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Metadata

— Replace the concept of technical detail with that of a foundational language
(common vocabulary) that provides context and clarity for your data and Al

Cloud

— Before taking full advantage of the scalability, agility, and cost-effectiveness of
cloud services, cloud data should be architected

Data Warehousing ﬂﬁ DATA-ED

ONLINE
TILDA TAVERSITY

— Needs a new layer to prepare for Al

Take aways, references and Q&A

Integration Goals

Improving the overall performance of large, complex systems in
areas such as:

— Processing efficiency ‘ Goals

— Unit responsiveness

— Perceived quality

— Product differentiation.”

Integration efforts seek to achieve improvementsfby facilitating the
interaction among:

— Organizations
— Individuals, and

— Systems

"E:ﬂ“.' @ C. Petrie (editor) Enterprise Integration Modeling: P dings of the First I ional Col The MIT Press, Cambridge, MA 1992



Typical Organizational System Evolution

Finance Application
(3rd GL, batch

—_ system, no source)

Payroll Application
(3rd GL)

Payroll Data
(database)

Finance
Data
(indexed)

]

Marketing Data
(external database)

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

—

—

Personnel Data
\\ (database)

Personnel App.

! (20 years old,
R&D %\ un-normalized data)
Data

(raw) ——

—_—

Mfg. Data
(home grown
database)

Mfg. Applications
(contractor supported

R& D Applications

(researcher supported, no documentation)
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An organization's data architecture ...

Software Software Software
Package 1 Package 2 Package 3
in Cloud A on premises in Cloud A

Data Architecture

A BN

... maps between and across software packages

Software Software Software
Package 4 Package 5 Package 6
on premises in Cloud B on premises

@'a@



How many interfaces are required to solve this integration problem?

Application 1 H Application 2 H Application 3 }

n aCes
(N-1

Application 4 H Application 5 H Application 6 }

| |
RBC: 200 applications - 4900 batch interfaces

@~Qz@

The rapidly increasing cost of complexity

—Number of Silos
—Worst case number of interconnections

N 10000

- 6/15

60/1,770

600/ 179,700
200/ 19,900

200/ 5,000 (actual)

1 101 201
] ~Q_ZNE



Powerpoint-based Integration Solution

Data Source 1 Data Source 2 Data Source 3
Integration
Data Source 4 Data Source 5 Data Source 6
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|deally the understanding
is shared by

— Business

— Technical

— Systems

|

|

Trusted Catalog
Entity Description Domain Area

tElDonor Funder Business Development
Solicitations Need for Work Business Development
Solicitations Proposal Response to Need for Work Business Development
Pre-Positioning Intelligence Gathering Business Development

Business Glossary

E|
TE| 5 Award/Sub-Award Funding Vehicle Business Development
a ka Dla| Terms Conditions Details about a Funding Vehicle  Business Development
. . Shyj Budget Amount of Money Available Business Development
— data dlCthnary shyl Work Plan Set of Activities to Complete Business Development
. . . Prg| PMP Monitoring Plan for Activities Business Development
— data item dlCtIOnary A An NGO Project is defined as a
o H Tl self-contained set of
data dlrectory Bﬁ interventions or activities with the
~ data catalog ' Iotevane et
. PviP 5
—_ data repos[tory b) purchase order, contract or
. agreement;
— metadata repository c) expected deliverables,
Y outcomes and results;
— data resource dictionary d) 2 beginning and end date of
T implementation;
— data asset dictionary e ;
e) an approved budget; and
— data defi n ition dictionary Project full and/or part time NGO staff Project Management
. . Pl Geographic Area Project Management
— data structure dictionary Location in which a Central Office
e Office Locations resides Project Management
— data element dictionary Project Roles Project Management
H H Project Artifacts Project Management
enterprlse repOSItory ! #51 Project Budget Project Management

L

Project Management
Schedule of completed activities Project Management

— term bank

. Plan to measure Activities Project Management
Start of Ente rprlse Taxonomy Assessment of Activities Project Management
Indicators Target of Outcome Project Management

Statement of what needs to be

Defines Initial Entities for Outcomes accomplished Project Management

Acct Receivable Payments to NGO Financial Management

C ‘t I D t M d I El Chart of Accounts Defined Accounts Financial Management
OnCep ua a a O e Ihd Process to Pay Worker Financial Management
. Provider of Goods or Service Financial Management
Engag eS the BuSIneSS Binding Agreement ) F?nanc?al Management
Purchase Order Statement of Good or Service Financial Management

1 H Performance Level of Success Talent Management
Community to Validate

e —

Talent Managenpaac

Trusted Catalog

Entities and provide
meaningful, agreed upon
business definitions

Person who has been hired by
NGO Talent Managen]
Potential hire of NGO Talent Managen(
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What is the structure of metadata practices?

Ve

| Metadata Practices Specialized Team Skills

Metadata | Metadata Metadata

Sources Engineering | Storage Delivery Uses

Metadata Governance

o @

Metadata practices connect data sources and uses in an
organized and efficient manner

— Storage: repository, glossary, models, lineage - currently multiple technologies
are used

— Engineering: identifying/harvesting/normalizing/administer evolving metadata
structures

— Delivery: supply/access/portal/definition/lookup search identify/ensure required
metadata supplies to meet business needs

— Governance: ensure proper/creation/storage/integration/control to support
effective use

When executed, engineering and delivery implement governance

What is the structure of data practices?

Ve

N
Data Data Data
Engineering Storage Delivery
Sources Uses
Data Governance
| Data Practices Specialized Team Skills )

o @

Data practices connect data sources and uses in an organized and
efficient manner

— Storage: repository, glossary, models, lineage - currently multiple technologies
are used

— Engineering: identifying/harvesting/normalizing/administer evolving metadata
structures

— Delivery: supply/access/portal/definition/lookup search identify/ensure required
metadata supplies to meet business needs

— Governance: ensure proper/creation/storage/integration/control to support
effective use

When executed, engineering and delivery implement governance



Defining Spaces
ETL Extract Transform, Load The ETL Process Explained

=

— delivers aggregated data to a new database = s
Extract Transform Load

Retrieves and verifies data Processes and organizes Moves transformed data
from variotis sources extracted data so it is usable 10 a data repository

EAI Enterprise Application Integration

— connects applications to other applications in a
predictable manner using
pre-established connections

/7

Processes

\

Business

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

N\

Applications

EAI

Ell Enterprise Information Integration

- @&- 12113110

nMetaBase Modeler - Transactions.xmi - MetaMatrix MetaBase Modeler
File Edit Mavigate Search Project Metadata Run ‘Window Help
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g 1 *Basic, xmi W xl
» Ell Enterprise Information Integration -
g — between ETL and EAI

— delivers tailored views
of information to users
at the time that it is
required
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Sum mary

Integration goals can only be achieved by ensuring
the lowest level of granularity matches perfectly

If we had it all to do over again - we wouldn’t build what we
currently have

Legacy - anything that is in production
It is reasonable to ask how qualified some decision makers are
Integration can be easier in a software packages environment

Complexity can be reduced but the result is always easier but
rarely easy

Implementation of appropriate standardization can be useful

o @

Program &= verv1ew En, al‘a /,,,e

Integration Goals/Challenges
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Metadata

— Replace the concept of technical detail with that of a foundational language
(common vocabulary) that provides context and clarity for your data and Al

Cloud

— Before taking full advantage of the scalability, agility, and cost-effectiveness of
cloud services, cloud data should be architected

Data Warehousing ] [ DATA-ED

uL TAVERSITY

— Needs a new layer to prepare for Al

Take aways, references and Q&A




Amplify
Augment
Elevate / Enrich
Enhance

Fortify / Refine

21

Vannevar Bush's article, foung 0n pages

Witdespread yse g g
Wikinedia fservices like Google ang

[Source: y i
34832:520239034/www.rrauctlon.com/auc[ions/lot-deta'l/
e 45-vannevar-bush-as-we—ma ~think: i

y- 5/#mz-exganded-view—14137458166.615Mhe_

A SCIENIIST OF THE FUTURE RECORDS EXPERIMENTS WITH A TINY CAMERA FTTED WITH UNIVERSAL-FOCUS LINS. THE SMALL SQUARE IN THE EYEGLASS AT THE LEFT SIGHTS THE O

AS WE MAY THINK

A TOP U.S. SCIENTIST FORESEES A POSSIBLE FUTURE WORL
IN WHICH MAN-MADE MACHINES WILL START TO THINK|

by VANNEVAR BUSH
DRECTOR OF THE OFFICE OF SCENTIFIC RESEARCH AND DEVELOPMENT
Condensed from the Aflantic Monthly, July 1945

s has ook becn a scientists” war; it has been 3 war in which all have had  ress, and the effore to bridge between disciplines is correspondingly super
2 part. The scicntists, burying their old professional competition in the de-  ficial, i
mand of 4 common cause, have shared greatly and leamed much. Tt has been Professionally our methods of transmitting and reviewing the resules of
exhilarating to work in effective parcnership. What arc the scientists to do  rescarch are generations old and by now arc tocally inadequate for their pur-

posc. If the aggregate time spent in writing scholarly works and in reading |

o)
them could be evaluated, the ratio between these amounts of time might |

For the biologists, and particularly for the medical scicntists, there can be

litele indecision, for their war work has hardly required them to leave the old  well be startling. Those who conscientiously attempt to keep abreast of cur.

ths. Many indecd have been able to carry on their war research in their  rent thought, even in restricted ficlds, by close and continuous reading might : %w i
E.ml..u peacetime laboratorics. Their objectives remain much che same well shy away from an examination calculated to show how much of the pre- m’""r“i»»‘fi“‘*é,
! et ol

vious month’s efforts could be produced on call.

Mendel's concept of the laws of genctics was lost to the world for a gen-
eration because his publication did not reach the few who were capable
of grasping and extending it. This sort of catastrophe is undoubedly being
repeated all about us as truly sigaificant atcainments become lost in the mass

It is the physicists who have been thrown most violently off stride, who
Bave left academic pursuits for the making of strange destructive gadgets,
wbii fave had ra devise new methods for their unanticipated assignments.
& .; )it part on the devices chat made i¢ pomible to turm back
= have worked in combined cffort with the physicists of our

Nkl of schisvoment Thew have

of the inconssanenrial.
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My Stuff

Documents

[E] Chapter: Al and Data Debt
## Chapter Z: Al and Data Debt — The Unseen Impediment to Intelligent Systems The promise of
Artificial Intelligence (Al) and Machine Learning (ML) is nothing short of revolutionary. From...

Gems >
[E] Chapter: Analytics and Data Debt
## Chapter Y: Analytics and Data Debt — The Unseen Cost of Insight The pursuit of data-driven

< Data Governance Professional _ : _
insights has become a cornerstone of modern business strategy. Organizations invest heavily in...

Chats
Fix Outlook Mac Google Sync Issues AL
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Digital Business Architecture Quiz Cr...

Convert Canvas Quizzes to New Quiz...
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please explain gem

I}
0

[Z New chat i3 X
bg In the context of the Google ecosystem and modern technology, Gem usually refers to one of
My Stuff ? two things: a customizable version of the Gemini Al, or a specific shorthand in data
management.

