but it ats g a,::ic & the ar Chitect,

gh-now,
Accelerang and Peey nevigm: "

Validated o=

@8

Logical Data Modeling

Motivation

Provide data specification information about effort
— Size

— Shape

— Provenance

— Functions

— Down stream uses

Free discussions from technological considerations that are separate from
business objectives

Document preliminary data designs satisfying business objectives
Generate as much as possible
As Is Logical Data Models
Challenge the conceptual model (if it exists)
Explicitly incorporate relevant information from existing components
To Be Logical Data Models
Serve as the organizing principle around which system data capabilities are built
Facilitates common vocabulary among business and technical analysts



Entity Description Domain Area

- 1 Donor Funder Business Development
u S I n e S S o S S a ry Solicitations Need for Work Business Development
o Solicitations Proposal Response to Need for Work Business Development

| Pre-Positioning Intelligence Gathering Business Development

. [El 3| Award/Sub-Award Funding Vehicle Business Development
Star‘t Of ente rp nse o ¥ Terms Conditions Details about a Funding Vehicle  Business Development
S| Budget Amount of Money Available Business Development
Sk ¥ Work Plan Set of Activities to Complete Business Development
taxonomy Pl MP Monitoring Plan for Activities Business Development

Al An NGO Project is defined as a

R R Tl self-contained set of
(Previous Versions) Bl interventions or activities with the

following characteristics:
Pivilp a) an external client;

b) purchase order, contract or
agreement;

c) expected deliverables,

Defi neS i n itial outcomes and results;

d) a beginning and end date of

entities for implementation;

e) an approved budget; and
Project full and/or part time NGO staff Project Management

CO n Ce ptu al d ata Pl Geographic Area Project Management
Location in which a Central Office
model

| Office Locations resides Project Management

! oject Roles Project Management

Project Artifacts Project Management

Project Budget Project Management

Project Work Plan Project Management

Milestones Schedule of completed activities Project Management

g Plan to measure Activities Project Management

Evaluation Assessment of Activities Project Management

Indicators Target of Outcome Project Management

Statement of what needs to be

E ngages the Outcomes accomplished Project Management
. lie ® Acct Receivable Payments to NGO Financial Management
buSIneSS ) Chart of Accounts Defined Accounts Financial Management
| Payroll Process to Pay Worker Financial Management
1 Supplier Provider of Goods or Service Financial Management
CO m m u n Ity to Contract Binding Agreement Financial Management
N - H Purchase Order Statement of Good or Service Financial Management

Valldate entltles = ! Performance Level of Success Talent Management

Benefits Talent Management

d d skills Talent Managenpinu Q%
a n p rOV| e o Y Person who has been hired by L
i % Worker NGO Talent Managen, I
TETEDT

meanlngful : Candidate __Potential hire of NG Talent Managen
business definitions ;

@~.ﬁ@

Trusted Catalog

7

(Pre Microsoft Acquisition) D KIA

Tires, rubber products

Consumer electronics ——

Mobile phones

- " . : . . TRANSFORMING
Finns are bilingual (2% of population speaks Swedish) QNDK'A

— Nokia wanted to play internationally §: ko) ke ruennd
— English mandated in all business settings T LTy

— Lots of words were unknown

— Culturally: Bad to not ask questions

with Camarine Fredman

g P e g 1Lk ) Bk sy

— Culturally: Good to build common vocabulary
When an unfamiliar term was used

— Group: Access NTB to see if there existed a golden definition

— Group: If not, vote whether to submit it for inclusion in the NTB

— Weekly: the NTB group reviewed submissions <
— Weekly: the NTB group published new versions of the NTB

s NTB = Nokia Term Bank NTB = Trusted Catalog
5-&® @
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Standard Definition Reporting Does Not Provide Conceptual Context

83

| |Entity

BED

Volmetrics | Definiton | styie | Icon

) 3@

Logical Only

| Notes

Something you sleep in

@'a@
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Purpose Statement Incorporates Motivations
Entity:

Data Asset Type:
Purpose:

Source:

Attributes:

Associations:

Stat

us:

