Semantics for Extra Large Banks
| . UPDATED
The Configurable Ontology to Data Model Transformation (CODT)

XLB*

U.]
<G

An overview and introduction to Semantic Enterprise Information Architecture and Model-Driven
Development with the industry-standard ontology at the apex.

“XLB” is a generic placeholder for an EDMC Tier A bank. You can replace it with your institution’s name and logo and edit the slides.
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XLB embraces RDF/OWL and the FIBO

XLB has a Semantic Technologies Center of Excellence (COE)

Puing and RDF (Triple) Stores in Production

FIBO XLB uses and supports the development of the industry-
maas s ooy standard ontology.

. XLB downloaded and evaluated the FIBO data model.

LRI KT The CODT patent (US12038939) enables full disclosure of the
o T transformation technology.

.l ranc ey o
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Semantic Center of Excellence (COE) challenges

However, 95% of the bank still runs
on relational databases, using data
models

XLB already implemented,
extended, and customized
industry-standard ontology.

Data Architects have the FIBO Data
Model but can’t leverage the work
of their Semantic CEO colleagues.

XLB has highly qualified
ontologists and data scientists.

The risk is that Semantic implementations
become yet another data silo, using a
different language than the rest of the
organization, impeding integration.
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The Vision:

Semantic Enterprise Information Architecture (SEIA)

XLB/FIBO
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The way:

Semantic Model-Driven Development (SMMD)

XLB/FIBO RDF

XLB FIB-DM
Data Model

Configurable
Ontology to
Data-model
Transformation

Semantic Triple Store Relational Database
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Asset size is a poor proxy for semantic sophistication

Semantics for Data Architects

Semantics for Data Architects, the name of the first FIB- — . —m — @
DM educations resource, became a catchphrase. =T o

FIB-DM on the EDMC website was for financial
institutions with less than $200 billion in assets,
hence Semantics for Midsize Banks.

However, some financial institutions, hedge funds, for
example, are very advanced. Many midsize banks on FIB-
DM are now building out ontology capabilities.

CODT is for Financial Institutions who are using and
extending the FIBO, many but not all are extra-large banks.
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Intended Audience & POC Team

* Finance, management, or business stakeholder who has a working knowledge
of Entity-Relationship and Ontology diagrams. You are authorized to sign non-
disclosure and license agreements.

| Ontologist with an in-depth understanding of the FIBO and in-house
ﬁ ontologies. You want to spread adaptation across your enterprise. You are
well-versed in RDF/OWL and SPARQL.

Data Architect, with experience in Enterprise Reference models. You
evaluated and want the industry-standard, FIB-DM. You are an expert in your
Data Modeling Tool and its import functionality.

% Developer / MS-Excel Power User experienced in VBA, Power Query, and the
M-Language.




Inventor and Presenter 5°

Jayzed Data Models

Jurgen Ziemer has 20 years of industry experience as a
data architect and ontologist at leading Financial @ Accenture
Institutions and service providers. O
e Seven years as an IBM Software Group Consultant for the Banking Credit Suisse
. . IBM
and Financial Markets Data Warehouse (BFMDW) model at 45

banks in North America, Europe, and Asia.
* Four years were implementing BFMDW at Citi and Deutsche Bank.
e Contributor, reviewer, and speaker at FIBO conferences

@ Deutsche Bank

I.f]'-:‘éf-p Jayzed Data Models Inc. is a US consulting
Data —E5 company incorporated in 1999.
modats| &7
Reuters
Jayzed holds the FIB-DM copyrights and is the designated assignee of the g
CODT Patent. German Stock

Exchange
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Origins of CODT and FIB-DM

NY Bank needs Schema for a new Security Master System, trying to leverage FIBO for Logical
Data Model.

Challenge: Data Architects are not familiar with RDF/OWL and have no experience in Protégé or Topbraid
Workaround: Ontologist writes SPARQL queries to extract metadata into MS-Excel spreadsheets.

CT AIM with Hedge Fund Ontology SEC Form PF assessments needs a relational platform

Challenge: Converting operational ontology of some 200 FIBO and hedge fund specific classes
Workaround: Manual transcription of graphs into ERWin diagrams. Some metadata extract and import.

Existing tooling chokes on very large ontologies and does not derive a useful Data Model.

Ontologies and Data Architects copy and paste manually.

So, | developed a better transformation and FIBO data model.
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Atlantic is the way to Semantic EIA and MDD

FIB 2024/Q2 -
TFuII 3,074 entities
ﬁ'm lence The world’s largest data model.

ATLANTIC CODT  Configurable Ontology to Data model
o Transformation (CODT)




FIBO is more than a Knowledge Graph

/\\ “The Financial Industry Business Ontology (FIBO) is a business
" conceptual model developed by our members of how all
E D M | INC ’ financial instruments, business entities, and processes work in
- I\ the financial industry." (https://edmcouncil.org/general/custom.asp?page=aboutfiboreview )

The Council and its members correctly decided to define the business conceptual model in Ontology
Web Language (OWL), because of the superior semantics of the notation.

FIBO Conceptualization and Relations are fully applicable for lower-semantic taxonomies, concept

maps, object-, and data models. FIB-DM is a perfect conceptual data model.
(https://fib-dm.com/ontology-class-and-data-model-entity-hierarchy/ and https://fib-dm.com/ontology-object-property-data-model-associative-entities/)

* Finance kev p0|nt https://fib-dm.com  © Jayzed Data Models Inc. 2024
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The FIBO is superior to vendor data models

Almost six hundred years ago, Robert I
d’Uzes proclaimed Charles VII King of
France. Yet the Involved Party is still an
ultimate supertype in numerous reference
models and databases.

The FIBO breaks up that comingled entity
into two fundamental concepts, the
Autonomous Agent (person, legal entity)

and Thing in Role (customer, employee,
broker).




AA

Autonomous Agent

TIR
Thing in Role

REF

Reference

ARR

Arrangement

¥iog )

LOC

Location

PRD SvC AGR DOC com
Product Service Agreement Document Commitment
— J e’
c | LC occ
ontractua Legal Construct Account Time Occurrence
Element

* Finance user int
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ne 15 fundamental business concepts

The fifteen
Fundamental
Business Concepts
are ultimate
supertypes in the
FIBO Data model.

80% of FIB-DM
entities are
subtypes of the 15
concepts.
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EDMC support and 3,500 data model downloads

. . = " - o x

“Many midsize EDMC members want to *
. ) 4 8 specedmcouncil.org/fibo/FIB-DM w @ t i
leverage the industry standard, but don’t
have ontology tooling, databases, and the
. . —

human eXpertlse Inhouse yet-” EDMCounciI ABOUT FIBOVIEWER DOCUMENTATION~ PRODUCTS~ EDUCATION ™~ EXTERNAL -
(https://spec.edmcouncil.org/fibo/FIB-DM)

/ \ FIBO OWL

Wlth FlB_DM' Data ArChiteCtS no |Onger = FIBO I_S‘DEVELDPED AS AN ONTOLOGY IN THE WEB ONTOLOGY
manually transcribe ontology graphs and ° LANGUAGE (OWL)
copy and paste definitions. Three [p——
thousand five hundred users downloaded
the Open-Source version of the FIBO Data

Oee

M Od el FINANCIAL INDUSTRY BUSINESS DATA MODEL (FIB-DM)
FIB-DM is a complete model transformation of the FIBO into a Conceptual Data Model.
However, even with FIB-DM, Architects at w
larger Financial Institutions must still c&p ? FIBO POWERDESIGNER
. . . . i R }'M
their FIBO customizations and extensions Fadiel Ty it Chualey erW|n I \;}' @
manua I Iy The FIBO in PowerDesigner, ERWin, Sparx EA, ER/Studio, Visual Paradigm, and other modeling tools
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Ontology-derived Data Model

Ontology graph Transformation/mapping Conceptual Data Model

- — Class to Entity
I fibo-fbc-fet-fse:Depositoryinstitution I » | Depository Institution

Subclass to Inheritance (subtype) Depository Insftuton subiype
fibo-fbc-fet-fse:Bank | CP
Bank
W fibo-fnd-rel-reLisProvidedsy Object Property to Associative Entity o

Bank Account

Object Property to Association ,
i
 » <<Associative Entity>>
identifies

| M fibo-fnd-aap-agtiidentifies

Class Restrictions, domain and range

determine Relationships and cardinalities Bank AccourhEbli

fibo-fbc-pas-caa:BankAccountidentifier

CODT patent drawing FIG.1 System (removed numerals and added colors)

g https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Current tooling imports are not fit for purpose

