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Imagine S
— What is metadata? /&0
— Why should | care? 00

— Understanding leverage 0’#¢

Construct (from the customer perspective) 00

— Customers think in objects 0’&

— Customers understand metadata use “"
— Customers value common vocabularies
Metadata specific requirements

— Sustained competitive advantage

— Relationship to other popular silver bullets
— Formalizing additional (conceptual) layers

Approach Requirements (In Action) Skywise
What does this have to do with the application of Al?
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Library - a place you
physically travel to in order to
access reference materials

and other forms of knowledge

You searched manually for
potentially useful items by
reading abstracts and other
information printed on 3 x 5
index cards and organized
into a card catalog (pictured)

The cards also contain an
address in the library where
a physical copy of the
item(s) of interest are located

iiE

Analogy: a Library Card Catalog

Identifies

— What books are in the library,
and

— Where they are located
Search by

— Subject area

— Author, or

— Title

Catalog shows

— Author

— Subject tags

— Publication date and

— Reuvision history

Determine which books will
meet the reader’s
requirements

Without the catalog, finding
things is difficult, time

consuming and frustrating

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

In the history of language, whenever two words are pasted
together to form a combined concept initially, a hyphen links them

With the passage of time,
the hyphen is lost. The
argument can be made
that that time has passed

So, the term is "metadata"

By-the-way, there is a
copyright on the term
"metadata," but it has
not been enforced

m TARR contains current status, corvespondence address and attorney of record for th
return to TESS)

Typed Drawing

Word Mark METADATA

Goods and Services 1€ 009 US 038 G & S: COMPUTER PROGRAMS. FIRST USE: 1951092
Mark Drawing Code (1) TYPED DRAWING

Serlal Number 73561844

Filing Date October 7, 1985

Current Filing Basis 1A

Original Filing Basis 1A

r;mn'" June 24, 1986

Registration Number 1409260
Registration Date  September 16, 1986

Owner (REGISTRANT) MEGADYNE INFORMATION SYSTEMS CORPORAT
BOULEVARD SANTA MONICA CALIFORNIA 90401

(LAST LISTED OWNER) METADATA INC. LIMITED LIABILITY CO)
BRENTWOOD TENNESSEE 37027

e e ASSIGNMENT RECORDED

Attorney of Record  RICHARD L. BERNACCHI

Type of Mark TRADEMARK

Register PRINCIPAL

Affidavit Text SECT 15, SECT 8 (6-YR).

LiveDead Indicator LIVE
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Data Is Not Broadly or Widely Understood

It is like a warehouse! ltis like a dashboard!

Itis like a story!

H H . . '
tis like statistics! Blind Persons and the Elephant

E..;E



Sourceg Data Management

Governance & Ethical Use Framework
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Data Exploitation/Analysis 20%

‘“““a‘ Data Preparation 80%

The Prefix Meta- M eta

1.  Situated behind: metacarpus.

2. a. Laterin time: metestrus.
b. At a later stage of development: metanephros.

3. a. Change; transformation: metachromatism.

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

5.  Having undergone metamorphosis: metasomatic.

6. a. Derivative or related chemical substance: metaprotein.
b. Of or relating to one of three possible isomers of a benzene ring
with two attached chemical groups, in which the carbon atoms with
attached groups are separated by one unsubstituted carbon atom:
meta-dibromobenzene.

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



Likely, the Most Well 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

— Locations of (o Internet S
all permitted gonnscion) N\ Gomputer1
access points 2 \\ g

Computer 2

This responsibility =
belongs to one or more —
named individual(s)

2@ 8

Entertainment Conscles Gamputee.3

Leverage Is an Engineering Concept

Using proper engineering techniques, a human can lift a bulk that
is weighs much more than the human




A Wholistic Approach to Obtaining Data Leverage

Guided by strategy

Process N
Metadataisa primary m:a?:
e " of applying leverage to i
Data — |

A—

Knowledge workers
supplemented by

Technology data professionals

R . .
educing ROT INcreases datq leverage

@ @

https:/www.computerhope.com/jargon/f/framework.htm 15

Data Leverage Is a Multi-Use Concept
Permits organizations to better manage their data
— Within the organization, and
— With organizational data exchange partners
— In support of the organizational mission
Leverage is enabled by metadata

— Obtained by implementation of data-centric
technologies, processes, and human skill sets

— Focus on the non-ROT data

+ The bigger the organization, the greater potential leverage exists
Treating data more asset-like simultaneously
— Lowers organizational IT costs and

— Increases organizational knowledge worker productivity

@ @
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— Sustained competitive advantage
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What does this have to do with the application of Al?
Take Aways, References and Q&A

DATA-ED
ONLINE

TL DATAVERSITY

To Have Business Users Interact With ...