BED , ‘ —
Principal Data Entity ";,\»‘\' = A\\ ﬁ.”
This is a substructure within the Room ~Jl .‘4
substructure of the Facility Location. It " -..',\

contains information about beds within rooms @
Maintenance Manual for File and Table c¢ e iso

Data (Software Version 3.0, Release 3.1)

Bed.Description
Bed.Status
Bed.Sex.To.Be.Assigned
Bed.Reserve.Reason

>0-+ Room

A purpose statement describing

Why the organization is maintaining information about this business concept;

Sources of information about it;

A partial list of the attributes or characteristics of the entity; and

Associations with other data items(read as "One room contains zero or many beds.") |

@'a@
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Q: What Is the Proper Relationship for These Entities?

@8

Bed

Room

75

@8

Data Maps at the Entity Level = Stored Facts

Bed

Bed

a BED is related to a ROOM

Room

many BEDS are related to many ROOMS

Bed

More precision:

K

Room

What if beds can
be moved?

7

Better information:

Room

many BEDS may be contained in each ROOM and each room may contain many beds
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Possible Entity Relationship Cardinality Options

| Exactly One (mandatory)

| One or Many (mandatory)

ol Eventually One (optional)
o Zero, or Many (optional)
OI Eventually One or Many (optional)

®0e

77

What Is a Relationship?

®0e

Natural associations between two or more entities

- ST

Ny

Trusted Catalog

78



Ordinality & Cardinality (Refinements on Relationships)

Defines mandatory/optional relationships using minimum/
maximum occurrences from one entity to another

A BED is placed AROOM
in one and only contains zero A PATIENT
or more BEDS occupies one
one ROON or more BEDS
A BED is occupied by
zero or more PATIENTS jﬁ
& . & Trusle;:alalu!l
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Example from Global Data Strategies, Ltd. http://globaldatastrategy.com

Business Data Model (Conceptual)

Communication & definition Employee

: An employee is a full or part-time workers who
Of core data Concepts & thelr is on the active payroll of the organization
definitions Contractors are not considered Employees

— Abusiness data model provides

core definitions of key data Support Rep
objects A Support Rep is an
) ) Employee who handles
— It also show s key relationship calls and inquiries from
between data objects customers in order to
. . ) resolve issues and
— Even a simple diagram as the SFLTOVLd:tSO provide a positive
one showing can tell a powerful PP customer experience
"StOI’y"

Company M

— And unc_over A company is an :
key business organization with whom M
issues and we d o business and who

has one or more

customers with an active Customer
account (I A customer is an

individual who has an

opportunities

Sales Rep

A Sales Rep is an Employee who is responsible for
closing new business with current and new an active account within
companies, as well as provide ongoing support for Employee the past 6 months

key executives with sales inquiries

active account or has had

80



This Logical Data Model Is Comprised of 5-Model Views

DSS Strategic Data Model
Taxpayer view DSS

— Client view

Governance view

Program Delivery view

Taxpayers Clients

Vendor view
"Governors" Vendors Program Deliver
]% “.EE (Please note that all models are currently unvalidated and should be consider as "draft" version until they are validated!) 81
Taxpayer View
Payments Taxpayers
Social Taxpayer
Service Benefits

Programs

13

[ DRAFT |

@~Q:@
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Client View

Payments

I

Clients Client
Benefits
Local ( T !
\Wellfare ‘ DRAF }
Agencies
Governance View
Governmental Governance Governments Payments

Resources >O—O<

et 77

T A X

State Board Social

of Social Service
Services Programs
Policy

Approval

@~Q:@

[ DRAFT |
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Program Delivery View

@~Q:@

Social Clients
Service
Programs

?F bt
Service Local
Delivery \Wellfare
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DSS Conceptual Data Model (DRAFTJ
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Conceptual
Data
Modeling

of a Bill for services rendered to a

A Charge is an instance of a
service provided for a fee which is

A Subscriber is an instance of a
phone number assigned to a
person used o access the
wireless network.