FIBO - Enterprise Architect

Data Modeling tolls,

LF ¢ Start Decian Devzlop Puhlish Simulate Sperialize Construct Execute Confinure Sperify @ Find Command.. & Perspective
S D vV P M E N X C ¥ v
) f % i i ) i ——— O O
Spa rX EA a nd IBM IDA C{ /|£| E‘ D-g D W] swmieres I:l *J Unio Default Style  ~ | B/ ~ P o Ty % ClERomEEs Filtering Off ad LY T Smwm_'mm"_
* ] Roadmap T Reda =} Pan-and Zoom e — | 1 HV Lotk [] Perpendicular Lines
have a rudimentar Search Portals Appearance Options Select az Save L e R P & W T E- e o T Breserdidion i "
- - - - - aom ¥ — — = iagram Layout ~ -
y Explore Diagram Style Alignment Toals Filter Helpers
|mp0 r‘t for RDF/OWL Q@ © » / » Model » hitps//spec edmeouncil ora/fibo/ontology /AboutFIBOProd/ ¥ b | Find Package
. . - 0 x » https: /fspec.edmcouncil.org/fibo/ontology (FNDfAgentsAndPeople Peaple/. Ontology Definition Diagram w9
files. The imports are L ¢
: BowE ¢ g =- Whitps/spec.edmcouncil.or.. x | 4k
One—CliCk bIaCkbOX | Project] ot Diagr. Elem.. Mame:  https;//spec.edmcouncilorg/fibofontology/FAD/AgentsAndPeople fPeople/ -
I . Author:  jziem
. . a4 5 Model = Version: 1.0
W|thout Optlons and b ® https//spec.edm Created: 2019:02-15 105506 AM iLorg/fibof ple/People/Person
d' . 4 [ nttpsi//spec.edm Updated: 2019-09-16 3:43:03 PM
lagnostics % e 4k
g . ardfssubClassofs — —
B «datatypePre https: W S R
B wowiCiasss h .edmcoundil.org/fibo/ontology/FND/Agent ple/Peaple,
B cowlClasss h «rdfspanardisDamains wrardfsterdisDomain» «rdfsDemain»
H E =objectPrope «rdfsDomaina
URIs as entity names S citri
5] =objectPrope
B «datatypePrc o
«datatypePropertys
Datat ti B otjectPrope T Jispec.edmeound o FND hgentsAraPeoniesS e it t
atatype properties B cowiCiessoh s iLorg/fibo/ / dPeo)ie/ s e e e R L R
B owlClessah \_/’
become classes
g mwlgam: i % : wdfs;ubcla;sof»\
b «owlClasss
b B cowlClassa h
P b B cowlClasss h Srdi=siobroperici
Class restrictions become o oot o/
E cowlClass= h wdatatygab
anonymous pseudo classes = AL
cowlClasss h . «rdfsSubPropertyOf»
//specedmeoundil.org/fibo/ontologyy \pentsAnd £/Peok ek 5
B cowlClassa h
B cowiClassah
. . b B cowlClassa h
No import of annotation L e ardissubProperty0fs «rdfsSubPropertyOfs
. = i H“ / / \ \ ——r |
properties 1 2 K >
OWLRestriction:<anonymous> Left: 529xTop: 188 - Width: 423 x Height: 70 Structural - [ AF il CRL
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The parsing approach is not scalable

Traditional transformations parse ontology files. They 0w Contivts 1.2 RN
encounter elements of the ontology and create elements of the
data model as they process the source files. The parsing
approach reaches its limits with very large ontologies like the
FIBO.

Per default, ontology object properties transform into data
model relationships. This transformation loses Metadata for
object properties with particular design patterns.

XLB and other large Financial Institution developed
rudimentary transformations.

Compare FIB-DM to a vendor or in-house transformations of License the technology that created the
the FIBO and see the difference! industry-standard rather than DIY!
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Outcome of the transformation: Package Properties

The Package Name is the rightmost string in the
ontology namespace.

CODT transforms the ontology prefix as the
unique code of the package.

Note: All ontology classes, properties with the
prefix fibo-fnd-agr-agr become model
objects of the Agreements package.

The URI is the Uniform Resource Identifier of the
ontology. It is a traceability link to the source of

the model object.

E# Package Properties - Agreements (AGR) (fibo-fnd-agr-agr) O x
General | Definition  Extended Attibutes
\“ MHame: [Pfareements (AGR] | =
Code: |ﬁbl:u-fnd-agr-agr | =
Commert: This ontology defines concepts for agreements, for use in other ontology elements.
Agreements as defined here are the actual agreements between parties, and this
ontology is intended to be refemred to in conjunction with the contracts ontology which
defines the actual contracts which formalize such agreements. The concepts of
agreement and contract are intended to be kept distinct in the FIBO ontologies, that is
neither iz intended to be regarded az a sub type of the other.
Stereotype: | w |
Default diagram: ﬁ Agreements - Agreements e _._J
Use parent namespace
HKeywords: | |
URI: |ht'tps:ﬂspec.edmcouncil.orgﬂibw’orrtology!FNDfﬁgreemerrtszgreemerdsf |_§j
Mare »> _gll ¥ Cancel Apply Help

The second part of this overview shows how CODT extracts properties, transforms and add them to the data model.

g https://fib-dm.com
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Package extended attributes

The Extended Attributes tab has a 7 Package Properties - Agreements (AGR) (fibo-fnd-agr-agr) O
list of ontology annotations. General Defintion  Extended Attributes
Name Data Type Value
1 Abstract (Text) This ontology defines concepts for agreements, for use in other ortology elements. Agreements as defined here
. 2 Address far Comme ; (String)
The default transformation 3 Change Mote (Text) The https://spec.edmeouncil.org fibo/ortology/FND/ Agreements./Agreement rdf version of the ontology was m
. . 4 Content Language | {String) http:/fwww w3 org/standands Aechs/owlHw3c_all
configuration uses the Abstract to e PR G
= | Copyright (Teot) Copyright = 2019 Jayzed Data Models Inc.
popu late the PaCkage Comment. 7 Depends On (Text) https://spec edmcouncil orgfibo/ontology/FMD/Parties/Roles/
8 Direct Source (Text)
. 9 Editorial Mote (String)
Extended attributes of Data Type 0| Explanatory Note { (Strin)
B H 11 File Abbreviation (String) fibofnd-agr-agr
TeXt are mu ltl_ll ne. 12 Filename (String) Agreements rdf =
For example, the Copyright E ﬁlitlc-rs- Nate :.gtnnl-;: - -
K ls Momative (Boglean)
attribute lists the Object 5 | lssued (Diate) g
< >
Management Group and EDM [ Locak Exensions g
Council copyrights. -
The License attribute lists the More>> | B v Cancel Aoy Help

FIBO MIT license besides Jayzed
and GPL-3.0.

g https://fib-dm.com  © Jayzed Data Models Inc. 2024



Entity properties

The Name is the ontology class Localname,
converted from Camel Case to LDM naming
convention (capitalized with space between
words).

\

The Code transforms from the ontology class P
Prefix: Localname.

_—

The Comment populates from the class
annotation RDFS comment and SKOS
definition.

There are two particular tabs for ontology
derived data models, Annotations and

Lineage.

[ Entity Properties - Payment Obligation (fibo-fnd-pas-psch:PaymentOhbligation) O 4
Related Diagrams Extended Attrbutes Dependencies i inks Version Info
General Attributes Data Protection ldertifiers Mapping Annctations Lineage Definition Fules
Name: ||' 3 | =
Code: |ﬁbo-fnd-pas-psch:F'a'_.frnemOingation | =

Comment: a legally enforceable duty to pay a sum of money, or agree to do something (or not to do something), according
to the terms stated in a contract
Stereotype: | w |
Mumber: | | [ Generate
Parent entity: |C0mm'rtmer|t |_ﬂ
Keywords: | |
<< Less = v Cancel Apply Help

https://fib-dm.com
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Entity annotations

FIBO has extensive documentation captured in
annotation properties.

The chart shows the number of classes with
annotated documentation.

Count

= owl:Class rdfs:label

= owl:Class skos:definition

= owl:Class fibo-fnd-utl-
av:adaptedFrom

owl:Class fibo-fnd-utl-
av:explanatoryNote

= owl:Class fibo-fnd-utl-
av:abbreviation

1615 = owl:Class fibo-fnd-utl-

avisynonym

= Entity Properties - Payment Obligation (fibo-fnd-pas-psch:PaymentObligation)

Related Diagrams
General Attributes
Source:

Abbreviation:
Adapted From:
Definition Crigin:
Explanatory Note:
Synonym:

Usage Mote:

BDFS Comment:
Defined By:
Label:

See Aso:

Alt. Label:
SKOS Definition:
Editorial Note:
Example:

MNote:

Pref, Label:
Scope Note:
Direct Source:
Related Speciication:

I << Less |%'

Extended Attributes Dependencies Traceabilty Links
Data Protection  |dentfiers ~ Mapping ~ Annotations  lingage

O X

Version Info
Definition Rules

|Ban'on's Dictionary of Business and Economics Temms, Fifth Edition, 2012

|payrnent obligation

|a legally erforceable duty to pay a sum of money, or agree to do something (or not to do something), ac

|the duty of a bomower to repay a loan, and the legal right of a lender to enforce payment

OK || Cancel | [ dngly Help |

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Entity lineage

The Lineage tab captures ontology metadata of the source class. The extended attributes provide traceability into the

ontology and preserve semantics beyond the entity-relationship model.

The Resource Name is class Prefix and Localname.
FIB-DM uses the resource name as the entity
code, but you can generate your codes in the
modeling tool.