Tires

Engines

Seats




BRIDGING THE VOCABULARY GAP: IT VS. BUSINESS

b’ DATA-DRIVEN INSIGHTS FOR STRATEGY

: <\’ AGILE METHODOLOGY

\ < STREAMLINED OPERATIONS & \

-\ DEVOPS

API (Application Programming Interface)

ﬁ/ @é BUSINESS VOCABULARY
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CONTINUOUS IMPROVEMENT 7

RELIABLE & FREQUENT RELEASES 3 ‘ o

#CommunicationGap #1TBusinessAlignment #DigitalTransformation

COMPETITIVE ADVANTAGE & GROWTH

CUSTOMER EXPERIENCE (CX)
CUSTOMER SATISFACTION & LOYALTY

SPEED & AGILITY IN RESPONSE
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INVESTMENT (ROI) O
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InBox Use of Metadata

Metadata is used to
navigate/manage email

> Favorites

> All Accounts

> peter.aiken@dama.org

What:  "Subject” ?/ ipaikenguoise

HOW: "Prlorltyll > Peter.H.Aiken@hud.gov

Where: "USERID/Inbox",  peternalken@gmalicom
"USERID/Personal" el

Why: "Body"

When: "Sent" & "Received”

@& 5

Find the important stuff/weed out
junk

Organize for future access/
outlook rules

Imagine how managing e-mail
(already non-trivial) would change —
if Outlook did not make use of

metadata Who: "To" & "From?"

> peter.aiken@anythingawes..

Inbox =
Marc Nolte  #
The Tim Ferri... 6/9/22
This podcast episode...
J.Paul Br... #
Weekly Dige... 5/16/22
IS Faculty, Thank you...

> Jayarama... # 2
Masters Pro... 5/16/22
Thanks Oleg and all o...
datagg@dataqg.com...

> Margaret... # <\
Interview req... 2/9/22

Peter, I'm part time h...

Adminus... #
Item shared... 4/22/22

Today

. Linkedin
Satish Wa... 7:37 PM

Satish Wadwekar and...

20



Metadata Uses

DevelopWorkforce(29.9%)

AdministerWorkforce (288%)
Compensate Employees(23.7%

)
MonitorWorkplace (8.1%)
Define Business (4.4%)
)
)
)

TargetSystem (3.9%
EDIManager (.9%
TargetSystem Tools(.3%

@& 5
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Metadata Uses

Administer Workforce

Reauit Workforce (62%)

Manage Conpetendes (20%)

DevelopWorkforce(29.9%)
AdministerWorkforce (288%)
Compensate Employees(23.7%
MonitorWorkplace (8.1%
Define Business (4.4%
TargetSystem (3.9%
EDIManager (9%
Target System Tools(.3%

Plan Successions (~5%

Plan Caeers (~5%)

= O = = 2 =

Manage Positions (2%)

L]

Administer Training (~5%) -
]
0

500 1000 1500 2000 2500
XL

22



iTunes u

Name

Time Artist Album Genre

=h Purchased on Cathy's iPad
=D Purchased on Peter’s iPad
=D Purchased on Peter's i4

CGL's Music Library

Track 01
Track 02
Track 03
Track 04
Track 05
Track 06
Track 07
Track 08
Track 09
Track 10
Track 11
Track 12
Track 13
Track 14
Track 15
Track 16
Track 17
Track 18
Track 19
Track 20
Track 21
Track 22
Track 23
Track 24
Track 25

2 R R R EER R REER® R R

2:34

3:14

3:20

312 Example:

;ig iTunes—Music™/.mp3 player app
3:10
3:02
3:07
2:18

Example:

- Music Metadata

Insert a recently purchased CD
Music can:

- Count the number of tracks (25)
- Determine the length of each track

4:24
4:49
3:47
4:23

Import Settings... Import CD

25 songs, 1.3 hours, 801.7 MB [l




®00o iTunes "
a 4B Accessing Gracenote Media Database 3
@@ be) * EE— T < "Quering database... o Bl=l==] (a-serchray.. )
,'. A Vv Name Time Artist Album Genre
) Books - - - -
1% v Move (~] 2:34 Miles Davis The Complete Birth Of The Cool  Jazz
& Apps 2V Jeru 3:14 Miles Davis The Complete Birth C Exam |e .
STORE 3 V¥ Moon Dreams 3:20 Miles Davis The Complete Birth C p -
(%] iTunes Store 4 ¥ Venus De Milo E:IZ Miles Davis The Complete Birth ¢~ V|usic Metadata
QQ Ping 5 v Budo pem— H D T o Lot -
=] 6 v Deception
=b Purchased
2 - 7 ¥ Godchild When connected to the Internet
=h Purchased on Cathy's iPad 8 ® Boulicit K
oplicity
=) purchased on Peter's iPad o ooy the Music app connects to the
=) Purchased on Peter’si4 10 v [srael Gracenote(.com) Media
11 Vv R H .
DEVICES S Database and retrieves:
» [ Peter's i4 wan ¢y 12 ¥ Darn That Dream
T ISSRTRP 13 ¥ Birth Of The Cool.. — CD Name
14 Vv Symphony Sid Ann... - .
S 15 v Move (Live) Artist
[E3 CGL's Music Library 16 v Why Do | Love You... — Track Names
Salected item 17 ¥ Godchild (Live) o Genre
18 ¥ Symphony Sid Intr...
D 19 ¥ S'il Vous Plait [Live] — Artwork
BIRIH [} 20 v Moon Dreams [Live] . .
21 ¥ Budo (Hallucinatio... Sure WOUId be a paln to type In
22 ¥ Darn That Dream [... all this information
’ 23 v Move (Live)
: / g — (How lma'?y of your knowledge workers are
- 25 ¥ Budo (Hallucinatio... suffering?)
Import Settings... Import CD
N 78
& -& @ = 25 songs, 1.3 hours, 801.7 MB 2l o
iTunes
” Importing “Boplicity”
<<)( P )(pr) « comm—rm— © [Bl= = m| (Q-searchrlay
STORE - v Name Time Artist A Alb|; Genre
i 1@ v Move @ 2:34 Miles Davis The Complete Birth Of The Cool  Jazz
iTunes Store
. 29 Vv Jeru 3:14 Miles Davis The Complete Birt
¢Q Ping .
=} Purchased 3 @ v Moon Dreams 3:20 Miles Davis The Complete Birt Exam ple -
E ik o ol P 4 ® Vv Venus De Milo 3:12 Miles Davis The Complete Birt  |\|Usic Metadata
iJ’ prchaseC O Ed Y S @ v Budo 2:36 Miles Davis The Complete Birth OF The Cool™ " Jazz™—
=) Purchased on Peter's iPad 6 © v Deception 2:49 Miles Davis The Complete Birth Of The Cool  Jazz
=D Purchased on Peter’s i4 7 @ ¥ Godchild 3:10 Miles Davis The Complete Birth Of The Cool  Jazz
DEVICES u S — Sn':a;t.PI::x;l‘ist " — R —— ‘1‘zz
» [] Peter's i4
fhe Cor ™ Match the following rule:
SHARED ( Artist +) ( contains :) [Miles Davis +)
I3 cGL's Musi 2
TTIS [ Limitto 25 | items %+ | selected by | random =
» £3 Acoustic [_| Match only checked items
[2] Live updating