Model Purpose Statement:
This model codifies the official
vocabulary to be used when
describing aspects of any of the
following organizational concepts:

— Subscriber

— Account

— Charge

— Bill

] . Il from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International 8




GenAl to Aid Logical Data Modeling "1

1. Natural Language to Entity-Relationship
(ER) Drafting

— The most immediate value is in Requirement
Distillation. You can feed GenAl a 50-page
business requirement document or a transcript
from a stakeholder interview, and it can extract
candidate entities, attributes, and relationships.

— Business Value: Reduces the "blank page"
phase by 60%. It ensures that obscure business
rules mentioned once in a meeting aren't lost in
the transition to the logical model.

— The Model Impact: It generates a first-pass
Mermaid or DDL script that represents the logical
flow, allowing the architect to focus on
normalization and business logic rather than
manual entry.

2. Harmonization with Universal Patterns

— Rely on universal data model patterns to ensure
scalability. GenAl is helpful mapping bespoke
business requirements to industry standards.

— How it works: You can prompt the Al: "Align this
specific retail loyalty schema with the 'Party' and
'Product' patterns from the Universal Data Model."

— Business Value: Prevents "siloed" thinking
ensuring data model is extensible for future
business capabilities (e.g., moving from B2C to
B2B) without a total redesign.

o-@- g

Program

Why model anything?

What is data modeling designed to accomplish?
Why (and how) should | look to Al for help?

Overview of modeling types
Conceptual Data Modeling

— Motivation: Architectural tradeoffs

— Strategy and conceptual data modeling

— Glossary/Dictionary capabilities

Logical Data Modeling

3. Automated Metadata and Semantic
Enrichment

— A model is only as good as its documentation.
GenAl can take cryptic column names (e.g.,
TXN_AMT_LC) and generate human-readable
descriptions, business definitions, and even
suggest data classifications (PIl, Sensitive, etc.).

— Business Value: Data Governance. By automating
the "boring" parts of modeling, you create a
searchable, governed data catalog that the
business can actually understand and trust.

4. Synthetic Data Generation for Model
Validation

— Before we touch a physical database, we need to
know if the logical design holds up under real-
world scenarios. GenAl can generate high-fidelity
synthetic data based on the logical constraints
(keys, cardinalities, and types).

— Business Value: De-risking the project. You can
run "What-If" scenarios through the logical model
to see if it supports complex reporting needs
before a single line of ETL code is written.

Data Modeling
Mastery:
Structuring Data
for Al, Analytics,
or Anything Else

— Motivation: Simplicity (Operational and Design)

— Motivation towards standards
— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts
— Become the blueprints for physical construction of the solutjon
— Blueprints are used for future maintenance of the solution

Tying it all together/Take Aways/References/Q&A

@~Q:@

DATA-ED
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Physical Data Modeling

-

Conceptual BE Logical := Physical -

/

en we transition from logical 10
mx:;l:ical data modeling, we are mq‘\l‘::a )
jrom "what" the data renrese_ntg m(I oW
itis stored, indexed, a_ml optimize o
specific databhase engine (e.g., SNOW :
Databricks, PostgreSQL).

In my experience, thisis wlgen: GenAl
moves from heing a "s::rme toa
»performance Engineer. Ithelps us )
bridge the gap hetween ahstract glesm
and high-performance execution. o

9

Physical Data Modeling

Motivation

Documentation of specifications of production systems
— Data flow diagrams

— Entity-relationship diagrams

— Dictionary/Glossary/Catalog

Should exist if system is in production
— Why would anyone hand craft DDL with today's tool capabilities?

Must exist to create the system that is put into production
— Become the blueprints for physical construction of the solution

— Blueprints are used for future maintenance of the solution FT
As Is Physical Data Models (Exist too) DRA ,
This should be foundational system documentation :
Description required to access data 'in the system’
Often can be reverse engineered, semi-automatically
To Be Physical Data Models (Exist too)
This is a specification of the data that can be accessed by the application

Specification of current and future data elements to be maintained by application
Often can be generated, semi-automatically

506 .



Data Modeling Requirements

« The process of discovering, analyzing, and scoping data
requirements
— Understand what the data things are?
— What do they do?

— How do they interact?

