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In past roles, she has served in key brand
strategy and product management roles at CA
Technologies and Embarcadero Technologies
for several of the leading data management
products in the market.

As an active contributor to the data

Donna is a recognised industry expertin data  management community, she is a long time
management with over 25 years of DAMA International member, contributor to
experience in data strategy, data governance, the DMBOK 2.0, Past President and Advisor to
data modeling, metadata management, and the DAMA Rocky Mountain chapter, and was
enterprise architecture. Her background is awarded the Excellence in Data Management
multi-faceted across consulting, product Award from DAMA International.
development, product management, brand
strategy, marketing, and business leadership.

She has worked with dozens of Fortune 500
companies worldwide in the Americas,

She is currently the Managing Director at Europe, Asia, and Africa and speaks regularly
Global Data Strategy, Ltd., an international at industry conferences. She has co-authored
data management consulting company that several books and is a regular contributor to
specializes in the alignment of business industry publications. She can be reached at
drivers with data-centric technology. donna.burbank@globaldatastrategy.com

Donna is based in Boulder, Colorado, US.
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This Year’s Lineup

* January Emerging Trends in Data Architecture — What’s the Next Big Thing?

* February Building a Data Strategy - Practical Steps for Aligning with Business Goals '

* March Data Mesh or Data Mess? Separating the Reality from the Hype %
e April Master Data Management - Aligning Data, Process, and Governance

* May How do Data Governance & Data Architecture Support Each Other?

* June Why You Need Data Management — Getting Executive Buy-In

* July Artificial Intelligence and Machine Learning — Building the Right Architectural Foundation

* August Data Quality Best Practices (with Nigel Turner)

e September Best Practices in Metadata Management

e October Designing Data for Business Intelligence & Analytics — Where the Star Schema Fits in a

Modern Data Architecture

* December Enterprise Architecture vs. Data Architecture
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What We’ll Cover Today

* Artificial intelligence (Al) and machine learning (ML)
are increasing in popularity as more organizations are
looking to become more data-driven.

* To support strong Al/ML models and algorithms,
accurate and timely data is needed, supported by a
strong Data Architecture.

* This webinar discussed how to create a robust Data
Architecture for Al and ML that takes both business
and technology needs into consideration.
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Al — Risk to Humanity?

Che New Jork Eimes

A.L Poses ‘Risk of Extinction,’ Industry
Leaders Warn

\f’ CENTRE FOR THE STUDY OF

Ti'iﬁf EXISTENTIAL RISK

-

Risks from Artificial Intelligence

San Francisco Chronicle

Yes, Al poses an extinction risk to humanity. And not
just for the obvious reasons

/) Global Data Strategy, Ltd. 2023
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-
I'm sorry, Dave. =
I'm afraid | can't do that.

- From 2001: A Space Odyssey (1968)



. | batA
Al: Boon for Humanity? ARCHITECTURE
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The,.
Guardian Forbes
Five ways Al could improve the world: Artificial Intelli gence For
‘We can cure all diseases, stabilise our Good: H AT Is Helpi
climate, halt poverty’ 00d. How S Aeiping

Humanity

FORTUNE

3 reasons why VC billionaire Marc Andreessen
thinks ‘A.lL is quite possibly the most important—and
best—thing our civilization has ever created’

andreessen.
ehorownz

by Marc Andreessen
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“Any sufficiently advanced technology is

indistinguishable from magic”.
- Arthur C. Clarke, 1962
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Let’s Start with Some Definitions

Artificial intelligence (Al) applies advanced analysis and logic-based
techniques, including machine learning, to interpret events, support and automate
decisions, and take actions.

Advanced Machine Learning algorithms are composed of many technologies
(such as deep learning, neural networks and natural language processing), used in
unsupervised and supervised learning, that operate guided by lessons from existing
information.

Deep learning is a variant of machine learning algorithms. It uses multiple layers
to solve problems by extracting knowledge from raw data, and transforming it at
every level. These layers incrementally obtain higher-level features from the raw
data, allowing the solution of more complex problems with higher accuracy and less
manual tuning.