The Localname is the rightmost string in the
Resource Name and URI.

The Prefix is an abbreviation of the URI defined in
the ontology.

The Uniform Resource Identifier of the class is a
link to the FIBO source ontology.

Restriction and Equivalent class axioms formulate
OWL semantics.

https://fib-dm.com

General

Besource Name:
|- Local Name:
/ Prefin:
Resource Type:
LRI

Equivalent:

Restriction:

e

<< Less

Related Diagrams
Aftributes

.

Cancel Spply

[ Entity Properties - Obligor (fibo-fnd-agr-agr:Obligor) O it
Bxended Attrbutes Dependencies Traceability Links Version Info
Data Protection |dentifiers Mapping Annotations Lineage Definition Rules
fibo fnd-agr-agr:Obliger |
|Obligor
L
ifibo-fnd-agr—agr |
owl:Class w
Il'rrlps:ﬁspec.edmcouncil.org;‘fibo.forrtologwFND;"Agreernents;’ﬂ.greemerrtsﬁ'@bligor |g]
5]
fibo-fnd-pty-lisPlayedBy some fibofnd-pty-ptyisAParty To min 0 fibofnd-agr-agr:Agreement ) __;},_J
fibofnd-agr-aar:hasCbligation some fibofnd-agr-agr:Commitment

Help

© Jayzed Data Models Inc. 2024
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Complex FIBO patterns (e.g. sub-properties) ...

fibo-civ-fnd-civ:FundPortfolio }

{ fibo-fnd-acc-cur:hasMonetaryAmount some fibo-fbc-pas-caa:Balance

| fibo-fbc-pas-caa:Balance

I [ fibo-fnd-acc-curhasMonetaryAmount

rdfs:subPrbpertyOf

owl:someValuesFrom

fibo-fbc-pas-caa:CertificateOfDeposit | [ fibo-fnd-acc-curhasNotionalAmount

| fibo-fnd-acc-cur:PercentageMonetaryAmount |

fibo-fnd-acc-curthasNotionalAmount exactly 1 fibo-fnd-acc-cur:MonetaryAmount

rdts:subPrppertyOf

I8 (fibo-fnd-acc-cur:PercentageMonetaryAmount] |

oW

fibo-fnd-acc-cur:MonetaryAmount
or fibo-fnd-acc-cur:PercentageMonetaryAmount

uesFrom

fibo-fnd-acc-cur:hasNotionalAmount some (fibo-fnd-acc-cur:MonetaryAmount
or fibo-fnd-acc-cur:PercentageMonetaryAmount)

fibo-loan-In-In:Loan [ fibo-loan-In-In:hasPrincipalAmount

fibo-loan-In-In:LoanPrincipal

fibo-loan-In-In:hasPrincipalAmount some fibo-loan-In-In:LoanPrincipal

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Require a sophisticated data model transformation

X Wrong \/ Correct

' <<Associative Entity>> | i
<<parent>> | ‘ <<Child>>
Fund Portfolio | J<| Balance Fund Portfolio | < = has Monetary Amount =" _~{ Balance

has Monetary Amount subtype

| Wy . .
Certificate Of Deposit |« ————=| Percentage Monetary Amount Certificate Of Deposit | (Dyatent>= | <<Assoc1.at1ve Entity>> = -;m‘;_ Percentage Monetary Amount
has Notional Amount ‘

has Notional ount subtype

<<parent>> |.,--‘ <<Associative Entity>>
"™ has Principal Amount

<<Child>>
o SSChile>> | Loan Principal

-

Loan = ~«=— Loan Principal Loan =

See the article of issues resolved for many-to-many relationships, closure axioms, hierarchies, incomplete and inverse object properties.
(https://fib-dm.com/ontology-object-property-data-model-associative-entities/)
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FIBO, vendor and in-house models for SEIA

We adhere
to the
industry-
standard

\

Our goal is

leverage

Normative Informative We consult
FIBO FIBO Other / FIBO
Production Development Standards
=l | development
pe &Q
Enterprise Inhouse Vendor
Data Model models models
Our method

is to derive

derive@

Implementation

Department -
Project o ‘ﬁ =
Application b E_,; h ’

25
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DAs, merge in your vendor and inhouse models

. Your vendor model has excellent value. Keep it E
and harvest the content!

B Adhere to the industry-standard 15 concepts and their
l—é—l subtype hierarchies
Adopt the FIBO/FIB-DM names and definitions

Written Contract Credit Agreement

L] L]

Witen Confact sty 1. Identify indirect entity matches, synonyms

2. Identify direct entity matches, beware of homonyms

Robert’s advice

3. Merge entities that are not already in FIB-DM,
identify the appropriate supertype.

g 4. Merge attributes from your vendor model.

[ o
o ..o Note that the FIBO Data Model correctly defines Financial Instruments as a subtype of
= : the Contract, an Agreement — not a Product as some Vendor model do.

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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The concept maps, FIB-CM, link to the data model.

. [FIB) fuss
i "
1) [m}tﬁﬁwmmm .
Legal En}'igr Monetary
Identifie Amount
idantifies
?H‘l&apkal
— has Country
has Registered Address |lrmng eoe
Thing . ntyps b
Stock
orporation
hasldentity Registered ‘w-m ‘wm‘
Address 'g . ﬁ_\
[ | ‘ ‘ \ |
il \ | 1 |
ety Registration ¢ e e o 5
Authority 23
[ITS. Pe—
identifies, e
L] St oo ot
Depository . P atuton —
Institution e ? [E—— p——
o
FDIC
Certificate Registry [Rm——— T 3
Number -

https://fib-dm.com/semantics-for-finance-users/
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FIB-DM General Public 3.0 vs. Customer License

Topic

FIBO Release

Domain

Distribution

Number of
Entities

Normative

Informative

Resources

Detail

Original FIB-DM

Your FIB-DM derived works

Foundation
Business Entities
Finance, Business & Commerce
Securities
Derivatives

Indexes & Indicators
LOANS

Funds

Corporate Actions
Market Data
Business Processes

PowerPoints

Videos

Whitepapers

* Finance key point

Your current Your upgrade
General Public License 3.0 |Jayzed Customer License

2018/Q4 2024/Q2
Public Private
encouraged prohibited

Open Source Private, not applicable

1029 3,074
4 v
v v
v v
X 4
X 4
X 4
X 4
X v
X v
X v
X 4
X v
X v
X v

https://fib-dm.com  © Jayzed Data Models Inc. 2024

Open Source license requires you,
to copyleft, that is to license your
derived models to the public.

With a commercial license, you keep
FIB-DM extensions private.

Likewise, for the public, all Education
materials are subject to copyright

With a commercial license, you

are free to modify, translate, edit,
and even lift off images and
diagrams as long as they remain
within your organization.

28



Financial Industry Business Data Model - summary

* Most comprehensive Enterprise Reference model with
3,074 entities

e Superior Design of a Semantic Data Model
* Extensive documentation of the industry-standard ontology
* Full lineage to the ontology

e Semantic Enterprise Information Architecture
 Same names, definitions, and design patterns across the
enterprise
* The ontology at the apex includes business-friendly concept maps,
derived data, and object models.
* Unifies semantic and conventional data management

* Finance key point




Transparency for your FIB-DM evaluation

Explore the Study the
PowerDesigner Education
Model resources

| Examine the Review

e o - 2024/Q2 Full & license,
- ___ = 7 Model content m maintenance,
p— 1 = and pricing

* Finance key point




Version 1.0 Atlantic: CODT meets MS-PowerQuery

MS-Excel, PowerQuery,
and the M-language




The patented technology that created the
FIBO Data Model

The old OWL file-parsing-approach doesn’t produce usable data models. It can’t cope with very large ontologies.

The new ETL approach creates high-quality models. The technology is fully scalable and configurable.

RDF owL

{ Extract J '[Transformj { Load ]

Metadata-Sets (MDS) are keyed records holding properties for all objects in the model. (E.g.. all 4,568 entities)

Ontology metadata sets hold the record extracted from the ontology platform
Entity-Relationship metadata sets transform ontology into ER.
PowerDesigner (or another tool) metadata sets are ready to load into the data modeling tool.

g https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Metadata sets are the novel approach.

XLSX
Metadata Sets are metadata stored

in data sets.