- Representing/communicating
requirements in a precise form
called a data model
— Maps of critical business assets

— Compose and contain metadata essential
to data consumers

— Function as a kind of sheet music language

— Metadata is essential to other business functions
(definitions for governance, lineage for analytics, etc.)

- The process is iterative and may include Ne' [=] &=
conceptual, logical, and physical models e
* Modeling is done to accomplish a goal! w?

mmmmmmmmmmmmmmmmmmmm on Copyignt 202 o sios 93

created
persons read
places updated
things deleted
' archived




Analyzing Data Attributes and Relationships

Characteristics of CLUBS and REGIONS

@~Q:@

Club Reporting Region
Club.ld # v HClub.ld #
Club.Description Region.Name
Club.Status Region.Weather
Club.Tables.Assigned
Club.Reservation.Reason |

What does the existence

of this attribute tell us? Fach CLUB Must be part of 3 Regio

! n

—

— Clubs need to be identified (#) )
separately from one another ]
— Club-specific information is likely maintained
S —
— Some concept (organization) exists above .
the ‘club level' I
- rEs \_

Trusted Cataloy
95

Data Modeling Uses

@~Q:@

Attributes arranged into an

. . . . entity named "thing" - the
An organl_zatlon mlght deCIde tO attribute Club.ld is the means
characterize the parts of a THING as: THING used to identify a unique

NERITALS) occurrence of thing
— Attributes: ID, description, status, Club.ld #==—
Tables.Assigned, reserve.reason Club.Description
Decisions to manage information g:UE?tﬁ“ resianed
e : up. lables.AssIgne

about each specific attribute has Club.Reserve Reason

direct consequences

— A decision to use the above data
attributes permits the organization to
determine if it has tables are available to be reserved

Characteristics can be shared

— All cLuBs may have a status

— Many REASONS can be assigned to reservation (free text)
Characteristics may be required to be unique

— |D permits identification every CLUB as distinct for every other cLUB
— Description is likely to be unique for each cLUB

Mode! level
variances are often
among additions of
keys and evolving
definitions—hence
the mandatory
glossary!

é%
S

.

Trusted Cataloy
9%
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GenAl to Aid Physical Data Modeling

1. Platform-Specific DDL Generation

— Generating DDL (Data Definition Language)
used to be a repetitive task of mapping generic
types to vendor-specific ones. GenAl
automates this with high precision.

— How it works: You can provide a logical entity
and ask: "Convert this to Snowflake-optimized
DDL. Use transient tables for staging, define
clustering keys on transaction_date, and
ensure all strings use VARCHAR(16777216) for
flexibility."

— Business Value: Speed to Market. You can
deploy complex physical schemas in minutes
rather than hours, with fewer syntax errors that
derail CI/CD pipelines.

2. Intelligent Indexing and Partitioning
Strategies

— This is where the seasoned architect's "gut
feeling" is now backed by Al analysis. GenAl
can analyze query patterns (from logs) to
suggest the most efficient physical storage
structures.

— How it works: Feed the Al a set of
representative SQL queries and ask: "Based on
these join patterns, suggest a partitioning
strategy for a 10TB table in BigQuery to
minimize slot usage."

— Business Value: Cost Optimization. In modern
cloud-data platforms, a poor partitioning or
clustering strategy can lead to thousands of
dollars in wasted compute. GenAl identifies
these "hot spots" before they hit production.

3. Data Volume and Distribution Simulation

— Physical modeling requires understanding how
data will grow. GenAl can generate Python-
based data generators that populate your
physical schema with billions of rows of
skewed, realistic data.

— Business Value: Reliability. You can "load-test"
your physical model's performance under heavy
volume before the business relies on it,
preventing the "Day 1 Performance Crash."

4. Automated Legacy-to-Modern
Refactoring

— If you are migrating from an on-premise legacy
system (like Oracle) to a modern lakehouse
(like Databricks), the physical storage rules
change entirely.

— The Shift: Instead of manual translation, GenAl
can ingest the legacy DDL and rewrite it to
leverage modern features like Delta Lake Z-
Ordering or Liquid Clustering.

— Business Value: Modernization ROI. It slashes
the migration timeline and ensures you aren't
just "lifting and shifting" bad old habits into a
new, expensive environment.