Generative Al refers to Al techniques that learn a representation of artifacts from
data, and use it to generate brand-new, unique artifacts that resemble but don’t
repeat the original data. These artifacts can serve benign or nefarious purposes.
Generative Al can produce totally novel content (including text, images, video,
audio, structures), computer code, synthetic data, workflows and models of physical
objects. Generative Al also can be used in art, drug discovery or material design.

- Gartner IT Glossary

/) Global Data Strategy, Ltd. 2023

Artificial Intelligence (Al)

Machine Learning

Generative Al
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Logic-based
automation

Training models
based on defined data

Iterative training with
less manual tuning

Creating new
artifacts based on
existing
representations



Al = Why Now? ALCH%E%TURE
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Artificial Intelligence & Machine Learning are not new
* Al and ML concepts have arguably been around since the 1950s.
* Many of us learned these concepts in the “old days” at university

Which of the Following Data Sources or Platforms are you planning on using in the next 1-2 years?
(Select all that apply)

Improvements in computing power and processing
have allowed us to harness the power of Al

Relational cloud-based database
Cloud object storage (including cloud data lakes)

Relational on-premises database

* Scale & Volume of Data Storage

Packaged applications (e.g. ERP, CRM, etc.) ° computing Power & Processing Speed

Don't know

* CPUs driving Machine Learning

Spreadsheets

* GPUs driving Generative Al:

Non-relational cloud-based database (document, key/value...

A GPU/Graphics processing unit, a specialized processor
originally designed to accelerate graphics rendering.
GPUs can process many pieces of data simultaneously

Real-time/streaming database

JSON

Graph database

o
g

% 10.00% 2000% 30.00% 40.00% 50.00% 60.00%

From Trends in Data Management, 2022, DATAVERSITY, by Donna Burbank and Keith Foote
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Al / Machine Learning Basics
Some common basic steps for Al/machine learning

Gather the Data

What factors do |
want to focus on?

Where will | source
the data to train
my model?

What is the volume
of the data set?

Etc.

Prepare the Data

Analyze/Visualize .
the data to

understand

patterns,

relationships, etc.

Is it a realistic mix
of factors?

Randomize the
order.

Etc.

Choose the Model

What model is the
best fit for the
scenario at hand?,

e.g.
* Linear Regression
* Logistic Regression
* Naive Bayes

* Random Forest

* Etc.

)
Repeat}

’
o

Train the Model

Initialize parameter
values & run the
model with those
values.

Compare model’s
predictions with
expected output

Adjust the values
to have more
correct results.

Quality Data is the Foundation for Al
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Evaluate & Tune

Run the model
against data it has
never seen.

Compare to
desired result and
tune parameters as
needed.
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Data Quality & Al Myths — Heard in the Real World oA

“Data Quality isn’t important for
Machine Learning & Data Science
— We'll make up for lack of quality

with higher volumes of data.”

“We don’t need to worry about
governance and security at this
point —it’s just sandbox data.”

Myths

Quality Data is the Foundation for Al

Truth

Data Scientists typically spend 80% of their

time cleaning data.

Source: Forbes
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Provide an Integrated Data Architecture Ecosystem

* A modern data architecture provides zones for exploration & discovery
e ...combined with trusted, vetted data sets
... with a layer of governance and security underpinning each.

Reporting & Analytics
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Customer

Advanced . Standard BI
Analytics Self-Service B Reports
D = i
1 @ = Data Governance & Collaboration
x s . . .
%;J $ = @og Data Analysis & Discovery — Data Lake Enterprise Systems of Record
@
E pop .&i@ & =
F S HexTs o gop Lightly Modeled
D = l__;‘_:]Q - = = ot Sandbox Data Master & Data Warehouse
Pl 22 Pt - — X Reference Data
T)Ct_] z - (e}
i;@ (43(-‘7' - B Data
e B R Exploration Operational Data Data Marts
P &H -
Lt N @ gaa
“big data” Security & Privacy
Lightly governed > Highly governed
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Implement “Just Enough” Data Governance
- Allow for Iteration & Discovery

* Know what to manage closely and what to leave alone

| DATA
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 The more the data is shared across & beyond the organization, the more formal governance needs to be

Master & Reference Data Examples

* Common data elements used by multiple stakeholders
across functional areas, applications, etc.