Similar to system tables on a relational
database, CODT metadata sets are

| Step 1 > P&WerDESigner isomorphic representations of
R ontology, entity-relationship, and data
oy modeling tool-specific metadata.
Ontology Generic
Metadata Set Entity Relationship

Metadata Set

The transformation is a two-step

Sparx Enterprise Architect process:
Metadata Set
Transform Ontology Transform the Generic ER The same generic ER Metadata Set is
Metadata into generic into Tool specific the source for both PowerDesigner
Entity-Relationship metadata. and Sparx EA metadata sets.

metadata
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Ontology class to data model entity — a journey

JugenZiemer GY) &

[N R T SR

:a

[} Home Insert Draw Page Layout

> £

dct:LlicenseDocument
fibo-be-corp-corp:BoardAgreement
fibo-be-corp-corp:lointStockCompany

fibo-be-corp-corp:PrivatelyHeldCompany

fibo-be-corp-corp:PubliclyHeldCompany
ibo-be-corp-corp:Registrationldentifier

Formulas Data Review View

=CONCAT{[@namespace],[@Localname])

B

det:LicenseDocument
fibo-be-corp-corp:BoardAgreement
fibo-be-corp-corp:lointStockCompany
fibo-be-corp-corp:PrivatelyHeldCompany

fibo-be-corp-corp:PubliclyHeldCompany

fibo-be-corp-carp:Registrationidentifi
ifierScheme

3 fibo-be-corp-corp:RegistrationldentifierSch

fibo-be-corp-corp:ReligiousCorporation
fibo-be-fet-fct:Business

|fibo-be-fct-fct:Commerce

fibo-b P p:Registrati
fibo-be-corp-corp:ReligiousCorporation
fibo-be-fct-fct:Business
fibo-be-fet-fct:Commerce

Developer

Table Tools

Help Power Pivot QuickBooks Design Query

namespace

http://purl.org/dc/terms/
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/

https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/

https://spec.edmcouncil.org/fibo/ontology/BE/F: |Entities/F

https://spec.edmcouncil.org/fibo/ontology/BE/FunctionalEntities/FunctionalEntities/ the commercial activity of buying and selling goods

O search

dct
a formal, legally binding agreement between members of : fibo-be-corp-corp
1. In the UK, the original {17th century) name for a corporat fibo-be-corp-corp
A firm whose issued shares are all held by a family or a smé fibo-be-corp-carp
a company whose shares are traded and held publicly fibo-be-corp-corp
an identifier that is officially allocated to an organization ai fibo-be-corp-corp
the scheme that defines the registration identifier per the fibo-be-corp-corp
a not for profit organization whose objective is specific to s fibo-be-corp-corp

|Entities/ An organization or economic system where gl_mds and serv fibo-be-fct-fct

fibo-be-fct-fet

1 Share

LicenseDocument hti
BoardAgreement htj
JointStockCompany hti
PrivatelyHeldCompany htj
PubliclyHeldCompany hti
Registrationidentifier htj
RegistrationldentifierScheme hti
ReligiousCaorporation htj
Business htt
Commerce htj

3 Comments

» Classes | Equivalent | Subclasses

SubProperties

SuperclassDisjoint \ ObjectProperties | ObjectPropertyRange | ObjectPropertyDomain \ Ve ..

®

e

#

AutoSave

Fil

a4

e Heme Insert Draw Page Layout

e S

det:licenseDocument
fibo-be-corp-corp:BoardAgreement

PowerDesigner MDS - Excel

Formulas Data Review View

fibo-be-corp-corp:JointStockCompany

B

fibo-be-corp-corp:lointStockCompany

W00~ Ov e
|

E

fibo-be-corp-corp:PrivatelyHeldCompany
fibo-be-corp-corp:PubliclyHeldCompany
fibo-be-corp-corp:Registrationidentifier
fibo-be-corp-corp:RegistrationldentifierScheme
fibo-be-corp-corp:ReligiousCorporation
fibo-be-fet-fet:Business
fibo-be-fct-fet:Commerce

a company whose shares are traded and held publicly
an identifier that is officially allocated to an organization at the time (fibo-be-corp-corp
the scheme that defines the registration identifier per the issuing reg fibo-be-corp-corp
a not for profit organization whose objective is specific to some fundi fibo-be-corp-corp
An organization or economic system where goods and services are ex fibo-be-fct-fet

the commercial activity of buying and selling goods

Developer

a formal, legally binding agreement between members of the Board (fibo-be-corp-corp
1. In the UK, the original (17th century) name for a corporation in whii fibo-be-corp-corp
A firm whose issued shares are all held by a family or a small group offibo-be-corp-carp

Table Tools aery Tools

Help Power Pivot QuickBooks Design Query

LicenseDocument
BoardAgreement
JointStockCompany
PrivatelyHeldCompany
PubliclyHeldCompany
Registrationidentifier
RegistrationldentifierScheme
Religio_uscurpu_ra_ticn
Business

Commerce

fibo-be-corp-corp

fibo-be-fet-fct

Jurgen Ziemer GY

O Search

http://purl.org/dc/terms/LicenseDocument
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/BoardAgreemer Board Agreement
https://spec.edmeouncil.org/fibo/ontology/BE/Corporations/Corporations/JointStockComp Joint Stock Company
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/PrivatelyHeldCc Privately Held Company
https://spec.edmecouncil.org/fibo/ontology/BE/Corparations/Corporations/PubliclyHeldCor Publicly Held Company

https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/Registrationider Registration Idel
https://spec.edmecouncil.org/fibo/ontology/BE/Corporations/Corporations/Registrationlde: Registration Identifier Scheme
https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/Rel
https://spec.edmecouncil.org/fibo/ontology/BE/FunctionalEnti

s/FunctionalE es/Busin

¥ Share

License Document

l_.lsl;crpu:_Religicqs Corporation

Business

= Comments

Entity Inheritance

Inheritance Link | Associative | Association Inheritance

®

Association Inheritance Links |

B

https://spec.edmcouncil.org/fibo/ontology/BE/FunctionalEntities/FunctionalEntities/Comn Commerce

=2
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System overview

Microsoft Excel is the tool of choice to view and
analyze tabular data, and every data architect has
Excel and knows how to use it.

Hence, MS-Excel is not only a fast prototyping tool
for the CODT Metadata Sets but also makes the
transformation easy to deploy.

Component Metadata Set Excel Workbook
Extraction Ontology Metadata Ontology MDS.xlsx
Transformation  Generic ER Metadata Entity Relationship MDS.xIsx

Load PowerDesigner PowerDesigner MDS.xlIsx

Any platform and programming language can
implement the system, metadata sets, and

method.
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=]

Ontology Platform

SPARQL Interface Application Programming Interface

or parsing

O

= |

Data Modeling Tool

O

Configurable Ontology to Data Model Transformation (CODT) ‘

<<component>> @
Extraction

<<component>> %

Configuration

<<component>> %
Load

l

/

<<component>> @
Transformation

<<component>> gl ‘
Analytics

<<component>> @
User Interface

CODT patent drawing FIG.2, System
(in color, numerals removed for clarity)
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Extraction with SPARQL queries

# Owl Classes.rqg

SELECT ?class ?gname ?namespace ?skos_definition The SPARQL query selects Class, qualified
WHERE { name, namespace, and definition, filtering out
?class a owl:Class . unnamed classes.

BIND(afn:namespace(?class) AS ?namespace) .

FILTER (smf:isBound(?namespace) ).

BIND (smf:gname(?class) AS ?gname ) .

OPTIONAL { ?class skos:definition ?skos_definition}

FILTER (?class NOT IN (owl:Nothing, owl:Thing)) The result set is a CSV file..

}

| grClasses - Notepad - O ®
File Edit Format View Help

klass gname  namespace skos_definition A
dct:licenseDocument dct:licenseDocument http://purl.org/dc/terms/

fibo-be-corp-corp:BoardAgreement fibo-be-corp-corp:BoardAgreement https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ a formal, legally binding agreement

fibo-be-corp-corp:JointStockCompany fibo-be-corp-corp: JointStockCompany https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ 1. In the UK, the original (17th cem
fibo-be-corp-corp:PrivatelyHeldCompany fibo-be-corp-corp:PrivatelyHeldCompany https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ A firm whose issued shares are all h¢
fibo-be-corp-corp:PubliclyHeldCompany  fibo-be-corp-corp:PubliclyHeldCompany  https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ a company whose shares are traded am
fibo-be-corp-corp:RegistrationIdentifier fibo-be-corp-corp:RegistrationIdentifier https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ an identifier that i:
fibo-be-corp-corp:RegistrationIdentifierScheme fibo-be-corp-corp:RegistrationIdentifierScheme https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ the scheme that defir
fibo-be-corp-corp:ReligiousCorporation fibo-be-corp-corp:ReligiousCorporation https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ a not for profit organization whose

fibo-be-fct-fct:Business fibo-be-fct-fct:Business https://spec.edmcouncil.org/fibo/ontology /BE/FunctionalEntities/FunctionalEntities/ An organization or economic system wl

fibo-be-fct-fct:Commerce fibo-be-fct-fct:Commerce https://spec.edmcouncil.org/fibo/ontology/BE/FunctionalEntities/FunctionalEntities/ the commercial activity of buying ant »

< >
Ln1, Col1 100%  Windows (CRLF) UTF-8
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Extraction: CSV result set into Ontology MDS

The ontology metadata workbook imports the raw extract and performs simple format conversions
from the raw result set.