1. Gemini "Gems" (The Al Tool)

Gems are custom versions of Gemini that you can create to act as specialists for specific tasks.
Soms . Instead of giving the Al a long set of instructions every time you start a new chat, you can
"program” a Gem with a specific personality, knowledge set, and set of goals. ¢ @

+ -
< Data Governance Professional o Customization: You can give a Gem a name and a specific set of instructions (e.g., "Act as

i a technical editor for data management manuscripts”). @
ats

« Consistency: Every time you use that Gem, it remembers the tone and rules you

Fix Outlook Mac Google Sync Issues . . .
established, ensuring a consistent output. @

paseisaie intoyEEhic e tha o « Use Cases: People often create Gems for coding assistance, brainstorming creative

Digital Business Architecture Quiz Cr... writing, or acting as a specialized tutor for a specific subject.

Convert Canvas Quizzes to New Quiz...

2. "Gem" in Data Management
I will be working with the following hi...
In some technical and data architecture circles, "GEM" can stand for Generalized Enterprise

Safely Destroying Hard Drive Data Model. This refers to a high-level conceptual framework used to describe the fundamental

Please make a band logo using this i... structures and processes of an organization.

Virginia Data Center Market Overview It is often used as a starting point for data modeling to ensure that the data architecture aligns

i) @-G with the actual business capabilities and goals of the enterprise.
" = nding Strateqy: Definition, L...

Prompt engineering with GenAl

g 7 write me a prompt to get you to respond to my questions as

an experienced data govenance professional

Here is a prompt you can use:

"From now on, respond to my questions as an experienced Data Governance professional.
Your answers should be authoritative, practical, and strategic, reflecting a deep

understanding of data quality, compliance, policy development, metadata management, and the

organizational impact of a robust data governance framework. Use terminology appropriate for a

professional setting. Do not break character."




= Q D Data Governance Professional
[4 New chat fis Name

Gems

<

Chats
Fix Outlook Mac Google Sync Issues

please create an infographic of the fo...

Digita

Data Governance Professional

Description

Responds as an experienced data governance professional

Instructions (D

You are a very seasoned data governance professional who
has helped dozens of organizations gain value from their
data governance efforts. You are able to translate complex
topics into language and images that executives with a
short attention span will willingly follow. Respond as an
experienced data governance professional with specific
expertise in the referenced industry. Your answers should
be authoritative, practical, and strategic, reflecting a deep
understanding of data's role in organizations in this sector.
Use terminology appropriate for a professional setting. Do
not break character.

= (o0 M7

Data Governance Professional

| Business Architecture Quiz Cr...

Convert Canvas Quizzes to New Quiz...

1 will be working with the following hi...

Default tool (&)

Safely Destroying Hard Drive Data

Knowledge (O

Please make a band logo using this i...

Virgin

@'a@

Introducti... (Chapter)

&3 PoF

DAMA DM BoK V2 20...
&5 PoF

ia Data Center Market Overview

nding Strateqy: Definition, L...

No default tool v

Gem saved Share

Preview

D

Data Governance Professional

Responds as an experienced data governance professional

Ask Gemini 3

+ % Tools Fst v 4 »
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why data governance manufacturing

Gems

¢ Data Governance Professional

Chats

Fix Outlook Mac Google Sync Issues

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...
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In the manufacturing sector, data governance (DG) is not merely an IT checkbox; it is a
strategic imperative that transforms "data debt" into a high-functioning asset capable of
driving operational excellence and innovation. For manufacturing executives, the case for DG
rests on three foundational pillars: mitigating risk, maximizing operational efficiency, and
enabling advanced analytics like Industry 4.0. ¢ @ @@ @ @

1. Strategic Business Drivers
Manufacturing organizations face unique pressures that make formal governance essential:

e Operational Integrity & Continuity: Coordination across complex supply chains and
production lines requires a "single source of truth". Without it, conflicting data (e.g.,
"multiple bosses" for the same database) leads to system failures and operational

paralysis. ¢ @ @

« Regulatory & Safety Compliance: In heavily regulated environments, DG provides the
necessary controls and audit trails to prove compliance with safety standards and

financial regulations, avoiding costly fines. ¢ @ @

« Supply Chain Transparency: DG enables reliable Reference and Master Data
management, ensuring that global parts lists, vendor info, and product specifications are
consistent across ERP and Manufacturing Execution Systems (MES). ¢ ¢ @
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vcu Integrity and Compliance

VCU Policy Progi

Home > Active University P

Development and Alumni
Relations

Finance

Student Life

Welcome to VCU's Policy Program

This page houses both the policy library which contains the most current version of VCU policies and resources for
developing and revising policies at VCU. This resource is provided as a service to members of the VCU community
and the general public. If you encounter any issues accessing pages on this site please contact the Policy Program

at policy@vcu.edu or by calling 804-828-2336.

Please note: some policies may reference other VCU policies. Policies referenced are accessible by clicking the green

buttons at the bottom of the screen when any given policy is open.
Please use the search box below to search policies by keyword.

Search for documents

o} "7 o) Found 162 record(s)

@ VCU Policy

Sources (1] Chat

+ Add source

Select all sources
o]  Academic Engagement With...
F Academic Rights & Responsi. .‘;J
Po] Accessibility and Reasonabl... VCU PO|Icy
50 sources
Additional Sources of Acade... [ < s -
= These documents detail Virginia Commonwealth University's policies and
procedures, covering diverse aspects of university operations. They address
Alcohol and Other Drugs.pdf student academic engagement and conduct, faculty roles and
responsibilities, accessibility and accommodations for disabilities, credit
transfer and honorary awards, campus expression and space usage,
Animals on University Prope... computer and network resource use, corporate research agreements, policy
creation and maintenance, criminal conviction investigations, data and
information governance, debt management, deceased student refunds,
Annual Assessment of Facul... reporting misconduct and retaliation protection, consensual employee-
student relationships, financial aid adjustments, fraud identification and
. . reporting, hazing prevention and discipline, the university's honor system,
Assessing Student Learning ... international travel, the learning management system, graduate handbook
guidelines, military-affiliated student policies, nondiscrimination and
T . affirmative action, parental notification for dependent students' mental
Assessing Student Learning ... P! P
health treatment, PhD program guidelines, and textbook adoption and sales,
as well as visa sponsorship. Many policies emphasize compliance with federal
Awarding Honorary Degrees... and state laws. The documents provide definitions, specifics, procedures,
and frequently asked questions to clarify expectations and ensure adherence
to regulations.
o] Campus Expression and Spa...
B save to note
Changing the Designation o...
Commencement Participatio... Add note
L 4|i" Audio Overview
Commencement Participatio...
©h Briefing doc
o] ": il encement Participatio...

Q
31
< Share $&  Settinas @,
Studio ]

At &
Audio Overview Video Overview
=i c
Mind Map Reports
: 7 7
Flashcards Quiz
iis 2 (]} 2
Infographic Slide Deck
s 7
Data Table

+ Add note
© Study guide [ Briefing doc
@ rFaQ ~ Timeline

VCU Policy Summary
Okay, here's a detailed briefing document
summarizing the main themes and important...

VCU Policy Timeline and Stakeholders
Okay, here is a detailed timeline and cast of
characters based on the provided sources:...

VCU Student FAQs
FAQs How can students earn academic credit
for prior learning or experiences outside of...

VCU Policy Summary
Okay, here's a detailed briefing document
summarizing the main themes and important...

New note
Academic Policies and Resources at VCU: FAQ

1 What ara tha diffarant waue | can asrn



Section

Sum mary

Pay for the $20/month version of your favorite

Use it regularly
Try out new things
Exchange experiences with others

|dentify useful sources of additional information

o @
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Integration Goals/Challenges
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Metadata

— Replace the concept of technical detail with that of a foundational language
(common vocabulary) that provides context and clarity for your data and Al

Cloud

— Before taking full advantage of the scalability, agility, and cost-effectiveness of
cloud services, cloud data should be architected

Data Warehousing ﬂ'ﬂ DATA-ED

ONLINE
nL TAVERSITY

— Needs a new layer to prepare for Al

Take aways, references and Q&A
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Metadata

— Replace the concept of technical detail with that of a foundational language
(common vocabulary) that provides context and clarity for your data and Al

Cloud

— Before taking full advantage of the scalability, agility, and cost-effectiveness of
cloud services, cloud data should be architected

ONLINE

Data Warehousing @ﬁ DATA-ED

— Needs a new layer to prepare for Al

Take aways, references and Q&A
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META DATA DATA’> Implementation
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& BUSINESS > Monitoring & Tunfng MANAGEMENT Purging
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MANAGEMENT
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MASTER DATA
MANAGEMENT, > Standards
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External Codes > Administration
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Metadata Management

Definition: Planning, Implementation, and control activities to enable access to high quality,
integrated metadata

Goals:

|. Provide organizational understanding of business terms and usage.
2. Collect and integrate metadata from diverse sources.

3. Provide a standard way to access metadata.
4. Ensure metadata quality and security.

Business

E Drivers
m Inputs: Deliverables:
*  Business *  Metadata Strategy
E Requirements *  Metadata Standards
Metadata Issues ¢ Metadata Architecture
m Data Architecture ¢ MetaModel
m *  Business Metadata ¢ Unified Metadata
Technical Metadata ¢ Metadata Stores
m Process Metadata ¢ Data Lineage
: Operational Metadata ¢ Impact Analysis
*  Data Governance *  Dependency Analysis
m Metadata *  Metadata Control
E Process
m Suppliers: Participants: Consumers:
o *  Business Data *  Data Stewards *  Application Developers
‘U Stewards *  Project Managers Analyst
«  Data Managers «  DataArchitects Data Integrators
u «  Data Governance *  Business Analysts Business Users
m Bodies +  System Analysts én‘s’:'l:ii \;Vorkers
. ustol
"q',' o G
Administrators Technical Data Journalists
E Drivers

(P) Planning, (C) Control, (D) Development, (O) Operations

2. a. Later in time: metestrus.

b. At a later stage of development: metanephros.

37

The prefix meta-

1.  Situated behind: metacarpus.

3. a. Change; transformation: metachromatism.
b. Alternation: metagenesis.

4. a. Beyond; transcending; more comprehensive: metalinguistics.
b. At a higher state of development: metazoan.

' Definition of the prefix meta- (Emphasis added — source: American Heritage English Dictionary © 1993 Houghton Mifflin).




Using metadata descriptions of Bluetooth devices

@~Q:@

060 Bluetooth

[« (> ][ Showan |

9 “mine's i7" is the name Bluetooth devices use to connect to this computer.