* Highly governed Promote
* Highly published & shared

Reference & Publish

e ' Master Data N

Core Enterprise Data Examples
*  Common data elements used by multiple

. Reference Data: Department Codes, Country Codes, etc.
. Master Data: Customer, Product, Student, Supplier, etc.

¢ Common Financial Metrics: for Financial & Regulatory Reporting

stakeholders, departments, etc. (e.g. DW) Core Enterprise « Common Attributes: Core attributes reused across multiple areas

* Highly governed Data (e.g. Customer name, Address, etc.)
* Highly published & shared

Functional & Operational Data Examples
* Lightly modeled & prepared data for * Operational Reporting
limited sharing & reuse
* Collaboration-based governance Data * Ad hoc reporting & discovery
* May be future candidates for core data

Functional & Operational

Exploratory Data Examples

* Raw or lightly prepped data for
exploratory analysis

* Mainly ad hoc, one-off analysis

* Light touch governance

A
Derived variables of Exploratory analysis™

Core Enterprise, or when applicable
even Master Data.

/) Global Data Strategy, Ltd. 2023

* Non-productionized analytical model data

* Raw data sets for exploratory analytics
value can be fed into Exploratory Data N Bxternal& Open data sources



Different Data Modeling & Storage Patterns Exist for Al/ML AncDATA
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Third Normal Form is the only I

way to go!! _. | store everything in ;9
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Organizing/Storing Data for Machine Learning eTRATEGIES
Storing Data for Operations or Reporting How Algorithms Work with Data
. R'elatior?al * Arrays
* Dimensional e Stacks
e Key-Value * Queues
* JSON, ML * Trees
* Document Store * Graphs
* Property Graph Data Prep * Flattened Tables
* Spreadsheet (!) * Etc.

* Etc.
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Provide an Integrated Data Architecture Ecosystem

* A modern data architecture provides zones for exploration & discovery
e ...combined with trusted, vetted data sets
... with a layer of governance and security underpinning each.

Reporting & Analytics
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Customer

Advanced . Standard BI
Analytics Self-Service B Reports
D = i
1 @ = Data Governance & Collaboration
x s . . .
%;J $ = @og Data Analysis & Discovery — Data Lake Enterprise Systems of Record
@
E pop .&i@ & =
F S HexTs o gop Lightly Modeled
D = l__;‘_:]Q - = = ot Sandbox Data Master & Data Warehouse
Pl 22 Pt - — X Reference Data
T)Ct_] z - (e}
i;@ (43(-‘7' - B Data
e B R Exploration Operational Data Data Marts
P &H -
Lt N @ gaa
“big data” Security & Privacy
Lightly governed > Highly governed
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Applications & Use Cases for Al/ML
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In many ways, computers learn the same way we do
This is a DOG, Johnny!
Look at the DOG!

 Computer algorithms can “learn” just like humans do.
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| DATA
Use Case: Machine Learning & Metadata Discovery oA

ROBBIE, STOP MISBEHAVING

< * Machine Learning offers ways to automate
OR | WILL SEND YOU BACK

tedious tasks that may have been done

TO DATA CLEANING! mAcH INE manually before:
LEAK”M/& e e.g. Data Mapping
* SSN > Field1 SSN
* SSN > Soc_Num
* Etc.

* Machine Learning Pattern Matching

* NNN-NN-NNNN -> Field_X follows this
pattern, it must be a SSN

* There is a place for both methods:

* Sometimes you want to define specific mapping rules

* Sometimes you want a pattern-matching, discovery-
style approach.

Source kdnuggets.com

/) Global Data Strategy, Ltd. 2023 20
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917-98-2765 This is a SSN, Johnny!
Look at the SSN!
043-27-1975 —
013-11-1238
978-65-1239
097-27-9875
585-58-2945 111-11-1111

) Global Data Strategy’ Ltd. 2023 Note: All SSNs are fictitious and do not represent a known individual. 21
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Machines Learn Like Humans Do oA

In many ways, computers learn the same way we do

* In many ways, we “learn” conditions responses to typical questions or situations.