4
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Would you like me to generate a physical DDL script for a specific database ‘,
(like Snowflake or SQL Server) based on a sample logical requirement? <

We'll take a logical concept—the "Sales Transaction"—and use GenAl to
architect a physical model specifically for Snowflake. In this transition, we
move from the "what" (a customer bought a shirt) to the "how" (storing 10
billion rows efficiently and cost-effectively).

1.The Logical Requirement
Entity: SALES_TRANSACTION

Attributes: Transaction ID, Date/Time, Store ID, Customer ID, Total
Amount, Tax, Discount.

Volume Expectation: 500 million rows per year.

Primary Access Pattern: Regional managers filtering by STORE_ID and
TRANSACTION_DATE for last-quarter performance.

2.The GenAl "Performance Architect" Prompt
| would prompt the Al with specific physical constraints to ensure the
output isn't just "generic SQL" but a performant physical implementation:

"Act as a Snowflake Performance Engineer. Convert the
SALES_TRANSACTION logical entity into a physical DDL.

Use Clustering Keys on TRANSACTION_DATE and STORE_ID to
optimize for range scans.

Implement Data Masking tags for CUSTOMER_ID to comply with GDPR.

Use Change Data Capture (CDC) metadata columns
(METADATASINSERT_TS, METADATASUPDATE_TS).

Suggest a Storage Integration pattern for loading from S3."
3.The Physical Output (Generated & Refined)
SQL-- Optimized Physical Schema for Snowflake
CREATE OR REPLACE TABLE FIN_DATA.SALES.TRANSACTIONS (
-- Surrogate Key for Join Performance
TRANSACTION_KEY NUMBER IDENTITY(1,1) NOT NULL,
-- Natural Keys & Foreign Keys
TRANSACTION_ID VARCHAR(50) NOT NULL,
STORE_ID NUMBER NOT NULL,
CUSTOMER_ID NUMBER MASKING POLICY PII_MASK,
-- Auto-applied Governance
-- Metrics (Using precise Decimals for Financial
Accuracy)

TOTAL_AMT_LC NUMBER(38,2),

TAX_AMT LC NUMBER(38,2),

DISCOUNT AMT_LC NUMBER(38,2),

-- Temporal attributes

TRANSACTION_TS TIMESTAMP_NTZ NOT NULL,

UPLOAD_TS TIMESTAMP_NTZ DEFAULT
CURRENT TIMESTAMP(),

-- CDC Metadata for Delta Processing

BATCH_ID NUMBER,
OP_CODE CHAR(1) -- I=Insert, U=Update,
D=Delete

)

CLUSTER BY (DATE_TRUNC('MONTH', TRANSACTION_TS),

STORE_ID);

-- Business Value: Reduces query costs by 40% for

regional monthly reporting

4.How this Augmentation Solves Business Challenges
Cost Avoidance (Micro-Partitioning): By directing the Al to cluster by
TRANSACTION_TS and STORE_ID, the physical model ensures that
Snowflake only scans the relevant "micro-partitions.” For a 10TB table, this
can be the difference between a $5.00 query and a $500.00 query.
Security by Design: Notice the MASKING POLICY in the DDL. GenAl can
be instructed to automatically bake security into the physical layer based
on logical sensitivity tags. This prevents "data leaks" before they happen.
Operational Resilience: The inclusion of OP_CODE and BATCH_ID
(suggested by the Al based on modern Data Vault or Lakehouse patterns)
allows the data engineering team to restart failed loads without duplicating
data.

5.Automated Physical Validation
Once this DDL is generated, | use GenAl to write the Unit Tests for the
physical layer:
"Write a script to verify that no TRANSACTION_ID is null."
"Generate a query to check for referential integrity between STORE_ID
and the DIM_STORE table."
Business Value: We catch "Physical Integrity" issues in the development
environment (cost: pennies) instead of in the production warehouse (cost:
thousands in lost productivity).