» (£ Lists (Manu

[ cancel | [ 0K ]

MILES DAVIS "
BIRTH OF THE

v Darn That Drea
v Move (Live)

v Moon Dreams (L
v Budo (Hallucinat

23
24
25

To organize my Music library

— | create a "New Smart Playlist" for Artist's
containing "Miles Davis"

25 songs, 1.3 hours, 801.7 MB

L&l




1 ® 006 iTunes 0

(<) 11 )(»>) = commm = <9

DEVICES

Bitches Brew
© more East (March 7, 1970) - It's About That Time
1:07 e -6:54

Qr Search Play

> \:‘J Peter's i4
SHARED
P CGL's Music Library

PLAYLISTS

» 1 Acoustic

> Smart Playlist

» Match  all [ of the following rules:

» Artist contains Miles Davis =

Album is The Complete Birth Of The C¢ =3

Limitto 25 items ([ selected by random

Notice | didn't get the desired results
| already had another Miles Davis

Live updating

K cerce - (S recording, "Live at the Fillmore East"
e - — R"::’;:‘“‘ n— Must fine-tune the smart playlist
e % Sl request to get the desired results
v Rocker Now specify that Album must also contain
v Boplicity "The complete birth of the cool"
v Godchild .
e Now | can move the smart playlist
ption TV H ]
v Budo Miles Davis" to a folder
v Venus De Milo
v Moon Dreams
v Jeru
v Move 9/5/116:31 PM 128 kbps 2:34 Miles Davis
GETED 10/24/03 7:02PM 128 kbps 8:01 Miles Davis Live at
v Directions (First Set) 10/24/03 7:02 PM 128 kbps 8:46 Miles Davis Live at
32 songs, 2.3 hours, 133.2 MB [l
|® 006 iTunes i
Directions (First Set)
{ « ) . I( » o gj— o) | @ ast(March 7, 1970) - It's About That Time Milk Q@ | = HH Illll‘ [ Q~ Search TV
1:42 G— -7:04
ﬂ Library TV Show v Name A Time Artist C
9 Music </ Covert Affairs 4 o V All the Right Friends ~ [Tv=F Example C
B Movies 5 @ v Around the Sun [fu-F L
ACF%XE;'ST Jev Bang and Blame TV-Fap——rgig7cuvervmrand L
= 1 @ V Begin the Begin 42:38 Covert Affairs L
i Podcasts l
&iﬂ Books /%, | Covert Affairs v Commug L
(& Apps v foollng - Your knowledge of [
STORE - metadata:
B COVERT 1
| iTunes Store AFFAIRS 1 Interface
¢<Q Ping | Processing
Now Playing +| Covert Affairs 2 ¢ vV Good Ad Data Structures C
are applied to
COVERT
Calicni: | Podcasts
| Movies
K>, | Covert Affairs 6 v Houses{ BOOk.S C
10 v ICan'tq -pdffiles C
5 v Inthe Li Economies of scale [
AT 4 ¥ No Quar are enormous ¥
6 @ v The Outsiders 42:24 Covert Affairs L

i:' Covert Affairs

21 TV shows, 14.7 hours, 12.51 GB m



Understanding = Interoperabiljty

— Business
— Process
— Systems
— Security
— Technical
— Datal/Information

deviantart.com

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

‘Understanding an architecture'

— Documented and articulated as a
(digital) blueprint illustrating the
commonalities and interconnections
among the architectural components

Ideally the understanding
is shared by

— Business
— Technical N—
— Systems ~——

Trusted Catalog

Business Glossary

Solicitations Proposal
Pre-Positioning
Award/Sub-Award

aka

— data dictionary

— data item dictionary

— data directory

— data catalog

— data repository

— metadata repository

— data resource dictionary
— data asset dictionary

— data definition dictionary
— data structure dictionary
— data element dictionary
— enterprise repository

— term bank

Start of Enterprise Taxonomy

Defines Initial Entities for
Conceptual Data Model

Engages the Business
Community to Validate
Entities and provide
meaningful, agreed upon
business definitions