What do you
say, Marco?

You say
THANK YOU!

You say
THANK YOU,
Marco!

Marco! Say
THANK YOU!

22
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Machines Learn Like Humans Do oA

In many ways, computers learn the same way we do

* Most of us generally improve over time...

Ovg " .
e SICK Tired . How are you?
Dread Health 5 o 1\ I’'m fine, and
- gills payments ou?
N StreS—Sl Stres; !
° Sgere Debt
~ Fear" & Work-
Worry .« o0
Anxiety ‘ g o M
Sa\glpgs Anxiety
Oyerdue Expoctations
\nsurd!
Fea

ale
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Automating common questions

* Chat bots are a common way to provide automated
answers to common questions.

Chat with AT&T

ATE&T: Hi, I'm AT&T's automated virtual
assistant. How can | help you today?

* Hello, let's talk.
* I'm working too hard

» Did you come to me because you are working too
hard?

* ¥es, it makes me fes=l =ad.

Are you sure?

Mo

You are being a bit negative.

what's the best artificial intelligence
slgorithm in open source

* What doss that suggest to you?

Me: I'm looking to upgrade my phone

AT&T: Upgrades are exciting! Our Upgrade
Your Device page will show you the upgrade
options for every line on your account!

L

Me: What's your opinicn on metadata
management and its value to the
organization?

AT&T: Hmmm. Could you rephrase your
question? Virtual Assistants understand
simple questions best.

Eliza is still learning! Please let me know your experience with the
computer therapist, and anything you might want to see improved.

https://www.cyberpsych.org/eliza/

24
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Chat Bot Basics ISTRATEGIES|
Some common basic steps for building Chat bots

)
Repeat}
'l
Gather the Data Prepare the Data Choose the Model Train the Model Evaluate & Tune
* Logs from Support * Ensure that the * e.g. For Natural e Train against * Run the model
calls can be used. responses fit the language conversations. against data it has
.. realistic use cases. rocessing, never seen.
° Tra|n|ng data sets P . g . i |V|Ode|S can |eam
: Multinomial Naive )
can be used. * Randomize the : over time from real * Compare to
Bayes is often used. ) .
order. customer input desired result and

tune parameters as
needed.

Etc.

Quality Data is the Foundation for Chat Bots

Sample Training set Input sentence classification:
class: greeting input: “How are you” ’ .
“How are you” term: “how” (class: greeting) I'm flne, and
“good morning” Term: “are” (class: greeting) y ou?
“hi there” term: “you” (class: greeting)
\ classification: greeting (score=3) /
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Image Recognition oA
Identifying patterns

* By now, most of us have seen the Muffin or Chihuahua graphic

/) Global Data Strategy, Ltd. 2023 26
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* Labelled data sets can help with training algorithms.

IMAGENET I s o o

Download

Chihuahua 1750  68.81%
An oM bread of tny sherl-haked dog with protruding eyes Fom Meidco held 10 srtadate Aztec cvlizaton pctes . Posuadly Wosnet
Fucwrile 1w
On Treemop Yisualizathon npes OF U Synses Downtoads

b drayelel 2011 Fal Relesze (32326)
- plant, fiora plart Ife (44206)
1= gaoiogical fomation, formeten (175}

e PERSON
- natural obgect (1112) 9 Vs 3
sper athistica {176) b | y ) B — ? 9980 _

- uitiect, arlwioct {10504) o : ' "
gz (08) : & ‘ OUTDOORS
- parssn, individusl, someone, scemebiody, o, soul (5370) 4 \ { e % ; 83.1%

anmal animate beng, beast, beune, ooakre, fauna {2998)

- Imvamaheats (765) \"a\
: hoemeodens, homoolhem, bomuiherm (U} . \
i wees anmal (4 2 h
.t darter (0) g o 5 X d - p . R
eunaver 100 T . : \
| surover ) _ % S Aame MOUNTAIN BIKE
b ranga anmal () q N
' : o \99.1%
creepy-cranty () ' ‘. . e . )

T domastic anmal comashizated arimal (743}

|- dorestc Cul, bouse cul. Fers dumesicus, Fels alus (18)

| % do3 comestic dog, Cantz famibanz (129)
| - £00Ch, 00DF9, 005y, barkar, bow-wow (D)

: : huning dog (101)

\ - damatian, cosch dog, carrags 4oy (1) .