AutoSave Ontology MDS - Excel Table Tools  Query Tools

File Home Insert Draw Page Layout Formulas Data Review View Developer. Help Power Pivot QuickBooks Design Query £ search 15 Share 1 Comments
G2 b Fe =CONCAT({[@namespace],[@Localname])
A B c | D E F

il

2 |dct:LicenseDocument d enseDocument http://purl.org/dc/terms/ icenseDocument

3 |fibo-b p-corp dAg! fibo-be-corp-corp:BoardAgreement https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ a formal, legally binding agreement between members of i fibo-be-corp-corp  BoardAgreement ht{

4 |fibo-be-corp-corp:JointStockCompany fibo-be-corp-corp:lointStockCompany https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ 1. In the UK, the original (17th century) name for a corporat fibo-b p-corp Joi kCompany hti

5_|fibo-be-corp-corp:PrivatelyHeldCompany fibo-be-corp-corp:PrivatelyHeldCompany https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ A firm whose issued shares are all held by a family or a sme fibo-be-corp-corp PrivatelyHeldCompany ht{

6 |fibo-be-corp-corp:PubliclyHeldCompany fibo-be-corp-corp:PubliclyHeldCompany https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ acompany whose shares are traded and held publicly fibo-be-corp-corp  PubliclyHeldCompany ht{

7 |fibo-be-corp-corp:Registrationldentifier fibo-be-corp-corp:Registrationldentifier https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ an identifier that is officially allocated to an organization aifibo-be-corp-corp  Registrationidentifier hti

8 |fibo-be-corp-corp:RegistrationldentifierScheme fibo-be-corp-corp:RegistrationldentifierScheme https://spec.edmeouncil.org/fibo/ontology/BE/Corporations/Corporations/ the scheme that defines the registration identifier per the fibo-be-corp-corp RegistrationidentifierScheme  hti

8 |fibo-be-corp-corp:ReligiousCorporation fibo-be-corp-corp:ReligiousCorporation https://spec.edmcouncil.org/fibo/ontology/BE/Corporations/Corporations/ a not for profit organization whose objective is specific to s fibo-be-corp-corp  ReligiousCorporation ht{

10 |fibo-be-fot-fct:Business fibo-be-fct-fet:Business https://spec.edmcouncil.org/fibo/ontology/BE/FunctionalEntities/Functional £ es/ An organization or economic system where goods and serv fibo-be-fct-fct Business. hti

11 |fibo-be-fet-fet:Commerce fibo-be-fct-fet:Commerce https://spec.edmcouncil.org/fibo/ontology/BE/FunctionalEntities/FunctionalEntities/ the commercial activity of buying and selling goods fibo-be-fct-fet Commerce hti

3 Classes | Equivalent | Subclasses | SubProperties | SuperclassDisjoint | ObjecProperties | ObjectPropertyRange | ObjectPropertyDomain | Inve ... (&) 1 3

i B 1 + 100%

We have the Class, Qualified Name, Namespace, the CODT configured main descriptive annotation
property, Prefix, Localname, and FIBO URI. Other Excel tabs, ontology metadata sets for Object
Properties, Domain, Range, Sub-class, and Sub-property.

=2
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Excel Power Queries extract into the MDS

AutoSave (@ Off) [E'] Ontology MDS - Encel Jurgen Ziemer flﬁ 53|
Homi | Inserd Draw Page Form Data Rewvie View Deve Help Powe Quick Design  Query &2 Search it =
A
m - HERGe| (B BB OER ||
Stacks  Geography || | Z| Sert | Filter Data What-If Forecast | Outline
graphy 5| | Z| ﬁ Tools ¥ | Analysis~ Sheet ~
Drata Types Sort & Filter Forecast o~
AL i e class ¥
A -l : ,
1 Queries & Connections ~ ~
2 |fibo-be-corp-corp:BoardAgreement fibo-be-c
el it = i Queries | Connections
3 |fibo-be-corp-corp:iointStockCompany fibo-be-c
4 ﬁh&b&-caip{afpﬂﬁvaielyﬂeld&jmparﬂt fibo-be-c 42 gueries
5 |fibo-be-corp-corp:PubliclyHeldCompany fibo-be-c ; s M
5 : gilell WL s
& |fibo-be-corp-corp:Registrationidentifier fibo-be-c HoIogy.- [21] A
7 |fibo-be-corp-corp:RegistrationidentifierScheme fibo-be-c [ Inverse
2 |fibo-be-corp-corp:ReligiousCorporation. fibo-be-c 98 rows loaded.
¢ |fibo-be-fct-fet:Business fibo-be-f ™ Data P
- S lata Propéert
10 |fibo-be-fet-fet:Commerce fibo-be-f S ID g}'d
11 [fibo-be-fect-fct:Commercial Activity ;flbo-be—f oy e lacee,
12 |fibo-be-fct-fet:CooperativeSociety fibo-be-f Bl Class S— - S
13 |fibo-be-fet-fet:FamilyOffice fibo-bef - | 1,390 rows loaded. v
3 Classes | Superclasses | Subclasses | .. (B '
Count: 5564 B [0 -B + 100%

https://fib-dm.com

© Jayzed Data Models Inc. 2024

Get Data opens Excel Power Query
Ribbon.

The Metadata Sets are self-
populating - every worksheet has

query.

We can refresh (=load) individual or
all metadata sets.

The Queries & Connections pane

. shows the load status (any errors)
and the number of records in the
MDS.
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Transparent transformation rules

| &+ = | csvClass - Power Query Editor

Home Transform Add Column View a
T E Formula Bar |:| Monospaced |:| Column distribution IEE D Always allow D [=1
|
{} E Show whitespace |:| Calumn profile = 'Er =
Query ! Goto Advanced Query
Settings L] column quality Column Editar Dependencies
Layout Data Preview Columns Parameters Advanced Dependencies
> | fx = Table.RenameColumns{#”Promoted Headers®,{{"[class]", "class"}}) b4 Q =
: uery Settings Metadata
= . a8 B — 1 aB = ' d
| |[E= e class | A’ gname | ¥ || A% mamespace .
A 4 PROPERTIES preview
o 1 |dctlicenseDocument det:LicenseDocument http:/fpurl.org/dcfterm K
i ame
2 |fibo-be-corp-corp:BoardAgreemeant fibo-be-corp-corp:BoardAgreement https:/fspec.edmcounc - |
e covilass
| 3 I fibo-be-corp-corp:JointStockCompany fibo-be-corp-corpJointStockCompany https:/fspec.edmoounc
4 iﬁl:lu-—h&mrp-ccrp:Privaue{l,lHEIdCampanv fibo-be-corp-corp:PrivatelyHeldCompany https:/ fspec.edmoounc All Properties
_S_I fibo-be-corp-corp:PublicdyHeldCompany fibo-be-corp-corp:PublicdyHeldCompany https:/fspec.edmoounc 4 APPLIED STEPS
6 : fibo-be-corp-corp:Registratienldentifier fibo-be-corp-corp:Registrationldentifier hittps:/fspec.edmoounc ~ =
} i ource H
7 | fibo-be-corp-corp:RegistrationidentifierScheme fibo-be-corp-corp RegistrationidentifierScheme https://spec edmoounc Ch 4T Tra n Sfo rm at | O n
— anged Type
8 |fibo-be-corp-corp:ReligiousCorporation fibo-be-corp-corp ReligiousCorporation hittps:/ fspec edmoounc p tid Hesid rUIeS
—i romoted Headers

| 8 ?ﬁbo—h&fct-fct:ﬂusiness fibo-be-fot-fct: Business

10 ;ﬁho-b&fct-fct:(:ummerce
l11] €
4 COLUMMNS, 999+ ROWS . Column profiling based on top 1000 rows

fibo-be-for-fet:Commerce

https://fib-dm.com  © Jayzed Data Models Inc.
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7 Renamed Columns

PREVIEW DOWMLOADED AT 14114
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4GL Query and transformation language

The data source is the raw SPARQL query result set.

Advanced Editor

Display Options = 0

csvClass

Iek
Source = Csv.Document(File.Contents{CODT_HOME & "\Ontology Source\grClasses.txt"},[Delimiter=" ", Columns=4, Encoding=1252, Quotestyle=QuoteStyle.Nonel),
#"Changed Type" = Table.TransformColumnTypes(Source,{{"Columnl”, type text}, {"Column2®, type text}, {"Column3", type text}, {"Columnd”, type text}}),
#"Promoted Headers" = Table.PromoteHeaders(#"Changed Type™, [PromoteAllScalars=true]}, el
#"Renamed Columns® = Table.RenameColumns{#"Promoted Headers",{{"[class]™, "clazs"}})

in

#"Renamed Columns™

" Mo syntax errors have been detected,
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Transformation (1): Entity-Relationship MDS

Entity Code is the Class A Formulas transforms the Localname into an
QName entity Name per the Naming convention:
=UnCamel ([@Localname])

Prefix and Localname
split the code

AutoSave = Entity Relationship MDS - Excel Table Tools  Quer..  Jurgen Ziemer (, b (£a]
File ome Insert Draw Page Layout Formulas Data Béview View Developer Help Power Pivot QuickBooks Design Query P [Search & Share =]
A B | C D E B
1 E] Name B comment Euri B prefix B Localname
2 |fibo-be-corp-corp:BoardAgreement Board Agreement A formal, legally binding agreement betw https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp BoardAgreement
3 |fibo-be-corp-corp:JointStockCompany Joint Stock Company 1. In the UK, the original (17th century) na https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp JointStockCompany
4 |fibo-be-corp-corp:PrivatelyHeldCompany Privately Held Company A firm whose issued shares are all held by https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp  PrivatelyHeldCompany
5 |fibo-be-corp-corp:PubliclyHeldCompany Publicly Held Company A company whose shares are traded and I https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp  PubliclyHeldCompany
6 5fibo—be—corp-corp:Registrationldentifier Registration Identifier An identifier that is officially allocated to https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp Registrationldentifier
7 |fibo-be-corp-corp:RegistrationidentifierScheme Registration Identifier Scheme The scheme that defines the registration | https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp  RegistrationidentifierScheme
8 |fibo-be-corp-corp:ReligiousCorporation Religious Corporation A not for profit organization whose objeci https://spec.edmcouncil.org/fibo/ontolog fibo-be-corp-corp ReligiousCorporation
9 ﬁfibo-be-fct—fct:Business Business An organization or economic system whet https://spec.edmcouncil.org/fibo/ontolog fibo-be-fct-fct Business |
10;fibo-be-fct-fct:(:ommerce Commerce The commercial activity of buying and sell https://spec.edmcouncil.org/fibo/ontolog fibo-be-fct-fct Commerce \ =
> Entity ‘ Supertypes ‘ Subtypes | Dataltem Associative_Entity_Supertype tAssociativeEntitySupertype | Associative_Entity | tAssociativeEntity | w @ «| »
& i m - i + 100%

A Power Query with the Ontology MDS as its source populates metadata.