¥ Work Plan
PMP

® +4» v vwgm

o

[ViP

Project
Geographic Area

]

Office Locations

Acct Receivable
Chart of Accounts
Payroll

Supplier

Contract

Purchase Order
Performance

Description
Funder
Need for Work

Response to Need for Work

Intelligence Gathering
Funding Vehicle

Details about a Funding Vehicle
Amount of Money Available
Set of Activities to Complete
Monitoring Plan for Activities
An NGO Project is defined as a

self-contained set of

interventions or activities with the

following characteristics:
a) an external client;

b) purchase order, contract or

agreement;
c) expected deliverables,
outcomes and results;

d) a beginning and end date of

implementation;

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

Location in which a Central Office

resides

Schedule of completed activities

Plan to measure Activities
Assessment of Activities
Target of Outcome

Statement of what needs to be

accomplished
Payments to NGO
Defined Accounts
Process to Pay Worker

Provider of Goods or Service

Binding Agreement

Statement of Good or Service

Level of Success

NGO
Potential hire of NGO

Person who has been hired by

Domain Area

Business Development
Business Development
Business Development
Business Development
Business Development
Business Development
Business Development
Business Development
Business Development

Project Management
Project Management

Project Management
Project Management
Project Management
Project Management
Project Management
Project Management
Project Management
Project Management
Project Management

Project Management
Financial Management
Financial Management
Financial Management
Financial Management
Financial Management
Financial Management
Talent Management

Talent Management

Talent Managen W\ %
L=

Talent Managen
Talent Managen

Trusted Catalog




Falling Down
(Because of a Poor Foundation)

The Ongoing Data Explosion
vs. Organizational Readiness.

I =
& Information technology programs rarely
teach formal data management.

& =
Iy 7

& IT initiatives focus 90% on the technology
and ignore the information.

L 4
I A1
Result: Organizations lack the necessary
prerequisites to properly leverage their
data assets.

H =)

..> &

Keep the Proper Focus

Wrong question:
— Is this metadata?
Right question:

— Would we obtain value
if we include it in the scope of our
metadata practices?

Value proposition

— Is this aspect of our data worth including
within the scope of our metadata practices?

H =)

06 .



M etad ata Yi e I d S nam Governance & Ethical Use Framework

Preparation - Exploitation

ion
m

—————

ring
ion

e
Present:
Journal

olu

Specialized Data Skills
Engi
Evi

Valuable information about your data assets:

Do we have these specific (or this class of) data assets? Y@s!

What is the quality of ... Not suitahle! 35¢/apiece
What will be the cost to improve this class of data assets?

Can these data assets be provided more granularly? )
P g Y Not easily!

... (increasing insight)
58
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Imagine .
— What is metadata? /&0
— Why should | care? 000

— Understanding leverage ’#Q

Construct (from the customer perspective) 00

— Customers think in objects 0’&

— Customers understand metadata use “"
— Customers value common vocabularies
Metadata specific requirements

— Sustained competitive advantage

— Relationship to other popular silver bullets
— Formalizing additional (conceptual) layers

Approach Requirements (In Action) Skywise

What does this have to do with the application of Al?

Take Aways, References and Q&A ﬂﬁ DATA-ED
LD,

- ONLINE
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D|SC|pI|ne

Extended Data Life Cycle Model With Metadata Sources and Uses

; Metadata Refinement
e Metadata Creation + Correct structural defects
systems development + Define data architecture

- + Updata implementati
+ Define Data model structures pdata |mp ementation

\

data architecture fg;gg;c;ﬁi ata Refinement
Metadata Structuring + Correct data
. |mp|ement data value defects
model ‘views’ + Re-store data
. data p— mproved ValUGS
POpUla(te dat,a ¥~ architecture N / I gat;
model ‘views anddata ——y|  N—
models ~
N data
S~ ¥~ performance
fact and / Data/Metadata metadata
meaning
Data Creati pairs Storage Data Assessment
W / \ « Assess data values
(]
reale data + Assess metadata
+ Verify data values shared updated
data data
Data Utilization Data Manipulation Starting point for
+ Inspect data * Manipulate data existing systems

evolution

+ Present data + Update data




> Value Chain Analys

> Related Data
Architecture

> Llifecycle
Management

DATA
ARCHITECTURE

Specification
Analysis

Measurement
Improvement

Enterprise,
Conceptual &
Logical Data
modelling

> Analysis

> Database Design

DATA’ Implementation

MODELLING

> Architecture
> Integration
> Control
> Delivery
META DATA
MANAGEMENT

DATA Recovery
Tuning
Retention

Purging

; £ & X" DATA STORAGE
& OPERATIONS
MANAGEMENT

>
WAREHOUSE > Implementation
>

Training & Suppdt
& BUSINESS > Monitoring & Tunl

INTELLIGENCE ; Big Data
MANAGEMENT
DATA SECURITY

REFERENCE & MANAGEMENT

MASTER DATA

Acquisition |

Data Management
Body of Knowledge (DM BoK V2)

MANAGEMENT,

External Codes
Internal Codes
Customer Data
Product Data
Dimension
Management,

DOCUMENT &
CONTENT
MANAGEMENT

Acquisition & Storage
Backup & Recovery
Content Management
Retrieval

Retention

> Standards

> Classifications

> Administration

> Authentication
Auditing

DATA
INTEGRATION &
INTEROPERABILITY

Integration Patterns
Applicability

Data in motion
Challenges

I
« from The DAMA Guide to the Data Management Body of Knowledge 2E © 2017 by DAMA International