L] o o mongrel mull 2 - ‘ Photo from aws.amazon.com/rekognition/
\ - corgl \Welsh corgl (2] v

|k Mesican haress () N

: | lapdeq (0)

| r Newfoundand. Newfoundand dog (0)

|- poode, poode dog (4)

Photo from www.image-net.org/
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Real-World Use Cases for Image Recognition

Auto-Organizing your Image Library
Vacation Photos

DATA

Facial Recognition for Office Security

ARCHITECTURE
|STRATEGIES
Machine & Factory Maintenance
Part Number
PHY18374EU
|
Entrance Allowed Etc! New use cases

constantly emerging.

/) Global Data Strategy, Ltd. 2023
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Artificial Intelligence & Data Quality Ao

 Amazon.com’s Recommendation Engine uses Artificial Intelligence
* Based on analyzing data from shopping trends
 Combined with product master data

Customers Who Bought This Item Also Bought

Page 1of 8
A
3
| < | / >
Tesla Women's Lightwefght Ultra Comfort KS Tech Tesla Men's Lightweight Tesla Men's Thermal Tesla Men's Cool Dry Hanes Adult Nano Full Zip Tesla Men's Cool Dry
Active Performance Full- Lightweight Hoodie for Men HyperDri Running Shorts Coldgear Compression Compression Baselayer Hood Compression Baselayer
zip Hoodie Jacket WK24 & Women -TRY RISK With Pockets MTP07 Long Sfteve T Shirts R34 Pants Legging Shorts Wiy 123 Mock Long Sleeve T Shirts
¥ v i i i 1 FREE 30 DAYS YR WYY 127 Yoy Yoy 162 Tights P16 $14.19 - $49.12 ™
$19.98 WA AR 35 $9.98 - $13.98 $9.98/- $19.98 WA AR 496 WA 195
$22.99 «Prime #1 Best Seller Q¥ #1 Best Seller qLETENE
Running Clothing Sports Compression Tops
$12.98 - $19.98 $9.98 - $14.98

Customer Purchasing Patterns

/ Product Master Data
) Global Data Strategy, Ltd. 2023 29
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Artificial Intelligence & Data Quality |STRATEGIES
Al is only as good as the underlying data

* Artificial Intelligence is based on evaluating data sets. If those data sets are faulty
or of poor quality, your Al results will be flawed.

e Especially if the data sets are small
Customers Who Bought This Item Also Bought

Disc
COFFEE FILTERS

1 X Melitta - 3.5" Disc
Coffee Filter

W Wi vle 714
$4.70 «/Prime
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Just because you “can” doesn’t mean it’s effective.

Jac Rayner @GirlFromBlupo - Apr 6 W
Dear Amazon, | bought a toilet seat because | needad one. MNecessity, not desire.

| do not collect them. | am not a toilet seat addict. No matter how temptingly
you email me, I'm not going to think, oh go on then, just one more toilet seat.
I'll treat mys=elf.

O 18k 11 73K ) a3k

Liz Rice @lizrice - Jun 1T v

Q BEoeing took a lock at my profile, thought "now there's a woman in the market for
a military sub”, and promoted me this tweet 4

Boeing Defense @ @EocingDefense

Designed for long endurance operations and multi-mission
capability, Echo Voyager adds depth to your intelligence.,
See how: bitly/2)2InLp

/) Global Data Strategy, Ltd. 2023 31
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Governance & Metadata for Machine Learning/Al A;ﬁ:ggg,;g“
THIS 1S YOUR MACHINE LEARNING SYSTETM?
YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.
WHAT IF THE ANSWERS ARE WRONG? ) » With Machine Learning (& Data Science), not only the data
JUST STIR THE PILE UNTIL needs to be governed with documented metadata, but the
THEY START LOOKING RIGHT. models and algorithms themselves must be documented as

well.
* What data are we using and why?
* What algorithms are being used and what is the logic?