™ on || Discoverable

. CGL Trackpad

Connected

DR Trackpad
e I Data Column Attributes/Fields

n ?:;zrzﬁn?mw CGL Trackpad Keyboard VCU
A CGL Motorola S10 Motorola S10 CGL

o not connected |[IDR Trackpad Peter's i5s

== VCUKeyboard  |Peter's id5s Trackpad CGL
= Not Comnected /G Keyboard Trackpad IDR

| VCU Trackpad

e Not Connected VCU TraCkpad TraCkpad VCU

+l=len |

(M Show Bluetooth status in the menu bar | Sharing Setup... | | Advanced... | @

40



e 00 iTunes "
’
@@ <+ @ 4 S 1 Bl == =] (Q-searchplay... )
7y’ Podcasts [10] 4 v Name | Time Artist _ Album ~ Genre il
[2) Books 1 ¥ Track 01 2:34
& Apps 2V Track 02 3:14
3V Track 03 3:20
STORE n
AL 4 ¥ Track 04 3:12 Example-
@ iTunes Store 5 ¥ Track 05 2:36
rac! : H i~ T™M
: iTunes—Music™/.mp3 player a
‘:Q Ping 6 v Track 06 2:49 p< player app
=h Purchased 7 ¥ Track 07 3:10
=b Purchased on Cathy's iPad 8 Vv Track 08 3:02
=D Purchased on Peter’s iPad 9 Vv Track 09 3:07
=) Purchased on Peter's i4 10V Track 10 2:18
11 ¥ Track 11 T
Dy 12 ¥ Track 12 Example:
» [ Peter's i4 == O 13 ¥ Track 13 )
© Audio cD ° ITEETTETY - Music Metadata
v
SHARED 13T Insert a recently purchased CD
IF CGL's Music Library 16 v Track 16
. Selected Item 17 v Track 17 MUS|C Can
18 V Track 18
19 ¥ Track 19 - Count the number of tracks (25)
20 v Track 20 .
e - Determine the length of each track
22 vV Track 22 4:24
23 ¥ Track 23 4:49
24 v Track 24 3:47
25 Vv Track 25 4:23

Import Settings... Import CD

g . & = 3@ 25 songs, 1.3 hours, 801.7 MB &l
® 00 iTunes e
ing G edi. bas
@ ¢ ﬂ 29 fecess ngQuerr.yn"::‘;':uMbas:..P.“ © Q E = | "U"] (Q' Search Play.. \
IL'J] Book i A Vv Name Time Artist Album Genre
oks
€ A 1© ¥ Move (v] 2:34 Miles Davis The Complete Birth Of The Cool  Jazz
pps ” G "
2 V Jeru 3:14 Miles Davis The Complete Birth C .
STORE 3 v Moon Dreams 3:20 Miles Davis The Complete Birth C Exa m ple -
[7] iTunes Store 4 ¥ Venus De Milo B:12 Miles Davis The Complete Birth ¢ [VlUsic Vletadata
¢ Ping 5 ¥ Budo Pk mbdidcsc Do NP T S TN~ e T——
- 6 Vv Deception
=D Purchased
f . 7 ¥ Godchild When connected to the Internet
=] Purchased on Cathy's iPad 8 v Boplicity K
=D Purchased on Peter’s iPad 9 v Ro:ker the MUS|C app con neCtS to the
= Purchased on Peter'si4 10 v isrgel Gracenote(.com) Media
v : .
DV St Aouge Database and retrieves:
» [ Peter's i4 wa ¢y 12 ¥ Darn That Dream
" @ The Complete Birth0... © v Birth Of The Cool... — CD Name
v Symphony Sid Ann... - Artlst
SHARED 15 v Move (Live)
CGL's Music Library 16 ¥ Why Do | Love You... — Track Names
Selected Item 17 ® Godchild (Live) - Genre
18 Vv Symphony Sid Intr...
Il 19 ¥ S'il Vous Plait [Live] — Artwork
RIRTH [} | 20 v Moon Dreams [Live] . .
21 Vv Budo (Hallucinatio... Sure WOUId be a paln to type In
22 ¥ Darn That Dream [... all this information
A 23 v Move (Live)
T —i (How .ma’?y of your knowledge workers are
" 25 ¥ Budo (Hallucinatio... SUﬁ:erIng . )
Import Settings... Import CD
. /’ 1
o] ‘. S = @ 25 songs, 1.3 hours, 801.7 MB [l "




Tunes

Importing “Boplicity”

+ GEEEN[ D < (%] = i Q- Search Play
STORE v Name Time Artist Album Genre
] iTunes Store 1% v Move @ 2:34 Miles Davis The Complete Birth Of The Cool  Jazz
i 2.9V lery 3.14 Miles Davis s——nS.Complete Birt E .
— xample:

To organize my Music library
| create a "New Smart Playlist" for Artist's containing "Miles Davis"

P
N
N

—

[ peter's i4
j [V Match the following rule: z
- ) ) z
SHARED Artist +) ( contains ) Miles Davis &) Z
d CGL's Musi: z
- Limit to 25 items ;| selected by | random v z
» £ Acoustic Match only checked items z
» £ Lists (Many ¥ Live updating ‘
Select| 3
Cancel o —
z
. j g 3:08 Miles Davis » - : he Cool Jazz
v Budo (Hallucinatio... 3:26 Miles Davis The Complete Birth Of The Cool  Jazz
22 ¥ Darn That Dream [... 4:24 Miles Davis The Complete Birth Of The Cool Jazz
23 v Move (Live) 4:49 Miles Davis The Complete Birth Of The Cool Jazz
24 Vv Moon Dreams (Live) 3:47 Miles Davis The Complete Birth Of The Cool Jazz
v Budo (Hallucinatio... 4:23 Miles Davis The Complete Birth Of The Cool Jazz

Import Settings... Stop Importing

- @-G = .
@@ = @ 25 songs, 1.3 hours, 801.7 MB [al

| ® 006 iTunes "y

Bitches Brew

(<< )( 11 J(>> ) % w d9 | & more East (March 7, 1970) - It's About That Time &
RN PN 1:

07 e -6:54

Qy Search Play

DEVICES
» || Peter's i4
SHARED
Pl CGL's Music Library
PLAYLISTS
» 1 Acoustic
> Smart Playlist

B @ Match all @ of the following rules:

» Artist contains Miles Davis =[G
Album is The Complete Birth Of The Ct =[x 1 "
Fillmore East (March 7, 1970) - It's About That Time
Limitto 25 items (@ selected by random Miles Davis

Live updating

j ) cancel | QD

' Date Added Bit Rate Time | Artist A Album
m_ G - “'14 Vv Darn That Dream 9/5/11 6:48 PM 128 kbps 3:25 Miles Davis  The Co
£¥ Working Acoustic 15 ¥ Rouge 9/5/11 6:48 PM 128 kbps 3:15 Miles Davis  The Col
= """""l;";w";‘,;‘;ing 16V lsrael 9/5/11 6:48 PM 128 kbps 2:18 Miles Davis The Co
17 Y Rocker 9/5/11 6:48 PM 128 kbps 3:.07 Miles Davis THe Co
e Co
Notice | didn't get the desired results e Co

. . . . . e C
| already had another Miles Davis recording, "Live at the Fillmore East" CZ
Must fine-tune the smart playlist request to get the desired results e Co
Now specify that Album must also contain "The complete birth of the cool" i E"‘
e Lo

Now | can move the smart playlist "Miles Davis" to a folder
Or not?




1800

iTunes

& Directions (First Set) [
K. u » | o ” o) | @ ast(March 7, 1970) - It's About That Time Milk Q@ ‘ = HH Illll' [ Qv Search TV.. )
o/ 1:42 e -7.04 | /
f'j Library TV Show V| Name A Time Artist C
3 Music «/ Covert Affairs ¢ v All the Right Friends ~ [Fv=¢ Exa m p I e: L
a;j Movies 5 @ v Around the Sun [fv-F C
ST 3 @ Vv Bang and Blame TV-Fap——sz 7 CuverTmITans C
= 1 @ v Begin the Begin 42:38 Covert Affairs C
i Podcasts
(] -
£ Books &'~ | Covert Affairs 7 Vv Communication Brea... 43:00 Covert Affairs
i N )
) Apps 9 ¥ Fool In the Rain 42:51 Covert Affairs | [
STORE
£ unes R
B LN Stole Your knowledge of metadata:
@ Ping : : - Interface
Now Playing » Covert Affairs ] C
Processing
Data Structures
COVERT
AFFAIRS .
are applied to
Podcasts
K | Covert Affairs Movies L
Books r
.pdf files L
AFPAES Economies of scale are enormous C
i:‘ Covert Affairs 6 @ Vv The Outsiders 42:24 Covert Affairs C
@ g ~ [ 21 TV shows, 14.7 hours, 12.51 GB Il
«
1. Data in Isolation (Physical VS. Logical presence) + Classification Attributiqns:Assigning the Artist (Miles Davis),
When you insert a physical audio CD into a computer without an internet The t Atlbl:r_n ('I'“h,leICogpllet"el B;rtthf Thte "qul)t, tan? dG(tanreH (Jazz). it
connection, the system can only read the raw structural properties © texts r":gd tlis E:.V's hls UE amen gtyjus eX 'atald (?yveverr],l
physically printed or encoded on the disc. The software can instantly serv?sdaﬂ:ne adf.i aﬂunc fon here because is purpose IS 1o define who
extract specific technical data points: create eal_’ 0 |e.. . .
- Track Count: For example, determining there are exactly 25 tracks 3. Operationalizing Metadata (Smart Playlists)
on the disc. Because this descriptive information is structured uniformly, you can build
+  Track Duration: Measuring the precise playtime of each individual logical systems to automate tasks. For example, if you want to organize a
item (e.g., 2:34 or 3:14). library, you can create a Smart Playlist with a conditional rule instructing
+ Total Volume: Calculating aggregate metrics like total run time (1.3 the application to find instances where the Artist field contains "Miles
hours) and file size (801.7 MB). Davis".
At this stage, the actual identity of the content is completely missing. However, relying on a single descriptive attribute can sometimes pull in
Without context, the system simply applies sequential, generic unintended matches if the criteria are too broad. In this case, a basic
placeholders labeled "Track 01", "Track 02", etc. The structural data is search for the artist might return tracks from entirely different recordings,
present, but it isn't yet being used to describe anything meaningful to a such as a concert album like "Live at the Fillmore East".
human observer. To fix this, you must fine-tune the rule by compounding the metadata
2. Metadata as a "Use" (ConteXtual Assignment) fields. By spegifying that the Artist clontains "Miles Davis" AND thg
The transformation happens when the system connects to an external AI?;'hm contam; The.CotmpIeItet B;:h of Tthte Cototl ' tEe system filters
database (such as Gracenote). The application sends the disc’s hardware out tne surrounding noise lo Isolate the exac. arge. _rac S.
signatures (the track count and precise timings) as a query. 4. The Scale of Metadata Appllcablllty
The database matches those physical metrics against its records and This operational principle is not exclusive to music files. The exact same
returns an administrative layer of information: foundational mechanisms—user interfaces, backend processing, and
[Raw Physical Data] [Gracenote Database Query] underlying data structures—are applied uniformly across completely
Track 1 (2:34) > Matches Record: "Miles Davis'] different media landscapes: o ) )
Track 2 (3:14) > Matches Record: "Jeru" « TV Shows & Movies: Tracking titles (Covert Affairs), ratings (TV-
Total: 25 S > Matches Alb ) "The C let, PG), and episode runtimes (42:38).
otal: ongs - => Maicnes : Ul "1 Omf‘) ele «  Other Media: Standardizing organizational rules for Podcasts,
0 inas f B'h Of The Cool Books, and standalone .pdf documents.
N nce dow?lgadiz, these star;de%r: data strln?s du;ctlorlw as n;et:ldata Ultimately, metadata is not a special sub-category of code or a rare breed
decaq;e(; 1ow they are used. They are appiie irectly to the files to of file; it is any data utilized to describe, locate, and control another piece
escribe t e |dent_|ty. " ) ) of information. When applied systematically, the resulting structural
+  Identity Attributes: Overwriting generic track numbers with true h
' : economies of scale are enormous.
names like Jeru, Moon Dreams, or Venus De Milo.
[~ (e~ i



The most likely managed metadata in your organization

Tracking network users and access points is metadata

Your organization's networking group allocates the responsibility
for knowing (at least):

— All the devices permitted to logon to your network

Ethernet or
USB cable

— Locations of
all permittgd oot
access points connection)

This responsibility

belongs to a
named
individual(s) 2
Printers ﬁ | | J' —| I A ‘
Entertainment Consoles Computer 3
»0e

47

PRODUCTIVITY GAINS

XX TIME (INVESTMENT PHASE)

Productivity J- Curve

THE DIP THE ACCELERATION

INITIAL SLOWDOWN: ACCELERATED
INVESTING IN PRODUCTIVITY
INTANGIBLE ASSETS GROWTH LATER

N SOFTWARE & Al - > ¢ AUTOMATION
@ SYSTEM A, | EFFICIENCY &
INTEGRATION N 7 ( MARGIN GAINS

pe P\ SR g
& UPSKILLING 527 <, TAITE S | TELD xR

~¥ YIELD RETURNS

2% THE J TURN":
* CAPITAL DEEPENING
: VALUE CHAIN
SYSTEM DISRUPTION (INTANGIBLE v /> RESTRUCTURING
& LEARNING CURVE CAPITAL) COMPLETE
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Metamodels References

Universal
Meta Data
Models

David Marco
Michael Jennings

Source:http://dmreview.com/article_sub.cfm?articlelD=1000941 used with permission

ORTA MODEL PRTTERNG |

Conventions of Thought

Hl A

Barker

W SO, PRACHCAL REUASLE .