100



Program & nall?l Modeling
. astery:
Why model anything? Structuring Data

What is data modeling designed to accomplish? for Al Analytics,
Why (and how) should | look to Al for help? or Anything Else
Overview of modeling types

Conceptual Data Modeling

— Motivation: Architectural tradeoffs

— Strategy and conceptual data modeling

— Glossary/Dictionary capabilities

Logical Data Modeling

— Motivation: Simplicity (Operational and Design)
— Motivation towards standards

— Business meets strategy

Physical Data Modeling

— Motivation: Required documentation and/or facts
— Become the blueprints for physical construction of

DATA-ED
ONLINE

— Blueprints are used for future maintenance of the solution ﬂ[
TT DATAVERSITY

Tying it all together/Take Aways/References/Q&A

o 5
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HR Conceptual Model

SKILL PERSON PERSON TYPE ORGANIZATION PERSON
I TYPE ORGANIZATION
— BEASON
9l coce & puton 1 & [Demscn o0 code s Dgarkaion Gpe cote & ‘Dt onartzanon rasa
empioyea &8 evel s st rame iy [nnm- Inteenal Ong
wdl rame frez nara ohe Exsmal  Exeenal
CL 2 4 Compy micdo Intia
CB 2 3 Cadl T [
PERSON SKILL PERSON APPLICANT EMPLOYEE PERSON ROLE ORGANIZATION PERSON
ADDRESS ORGANIZATION
D0 il s Mdess s ouen e [y DeocOids cackagon 2 ¢ | Sfoanzazon o ¢
skl 2ode & uenilé schedabed Innarsiaw date Cam of erpioyment De0CO 0 Code § angarkzaron ype code & Qumn ki é
peruon sl lovel ohone numbes ATDITHG aramIon BT rare POt rgantzanon reas|
numder
soctal securty numbar
warrmitacon cane
ORGANIZATION JOB SKILL PERSON JOB NON EXEMPT EXEMPT JOoB INTERNAL
ADDRESS T EMPLOYEE EMPLOYEE ORGANIZATION
e Dok | Rmm s [ ey D code | e
| organizaricn 14 & shilcoce s patson 0 & houtly wage N wage ongartzancn b & Foad coutt
ayantzancn prone num meinimam Joo el sl cane
“roloyes job san cane oo e
o0 ol ted
100 el vacam

.@w._:@

102




HR Logical Model

PERSON ADDRESS ORGANIZATION SKILL

person id# address W& organization id # skill_code #
first_name slreet_name organization_type_code & skill_name
middle_initial city organization_name employea_skill_count

|ast_name employee_skdl_level std

L% i

EMPLOYEE ORGANIZATION_ PERSON_ PERSON_ SKILL
ADDRESS ADDRESS

annual_wage organization id # address id # skill_cede #

date_of_smployment organization_phone_nurr phone_number person_skil_lavel

employes_number

soclal_security_number

termination_date

586
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HR Detailed Physical Model Overview
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ADDRESS PERSON_ PK PERSON person_ name_
index
DS : Table AM : Primary Key Constrz DS : Table AM : Index
person_id first_name
street name first_name last name
city middle_initial middle_initial
last_name
city_ index ADDRESS_ PK EMPLOYEE
HR Detailed
AM : Index AM : Primary Key Constrz DS : Table
city address _id person id# P hy I M d I
street_name annual wage s I ca o e
date_of employment '
employee number F t 1 f 4
social_security_number a r o
termination_date

employee_

social_ security_
number_ index

number_ index

EMPLOYEE_ PK

AM : Primary Key Constre

EMPLOYEE_
FKO

AM : Foreign Key Constre

AM : Index AM : Index
social_security_number employee_number person_id person_id
5-&® &
tps anytingawesome. 105
ORGANIZATION
H DS : Table
Physical Model -
organization_type_code #
(Part 2 of 4) organization_name
K
| S
i i P T
organization_ ORGANIZATION. ORGANIZATION. PERSON_
name_ index PK ADDRESS ADDRESS
AM : Index AM : Primary Key Constr: DS : Table DS : Table
organization_name organization_id address id# person_id #
organization_phone _numbs phone_number