Source: David Robinson, Data Scientist at Stack Overflow
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Think before you code

* Ethics are a key consideration in the usage of Artificial Intelligence, i.e.
* Just because we can, does it mean we should?

* Some considerations
* Privacy — consideration of consumers’ rights
* Errors — how do we ensure a correct result (e.g. self-driving cars, decision algorithms)

* Job Loss — will this replace human staff? Is that a concern?

e Bias —do the training sets and algorithms promote inherent bias?
* Security — can data sets or algorithms be hacked by nefarious sources?
e Control —is there a risk of losing control over the algorithm and its results?

* The “Creep Factor” — perhaps it’s not illegal or doesn’t break official privacy rules, but does it “feel
right”? Would | want to be the consumer in this scenario?

* Etc.
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Computers Can “Learn” Bias oA
Consider this fact in selecting your training data sets

Doctor Doctor

/) Global Data Strategy, Ltd. 2023 34
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Data Governance is Critical for Al

Business Data
Undarstanding Understanding
Data
Preparation

Modeling

Modeling & Analytical Layer

Modeling Techniques, Variables, Business
Understanding

Governance is important at
a number of layers in the Al Semantic Layer
ecosystem — from the data Business Glossary, Data Models,
to the algorithmes. Labels & Meta Tags

The Crisp Methodology is one methodology for
governing analytical modelling.

Data Fou nd ation Credit to Data Science Central
Quality Data Sets

/) Global Data Strategy, Ltd. 2023



Summary

« Al/ML is growing in popularity as storage &
compute capabilities increase and business
opportunities grow.

* Trusted data sets for Al/ML depend on a mix of both
traditional, governed data sets and more
exploratory, higher-volume data sets.

* Data Governance is critical for Al at all layers: from
storage, to meaning, to the analytic models
themselves.

/) Global Data Strategy, Ltd. 2023
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Join Us Next Month
* January Emerging Trends in Data Architecture — What’s the Next Big Thing?
* February Building a Data Strategy - Practical Steps for Aligning with Business Goals '
* March Data Mesh or Data Mess? Separating the Reality from the Hype %
e April Master Data Management - Aligning Data, Process, and Governance
* May How do Data Governance & Data Architecture Support Each Other?
* June Why You Need Data Management — Getting Executive Buy-In
* July Artificial Intelligence and Machine Learning — Building the Right Architectural Foundation
* August Data Quality Best Practices (with Nigel Turner)
e September Best Practices in Metadata Management
e October Designing Data for Business Intelligence & Analytics — Where the Star Schema Fits in a

Modern Data Architecture

* December Enterprise Architecture vs. Data Architecture
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/)Gmba' Who We Are: Business-Focused Data Strategy ARCHITECTURE

Data |STRATEGIES
Strategy Maximize the Organizational Value of Your Data Investment

The Business of Data

In today’s business environment, showing rapid time to value for
any technical investment is critical.

But technology and data can be complex. At Global Data Strategy,
we help demystify technical complexity to help you:

 Demonstrate the ROI and business value of data to your
management

e Build a data strategy at your pace to match your unique culture
and organizational style.

e Create an actionable roadmap for “quick wins”, which building
towards a long-term scalable architecture.

Global Data Strategy’s shares experience from some of the largest Global Data Strategy has worked with organizations globally in the
international organizations scaled to the pace of your unique team. following industries:
Finance - Retail - Social Services -+ Health Care -+ Education - Manufacturing
- Government - Public Utilities - Construction - Media & Entertainment -
Insurance .... and more

/) Global Data Strategy, Ltd. 2023 www.globaldatastrategy.com



Thoughts? Ideas?
Questions?
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