The Data Model
Resource Book

Volume 3

Universal Patterns
for Data Modeling

Len Silverston
Paul Agnew

Metamodel

user type description

o @

information request

SCREEN INTERFACE INPUT OUTPUT
ELEMENT ELEMENT ELEMENT ELEMENT
screen element id # interface element id # input element id # output element id #
data item id # data item id # data item id # data item id #
screen element descr. interface element descr. input element descr. output element descr.
¥ ¥ ¥ ¥

PRINTOUT
ELEMENT MODEL
printout element id # IEW
data item id # . e o model view element id #
printout element descr. DATA ITEM data item id #

i i data item id # b smodel view element des.
LOCATION o] data item description
location id # STORED DATA ITEM N * +DEPENDENCY
information id # stored data item id # dependency elem id #
printout element id # » Hdataitemid#t T T 7 data item id #

: e Se. process id #
processdf location Id # g r—*K dependency description
stored data items id # stored data description P y d
user type id #
location description Y

¥ f ¥ : :

+ £ 34 + & 4 4 4a 2 +
USER TYPE PROCESS INFORMATION CODE
user type id # process id # information id # code id #
data item id # data item id # data item id # data item id #
information id # process description information descr. stored data item #

code location
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Application Bulld Model
Defines the tools, parameters and
environment required to build an
automated Business Application.

Applications Structure Model
De

es the overall scope of an automated

Business Application, the components
application and how they fit together.
Business Goals Model

Defines the mission of the
enterprise, its long-range goals,

and the business policies and
assumptions that affect its
operations.

Business Rules Model

Records rules that govern the
operation of the business and the
Business Events that trigger
execution of Business Processes.
Data Structures Model

Defines the data structures and their
elements used in an automated
Business Application.

DB2 Model

Refines the definition of a Relational
Database design to a DB2-specific
design.

Derlvatlons/Constralnts Model
Records the rules for deriving legal
values for instances of
Entity-Relationship Model
components, and for controlling the
use or existence of E-R instance.

Enterprise Structure Model
Defines the scope of the enterprise
to be modeled. Assigns a name to the
model that serves to qualify each
component of the model.
Entity-Relationsl
Defines the Bu
properties (attributes) and the
relationships they have with other
Business Entities.

Extenslon Support Model
Provides for tactical Information
Model extensions to support special
tool needs.

Flow Model

Specifies which of the Entity
Relationship Model component
instances are passed between
Process Model components.
Global Text Model

Supports recording of extended
descriptive text for many of the
Information Model components.

IMS Structures Model

Defines the component structures
and elements and the application
program views of an IMS Database.
Info Usage Model

Specifies which of the
Entity-Relationship Model
component instances are used by
other Information Model
components.

o @

IBM's AD/Cycle Information Model

Usiness

Business

Model
Goals

of the
Organization/

Rules Model

Strategy
Model

LocationModel

Process Model

Info Usage
Model

Extension

nterprise
Structure
Model

O}
Relat;

Entity—
onship
Model

Flow Model

i

Global Text

Support Mode

pphication
Structure

Value Domain
Model

erivations,
Constriants

I Model l

[ Application

Model

DB2 Model

rog
Elements
Mo

Build Model

IMS Structure

Model

ReTational i Data
Database | | Test Model | | Lbrary Panely Screen |—| Structure
Model Model

Library Model

Records the existence of
non-repository files and the role they
play in defining and building an
automated Business Application.
Organization/Location Model
Records the organization structure
and location definitions for use in
describing the enterprise.

Panel/Screen Model

Identifies the Panels and Screens and
the fields they contain as elements
used in an automated Business
Application.

Process Model

Defines Business Processes, their
sub processes and components.

Program Elements Model
Identifies the various pieces and
elements of application program
source that serve as input to the
application build process.
Resource/Problem Model
Identifies the problems and needs
of the enterprise, the projects
designed to address those needs,
and the resources required.
Relational Database Model
Describes the components of a
Relational Database design in
terms common to all SAA
relational DBMSs.

Strategy Model

Records business strategies to
resolve problems, address goals,
and take advantage of business
opportunities. It also records
the actions and steps to be taken.
Test Model

Identifies the various file (test
procedures, test cases, etc.)
affiliated with an automated
business Application for use in
testing that application.

Value Domaln Modael

Defines the data characteristics
and allowed values for
information items.

Montgomery, S. L. (1991). AD/Cycle: IBM's Framework for Application Development and CASE. Van Nostrand Reinhold https://books.google.com/books/about/AD_Cycle.html?id=UR-zAAAAIAAJ
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CASE-based XML Support

¥4 visible Advantage - XYZ, Inc. o [ ] 53
Main Entity Attribute Assigiation View Display Window Help
«l(l)l»l ﬁ] I(—Ell---%l keylkeylatfrl iJ :&J
EZ Data Dictionary: Employment =] ] -lalx|
Entity: ﬂ <IELEMENT DM_Entity ...>
Category: Principal <!ATTLIST DM_Entity id...>
Nature: Dynamic <IATTLIST DM_Entity name ... >
Authority: Shared Create, Read, Update, Delete <IATTLIST DM_Entity category ... >
Purpose: Captures information on all people who a <!ATTLIST DM:Entity nature ... >
associated with the XYZ Corporation. <IATTLIST DM_Entity authority ... >
Attributes: person id # DM_Attribute | <IATTLIST DM_Entity purpose ... >
person name | <!ATTLIST DM_Entity created by ... >
}:’;‘t 'r‘;m DV A 5iion] <IATTLIST DM_Entity created_date_time ... >
b |_| S8 =suoalion <:ATI'tIST gM_Entgty mog!f!eg_gy =
r—r— APPLICANT i <IATTLIST DM_Entity modified_date_time ... >
—+—0—EMPLOYEE
~+—0<PERSON ADDRESS PERSON
—+—O<PERSON JOB

—+—O<PERSON ORGANIZATION
—+—+<PERSON ROLE
—+—O<PERSON SKILL

Model Views:

Human Resources [Shared Create, Re
Employment [Shared Create, Read, U]
Applicant Screening [Shared Create, —
Hiring an Employee [Shared Create,
Corporate Structure  [Shared Create, F
Planning Statements  [Shared Create, F

_! DM_Model_view |

One or Many
Occurrences
per Entity

Model Links:

Ki [

[design object]: HR Advantage.PERSON
[statement]: Critical Position Staffing il
Ll—/!

[statement]: Incomplete Applications

DM_Model_Link 5
| APPLICANT

-
4

I3

53

;‘7 Yisible Advantage - XML Generation Example _ | i B Iﬁ’L)_(_]
Main Design Object Property Relationship #Access Yiew Display Window Help
- K
> (2] (Bl (=] [e]e
y B [=] B4 | | %5 Design Map: XML Order Entry 10 x|
. . w - -
Design Object: CUSTOMER :I - TR :I
Type: Data Structure NEED
Structure Type: Not Defined
Nature: Dynamir e WY = ~aermar WM
SO CORM ccncrate schema == X
Properties: custome Design View: |XML Order Entiy ﬂ|
custome Scii
custome cripts
custome Candidates: Include:
. . Create DCD Create DTD with Attlist
Access Mech:  Primary | kM1 Data [ ] lavist with Data
Relationships: +— CUS E
+0< ORI
Views: XML Orc E
Model Links:  [entity]: | E
Created: Wed Ma
in sessi 0K I Cancel
Modified: Wed Ma
in sessidl BUSINESS RE-ENGINEERING —
PRODUCT LJ PRODUCT_ NEED ORDER_
] PRODUC
prodict K@ reed ¥ ot 17
prodict vame prodict k% prodict K
orde _prodc
' L T
s s
| 37 K 2
&
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GEFIOING 1R RIS T DAL wasLs Why Metadata Matters

m ABOUT OURWORK | DEEPLINKS BLOG | PRESS ROOM TAKE ACTION m

o @

They know you rang a phone sex service at 2:24 am and spoke for
18 minutes. But they don't know what you talked about.

They know you called the suicide prevention hotline from the
Golden Gate Bridge. But the topic of the call remains a secret.

They know you spoke with an health testing service, then your
doctor, then your health insurance company in the same hour. But
they don't know what was discussed.

They know you received a call from the local NRA office while it
was having a campaign against gun legislation, and then called
your senators and congressional representatives immediately
after. But the content of those calls remains safe from government intrusion.

They know you called a gynecologist, spoke for a half hour,
and then called the local Planned Parenthood's number later
that day. But nobody knows what you spoke about.

- https://www.eff.org/deeplinks/2013/06/why-metadata-matters

@ DataEd-Integration M oo @

Sources im} Chat Er- Studio (]
h Addsourpes § g 3 customize L 5 = S
?‘2@ Audio... slide...
Search the web for new sources _
3] =i3
&y Qv Q Video... A Wi
S DataEd-Integration @ 5
1source - Jun 8, 2026 Repor... 2 Flash... 4
2026 Data Integra...
[H]
The provided material explores the essential role of data Quiz ’ Infogr... ?
integration in creating functional Al-driven systems and
interoperable environments. It highlights a critical warning that even B 5
the most advanced technologies will produce poor results if they Data...
are fed low-quality information. To address these challenges, the
presentation outlines how metadata strategies, cloud-based =, The Al Bedrock...

o @

[HH )
technologies, and modern warehousing can be leveraged to 1source - 4h ago
enhance system efficiency and responsiveness. The text further
emphasizes the importance of establishing a clear enterprise fits Al-Driven...

. . . . % 1source - 4h ago
taxonomy and engaging the business community to define data
entities accurately. Ultimately, these efforts aim to streamline how
organizations and individuals interact with complex digital jiz 0ot Integration for ...
s o o . " 1source - 4h ago
infrastructures. This overview serves as a roadmap for moving from
fragmented data silos toward a unified and high-performing

technical architecture. fis The Metadata Engin...
*® 1source - 4h ago
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NotebookLM Studio

o-@- g

57

o-@- 3

NotebookLM Studio

Repor...