@&
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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
w +  DataArchitecture ¢ MetaModel
m *  Business Metadata *  Unified Metadata

*  Technical Metadata ¢ Metadata Stores
m *  Process Metadata «  Data Lineage
: *  Operational Metadata e Impact Analysis

+  Data Governance ¢ Dependency Analysis
(41} Metadata *+ Metadata Control
E Process
m Suppliers: Participants: Consumers:
o *  Business Data *  Data Stewards *  Application Developers
m Stewards *  Project Managers Analyst

»  Data Managers +  DataArchitects +  Data Integrators
n +  Data Governance *  Business Analysts * Business Users
m Bodies *  System Analysts : E::;")I:“ii‘: ‘;(Vorkers
] : gatabModeIers Collaborators
m ataA a}e Data Scientists

Administrators Technical + Data Journalists

E Drivers

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

38
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Build Your Own Metadata Repository

] File Edit View Insart Format Recorde Trols Window Help

(PO View

METADATA REPOSITORY i
Construction
Select.. able of imuoros from tho alpkaberizad drop dows list. Doubla-ciick cofwsn name
selection for column metadate.
Tubles Column Naine
—FT_T_ACCT | Column_Name | Key_Function +
P ACCT D Primary
_ |BKID Primary
CRG_ID Primary
__ to .11\,_.1::'1..";\;- and deseription of Bk D Foteign
St oo I OR-G_ID Foreign
_|PLNE ORG 1D Foreign
_|PLNE_PRDDLM_ID Foreign
___ Damans to display mames of extities and B INSTR_ID Forei gn
attrBbutes for domains ofinterest. ACTP_ACCT_TYP Foreign | |
__|ACTP_ORG_ID Foreigh
LAST_CHG_USR_ID
| LEV_SRVC_MNEM
| ACCT_RST_ND_TYP
__|MRGN_DLGNCY_IND
|DPSTRY_AFRM_TVP
| THPTY_AFRM_INST_ID
| MAME_S0RT_KEY_TKT
——  Retun | te FTI Metakuta Repesitory selections, | ACCT_KME
| aceT DESC
_|AccT oLs DTE
| ACCT_CLE_REAS TVP
TlACCT oPEN DTE =

[EEEEESEEE R

@ @

4

Sample Low-Tech Repository

Logical
Construction

Tables

- FT_T_ABDF |

associated table.

B3 Column_Details

COLUMH_HAME

to display name and description of

ACTG_BAS_ID

Double-click column name

 for colu

—

Key_Function

DATA_TYPE [cHaR
DATA_LENGTH [4
DATA_PRECISION |
CHAR_COL [4

DECL_LEHGTH

USE AVG_COL_LEN [NO

ICHAH_cs I

DATA_SCALE [

~ —| eLo [ND
YH [N
HUM_DISTINCT
LOW_VALUE
COLUMHN_ID [1

DEFAULT_LENGTH

ACTG BAS D

INC_OWNER_BAS_TYP

__[IV_OWNER_BAS_TYP

__|LAST CHG_USR_ID
|ACCRL_BAS_TYP

|CTL_ACCT_OF_IND

DBL_ENTRY_ACTG_IND

| MULTIIND
| PRIN_INC_OWN_IND
| MULT_ACCT_POST TYP
| MAINT_CRVLCOVL_IND

|ACTG BAS DESC

key...

Primary Key Table

FTI data tables using this column as primary

Primary

key...