3

org_ phone_ nr_ ORGANIZATION.
index ADDRESS_ PK

AM : Index AM : Primary Key Constr:

address_id

organization_phone_numbi
organization_id

ORGANIZATION,
ADDRESS_ FKO

ORGANIZATION.
ADDRESS_ FK1

AM : Foreign Key Constrz

address id

AM : Foreign Key Constre

organization_id
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SKILL_ PK SKILL

AM : Primary Key Constrz DS : Table

skill_code i

skill_name

employee_skill_count

employee skill level std
CL Computer Literat
CLB  Climb Tall Buildir

ADDRESS. PK me | HR Detailed
AM Prfmary Key Constrz AM *Index P h yS i Ca I M Od e I
addres;, id ; ( P a rt 3 Of 4)

person_ id_ PERSON_ PERSON_
index ADDRESS_ FKO ADDRESS_ FK1
AM : Index AM : Foreign Key Constrz AM : Foreign Key Constrz
person_id address_id person_id
address id
_ — T — T
PERSON_

HR Detailed SKILL_ FK1
Physical Model
(Part 4 of 4) :

P s

PERSON_ PERSON_

SKILL_ FKO SKILL

AM : Foreign Key Constrz DS : Table

skill_code ge.rson id #
person_skill_level

person_ skill_ PERSON_

index SKILL_ PK

AM : Index AM : Primary Key Constrz
person_id person_id

skill_code skill_code




HR Detailed Physical Model Overview
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There Are Correct Ways To Organize Data

All involve data modeling

Optimization can be done for:

We Met Today
Piano Sampler Il
- FIeX|b|I|ty My Mother's Voice 2:56
Piano Sampler I .
— Adaptability Fortune Smiles §id6
Piano Sampler I '
- Retrlevablllty Thousand Pieces of Gold 413
Piano Sampler Il .
— Risk reduction Theough the Wind 200
Piano Sampler Il *
- For the Asking 3:52

Piano Sampler Il

Techniques include:
— Data integrity
— Smart codes bad/dumb codes good

— Architecture (table joins)

10



Keep Focused on the Data Model's Purpose

@~Q:@

The reason we are locked in this Soda
room is to: . 1
given to selects and pays for
— Mission: Understand formal relationship v
between soda and customer Customer

+ Outcome: Walk out the door with an as is physical
and logical data model this relationship Bed
Entity:
— Mission: Understand the characteristics ~ Purpose:
that differ between our hospital beds
Attributes:
» Outcome: We will walk out the door when we
identify the top three characteristics that represent
the brand with a logical data model

BED
This is a substructure within the room
substructure of the facility location. It

contains information about beds within rooms.
Bed.Description
Bed.Status
Bed.Sex.To.Be.Assigned
Bed.Reserve.Reason

How does our
perspective change:

Associations: >0-+ Room th . f

L. Status: Validated e pr/mary meaps 0

— Mission: Could our systems handle the tracking a patient
following business rule tomorrow?
has exactly 1
— "Is job-sharing permitted?" /\
» Outcomes: Confirm that it is possible to staff a HH

position with multiple employees effective Emp on ee POS’tlon

tomorrow - need conceptual model for board V\/

presentation

can be filled by zero or 1 or many

m

Inspired by: Karen Lopez http://www.informatior 1t.com/r

Data Modeling for Business Value

@~Q:@

Goal must be shared IT/business understanding

— No disagreements/refinements means insufficient communication

Data sharing/exchange is automated and
dependent on successful engineering/architecture

— Requires a sound foundation of data modeling basics
(the essence) on which to build technologies

Incorporate motivation (purpose statements) in all modeling
— Modeling is a problem defining as well as a problem solving activity

Modeling characteristics evolve during the analysis
— Different modeling challenges for different problems

— Use of modeling is more important than use of a specific method This can only he

— Models must be maintained as living documents
— Models need to be available in an easily searchable manner
Utility is paramount

— Adding color and diagramming objects customizes models
and allows for a more engaging and enjoyable interaction

Value is derived from
— Improving organizational data
— Improving the way people use data

terprise_architecture_data_model_ERP_BI-10020246-1.html|?pg=2

accomplished
incrementally using an
iterative, approach
focusing on one aspect at
atime and applying
formal transformation
methods

— Improving peoples use of data to support strategy TIERATIVE

DESIGN

PROCESS

12



To Learn More

Analysis
Database
Design
Implementation
Additional data
development

Delivery

DATA DW Archite!