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Transformation (2): Tool-specific MDS

The second transformation step converts the generic Entity-Relationship into a data modeling tool-specific
metadata set. In this case, PowerDesigner can directly import this MDS.

AutoSave (@ off) )~ PowerDesigner MDS - Excel Table Tools  Query Tools JugenZiemer () B

File Home Insert Draw Page Layout Formulas Data Review View Developer Help Power Pivot QuickBooks Design Query 2 Search ¥ Share  ©2 Comments
4 A B C D E F

il Code Bl Name v [ e ™ UR ™ prefi - T T —
2 |fibo-be-corp-corp:BoardAgreement Board Agreement A formal, legally binding agreement betwe https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp BoardAgreement |
3 fibo-be-corp-corp:JointStockCompany Joint Stock Company 1. In the UK, the original (17th century) nan https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp JointStockCompany ‘
4 |fibo-be-corp-corp:PrivatelyHeldCompany Privately Held Company A firm whose issued shares are all held by . https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp PrivatelyHeldCompany J
5 |fibo-be-corp-corp:PubliclyHeldCompany Publicly Held Company A company whose shares are traded and he https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp PubliclyHeldCompany 1
6 |fibo-be-corp-corp:Registrationidentifier Registration Identifier An identifier that is officially allocated to a https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp Registrationldentifier ]
7 fibo-be-corp-corp:RegistrationidentifierScheme Registration Identifier Scheme The scheme that defines the registration ic https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp RegistrationidentifierScheme \
8 |fibo-be-corp-corp:ReligiousCorporation Religious Corporation A not for profit organization whose objecti https://spec.edmcouncil.org/fibo/ontology/BE/Corpc fibo-be-corp-corp  ReligiousCorporation \
9 fibo-be-fct-fct:Business Business An organization or economic system where https://spec.edmcouncil.org/fibo/ontology/BE/Funct fibo-be-fct-fct Business J
10 |fibo-be-fct-fct:Commerce Commerce The commercial activity of buying and selli https://spec.edmcouncil.org/fibo/ontology/BE/Funct fibo-be-fct-fct Commerce |

» Entity | Inheritance | Inheritance Link | Individuals | Dataitem | Entity Attribute | Associative Entity | AE.Inheritance | AE.Inheritance Link | Only Associatt ... (&) < »

55} H [ 1 100%

-

For entities, the transformation is a simple copy of the Entity-Relationship MDS.
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Load: The data modeling tool imports the MDS

| 0 PowerDesigner - O X
File Edit View Repository Tools Window Help
DEBHILG S WBXVC TS BRED
7 o Pacges | ek L-st‘ Output s X
Filter: l l & 2 & Excel Import Properties - 1.1 Entities (PowerDesigner MDS 1. Entities.xlsx O o
=l Excel Imports
E}‘-HErmes General |mport Options  Table Mappings Defintion Rules Related Diagrams Extended Attributes Dependencies Traceabilty Links  Version Info
@ & 1.2 Inheritances
- 1.3 Inhertance Links Name: [1.1 Entities ]
8 g ;: g“:“a's Imported file: iD:\Locd Documents\Financial Regulation Ontology\Data Mode\CODT Home FIBO Q2 PROD\PowerDesigner\PowerDesigner MDS 1. Entities xlsx |;I Import ]
a ltems !
D ﬁ- 2.2 Entity Attribute Mapping description: Table Entity=Entity: Code=Code, Name=Name, Comment=Comment, URI=Local Extensions.URI, Prefix=Local Extensions.Prefix, Local =Local
& “_ 3.1 Associative Entities Extensions.LocalName, Restriction=Local Extensions.owl:Restriction, Equivalent=Local Extensions .owl:equivalentClass, Stereotype=Stereotype, Resource
D‘-BZ ative Entity Inhert Name=Local Extensions.ResourceName, Resource Type=Local Extensions.Resource Type
e Assoca‘ ve ! ance Table Inheritance=Inheritance (Skipped)
® ﬁ- 3.3 Associative Inheritance Links Table Inheritance_Link=? (Skipped)
3] & 3.4 Only Associative Entities Table Individuals=? (Skipped)
® ‘- 3.5 Only Associative Inhertance
- 3.6 Only Associative Entity Inhertance Lin Extensions file 5 —
- 4.1 Relationships Parent fornewe;ﬂendedattribdes:“ﬂcm} v| (2] ] 2 ]
- 4.2 Relationships Child Comment:
- 4.3 Relationship Dual —
7§ 4.4 Relationshi P
o - ph e [ ——— | Thereare 24 MDS for MDS columns map to
H \J . - -
- 51 Packages PowerDesigner Excel imports metamodel objects
-8 5.2 Package Hierarchy
- 6.1 Annotations Entity
-4 6.2 Annotations Data ltem e :
#1885 £ 2 Annatations Assnciative Frtit v << Less ;B ‘ 0K Cancel Apply Help
< > J
i - - B i B = >
{3 Local (1] Repostory ‘- General £ Check Model ) Generation A Reverse / | < >
L ————————— — ,

https://fib-dm.com  © Jayzed Data Models Inc. 2024

43



Stacked queries and ETL master the complexity

Ontology Metadata Set Entity-Relationship Metadata Set

sociative Entities | | [ Supertype (] pe | m Suhtyp:_lnllty o pert
Intermediate MDS
. . . ' ' Interface MDS
CODT Metadata sets for Ontology and generic ER implemented in two — S
Excel workbooks, Power Query data sources and tables. e

g https://fib-dm.com  © Jayzed Data Models Inc. 2024
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CODT Excel Power Query Statistics

The MDS folder holds queries that Interface  Intermediate  Total
provide the interface for metadata sets ~ Ontology 21 20 41
in the next transformation step. Entity-Relationship 24 58 82
Data Model 23 4 27
Total 150
Plus 18 SPARQL query templates

CODT is a white box, an open book. The Excel version software fully discloses all worksheets, queries, and
VBA code.

New users and operators can generate with a single click, using default configuration settings.
As a Data Architect, you use CODT as an ETL and development platform, diagnosing results and tweaking
transformation rules for your modeling and naming standards.

VBA developers may secure the data sheets, fully automate Extract and Load, or port the application.

45
https://fib-dm.com  © Jayzed Data Models Inc. 2024




CODT Embodiments

The CODT license includes the right to use protected intellectual property, metadata sets, and algorithms.
For full production SEIA, you can automate interfaces, and encode the patented embodiments below.

Implementation Embodiments

Ontology Source Transformation System Data Model
Application User Data Model Modeling Tool
Type Subtype Extraction oS type Interface Type Tool Interface
Power

Development Platform Conceptual .

Ontol MS D
ntology : SPARQL . MS-Excel White Box SSIBNET | import
platform RDF Store, Semantic Windows .
, Logical Sparx EA
Endpgint
. Local \ . ETL . Physical

RDF/OWL files World\Wide Web Parser Unix Program Guided Object \ Other API

Create a connection to your
RDF Store and run the
queries in a batch.

@

/]

Hold the metadata sets
on your RDBMS.
Transform with your ETL
tooling rather than M.

Move CODT
server-side.

https://fib-dm.com  © Jayzed Data Models Inc. 2024

\ CODT patent Table 14, %mbodiments (color {dded for clarity)

Create a Ul for

operators and

configuration
wizards

Generate
other
models

Load directly
using your data
modeling tool or

repository API
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Reverse mode embodiment, claims 10 & 16

The CODT Metadata Sets are bi-directional.
CODT can reverse-engineer ontologies from Data Models!

RDF Age A OWL

1. The Data Modeling The Entity-Relationship 1. The Ontology MDS populates
generates List Reports Metadata Sets populate from the Entity-Relationship
matching the Data from tool-specific metadata MDS.