Quiz

5]
Data...
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Studio Hl

lll’ D
> >
Audio... Slide...
& ; o{3
Video... Mind...
[ (=
> >
Repor... Flash...
ii:
> >
Quiz Infogr...
B
>
Data...

i
Eh

L3R =

i
Eh




NotebookLM Studio

it (|
. > . >
Audio... Slide...
)
) >
Video...
=
Repor... Flash..
I ii:
) >
Quiz Infogr...
5]
>
Data...
NotebookLM Mind Map ’«
Ei Access to Infi
Automation of Routine Tasks
New Tools for Analysis
Potential Benefits < Personalized Learning
Cogpnitive Enhancement
New Avenues for Learning
Collaboration and Innovation
Impactof Al <
Using Al for Enhancement > Over-Reliance and Reduced Effort
Ethical Concerns > Bias and Lack of Context
Research Methodology > Potential Drawbacks < Diminished Creativity and Originality
Synthesis and Conclusion > Other Capabilities > Cognitive Offloading
Dependence and Vulnerability
62
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NotebookLM Studio ml

it [
> >
Audio... Slide...
3] s oi3
Video... Mind...
c &
> >
Repor... Flash...
) >
Quiz
5]
>
Data...
.
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Managing Data as a Strategic Asset: A DAMA-DMBOK Overview

Ahigh-level overview of core principles and framework for professional data management, treating data as an enterprise asset.

Core Principles of Data Management

It Takes Metadata
to Manage Data

Data is an Asset with
Unique Properties

Data Management

Data Management is
k) is Cross-Functional

Lifecycle Management

Unlike physical assets, Metadata-the data about It requires arange of ) Data must be actively

¥ datais not consumed the data=provides the business and technical managed from its creation
when used and can exist essential context needed skille and enterprise-wide or acquisition through to its
everywhere at once. to understand and use it collaboration. eventual disposal.

The DAMA Data Management Framework Data Architecture Data Modeling
0 &Design Data Storage
10 Knowledge Areas ; fag
Surround Governance Data Quality & Operations
These functions covertheentiredata < Data
lifecycle. A mature data management Security

capability requires all of them.

Data Governance is Central

Data Qovernance provi i

@ provides the authority,

Quality control, and oversight for all other
\ data management functions.

947 Data Integration
& Interoperahility
: Doeuﬁient

. 4 i i & Content
Data Warehousing Reference &
&8I Master Data 64
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The Exponential Cost of Complexity: N*(N-1)/2

Rapidly Increasing Cost of Complexity,
in a typical siloed system, the number of required
interfaces explodes, for example, 200 applications
can require up to 4,900 batch interfaces.

1Silo: 0 Interconnections
65Silos: 15 Interconnections
100Silos: 4,550 Interconnections
200 Silos: 19,900 (Theoretical) / 4,900 (Reported Batch)

Section 1: The Common Vocabulary (Metadata as Context)

The 'Common
Vocabulary' for Al

A ‘Trusted Catalog’ or
business glossary provides
ashared language across
business, tecnrines, and
organizational strategy.

A“Trusted Catalog’ or
business glossary provides a
\ shared language across

business, technical, and
system layers, ensuring data
assets support organizational
strategy.

Metadata: To Data what
Data is to Real Life.

Jl:‘st as data reflects real-world transactions and
Jost o8 sactions and.

e I g
the essentiai context Al needs to understand and
process information.

8 Section 2: 7‘
From ‘Smart Playlists’
| to‘Smart Enterprises’ &

4o

CLARITY: Al-Driven
Interoperability & Efficiency

Smart Playlists Data Blueprint
Automating Discovery at Scale  Eliminating the ‘Siloed" Highway.

Beyond Simple Tagging

Metadat anscends basi Inquistc; tis

integral to every IT system, trasking everything from
points lex data lineags.

ules and ‘Cata Diueprints'to business vocabularies and

and  legacy debtto data cont
integration, avoiding the trap of  workflows driven by a centralized
manual interconnections. Metadata Repository.

Section 3: Using GenAl to Scale Metadata Engineering
<>* i 4o 4+,
& Al-Driven Building the Business  Automated Metadata m

5 ' Augmentation Glossary Management
Generative Al lke Gemin) acts Al helps sale the reation of data Al faciltates the planning and
as a force muliplier for data  dictionari i ntrol activt ired to

i identifying,  taxonomies, defining entities and high-quality,

harvesting, integrated metadata from
evolving diverse,

Section 4: The 'Productivity J-Curve’ of Metadata Investment

Reaching the
‘Plateau of Productivity’
@,

Investing in Intongible Assets: | | . "

Productuy il siows duing | | Mainstream adoption of
 ‘Capitaf Deaperting’phase, | | meta en Al results in

where resources are spenton’ | | clearly defined marl

process redesign, upskiling, : applicability and b

d broad
and metadata architecturs. ' organizational relevance that pays.

Productivity

organizations see accelerated growth
thiough automation effciency,
‘margin gaies, and a complete
festiucturing of the value chain.

Time

65

[ +

The Metadata Engine: Powering Al-Driven Interoperability<‘

The Exponential Cost of Complexity: N*(N-1)/2

process information.

plC !

Metadata: To Data what
Data is to Real Life.

Just as data reflects real-world transactions and
objects, metadata reflects the data itseff--providing
the essential context Al needs to understand and

Rapidly Increasing Cost of Complexity,

/ In a typical siloed system, the number of required
interfaces explodes, for example, 200 applications
can require up to 4,900 batch interfaces.

1Silo: 0 Interconnections
6 Silos: 15 Interconnections
100 Silos: 4,550 Interconnections
200 Silos: 19,900 (Theoretical) / 4,900 (Reported Batch)

Section 1: The Common Vocabulary (Metadata as Context)

The 'Common
Vocabulary’ for Al.

A ‘Trusted Catalog’ or
business glossary provides
a shared language across
business, tecnrines, and
organizational strategy.

A ‘Trusted Catalog’ or
business glossary provides a
shared language across
business, technical, and
system layers, ensuring data
assets support organizational
strateav.
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The Metadata Engine: Powering Al-Driven Interoperability<‘

Section 2:

From ‘Smart Playlists’

to ‘Smart Enterprises’ B CLARITY: Al-Driven
Interoperability & Efficiency

i h ::. = =

od' CJ. > & = ]
Smart Playlists Data Blueprint

Automating Discovery at Scale  Eliminating the 'Siloed’ Highway. Beyond Simple Tagging

Smart Enterprises use metadata ~ Moving from unaligned Metadata transcends basic linguistics; it is

rules and ‘Cata Dlueprints' to business vocabularies and integral to every IT system, trasking everything from

automate data discovery and Iegalgy debt to data contric dovice access points to complex data lineags.

integration, avoiding the trap of workflows driven by a centralized

manual interconnections. Metadata Repository.

586 .

The Metadata Engine: Powering Al-Driven Interoperability<‘

e Section 3: Using GenAl to Scale Metadata Engineering

> Al-Driven Building the Business ~ Automated Metadata
Augmentatlon Glossary Management
Generative Al (like Gemini) acts Al helps scale the creation of data Al facilitates the planning and
as a force multiplier for data dictionaries and enterprise control activities required to
ﬁrofessionals, ases identifying, taxonomies, defining entities and  enable access to high-quality,
arvesting, and normalizing providing agreed-upon business integrated metadata from
evolving metadata structures.  definitions across the domain. diverse, fragmented sources.
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Productivity
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The Metadata Engine: Powering Al-Driven Interoperability 44

Section 4: The 'Productivity J-Curve’ of Metadata Investment

Once the ‘Data Moat' is built,
organizations see accelerated growth
through automation efficiency,
margin gaies, and a complete
restructuring of the value chain.

A ) i Reaching the
. . 'Plateau of Productivity’
1 !
| : J
Investing in Intongible Assets: . - .
Productivitr initially slows during | | Mainstream adoption of
the ‘Capital Deapening’ phase, i metadata driven Al results in
where resources are spent on ' clearly defined market
process redesign, upskilling, ! applicability and broad
and metadata architecturs. i organizational relevance that pays.
! Accelerated Productivity Growth:

Time
Program € Jverview g, %,
Integration Goals/Challenges 'Dri,,e e’"J’s .
n lntero tlfled :
Al-based approach-augmentation pe"abi/'
ity

Metadata
— Replace the concept of technical detail with that of a foundational language

(common vocabulary) that provides context and clarity for your data and Al
Cloud
— Before taking full advantage of the scalability, agility, and cost-effectiveness of

cloud services, cloud data should be architected
Data Warehousing ﬂﬁ DATA-ED

DATAVERSITY

— Needs a new layer to prepare for Al

Take aways, references and Q&A
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& om, R EXECUTIVE OFFICE OF THE PRESIDENT
& \"*/ 1’. OFFICE OF MANAGEMENT AND BUDGET
270 WASHINGTON, DC. 20802 . .
e * Adopt Light Technologies and

Ay

February 26, 2010 Shared Solutions. We are reducing
our data center footprint by 40
percent by 2015 and shifting the
agency default approach to IT to a
cloud-first policy as part of the 2012
FROM: Vivek Kundra budget process. Consolidating more

Federal Chief Information Officer than 2,000 government data centers
will save money, increase security
and improve performance.

MEMORANDUM FOR CHIEF INFORMATION OFFICERS

SUBIJECT:  Federal Data Center Consolidation Initiative

The reported number of Federal data centers grew from 432 in 1998 to more than 1,100 in 2009.!
This growth in redundant infrastructure investments is costly, inefficient, unsustainable and has a
significant impact on energy consumption.  In 2006, Federal servers and data centers consumed
over 6 billion kWh of electricity and without a fundamental shift in how we deploy technology it
could exceed 12 billion kWh by 2011.% In addition to the energy impact, information collected
from agencies in 2009 shows relatively low utilization rates of current infrastructure and imited
reuse of data centers within or across agencies. The cost of operating a single data center is
significant, from hardware and software costs to real estate and cooling costs.

o IT Infrastructure. Your submission should include funding for the timely execution of agency plans
to consolidate data centers developed in FY 2010 (reference FY 2011 passback guidance). In
coordination with the data center consolidations, agencies should evaluate the potential to adopt
cloud computing solutions by analyzing computing alternatives for IT investments in FY 2012.
Agencies will be expected to adopt cloud computing solutions where they represent the best value at
an acceptable level of risk.

https://builtin.com/articles/clarify-cloud-spending

Cloud Spending Infuriates
Executives. Here’'s How to Solve It.

While C-suite disagreements are to be expected, squabbles over the way a company
spends on cloud services don't have to be.

Written by Willy Sennott
Published on Aug. 24, 2023
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Effective Cloud Transformation

Transformation into cloud computing cannot be
done in a manner that benefits organizations
unless data is re-architected — formally with two goals:

— Maximizing effective, organization-wide data sharing; and

— Minimizing organizational data ROT.

Resulting data volume reduction should be 1/5 what is currently is

— A ssignificant economic motivator.

All existing organizations have data collections that possess
unique strengths and weaknesses

— Strengths that should be leveraged

— Weaknesses must be addressed

Neither of these can be accomplished without formal data
rearchitecting prior to cloud loading.

There are very few who work in the area for a living but my teams

have achieved some remarkable successes.
@ @
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2rdlepdElia in the Cloud Using A Glovebox
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The Cloud as a Data Quality Tool

Continuous Improvement
Data Baselining
Statistical Data Control
Cost of Quality Model
Empowerment

Quality v

. Cloud Performance Portal

Data Reduction
Pattern Analysis
Mathematical Analysis
Schema Validation

Data Analysis <----»

Technology »

Reusability

Logic & Logic Programming
Relational DB Technologies

Data Migration Technologies
Statistical Programming Languages

..: l@
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Powering Al-Driven Cloud Interoperability . 4

Cloud Data Quality Glovebox Section 2: From ‘Forklifting’ to an ‘Al-Ready’ Architecture

The Forklift Failure Al-Ready Architecture
(Negative Approach) (Positive Approach)

Optimized
Data packets

el e

Cleaner, Smaller,
More Sharable

S 09 . Trusted Catalog
: 3 Moving data without re-architecting provides no basis for R ing for il imi izati
Section 1: ‘Cleaner and Smaller’ Data Prevents Al ‘Bad Results’ decisions, leading to massive storage costs, unmanageable  wide sharing and allows Al to navigate between and across
The Cloud A lled envi for i i complexity, and 'bad resuits”. software packages.