INTELLIGENCE ; Big Data
MANAGEMENT

MASTER

External Codes
Internal Codes
Customer Data
Product Data
Dimension
Management,

Data Management
Body of Knowledge (DM BoK V2

2ND EDITION

> Value Chain Analys

> Related Data
Specification Architecture
Analysis > Lifecycle
Measurement Management
Improvement DATA

Ent ise,
DATA QUALITY ARCHITECTURE Cr:)sg:r;:;a’ .
MANAGEMENT Logical Data
modelling
Analysis
Database Design

META DATA Implementation
MANAGEMENT

Acquisition

DATA STORAGE > Recovery

WAREHOUSE > Implementation i ' , | 2 OPERATIONs °’ TUning
& BUSINESS S MANAGEMENT

> Monitoring & Tunl

Retention
Purging

DATA SECURITY

REFERENCE & 7 \. MANAGEMENT

DATA

MANAGEMENT, 7 s Standauds

> Classifications
> Administration

DOCUMENT & DATA > Authentication
CONTENT INTEGRATION & Audiling

MANAGEMENT | INTEROPERABILITY.

Acquisition & Storage .
Backup & Recovery Integration Patter

Content Management Applicability 1 1
Retrieval Data in motion

Retention Challenges Practice
Areas

from The DAMA Guide to the Data Management Body of Knowledge 2E © 2024 by DAMA International o 14
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Research Efforts

Professor Bernhard Thalheim
and associated research efforts
have contributed much to these
topics including:

Conceptual modelling

- https:/lwww.youtube.com/watch?v=Y9_7KSsSUpg
—  https://lwww.youtube.com/watch?v=mKcwbR6uJwU

Claim: logical models also conceptual models
- https:/lwww.youtube.com/watch?v=L8yGjEbwTsQ

- https://link.springer.com/article/10.1007/s10270-020-00836-z
- https://dl.acm.org/doi/10.1007/s10270-020-00836-z
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Https://Www.Youtube.Com/Watch?V=9qWijpVtr Hg&T=2s

Advanced Data Modeling class 2016

GETITLE

Conceptual
vs. Logical
vs. Physical

Stages of Data
Modeling

©°Gordon C. Everest
Professor Emeritus of MIS and Database
Carlson School of Management
University of Minnesota
geverest@umn.edu http://geverest.umn.edu
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Data Modeling: Theory and Practice

BYAN AN

MODELING

THEORY AND PRACTICE

THE ROSIE
PROJECT

Event ity [ THE
e LITERACY

on

SN BYTES | == | jouRNEY

ETHICAL DATA MONETIZATION

PETER AIKEN | TODD HARBOUR PETER AIKER [ T0D0 HARBDUR

25% off directly from the publisher on some titles
My 'Book Store' @

https://anythingawesome.com/books

Enter the code k TP25 Apply coupon
“TP25" at the Technics bookstore ,
checkout where it says to "Apply Coupon”

The Case for the
Chief Data Officer

Recasting the C-Suite to Leverage
Your Most Valuable Asset

Corporate Portals
5 with XMI.

SR

Peter Aiken an&ﬂ.

A Peter 1. Aiken
Michael Gorman
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Data Strategy ond the
Enterprise Data Executive

Ensuzing that Business and IT aze
in Synch in the PMC—IS{A] Data €0 ~g

MONETIZING

DATA MANAGEMENT

XML IN DATA MANAGEMENT




. 19:00 UTC [(2:00 PM NYC) | Peter Aiken, PhD
Upcoming Events

Data Stewards: Conquering Data

Debt in the Age of Al
14 April 2026

The Importance of Ethics in Al/Data

Governance
12 May 2026

Data Integration Demystified:

Enabling Al-Driven Interoperability
9 June 2026

Brought to you by:

P
@@ Note: In this .pdf, clicking any webinar title opens the registration link -;l. DATAVERSITY
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Peter.Aiken@AnythingAwesome.com
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Use your data more atrategically? Tool/automation evaluation?