Modeling tool-specific set. 2. Power Queries and formulas
MDS. break the data set down into

2. The Power Query triples.
populates the Metadata 3. Weloadin triples into the
sets, performing basic ontology platform, using
data cleansing. SPARQL CONSTRUCT or bulk

insert.

* Inance key poin https://fib-dm.com  © Jayzed Data Models Inc. 2024 47



Reverse example: Extract from
PowerDesigner

&1 PowerDesigner [LDM NYSE Open MDM, OpenMDM_LDM - D:\SharePoint\ Archive - Deutschei\Market Data\OpenMDM_LDM_V3_18..  — m| e . .
e g Our example is Logical Data Model created from the New
DQAEHPLD s SBXVCTRG BRAARIB/ pADEs FED, .. York Stock Exchange’s OpenMAMA messaging API.
| Object Browser =] OpenMDM_LDM * Result List | Output | s
Fiter: | | % & %
B rkspace Auction J [Dmelﬂnﬂk [ Quote:
Financial Industry Business Data Madel

Financial Industry Business Data Mode!

Financial Industry Business Data Model {Core)
Pl ik s Dt Mo e Tiese The PowerDesigner Entity list report has Code, Name, and
CODT Metadata Sets

PhyscaDatabiodel _ Comment. The PowerDesigner MDS sources the list report
Financial Resource Management (UAT) B ict Report Pro es - PowerDesians e O 4
NYSE Open MDM * g ki i = -
? EE:NI?:VEM?LDM General Column Fiter Row Fiter Content  Result Sets  Definition
it oL = = - =
%Mffmm x| s [E | H el S AutaSave 7 PowerDesigner MDS... Jurgen Ziemer
] Order Book Code Name Commert ~ File ~ Home Insert Draw Page Formu Data Reviev View Devell Help Power Quickll O Search i o
T Quote = | AUCTION Auction Data disseminated during the auction period, i.e. th
[ Referential DRDER_BOC : Order Book Represents the state of the onder book.
3 Security Status QUOTE GQuote The most current bid or ask prices and quantities a c22 v 7o -
- Trade REFERENTIAL: Referential Represents standing data such as symbal, commo
#-{_J Excel Imports SECURITY_ST: Secunty Status | Data that indicates the cument market trading con -
-0 Extensions TRADE Trade information that belongs to a transaclion that invol A B 2 . .
414 Data Sources il code B name B comment Queries & Connections ~ %
iz [l L Feparts 2 |AUCTION Auction Data disseminated during the || ) )
[E] PowerDesigner MDS Queries | Cannections
3 |ORDER_BOOK Order Book Represents the state of the org a——
4 QUOTE Quote The most current bid or ask pri!' 2 queries
;l 5 |REFERENTIAL Referential Represents standing data such| i oy
: - adciad AE 1Y (DN ocs
El & 'SECURITY STATUS Security Status Data that indicates the currenﬂ; CODT—HO"L (4] (D:\ocal Do..
£ 2 7 |TRADE Trade Information that belongs toat Connection only.
= : 8 | i &
| Moess | By v [ ok || cana | oW Help [ Entity_List Report K
; Iv ) - - e 6 rows loaded.,
(] Local (14 Reposory [lL< > 3 Entity | conf ... (& [4] ] »
Ready Select destination and press ENTER or choose Paste H [l -B + 100%
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https://fib-dm.com  © Jayzed Data Models Inc. 2024




Transform in the Entity-Relationship MDS

The Metadata Set populates from the PowerDesigner Entity MDS

Entity Relationship MDS - Excel

Jurgen Ziemer {. ] =

File Home Insert Draw Page Layout Formulas Data Review

B15 ™ S

SECURITY STATUS Security Status Data that indicates the current market tr: fib-omds

1
2
3
4
5 |REFERENTIAL
6
7
8

WView

E

Developer

Help Power Pivot QuickBooks

' Localname ' URIL

SecurityStatus https://fib-dm.com/OpenMD5/SecurityStatus

2 search lat

uﬂesmm:e Name

AUCTION Auction Data disseminated during the auction pe fib-omds Auction https://fib-dm.com/OpenMD5/Auction fib-omds:Auction
|ORDER_BOOK Order Book Represents the state of the order book. fib-omds OrderBook  https://fib-dm.com/OpenMDS/OrderBock fib-omds:OrderBook
QUOTE Quote The most current bid or ask prices and gu fib-omds Quote https://fib-dm.com/OpenMD5/Quote fib-omds:Quote
Referential Represents standing data such as symbolfib-omds Referential  https://fib-dm.com/OpenMDs/Referential fib-omds:Referential

fib-omds:SecurityStatus

Prefix and URI are configuration settings
matching the designated prefix and
namespace of the ontology

* Finance key point

function

https://fib-dm.com

The Entity Name transforms to
Localname with a Camel Code string

© Jayzed Data Models Inc. 2024

The Resource Name is a
concatenation of Prefix,

delimiter, and Localname

|TRADE Trade Information that_belc-ngs 1o a transactior fib-omc_!_s _Trade _https:_,f',_fﬁb—c_ﬁm.comepenM[_}_SfTrade fi_b—om_d_s:Trade 4
| / [

Entity | Configuration (&) [4] : [v]

E5] i m - ] + 100%




Load into ontology

A query populates the Class metadata set from the Entity MDS

AutoSave (@ o) [E'] "f) ¥ - Ontology MDS - Excel Table Tools Jurgen Ziemer (J }} Eal
File Home Insert Draw Page Layout Formulas Data Review View Developer Help Power Pivot QuickBooks Design O Search 1% Share J Comments
c1 i Je skos_definition

Queries | Connections

2 |fib-omds:Auction https://fib-dm.com/OpenMD5/Auction 4 Queries
3 [fib-omds:OrderBook https://fib-dm.com/OpenMDS/OrderBook :
ER Entity
6 rows loaded.
ER Class

4 |fib-omds:Quote https://fib-dm.com/OpenMDS/Quote &
Represents staﬂdmg data 5uch as s‘,rmbol c;ommodlty, a nd Excha nge mformatlan and any pertinent Connection only.
information about the contract terms. Prior trading pem}d closmgp‘settlement prices can also be LI mmT el

5 |fib-omds:Referential https://fib-dm.com/OpenMDS/Referential dﬁs&mm&tﬁd in this event type. TYP“H"Y thl5 l'elil'“’—‘ﬁ’-‘?"15 5'531'5 data. 6_rows losded:

Queries ... ¥ X

T_skos_definition
6 |fib-omds:SecurityStatus https://fib-dm.com/OpenMDS/SecurityStatus T & T loaded,
7 lfib-omds:Trade https://fib-dm.com/OpenMDS/Trade information that belongs to a transaction that involves the selling and purchasing of a tradable instrument | — —
Class | T.dass | T.skos definition | (&) ;41 _ [v] < >
Ready Count: 7 HH - [ ] — 4+ 100%

Triple, “T_” metadata sets break down the class record into subject, predicate, and object.

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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The triple match the SPARQL SELECT joins

subject predicate object
fib-omds:Auction rdf:type owl:Class
fib-omds:OrderBook rdf:type owl:Class
fib-omds:Quote rdf:type owl:Class
fib-omds:Referential rdf:type owl:Class
fib-omds:SecurityStatus  rdf:type owl:Class
fib-omds:Trade rdf:type owl:Class

# Owl Classes.rqg

SELECT ?class ?gname ?namespace

?skos_definition
WHERE {

[?class a owl:Class . ]

OP. NAL—{
?class skos:definition ?skos_definition

}

https://fib-dm.com

-

subject

fib-omds:Auction

fib-omds:OrderBook

fib-omds:Quote

fib-omds:Referential

fib-

omds:SecurityStatus

fib-omds:Trade

© Jayzed Data Models Inc. 2024

predicate

skos:definitio
n
skos:definitio
n

skos:definitio
n

skos:definitio
n

skos:definitio
n
skos:definitio
n

skos_definition

Data disseminated during the auction period, i.e. the period of time
when there is no automatic execution

on an order book. This also includes indicative data and, where
relevant, imbalance data sent during the

process that matches orders at the end of an auction and determines
the final auction price

Represents the state of the order book.

The most current bid or ask prices and quantities at which the
instruments can be bought or sold. The bid

guote shows the price and quantity at which a current buyer is willing
to purchase the instruments, while

the ask shows what a current participant is willing to sell the
instruments for.

Represents standing data such as symbol, commodity, and exchange
information and any pertinent

information about the contract terms. Prior trading period
closing/settlement prices can also be

disseminated in this event type. Typically this represents static data.

Data that indicates the current market trading condition of an
individual security, for example, if trading in

the security is suspended. This identifies phase transitions in the
venue’s market model.