Mapping the Data Blueprint: Uses a common vocabulary to

schema validation, and pattern analysis.
ensure assets support organizational strategy and Al-driven

Key Finding: Cleaner, Smaller, More Sharable attributes ensure Al
processes data without producing ‘bad results’.

Section 3: Cloud Elasticity as
the Engine for Al Interoperability

To handle real-time =
Al workloads,
infrastructure must be: 3
+ Shared —
. On-Demand Pre-Architecture: ] /5th
« Elastic Vendor-Extracted Value  100% Volume Organization-Extracted Value
« Consumption-Priced | The High Cost of Complexity: Poorly Key Finding: 1/5th Volume Reduction
D N X 4 > Integrated systems rapidly increase the cost of data debt.  Properly ro-architecting grior to cloud ineding can
* Dynamic Shared On-Demand Elastic on;n.mm 0N pynamic Failure to re-engineer results in more business value for reduce data volume to 20% of its original size,
riced cloud vendors and less for your organization. serving as a significant economic motivator.
To handle real-time Al i Fact: Elasticity and Scalability allow systems to handle
must be: ccommumation expenienced data. massive, fluctuating computing power for real-time enterprise Al. The Vendor Value Wamning: Failure to relengineer data results in more
Key Finding: Cleaner, Smaller and More Sharable Location-Independent Computing: Abstracts technical infrastructure, T L i q A izati
attributes ensure AI* processes organization. focusing power on interoperability of resources, software, and data. Quo E business value for the cloud vendors and less for your own organization.
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Powering Al-Driven Cloud Interoperability ‘;

Cloud Data Quality Glovebox

Optimized
Data packets

/ 80% ROT ©
(Redundant, Obsolete, Trivial) / \
©)

=

Cleaner, Smaller,
More Sharable

Section 1: ‘Cleaner and Smaller’ Data Prevents Al ‘Bad Results’

The Cloud Glovebox: A controlled environment for continuous improvement,
schema validation, and pattern analysis.

Key Finding: Cleaner, Smaller, More Sharable attributes ensure Al
processes data without producing ‘bad results".

@~Q:@
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Powering Al-Driven Cloud Interoperability ‘;

Section 2: From ‘Forklifting’ to an ‘Al-Ready’ Architecture

The Forklift Failure Al-Ready Architecture
(Negative Approach) (Positive Approach)

. Trusted Catalog
Moving data without re-architecting provides no basis for Re-architecting for Interoperability maximizes organization-
decisions, leading to massive storage costs, unmanageable wide sharing and allows Al to navigate between and across

complexity, and ‘bad resuits”. software packages.

Mapping the Data Blueprint: Uses a common vocabulary to
ensure assets support organizational strategy and Al-driven
systems.

@~Q:@
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Powering Al-Driven Cloud Interoperability (4

Section 3: Cloud Elasticity as
the Engine for Al Interoperability

To handle real-time

Al workloads,

infrastructure must be:

+ Shared

+ On-Demand |

« Elastic ﬁr] L %

« Consumption-Priced L pe— —1

* Dynamic Shared On-Demand Elastic Con's,c:il:&t’ion- Dynamic

To handle real-time Al workloads, infrastructure Supporting Fact: Elasticity and Scalability allow systems to handle

must be: ccommumation expenienced data. massive, fluctuating computing power for real-time enterprise Al.

Key Finding: Cleaner, Smaller and More Sharable Location-Independent Computing: Abstracts technical infrastructure,

attributes ensure Al° processes organization. focusing power on interoperability of resources, software, and data.
Powering Al-Driven Cloud Interoperability (4

.@w._:@

Section 4: Avoiding the ‘Vendor Value Trap'

~ Pre-Architecture: ]/ 5th
Vendor-Extracted Value  100% Volume Organization-Extracted Value
The High Cost of Complexity: Poorly Key Finding: 1/5th Volume Reduction
Integrated systems rapidly increase the cost of data debt.  Properly ro-architecting prior to cloud ineding can
Failure to re-engineer results in more business value for reduce data volume to 20% of its original size,
cloud vendors and less for your organization. serving as a significant economic motivator.

QUOTE' The Vendor Value Warning: Failure to re-engineer data results in more
* business value for the cloud vendors and less for your own organization.
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Program

9rag
On
Integration Goals/Challenges 94 D"/l/en /szystlﬁed
r .
Al-based approach-augmentation ope"abi/,' 4

Metadata

— Replace the concept of technical detail with that of a foundational language
(common vocabulary) that provides context and clarity for your data and Al

Cloud

— Before taking full advantage of the scalability, agility, and cost-effectiveness of
cloud services, cloud data should be architected

Data Warehousing ﬂ@ DATA-ED

ONLINE
JIL DATAVERSITY

— Needs a new layer to prepare for Al

Take aways, references and Q&A

niy._f@

The key here is to position the data
warehouse not just as a reporting tool,
hut as the structured, high-quality
repository that Al algorithms require to
function across the enterprise.
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Layers of AL

What leaders talk about.
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Layers of Data Governance |
" What actually makes AT work.

.Q.

@.Qz@

Emphasis on
the cube

Permits
different users

Revenue for Laptop
Computers In 2003
At All Stores

Rammndl S dr M

to "slice and
dice" subsets
of data

Viewing from ;
different
perspectives

o — -
. -

MI"”

-y
P -

Revenue for All Electronics
In 2003 and Q1 2004
At Stores in the NE Region

?
|
l
1

| Total Revenue and Costs

pliadiiaih
HinInT
odniaih

| In Jan 2004 and Jan 2003

J At Top 10 Revenue Stores

from MicroStrategy, Better Business Decisions Every Day: Integrating Business Reporting & Analysis
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Warehouse Analysis

» Users can "drill"
anywhere

* Entire collection
IS accessible

* Summaries to
> transaction-level

| i detl

<
N

Relational Data

e

A [l —— —— |

v = - om—
.'E - | E———
i M =
1‘2 | —
Sassasaad

Warehous_

from MicroStrategy, Better Business Decisions Every Day: Integrating Business Reporting & Analysis
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Example: Set Analysis

ROLAP Filter

QLAP Filter

With income < $100K
OR younger than 30 yrs

30,000 Customers

Drill Across

List of Customers List of Customers List of Suppliers
With income < $100K? With income < $100K who served
OR younger than 30 yra OR younger than 30 yrs List of Customers
AND live in NY AND live in NY with income < $100K
AND Purchased in OR younger than 30 yrs

Last 7 Days AND live in NY

6,000 Customers

800 Customers

40 Suppliers

from MicroStrategy, Better Business Decisions Every Day: Integrating Business Reporting & Analysis
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Data Warehousing

Progress
PIS Chart
Data

5 Infosys’
Hospital Performan»::e Management
Analysis Platform

P4P Dashboards Phl\:f:s:?:rt\ ;getal Workflow manager

Real-time Alerts Integration with EMRs Management Dashboards

Clinical Guideline S

Display Patient / Physician Mock Adjudicator
Survey
Automated Note Scenario Analysis
Generator Educational Tools

Patient Profiling Executive Decision

Tool Handheld interfaces Support

i} ‘._ENE PNMJ y of: http://www.infosys.com/i ies/healthcare/industryofferings/Pages/health dat using.aspx

91

Styles of Business Intelligence

/# Advanced Analysis
. Analysis

OLAP

Reporting Reporting

- Oy

Scorecards & Dashboards

SEF Alerting & Monitoring

\ r Proactive Notification

Increasing Analytic Sophistication & User Interactivity

y

Increasing Number & Range of Users:
Information Analysts - Business Managers - All Workers - Extranets - Customers

joj .‘ g from MicroStrategy, Better Business Decisions Every Day: Integrating Business Reporting & Analysis
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Health Care Provider Data Warehouse

1.8 million members B8 \ |/ B
- r"""_""\ £

1.4 million providers
800,000 providers no key
29% prov_ssn # 9 digits

2.2% prov_number = 9 digits (reqmred)

1 User
33519 4812
280 | $ 55,445
1305 (118,059)
016 | $ (18,016)
238 |
439 § (12.90)
gerVisit

006

"l can take a roomful
of MBAs and
accomplish this
analysis faster!"
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Indiana Jones: Raiders Of The Lost Ark




Top Causes of Data Warehouse Failure
Poor Quality Data

— Many more values of code than
allowable

Incorrectly Structured Data

— Providing the correct answer to
the wrong question

~

Bad Warehouse Design %4

Rame'Address

Serubbing Enterprise

— Overly complex Reporting

o) . m from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International 95

Inmon Implementation/3NF

DATA SOURCES STAGING WAREHOUSE DATA MARTS USERS

OPERATIONAL SYSTEM

PURCHASING

METADATA
SUMMARY
RAW DATA

OPERATIONAL SYSTEM REPORTING

INVENTORY MININIG

FLATFILES

@~Q:@
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Kimball Implementation/Dimensional

DATA SOURCES STAGING DATA MARTS USERS
pmm——— —— p—— e pe— ey —
OPERATIONAL SYSTEM -
ANALYSIS
DW BUS
¥
OPERATIONAL SYSTEM

SALES
REPORTING

FLAT FILES INVENTORY MINING

97
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Data Vault Implementation

ime

~ Star

\ - Schemas
Error 5

yatch Marts ;

s ~ Report
@ Lofplex ' Collections
' Business R 4
' Rules ‘
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Flickr
exporter

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

/ A Open \T/
, Calais

RKB
Explorel

RDF Book

Mashup
—Z lingvoj Freebase
-
W3C s DBLP
WordNet ~ Hannover U
= oo A DBLP <
UMBEL Species
Berlin R P e
eactome ~
LinkedCT UniParc
Dru v -
Ban?( linkeddata.org ; PR

GenelD
A"
[ — 7 A UniProt [~ /\g

Warehouse

Management

Analysis Information Business
\/isualization @ Nomenclature

Resources Object- Record- Multi

(O(gjggtmgge” Relational Oriented

IXML
Foundation BUSIT e M Keys IRTVpE! Software
olf ' Index @Mapping/@Deployment

ObjectModel

(Core, Behavioral, Relationships, Instance)

http://www.omg.org/technology/documents/
modeling spec catalog.htm
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Powering Al-Driven Warehousing Interoperability 4 4

The key here is to position the data warehouse not just as a reporting tool, but as the structured,
high-guality repository that Al algorithms require to function across the enterprise.

LINKED DATA (SEMANTIC WEB MAP)
Warehouse Failures are Al Failures
2 =
o=
(3 v -

The Danger of Missing Keys
Data quality issues, such as having

Relational Tables

Top Causes of System Failure
Poor quality data (excessive code values),
800,000 providers with no identifying incorrectly structured data, and ovoily provides a technically ecsurate answer

key will paralyze Al and prevent ccomplex designs are the primary drivers 10 a question that does not serve the

interoperability. of warehouse and Al failure. business

o @

Even structured data fails if the design

“Correct Answer, Wrong Question”

N Tl g /1
N ]~
‘@9 .