Column Hame

Foreign Key Table

ACTG_BAS_ID

FTI data tables using this column as

F

FT_T_IAIA

_|FT_T.ITER

FT_T_JECL

__|FT_T_TEDF
_ |FT_T_TERS

FT_T_VCBP

Primary_Key Table

FT_T_ABDF
__|FT_T_TEDF
_ FT_T_VCBP
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Rt Nare N orn FTI Metadata Model
PK | Aziute Name |VARCHARISO) 4y - - - - - - od CoreColimnName
VARCHARIZSS) CoreTableMatadata | PK |Column | VARCHAR(200)
PK2FK3 |EmtyNeme |VARCHARIZSSH| [ | PO
PRI | Asribute Name | VARCHAR)255)
Atrbues K E;'g bt FK2,12 | Table VARCHAR(255) T
HOr = ===-08 FK1I1 [Calumn  |VARCHAR(258)
Precision VARCHAR)255)
Requirement | VARCHAR(255) PO=======~ -Of
Aibute_Neme | VARCHAR(S0) 3 Format VARCHAR({256)
K111 |Entty Neme | VARCHAR(SO} i [Table [VARCHAR(255)
Domain Name | VARCHAR(SQ] ¥
Descriplion | LONGCHAR e Columne_by_Table
¥ - PKFK2,3,4 | Tabla Nama [VARCHAR(258) Kay Reletiorbips
PK |Entity Name | VARCHAR(S0) o2 ,
------ -OH PKFK1,1211 | Column Name | VARCHAR{255) PK Eocaian Koy Table | VARCHAR(255)
2 PK Bamary Key Table | VARCHAR(255)
Erty_Dasc PKFK1211 [ Column Name VARCHAR(255)
Phyisical_short
K12 [Entity Name | VARCHAR}255)
I |Shori Name | VARCHARIZSS) |
Phra_Name | VARCHAR{265) Logical Enily Name | VARCHAR(255)
Descrpticn oA WN FK2,12 | Physical Table Name|VARCHAR(255) Column_Name
Desrription o vm:ma(m! FK1.11 | Short_Name VARCHAR(255)
Description / 4 1 PK [Column Name | VARCHAR(50)
Descrption_Add? | VARGCHAR(265)
Descnpticn_Addd | LONGCHAR
o Table_Neme $
PK1 | Table Name | VARCHAR(255)
Foreign_Key Table
FK1 | TABLE NAME VARCHAR{255) PK Eoreign Key Table | VARCHAR(S0)
FK111 | COLUMN. NAME VARCHAR[255) 4
e VARGHARLSS) 6 PKFK111 |Column Name | VARCHAR(S0}
DAT DATA_TYPE_OWNER DATA LENGTH |DOUBLE Q
DATA_PRECISION VARCHAR[255)
DATA SCALE DOUBLE Colmn_Key
N VARCHAR{255)
COLUMN_ID DEFALLT LENGTHDATA DEFAILT  |DOUBLE Ltldiolt /A
: g”mﬂﬁcm#s ZUUBLE Gl IFK 13 | Table_N VARCHAR(50 e g g [Vt
) 1 _Name CHAR(S0) PKFKYI |Coumn Name | VARCHAR(50,
GO VARCHAR(255) " Column_Name | VARCHAR|50) )
USE AVG_COL_LEN VARCHAR(235) 12 Key_ Funciion [VARCHAR|50)
5-@& &
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... amooth Implementation

|EEE Software March/April 1999

Focus

Case Study

everse-engineering a commercial client—server system

IR_

from PeopleSoft yielded a valuable resource and proved to
be cost-effective. The authors describe the motivations for,

the Commonwealth of Virginia's government.

approach to, and results of this project, commissioned by |

Reverse-Engineering
New Systems for
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Taxonomy (Noun)

the science or technique of classification.
* a classification into ordered categories:

a proposed taxonomy of educational

objectives

Biology. the science dealing with the
description, identification, naming, and

Domain
Kingdom

Phylum

classification of organisms. SIS
Cust [ s
usiomer ST
C t Cust Potential Cust A st
urrent Customer otential Customer
S
Commercial T
Residential STST:nZCe'? , s==
Customer \Q/ko,« \Q{@&- Genus
(9 S
o S S
' « Species
@ ~.‘ @ https://en.wikipedia.org/wiki/Taxonomic_rank & https://www.dictionary.com/browse/taxonomy "
DEL MEAT
Ontology Map cncg pasraasn | [ Seavamn
) VEGETABLES PAALS
Always exist -
FRUIT
but the one you
have today BAKERY
BAKED CANNED
may be messy o poe
or nonsensical DAIRY PANTAY
BAKING
SuPPLIES
Text PASTA
string directed b Director
\ : Mrthdate RICE
e directed by name COFFEE
Sy
Integer €<— budget —_ Movie o o Date TeA
/\—/ has ﬁ—
debut showing performance
Date MOVIGS 73”/\‘
gre e Grocery Store
GO :class Text e

:simple value string

=) . property

w ,.: @ Example from: How to make sense of any mess by Abby Covert (2014) ISBN: 1500615994
Noslaysgavesnecam 46



* i t0 I site
someone must directly go to the customer site,
gxplore together, and use it while making changes

Forward Deployed Engineering (FDE) originated as a proprietary
operational strategy .
Q Palantir

WALLY, WE DON'T HAVE T WANT YOU TO START
TIME TO GATHER THE
PRODUCT REQUIRE-
MENTS AHEAD OF

e, |

OF ALL MY PROJECTS,
I LIKE THE DOOMED
ONES BEST.

DESIGNING THE
PRODUCT ANYWAY.
OTHERWISE IT WILL
LOOK LIKE WE ARENT
ACCOMPLISHING ANY-

ature Syndicat

www.unitedmedia.com

5{4/q7 ® 1997 united Fe

"5 Adamis

Please lllustrate a Designer Designing a Leaky Submarine - Then the Leaks Stop
Once the Designer Has To Go Down in the Submarine To Test the Design




9‘ 1. SEMANTIC ELEMENTS
¢ (NOUNS & RELATIONSHIPS)

» Map Data to Unified Entities
(e.g., Vessel, Patient)

* Typed Properties &
|dentity Resolution

+ Aggregate Attributes from
Multiple Systems

* A Primary Key / Single Logical View

« Explicit, Bidirectional Relationships
(e.g., Patient - Admitted To - Bed)
ﬂdm."w\ » Traversed as an Operational Graph
To by Users and Al
* Runtime Navigation over Multi-table
Patient Bed JOINs

o
=

PERATIONAL F A

DIGITAL /O
TWIN

@ ACTION TYPES A

_{,:,} 2. KINETIC ELEMENTS /
“%/'/ (VERBS & STATE TRANSITIONS) »”

o

Governed Transactions that Mutate Data
(e.g., Reroute Shipment, Schedule Maintenance)

@ + Enforce Business Logic &
= Schema Constraints
+ Generate Audit Logs

Write Back to Ontology and
Downstream Systems (ERP)