Information that belongs to a transaction that involves the selling and
purchasing of a tradable instrument
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Assert the triple in the Ontology Platform

<% FIBO_DEV_2020_Q2 - TopBraid - Open MDS/OpenMDS.ttl - TopBraid Composer ME - O *
File Edit Mavigate Project Model Scripts System Inference TopBraid Applications Resource Window Help
2 QKA BiiE B ¢ v o v @|fi-omdsAuction i A oE | Ryl
e Classes i3 Wt @ W ¥ = 8 | |a LoadFIBODev.tt [s] OpenMDStH 52 | =
v @ rdfs:iResource (253) | e -
@ owlAllDifferent Class Form il
v owl:Thing b fib-omds:Auction
o fib-omds:Auction - Annotations
@ fib-omds:OrderBook . .
: skosidefinition
! fib-omds:Quote S ; ; g : ’ : : : : -
Loaded | _—— @ fib-omdsReferential [=1|Data disseminated during the auction period, i.e. the period of time when there is no automatic execution on an order book. This alse includes AT
—_—] = :

0 fib-omds:SecurityStatus

0 fib-omds:Trade

@ owlkNamedindividual
skos:Collection

Classes

skos:Concept

T A e e e o
o8 (V) .-a"'
[ Project Explorer 22 Hﬂ’ Basket =m|
= =
L=+ edg.topbraidlive.org ~
(= evn.topbraidlive.org
= FIBO
ke LCC
w L= Open MDS
53| OpenMDS.ttl
= sampleteamwork.topbraidlive.org
= server.topbraidlive.org
= SM
(= teamwork.topbraidlive.org w

indicative data and, where relevant, imbalance data sent during the process that matches orders at the end of an auction and determines the final
aucticn price

= (lass Axioms
rdfssubClassOf

owl:Thing i

<

S L. EF
Form | Browser | Diagram | Graph | Form Layout | Source Code |

'@ Imports | 4 Instances B Domain | = Relevant Properties | € Error Log | %+ SPARGL | 4 Text Search | &% Local Resources | ¥ SPARQL 32 =]
| J] =]
i

PO E A A E T RERE

CQuery Editor  Query Library [Subject] Predicate Object

| CONSTRUCT{ » | @ fib-omds:Auction skos:definition 5 Data disseminated durin
fib-omds:Auction skos:definition "Data disseminated during " fib-omds:OrderBook skos:definition £l Represents the state of t
fib-omds:OrderBook skos:definition "Represents the state @ fib-omd=Quote ckos:definition B Themost current bid o
fib-omds:Quote  skesidefinition "The most current bid or a i ' - it s :
fib-omds:Referential skos:definition "Represents standing ' fib-omds:Referential skos:definition 5] Represents standing dat
fib-omds:SecurityStatus skosidefinition "Data that indicates ' fib-omds:SecurityStatus skos:definition £l Data that indicates the c
fib-omds:Trade skosidefinition "Information that belongs to R o L=} information that belong
e
WHERE {} ¥

< >

P Definitions

\
SPARQL CONSTRUCT

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Bi-directional model transformation enables SEIA

We generate data models from industry/domain
and our proprietary ontologies. Design
conceptual models in RDF/OWL.

FIBO ATLANTIC CODT Fie-DM
Industry e s %\ Enterprise
In-house Project

We reverse-engineer our data models to
extend the enterprise and project ontologies.
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US Patent & Trademark Office publication

With 23 drawings, 19 tables, and 35 pages of
specification, the patent fully discloses the invention. -
P P y %{d%

, , , o
Sixteen claims comprehensively cover the method,  Fonere.
system, non-transitory storage medium, and all i O nto logy to

embodiments. Data mOdel

‘ Transformation

https://fib-dm.com/patent/

* Finance keV p0|nt https://fib-dm.com  © Jayzed Data Models Inc. 2024 54

The patent protects CODT licensees and
generated models, including FIB-DM.




License Agreement

* FIB-DM licensees can purchase CODT as an add-
on.
* New users can license FIB-DM + CODT bundle.

* Software deliverable are the MS-Excel CODT
Workbooks.
* The site license doesn’t limit the number of users.

* You are free to modify the software and

* (There is no standalone CODT license.) FIB to create new models for internal use.

* Jayzed already holds the copyright to the 7
FIBO Data Model. m

* Just like your FIB-DM license, you must
keep derived models confidential.

e 200101
ATLANTIC

A4

: * The license covers the intellectual
N
— property.

* Educations Resources are included.

N

* You are free to modify, translate, edit, and even
lift off images and diagrams as long as they
remain within your organization.

* You are free to leverage metadata sets, queries,
formulas and algorithms disclosed in source code,
and the specification for internal development.

* You must not share CODT embodiments.

* Inance key p0|nt https://fib-dm.com  © Jayzed Data Models Inc. 2024



Pricing

Licenses are priced for institution size, using your EDM Council membership tier as a segment.

Line of Business Metric Tier A Tier B Tier C
Sell Side Consolidated Capital | S10B+ S500M-S10B <$500M
) Assets under
Buy Side Y R —— S200B+ S50B-$200B <S50B
Assets under
Custody S1,000B+ S100B-S1,000B <S100B
Custody

The add-on price for existing FIB-DM licensees is two-thirds of your data model license. E.g. $10,000

https://fib-dm.com/full-data-model-upgrade/

for a Tier C bank. The bundle price for new users is 1.5 times the standalone FIB-DM.

Central Banks, Multilateral Lenders, and other qualifying financial institutions get the Tier C price (without further

discounts, irrespective of asset size.

Large commercial lenders and investment companies can get the early adaptor or stimulus discount.

®

https://fib-dm.com

© Jayzed Data Models Inc. 2024
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Proof of Concept (POC) - overview

The Proof of Concept is an offer to try, test, and evaluate CODT free of charge.

Scope SEIA is a huge enterprise transformation.
FIB-DM already proves that CODT creates the superior data model.
Objective Prove that CODT works for your FIBO extensions.
Test the application
Evaluate the Intellectual Property
Materials MS-Excel Workbooks
Education materials
Patent (for Legal and Compliance to assess)
Training & Two Days Training (online video conference)
Su pport Three Days support (emails)

* M https://fib-dm.com  © Jayzed Data Models Inc. 2024



Assemble your Proof of Concept Team

* Management, Finance, or business sponsor. You are authorized to sign non-
disclosure and license agreements.

Ontologist with an in-depth understanding of the FIBO and in-house
ﬁ ontologies. You adapt the queries to your SPARQL dialect and produce the
| raw ontology metadata .

Data Architect, with experience in Enterprise Reference models. You
configure CODT to match your naming standards, and load metadata sets into
the data modeling tool

Developer / MS-Excel Power User experienced in VBA, Power Query, and the
# M-Language. You can troubleshoot complex formulas and queries, and
explore technical embodiments.




Proof of Concept — technical preparation

FIBO

Financial Industry Business Ontology

Power PC (32 GB Ram), Windows 10 (64 bit), MS Excel, and MS
PowerQuery

Ontology Platform with SPARQL Query User interface: Topbraid
Composer, Protégé, or RDF-Store/Semantic Endpoint.

SAP PowerDesigner (PD) data modeling tool. If you have ERWin or other
modeling tools, use PD trial first and import the data model. Later, you
may customize CODT to import into your tool.

The FIBO loaded in you Ontology Platform. Before the POC try the Entity
Query and reproduce the raw metadata extract.

Your proprietary ontology should be an extension of the FIBO. Make sure,
to include FIBO modules and have a prefix defined for your namespaces.

E.g.:
@prefix br-bank-model: <http://bankontology.com/br/Bank model.ttl#> .

The Entity Query must return FIBO alongside your classes with prefix.

https://fib-dm.com  © Jayzed Data Models Inc. 2024
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Proof of Concept typical six-week timeline

I Du,a“on

1 CODT POC 2020 09-17 2020 11-04

POCs are rolling with maximal two banks at a
time.

e | e [ | o]
D B T
R I B B
D T R
D A R
D T N
D T

T — T T
[ oo | mow | mown | o |

- Two weeks are for introduction into
CODT and transforming the FIBO as
a POC.

S
=
E
)
3
> |
B
=V,

We repeat the transformation
exercise with the addition of your
proprietary ontologies.

You can explore configuration
changes and other embodiments
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Summary and conclusion

[xie/FiBo | RDF Tl owL

The Semantic COE and &
Ontologies must not &
become another silo.

The FIBO is the F | Bo

i n d u St ry Sta N d d rd . Financial Industry Business Ontology

CODT leverages
the ontology for
Data Management

Copyrights and Patents
protect your investment.

* Finance keV p0|nt https://fib-dm.com  © Jayzed Data Models Inc. 2024

xereow QU VISION IS Semantic

FIB-DM is the superior

: industry-standard Data
Model.
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Next step: Discuss a CODT POC

Send an email to jziemer@jayzed.com, “CODT POC” to have an

overview and discussion with your Q&A. You need a team and
executive sponsor to sign off on NDAs.

Find further resources on the FIB-DM website, the YouTube Education Channel and follow the LinkedIn
showcase for news, updates, and discussion.

FIB) [7}{a}{¥]
OM) oo [#H2} @

Download  FINANCIAL INDUSTRY BUSINESS ~ Upgrade
N

Now_  DATA MODEL

Open
Source
B

"

®

New
Informativ
e 4500-
setrass €Nty
model

https://fib-dm.com/

* Finance key point

https://fib-dm.com

https://www.youtube.com/c/fibdm https://www.linkedin.com/showcase/fib-dm/
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