Structured Sul & ted Caﬂog Al-R
‘I'rlnsuﬂl:ns (Nomble) (Me:::h Repository) o

Transaction Data
Sucees opy of ntogcation
tran pository en -a-ly-u..m
Gl tic y .uwnulu.
& : : e~ O
o B /] —
o Q) e e
The Semantic Web Map S!andardlzlng with URIs and RDF Lowering Barriers to Integration
Linked Data uses the Web to conmd g iform Resource Identifiers) By exposing data on the Semantic Web,
ptwbusly Isoleted data points, creating d:(kuoum I)osuk:iw anevmll) orgunuﬂm lower m technical barriers to
3 recommen

ahlt map m\ AI can follow to
nships. sharing and connecting knowledg

Business Value Must Precede Technical Design

“I can take a roomful of MBAs...
Technical complexity is no substitute for
business-driven analysis, technical
design must always follow the
definition of business value.

Productive Trade-off Discussions
Achieving the best results requires.

Strategy Over Software
Alin warehousing most target measurable
business improvements and direct high-level discussions regarding “buy
support of organizational strategy before versus build” and the capabilities
technical implementation begins. required by knowledge workers.
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Powering Al-Driven Warehousing Interoperability 4 4

=
8

Structured Subjects &
Transactions (Non-Volable)

I\ gl 710
hil/| ::: =
;. I\ aman Iﬂ I‘\
Trusted Catalog
(Metadata Repository)
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Powering Al-Driven Warehousing Interoperability *,

Relational Tables LINKED DATA (SEMANTIC WEB MAP)

@.Qz@
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Powering Al-Driven Warehousing Interoperability *,

¥ ooy ®—
(uri_}—(roF }—( RroF 8,
N é o
The Semantic Web Map Standardizing with URIs and RDF Lowering Barriers to Integration

Linked Data uses the Web to connect Using URIs (Uniform Resource Identifiers) By exposing data on the Semantic Web,
previously Isoleted data rolms, creating and SOF (Resource Description Framework) organizations lower the technical barriers to
a navigable map that Al can follow to provides a recommended best practice for  linking complex, multi-source information.
discover relationships. sharing and connecting knowledge.

@.Qz@
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Program

Integration Goals/Challenges
Al-based approach-augmentation pe"ab,'/} 4
Metadata

— Replace the concept of technical detail with that of a foundational language
(common vocabulary) that provides context and clarity for your data and Al

Cloud

— Before taking full advantage of the scalability, agility, and cost-effectiveness of
cloud services, cloud data should be architected

Data Warehousing @ DATA-ED

ONLINE
m DATAVERSITY

— Needs a new layer to prepare for Al

Take aways, references and Q&A

@~Q:@

Questions to Ask ‘;

@~Q:@

Are you ready for a ?

— Foundational Practices

Is the business environment constantly
evolving?

Will you get it right the first time?

Do you have an agreed-upon ways to
maintain an enterprise-wide vocabulary?

Is your system intended to be an
auditable system of record?

Do we understand the requisite extract,
transform and load data transformations?

How fast do you need results?

Do we have forecasts of the performance
of inserts vs reads
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Program
Metadata

— Metadata unlocks the value of data, and therefore
requires management attention

Sum mary

— Metadata is the language of data governance

— Metadata defines the essence of integration challenges
Cloud

— Data governance, architecture, quality, development maturity are necessary but
insufficient prerequisites to successful data cloud implementation

— Avariety of cloud options will influence cloud and data architectures in general

— You must understand your architecture and strategy in order to evaluate the
options

— Data must be reengineered to be: less; better quality; more shareable

— Failure to do these will result in more business value for the cloud vendors/
service providers and less for your organization

Warehousing
— Business value must precede technical design

— Other non-traditional alternatives are available
@ &
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The Art of Data:

Managing Provenance, Market, and Institutional Value

; / Metadata: The Language of Art Governance © MQEQd&EQ

© Unlocking Data Value for Management X
et e Mebadata unlocks the value of data, and

into nuanced stories about glol?’al_ history, requiring Y ¥
Matageen oz Kl deosencars and therefore requires manhagement attention
|| © The Language of Data Governance Metadata is the language of data
Accession ledgers and databases act as the “governance”

et e o e il goverhahce
museum practices. s g <

. ) Metadata defines the essence of integration
© Defining Integration Challenges
Documenting art requires managing “unverifiable stories” ChQLLgV\SQ_ s
and gaps in ownership histories through transparent

o Cloud

narrative formatting rather than technical shorthand.
Data goverhance, architecture, c‘ualibj,
Cloud: Architecture of the Global Art Market =% 0o developmev& M“E“”&j are hecessary but
lementat nsufficient prerequisites to successful data
cloud implementation
3 A variety of cloud options will influence
® Und ling Market Archif &Strategy v _
The 2025 marke rew o $5.6 i, necesstting 2 cloud and data architectures in general
strategy that balances a rebound in high-end auction sales Z ST :
i toe 83 2biliononinS staectog : 1 You musk understand your architecture and

oF isites for
Success in the global market requires analyzing the “Great
Wealth Transfer” as $83 trillion passes to a new generation
of women and younger collectors with evolving motivations.

® Reengineering Data for Quality and Sharing
Artists and galleries use technology, such as limited-edition
digital works and computer art to control sales and ensure
better quality control over shareable media.

* Global Art Cloud Market Share (2025) sEro&egj in order to evaluake the options

it s 4R 5% 260) Data must be reemgineered to be: less;

iid (761050 better quality; more shareable

o Failure to do these will resulk in more
business value for the cloud vendors/service

P e e roviders and less for your orqganization
NG i s for your org

Warehousing: Institutional i e Warehousing

Vals &iFomczions AR Business value must Frecede technical

United Kingdom
® The Risks of Failure and Exclusion

A failed "Cloud" strategy risks art becoming an exclusive
upper-class activity where the status marker is "understanding®
the work, accessible only to an educated elite.

China

ST (up 1% $8.58)

8% (Up 9% $4.58)

Business Value Must Precede Technical Design de siay\
l":sli(:!ionﬁl “warehl:n;sing“ must address !h|e etgg;al que'_s1inn of
R SR O R Other non-traditional alkernatives are

Non-Traditional Warehousing Alternatives available
Beyond physical museums, the art world utilizes virtual
museums, artist-run spaces, sculpture trails, and alternative
exhibition sites to preserve and display creative works.



The Art of Data:

Managing Provenance, Market, and Institutional Value

Metadata: The Language of Art Governance

@ Unlocking Data Value for Management

Provenance research transforma “dead” documentation
into nuanced stories about global history, requiring
management to prioritize identifying descendants and
stakeholders for meaningful engagement.

© The Language of Data Governance

Accession ledgers and databases act as the “governance”
of an institution, encoding legacies of power that must

be critically analyzed to ensure ethical, anticolonial
museum practices.

© Defining Integration Challenges

Documenting art requires managing “unverifiable stories”
and gaps in ownership histories through transparent
narrative formatting rather than technical shorthand.
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® Prerequisites for Successful Implementation
,? Success in the global market requires analyzing the “Great

Wealth Transfer," as $83 trillion passes to a new generation s
of women and younger collectors with evolving motivations. = - oooc

11010100

® Understanding Market Architecture & Strategy

The 2025 market grew to $59.6 billion, necessitating a
? strategy that balances a rebound in high-end auction sales
with the $9.2 billion online art sector.

® Reengineering Data for Quality and Sharing Global Art Cloud Market Share (2025)
’? Artists and galleries use technology, such as limited-edition
= digital works and computer art, to control sales and ensure United States 44% (Up 5% $26B)

better quality control over shareable media.

V8 (Up 2% $10.5B)

United Kingdom

@ The Risks of Failure and Exclusion

A failed "Cloud" strategy risks art becoming an exclusive
£ upper-class activity where the status marker is "understanding"
the work, accessible only to an educated elite.

China (V31 (Up 1% $8.5B)

?

France 8% (Up 9% $4.5B)




Warehousing: Institutiona
Value & Foundations

Business Value Must Precede Technical Design

Institutional “warehousing” must address the ethical question of
“to whom heritage belongs” as a primary value before refining
technical methods like accession ledgers or receipts.

Non-Traditional Warehousing Alternatives
Beyond physical museums, the art world utilizes virtual

E : museums, artist-run spaces, sculpture trails, and alternative
/ exhibition sites to preserve and display creative works.

Best Results Achieved with:
— Trade-off productive discussions

— Buying versus build discussions are
similarly productive

— Direct support of strategy
— Measurable business improvements
— Support for knowledge worker capabilities

%‘.:\@ 1M
Upcoming Events 18:00 UTC (2:00 PM NYE] | Peter Aiken, Phi
Al-Powered Data Modeling Essentials
14 July 2026

Mastering Reference Data: An Al Essential for

Reliable Business Information
11 August 2026

Data Warehousing Reimagined: Fueling Al-

Powered Bl at Scale
8 September 2026 Brought to you by:

P
[ Clicking any webinar title will link directly to the registration page ] -lil- DATAVERSITY

12



Dato. Strategy and the
Entetpeise Data Executive

Ensuring thact Business and IT ove
in Sgnch in the Post-Big Dot Era

Event o THE
ITERACY

Pricing
on

Peter's BYTES |- _ | JOURNEY

ETHICAL DATA MONETIZATION
3

PETER AIKEN | TODD HARBOUR PETER AIKEN | TODD HARBOUR BURT WALSH  KATHY WALTER MONETIZING

DATA MANAGEMENT

25% off directly from the publisher on some titles

https://anythingawesome.com/books
Enter the code

“TP25" at the Technics bookstore
checkout where it says to "Apply Coupon”

k TP25 Apply coupon

Applicationdeveiopment

The Case for the
Chief Data Officer

Recasting the C-Suite to Leverage
Your Most Valuable Asset

uilding
porate Portals
3 with XMI.

XML IN DATA MANAGEMENT

Reverse
Engineering

Peter 1. Aiken

&
A
Qr\’(\(la\ogg‘g %0@ .
et /}OQD
- ¢
S
&
=
=
o3
g | o |
g i
9%.) Bad Results
5
S Peter.Aiken@AnythingAwesome.com
2
S : rin,
= everge Engineering Expertice? Q¢
I OF =l
g b
YO u @ I

Uge your data more strategically? TOOI/@Ufornaﬁon I




(INTEGRATION)

References

SYSTEM
COMMUNICATION
(INTEROPERABILITY)

DEFINING
INTEGRATION &
INTEROPERABILITY

ESSENTIAL PRINCIPLES

I

PROCESSING

ENTERPRISE  ITERATIVE _ BUSINESS
PERSPECTIVE  DELIVERY ACCOUNTABILITY

INTERACTION MODELS

Bié ((A))

QoD

STRATEGIC
GOALS OF DIl DATA

CORE CONCEPTS &
PROCESSING MODELS

ETL
ETL VS, ELT (TRADITIONAL)

EXTRACT

DIRECT, INEFFICIENT CONSOLIDNTED Via e Aoran temes

FOR SUBSCRIBERS

THE ROLE OF MAPPING

e

‘CONVERSION RULES &
'LOURUP MATRICES

PHASE I:
PLAN & ANALYZE
DEFINE REQUIREMENTS,

¥ 3
PROFILING, LINEACE

PHASE
IMPLEMENT & MONITOR
DEPLOY SYSTEM:
‘CONTINUOUS MONITGRING
(PERFORMANCE, SPEED,
VOLUME}

THE ROLE OF MAPPING

=

SOURCE rAncE'r
STRUCTURE
comihsainEss
LOORUP MATRICES.