FUNCTIONS & MODELS @

« Server-side Logic and ML Models
+ Registered Directly to Objects

+ Calculate Dynamic Computatiol§3
Computations score]
(e.q., Risk Score on an Asset)
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Please lllustrate the Complex Challenge of Getting the Rows and Columns of a
Database Correct, Before Adding Formal Management of the Semantic Elements
(Nouns & Relationships) and Then the Kinetic Elements (Verbs & State Transitions)

Data Item Connectivity

Data item specific Foreign key roles Link type links
attributes CRUD matrix entries Action types
Key roles Object links Object state types

A COMPLEX WEB OF INTERRELATIONSHIPS BETWEEN ONTOLOGY PRIMITIVES AND ATTRIBUTES

KEY ROLES ' CRUD MATRIX ENTRIES

4 ! = * Matrix entries specift
(e.q. Io?dsggngavcslieg?:‘ AR \ / which ACTIONS a usz
identity resolution. J 1 QP (IR Role can perform (C/U/D,

lions must navigate
BJECT LINKS' to find
related data (e.

Actions must navigate ‘{;ﬁ“\ Action type permissions.
‘OBJECT LINKS' to find - ‘ || aregoverned bythe

related data (e.q., find
Bed to Admit Patient).

N 3 ; » . OBJECT STATE TYPES
ol A N A X
D st S O —— @ B s s

e o cz:‘;:"(%’:: Role can pgéfoErré\T(C/’sJ/D). Patient Bed 'Maixlenance' moves stae fo o bl fo.c. i) wrs
L nabific ‘OBJECT LINKs'. “Active’ to 'Maintenance’). ; 9.
specific Object Types. e ke LINK TYPE LINKS : ) exists in one ‘OBJECT STATE TYPE'.

#0ntologyNetwork #OperationalGraphinterdependencies #DynamicDataPrimitives #ComplexWeb

|| CRUD axmoes
Ll Matrix.
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M etad ata Yi e I ds sam Governance & Ethical Use Framework

Exploitation

Preparation

..> &

P

..> &

Delivery

Data Science

Presentation

Journalism

Access

Collection
Evaluation
Engineering
Evolution

Specialized Data Skills

Valuable information about your Music™ assets:

Do we have these specific Miles Davis recordings?

Yes!
Most my played Miles Davis recording
What will be the cost to acquire more
of this class of data assets? $1.29/each

Can | listen to the entire album before dinner?
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rogram verview 4/03 %,
Imagine ’0@6%,

— What is metadata?
— Why should | care? 000
— Understanding leverage ’#e

Construct (from the customer perspective) 00

— Customers think in objects 0’&

— Customers understand metadata use “"
— Customers value common vocabularies
Metadata specific requirements

— Sustained competitive advantage

— Relationship to other popular silver bullets
— Formalizina additional (conceptual) lavers

Approach Requirements (In Action) Skywise

What does this have to do with the application of Al?

Take Aways, References and Q&A @ﬁ DATA-ED
LD,

ONLINE
TiL DATAVERSITY



Imagine
“Interoperable digital solutions for end-to-end operations”
— What organization would not value that goal?
“the only provider delivering a truly unified digital offer”
— Deliberate use of the word “truly”
Offer extends beyond the brand
— On ramp for former competitors
Solutions
— Planning & Operations Control

— Business Operations

— Technical Operations

Combined Expertise
— Delta

— GE Aerospace

— Liebherr

— llin
5@ & Collins

https://aiinstitute.hbs.edu/platform-digit/submission/skywise-bringing-data-analysis-to-the-airline-industry/

Skywise

T DIGITAL INNOVATION AND TRANSFORMATION
MBA STUDENT PERSPECTIVES
&

COURSE  ASSIGNMENTS

Skywise: Bringing Data Analysis to the Airline Industry

By Crimson Ranger

Alumni

POSTED NOV 13, 2019

Airbus launched its Skywise system to allow its airline customers to collect and better analyze their aircraft data with the goal of
improving operations and reducing costs.

The global airline industry is constantly looking for ways to manage controllable costs (maintenance, fleet optimization, aircraft
performance) as it responds to cost trends outside of its control (fuel prices, taxes, global growth trends, macroeconomic shocks).
Against this backdrop, aircraft manufacturers seek to differentiate themselves by offering superior after sale services to further reduce
the operating costs of their aircraft. In June 2017, Airbus launched its open aviation data platform, Skywise, “to support the digital
transformation of the industry and add value for our customers’ operations”[1].

@& 5



Skywise

Obects
AR The degital twins of physical assets. Every engine fpart
- @ a distinct, gouerned object in Skyuite.

Linke Tte nelationships betuween objects. (Yonnecting denson telemetry

Aetions

Governed Uhite-Backs that allow stiof - fleor engineens to

i
=

Extensions beyond rows and columns

Foundry maps relational data into a Digital Twin. Instead of
querying tables, data professionals interact with high-level Objects:

W= Aircraft: Aggregates flight
history, sensor feeds, and
age.

®s Components: Links parts
to maintenance cycles
and serials.

v Maintenance: Connects
labor availability to parts
inventory.

i
=



el

CTl DD ijrl —
,-_-. »

£ W educti —
/7 ion in A350 Lead Time

y chain hmtlenecks—mtegraung

ated suppl
e oss thousands of global suppliers.