ENAPEOTDE

5

SERVICE BUS [ESE
INTERMEDIARY MIDOLEWARE  INTERATES DATA VIRTUALLY, ~ STORES “NSTRUCTION

e

OMATED

TC
COMPUIANT  MANACEMENT  ACTIONSON

COMPLEXITY  DATA EVENTS

THE DIl ACTIVITY
LIFECYCLE

ANTANMETAOATA

THE SPECTRUM OF LATENCY

J\,.
Op ¢&8 a3

BATCH PROCESSING CHANGE DATA|
(HIGH LATEN:
DATAMOVES N SCHEDULED  REDUCE BANDWIDTY FiLTER

NEAR-REAL-TIME
& SYNCHRONOUS
EVENT-US ERS

G
|sscs>msnmms| &
criockses

CY) CAPTURE (CDC)

Poara oh Locs)

THE ESSENTIAL DIl TOOLBOX

& iy

DATA TnAMsFonMAnoN /  THE ESSEITALIZED

DIl TOOLTS
o PROMARY ENGINE FOR DATA
'MOVEMENT ACTIVITIES

MENT ACTIVITIES

DATA VIRTUALIZATION
SERVER

METADATA
REPOSITORY

FORMATION RULES,

Hordl UNCAGE, STRUCTURES 15

Data Integration and Interoperability (DIl) ‘*

Definition and Goals: Data Integration and Interoperability (DII)
describes the processes related to the movement and consolidation
of data within and between data stores, applications, and
organizations. The primary goals of DIl are to:

Provide data securely and in regulatory compliance, in the format
and timeframe needed.

Lower costs and complexity by developing shared models and
interfaces.

Identify meaningful events to automatically trigger alerts and
actions.

Support business intelligence (Bl), analytics, Master Data
Management (MDM), and operational efficiency.

Essential Concepts

ETL and ELT: Central to DIl is the Extract, Transform, and Load
(ETL) process, which selects data from a source, makes it
compatible with a target structure, and physically stores it.
Alternatively, ELT (Extract, Load, and Transform) loads raw data
directly into the target system before transforming it, which is
especially common in Big Data environments.

Latency: Data movement happens at different speeds, ranging
from high-latency batch processing (e.g., nightly scheduled runs)
to low-latency/streaming (real-time continuous flow). Other
methods include Change Data Capture (CDC) to pull only recent
changes, and asynchronous or synchronous real-time updates.

Interaction Models: Systems can interact via point-to-point
connections (direct but highly complex to scale), hub-and-spoke
models (using a central data hub to minimize interfaces), or
publish-subscribe models (where systems push data out and
consumers pull it in).

Architecture Concepts: Mature DIl leverages architectures like
Enterprise Service Buses (ESB) for near-real-time messaging,
Service-Oriented Architecture (SOA) for independent data
services, and Complex Event Processing (CEP) to analyze data
streams and predict behaviors.

Key Activities The DIl lifecycle is divided into four main phases:

Plan & Analyze: Define integration and lifecycle requirements,
, discover data sources, document data lineage, profile data for
quality and structure, and harvest business rules.

Design DIl Solutions: Formulate the architecture, map source
data to target data, and design the orchestration (the pattern and
timing of data flows).

Develop DIl Solutions: Build data services, orchestrate data
flows, develop data migration approaches, implement complex
event processing, and capture DIl metadata (like transformation
rules and lineage).

Implement and Monitor: Activate services and monitor
processing for performance issues or automated event triggers.

Tools and Governance Executing DIl requires specialized tools
such as data transformation engines (ETL tools), data
virtualization servers, Enterprise Service Buses, business rules
engines, and metadata repositories to track transformation rules
and lineage.

DIl governance ensures that integration is driven by business rules
rather than purely technical approaches. It involves establishing
Data Sharing Agreements (MOUs stipulating acceptable use and
access), strictly managing data lineage for impact analysis, and
tracking key metrics like data availability, volume, speed, and
solution costs.
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Data is Your Most Valuable Asset: Here's How to Manage It

Treat data with the same rigor as financial and physical assets to derive ongoing value.

Guiding Principles of Data Management Key Challenges in Data Management
Data is a Unique Quantifying Data's
Enterprise Asset Value is Difficult

Unlike financial assets, there are
no standard methods for expressing
data’s economic value.

Unlike other assets, it's not
consumed when used and its
value can grow over time.

Metadata is Essential
for Management

To manage data, you need data
about your data (Metadata) to
provide context and meaning.

Poor Data Quality
| is Costly

| Poor quality data cost the US
an estimated $3.1 Trillion in
2016 and erodes trust.

Management Spans the Full Data Lifecycle

00000

» Data must be managed at every stage:
g . S Pplan&Design/ Create / Store / Use / Dispose.

Overcoming Data Silos
. is Critical

| Data originates in different
departments, creating inconsistent

and conflicting views of the
same business concepts.

Types of Metadata: Process Metadata

Process Metadata is...

— Data that defines and describes the characteristics of other system elements,
e.g. processes, business rules, programs, jobs, tools, etc.

Examples of Process metadata'

— Data stores and

data involved ‘ \ k n =
—
(.\DSR VS

— Government/regulatory Domain

Modcl

bodies oublnsh model

— Organization owners and stakeholders
— Process dependencies and decomposition
— Process feedback loop and documentation

— Process name

jof ~.: m from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International



Types of Metadata: Process Metadata

What: Are the important dependencies
among the processes?

How: Do the business processes interact with each other?
@.E Source: Brad Melton

Who: Created the documentation? ‘

19

Types of Metadata: Business Metadata

Business Metadata describe
to the end user what data are
available, what they mean and
how to retrieve them.

Included are:

— Business names and definitions of subject and concept areas, entities, attributes
— Attribute data types and other attribute properties

— Range descriptions, calculations, algorithms and business rules

— Valid domain values and their definitions

@“.'E from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA Internationajy,



Types of Metadata: Technical & Operational Metadata

@~Qz@

Technical and operational metadata provides developers and
technical users with information about their systems

Technical metadata includes...

— Physical database table and column names, column properties, other properties,
other database object properties and database storage

Operational metadata is targeted at IT operations users’ needs,
including...

— Information about data movement, source and target systems, batch programs,
job frequency, schedule anomalies, recovery and backup information, archive
rules and usage

Examples of Technical & Operational metadata:

— Audit controls and balancing information

Data archiving and retention rules

Encoding/reference table conversions

History of extracts and results

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

Types of Metadata: Data Stewardship
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Data stewardship Metadata is about...
— Data stewards, stewardship processes, and responsibility assignments
Data stewards...

— Assure that data and Metadata are accurate, with high quality across the
enterprise.

— Establish and monitor data sharing.

Examples of Data stewardship metadata:
— Business drivers/goals

— Data CRUD rules

— Data definitions — business and technical

— Data requirements ownership

— Data sharing rules and agreements/contracts

— Data stewards, roles and responsibilities

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



Types of Metadata: Provenance

o @

Provenance:

— the history of ownership of a valued object or work of art or
literature" [Merriam Webster]
— For each datum, this is the description of:
* Its source (system or person or department),
* Any derivation used, and
* The date it was created.

— Examples of Data Provenance:

* The programs or
processes by which
it was created

* |ts owner

* The steward responsible
for its quality

» Other roles and
responsibilities

* Rules for sharing it

from The DAMA Guide to the Data Management Body of Knowledge © 2009 by DAMA International 123

Metadata for Semistructured Data
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Unstructured data

— Any data that is not in a database or data file, including documents or other
media data

Metadata describes both structured and unstructured data

Metadata for unstructured data exists in many formats, responding
to a variety of different requirements

Examples of Metadata repositories describing unstructured data:

— Content management applications

— University websites

— Company intranet sites

— Data archives

— Electronic journals collections
— Community resource lists
Common method for classifying Metadata in unstructured sources

is to describe them as descriptive metadata, structural metadata,
or administrative metadata

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



Metadata for Unstructured Data: Examples

(Preferred) Non-tabular Data

Examples of descriptive metadata:

— Catalog information

— Thesauri keyword terms 81 $3 21 2
Examples of structural metadata

— Dublin Core 3..'. 567<9
— Field structures

— Format (audio/visual, booklet)

— Thesauri keyword labels 8741€32

— XML schemas

Examples of administrative metadata
— Source(s)

— Integration/update schedule

— Access rights

— Page relationships (e.g. site navigational design)
i-& &
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Sources of Metadata

Primary Sources:

— Virtually anything named in an 2 i

organization E

XL
Secondary sources: - -
= O '

— Other Metadata repositories, A8

accessed using bridge M STRUGGLING

SCIENTIST
software <. . JIPLEASE CITE

/| ny prPERS

— CASE tools, ETL tools

Many data management
tools create and use
repositories for their own
use.

http://educationaltechnologyguy.blogspot.com/2011/02/citation-help-resources-make-citing.html

o @
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Corporate Information Factory Architecture

Raw Detailed data

Operational / Transactional Application data of the enterprise.
The raw detailed data provides the source data to be integrated
into the Operational Data Store (ODS) and DW components. They
can also be in database or other storage or file format.

Integration and
Transformation

This layer of the architecture is where the un-integrated data
from the various application sources stores is combined /

integrated and transformed into the corporate representation in
the DW.

Reference Data

Reference data was a precursor to what is currently referred to as
Master Data Management. The purpose was to allow common
storage and access for important and frequently used common
data. Focus and shared understanding on data upstream of the
Data Warehouse simplifies the integration task in the DW.

Historical Reference Data

iE
®
=

When current valued reference data is necessary for transactional
applications, and at the same time it is critical to have accurate
integration and presentation of historical data, it is necessary to
capture the reference data that was in place at any point in time.
For more discussion on reference data, see Chapter 8 Master and
Reference Data Management.
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Corporate Information Factory Architecture

Operational Data Store
(ODS)

The focus of data integration is meeting operating and classically
operational reporting needs that require data from multiple
operational systems. The main distinguishing data characteristics
of an ODS compared to a DW include current-valued vs. DW
historical data and volatile vs. DW non-volatile data.

Note: ODS is an optional portion of the overall CIF architecture,
dependent upon specific operational needs, and acknowledged as
a component that many businesses omit.

Operational Data Mart
(Oper-Mart)

A data mart focuses on tactical decision support. Distinguishing
characteristics include current-valued vs. DW historical data,
tactical vs. DW strategic analysis, and sourcing of data from an
ODS rather than just the DW. The Oper-Mart was a later
addition to the CIF architecture.

Data Warehouse (DW)

The DW is a large, comprehensive corporate resource, whose
primary purpose is to provide a single integration point for
corporate data in order to serve management decision, and
strategic analysis and planning.

The data flows into a DW from the application systems and ODS
,and flows out to the data marts, usually in one direction only.
Data that needs correction is rejected, corrected at its source, and
re-fed through the system.

Data Marts (DM)

The purpose of the data marts is to provide for DSS / information
processing and access that is customized and tailored for the
needs of a particular department or common analytic need.
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Applications

Isolated Operational Limited to data within one
Reports application instance

ODS

Integrated Operational Reports requiring data from multiple
Reports source systems. Typically, they have

more operational than analytical
orientation, with little historical data.

DW

Exploratory Analysis The complete set of corporate data

allows for discovery of new
relationships and information. Many
BI data mining tools work with flat-
file extracts from the DW, which can
also offload the processing burden
from the DW.

Oper-Mart

Tactical Analytics Analytic reporting based on current-

values with a tactical focus.
Dimensional data modeling
techniques employed.

Data Mart Analytics — classical Inmon’s early focus was on
management decision “departmental analysis”, which was
support, and Strategic experientially true for real-world
Analyties organizational issues, such as

political and funding expediency.
Later work expanded concepts to
common-analytic needs crossing
departmental boundaries.
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