Maintenance Cost Saving 10%

AOG (Aircraft on Ground) -15%

Root Cause Analysis 4x Faster




By the Numbers

Capability

Fleet Connectivity

Daily Data Ingest

Data Throughput

Global Users

Partner Airlines

Certified App
Partners

Airlines

Services for improved flight
operations, maintenance, asset
utilization, and disruption
management

Lessors

Asset utilization
optimization

Third-Party Developers

Market for value-added
services

Optimized issue identification

Status / Metric
12,300+ Aircraft
~1 Terabyte / A350
Petabyte Scale
55,000+ Personnel

150+ Companies

S

Impact

Total global
visibility.
Petabyte-scale

time series
management.

Industrial-grade
processing.

Democratized
data access.

Global industry
standard.

Extensible API-
first ecosystem.

Airbus

Higher operational efficiency
and productivity
Improved aircraft design

P g

skywise

N

N

MROs

Suppliers

Predictive maintenance
Improved component design

with in-flight data

With Skywise, unleash
the full potential of every aircraf

Airports

Services for optimized air
and ground traffic
management

Passengers

Seamless experience and
transparency on delays

Airworthiness

Accelerated certification process
Real-time visibility on flight
status




Program verview 4/03

Imagine ’ S
— What is metadata? /'90
— Why should | care? 00

— Understanding leverage 0’#¢

Construct (from the customer perspective) 00

— Customers think in objects 0@

— Customers understand metadata use 4',
— Customers value common vocabularies
Metadata specific requirements

— Sustained competitive advantage

— Relationship to other popular silver bullets
— Formalizing additional (conceptual) layers

Approach Reauirements (In Action) Skvwise
What does this have to do with the application of Al?

Take Aways, References and Q&A DATA-ED

5 & @ TTL DATAVERSITY

Al: Next Phase = g
Airbus Dispatcher: | Tail F-ABCD: Tail F-EFGH: Tail F-IJKL:
*Identify tails with rising fuel pump | LLMs & GENERATIVE Al Found: 3 tails at risk. [nspection [nspection

temperature across the A320fleet™ I} (commercial & Open-Source) égﬁggu‘lj;olﬁg;ggton Scheduled (2h) B&g Scheduled (4h)
1on.

>,F\na|yzingsensordatavia i /R\

il Foundry Ontology... Wi AIPCONTROLPLANE & ‘

AN o 3ail at rigk. 'Pf‘ (Governed Agentic Al) I

7 LR, ‘ 1A
Wi, | INSPECTION

..\ [ REQUIRED 1 [B/A32q)

AIRBUS FOUNDRY & THE ONTOLOGY (Digital Twin)
—_  THE ONTOLOGY: SEMANTIC OBJECT MODEL OF THE ENTERPRISE.
|

AIRCRAFT’_\.\ SERIAL COMPONENTS ONTOLOGY SENSOR WORK

.‘ \\J
o) (60, A320Flect) SSNRRE (e, Fuel Pumps) TOOL-CALLING BOUNDARY [ P TELEMETRY (% ORDERS \
— e 7 s GET SENSOR READINGS ‘ j

all - ) B W e
)2 , @ RESOLVETAILID — |—=== (H\ = 5/ | PARTS 4
/)| R B S AIRCRAFT &
SENSOR

\ S ‘ e CREATE WORK ORDER |+ ! SIENSOR
telemet . ) / felemetr
. TELEMETRY CHECK PART AVAILABILITY ‘ ¥

AIRCRAFT &

ZERO-TRUST SECURITY & ACCESS CONTROLS (Cel-Level Security, Lineage)

Immediate ; ;
; Schede B |mmediatle # Trigger ‘
,ﬁfe‘:ﬁg,m Intervention @ Procurement 5
8 FRONT-LINE STAFF AUTOMATED SYSTEMS OF RECORD 9 %
© (Tablets) ACTIONS (SAP ERP etc) CREY

“ZERO-TRUST SECURITY & GOVERNANCE SUBSTRATE (Cel:




Program verview 003

Imagine ’ .
— What is metadata? /6‘0
— Why should | care? 000
— Understanding leverage ,#e
Construct (from the customer perspective) 00

— Customers think in objects 0’0

— Customers understand metadata use 0
— Customers value common vocabularies
Metadata specific requirements

— Sustained competitive advantage

— Relationship to other popular silver bullets

— Formalizing additional (conceptual) layers
Approach Requirements (In Action) Skywise
What does this have to do with the application of Al?

2

Take Aways, References and Q&A DATA-ED

ONLINE
I DATAVERSITY
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_ Metadata Program Take Aways

Governance & Ethical Use Framework

'Data about your data' Preparation [ Exploitation |

Presentation
Journalism

‘ Story Telling

Data Science

Metadata is not a type of data ; HERE R

5| 8| 8
2|22 E 2|85
o >

Metadata unlocks the value
of data, and therefore requires
management attention [Gartner]

Metadata is less about what and
more about how

Metadata must be the language of data governance in order to
keep it focused

Metadata definitions the essence of correctly specifying most
organizational challenges

Should we include this data item within

the scope of our metadata practices?
@& 8




Metadata Management Is Tae Steaks To Play With Al

General Limitation

[ Bad Metadata ]+ Anything Awesome|[ will always yield ] Bad Results

i) - €8 - (T

Bad Data Bad Results

Goodness In—Goodness Out
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Use your data more grategically? Tool/ automation evaluaﬂon?




