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Introducing FIBO
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Financial Industry Data Standards

a-Chate pays the floating rate every 6 months, based on 6M EUR-LIBOR-BBA,
on an ACT/360 basis --
<swapstream>

<payerpartyreference href=" ?artyl />

ZreceiverpartyReference href="party2" />

<calculationPeriodpates id="floatingcalcPeriodDates">

<effectiveDate>
<unadjustedpate>1994-12-147</unadjustedpate>
<dateAdjustments>
<businessbayconvention>NONE</businesspayconvention>

</dateadjustments>

</effectivepate>

<terminationDate>
<\mad]ustedoa(e>1999 12-147</unadjustedpate>
<dateAdjustments>

<businessDayConvent on-HODFOLLOKING/bus inesspayconvention>
<businessCenter: primaryBusinessCenters”>
<bu51nesscer\ter>DEFR</bus1ness(enter>
</businessCenters>
</dateAd]us(ments>

</terminationDate:

e el o anberiodoaresad s tneness
<businessbayConvent i on>MODFOL LOWING</bus inessbayconvention>
<businesscentersreference href="primaryBusinessCenters” />

</ca1cu'\aUonPer1odDatesAd]ustment5>

<calculationpPeriodFrequel
S erioMMTLIpl Tty peroMITEI P TErs
<period>M</period>
<rollconvention>14</roll1Convention>
</calculationperiodrFrequency>
</calculationpPeriodDates>
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Disparate Data

a-Chate pays the floating rate every 6 months, based on 6M EUR-LIBOR-BBA,
on an ACT/360 basis --
o <swapstream>
<payerpartyReference href=", gartyl
St iverar T enhce FrEE e 1
<calculationperiodpates id="floatingcalcperiodpates”>
<effectivepate>
<unadjustedbate>1994-12-14Z</unadjustedpate>
<dateAdjustments>
<businessbayconvention>NONE</businessbayconvention>
</dateadjuscnencs>
</effectiveDate>
<terminationpate:
<unad;|ustedoate>1999 12-14Z</unadjustedpate>
<dateAdjustments>
<bus1nessDayconvennonchFoLLowING</bus1nessbaycunvennon>

<businessCenters aryBusinessCenters”>
<busi nesscenter>DEFR</bus1 nessCenter>
</businessCentel
</dateAd]ustments>

</terminationDate:
<ca1cu'|at1om=er1odDatesAd]ustments>
<businessbayConvent ion>MODFOLLOWING</businessbayConvention>
<businesscentersreference href="primaryBusinessCenters” />
</calculationperiodDatesAdjustments>
<calculationperiodFrequency>
<per1udMu'Inp11er>6</per1odMu1t1p11er>
<period>M</per
<ru11(onvent1on>14</rn11cnnventmn>
</calculationPeriodFrequency>
</calculationperiodDates>
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Unified Semantics

Conceptual ontology

Shared business meanings
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“Chase Pays the floating rate every 6 months, based on &M EUR-LIBOR-BBA,
on an ACT/360 basis -
<Swapsti

<payerpartyReference hre g
hrei

<receiverpartyRreference 2l
<calculationperiodpates id=' f1oat1ngca'| cPeriodpates”>
<effectiveDate>

<unadjustedDate>1994-12-: 1Az</unad] ustedpate>
<dateAd]ustment

‘ent onvention>
</datedjustments>
</effecti veoate>
<terminationDat

<unzd]us(edl7ite>1999 -12-14Z</unadjustedpate>
<dateAd]ustme 5>

" N

d)usinesscenters 1 d- primar¥susinesscenters">
<businessCenter>DEFR</businessCenter>

</businessCenters>

</dateadjustments>

</terminationi

e
<calculationperi odnatesAd] ustments>
<bus’ on

onvention>

G</bu nvention>

b thessrontorsRcFarcnca refoy pr'lnarysus'lnesscenters" />
</ci1:Iﬂat'lonPeNodDateSAdJus(ments
<calculationperiodFrequency>

<pmomu1np11er>s</penamu1npher>
<period>M</per
<rollc onvent'lon>14</ro'|1convemion>
</calculationperiodFrequent
</calculationperiodpate:



Business Validation

Validated by business
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_“Chase pays the floating rate every 6 months, based on 6M EUR-LIBOR-BBA,
on an ACT/360 basis -->
<swapstream>
= L | <payerpartyreference hre
N e <receiverpartyreference href="party2” />
“aaipa [l g “Tupesn <calculationperiodpates id: ﬂoanngcakperwdoaces >
e iy | <effectivepate>
i <unadjustedDate>1994-12-147</unadjustedpate>
<dateAdjustments>
<businessbayconvention>NONE</businesspayconvention>
</dateadjustments>
</effectivepate>
<terminationDate>
<unad;|ustedoa\:e>)999 -12-14Z</unadjustedpate>
<dateAdjustments>
<bus1nessoayconvennon>MODFoLL0wIN6</bu51nessbayconvennon>
- <businessCenters aryBusinessCenters">
<bu51nesscenter>DEFR</bus1nesscenter

</businesscente
g earyTorminationProwision e
ity s L s antmaon

</dateAd]ustments>
= o)
' 4

</terminationDate:
Zeacuiaefoneer fodbaresadiuseaeness:
<businessbayConvent ion>MODFOLLOWING</businessbayConvention>

<businesscentersreference href="primaryBusinesscenters” />
</ca1cu7at'|onPer1odDateSAdJustmer\ls>

<calculationperiodFrequenc
i [ Vertsier T amnsien <per1odMu'\np'l1er>6</per1odMu1np11er>
T mandatory€ary Terminat

sy TS ation

<period>M</per
ol Conventiomia</roTlconvention>

— </calculationPeriodFrequency>
e 7H </calculationperiodoates>
iy et g gL

anastonEatyTeminamon
~{ mandatoryEartyTermmation
At vy o pML estmssan

optonaiE sy Terminstondarsmeters. |6
S ] oML entimstan

At vy g pML icantmsbn

CotonsEamTeminaien

— ] 7




Formal Logic Representation
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_“Chase pays the floating rate every 6 months, based on 6M EUR-LIBOR-BBA,
on an ACT/360 basis --
<swapstream>
<payerpartyreference hre
<receiverpartyreference href="party2” />
<calculationperiodbates id: ﬂoanngca]c?eﬂud\)ates >
<effectiveDate>
<unadjustedbate>1994-12-14Z</unadjustedpate>
<dateAdjustments>
<businessbayconvention>NONE</businesspayconvention>
</dateadjustments>
</effectivepate>
<terminationDate>
<unad]ustedm\:e>1999 -12-14Z</unadjustedpate>
<dateAdjustments>
<businesspayConventi onchFoLLowING</bus1 negsoayconvention>
<businessCenters aryBusinessCenters">
<bu51nesscenter>DEFR</bus1nesscenter
</businessCenter
</dateAd1ustments>
</terminationDate:
eiTeui o orbeiodoaresad stneness
<bus inessbayConvent ion>MODFOLLOWING</businessbayconvention>
<businesscentersreference href="primaryBusinessCenters” />
</ca1cu7at10nPer1odDateSAd]ustments>
<calculationperiodFrequenc
<per1odMu'\t1p11er>6</per1odMu'|np'|1er>
<period>M</per
<ronconvennun>u</ru11cunvennun>
</calculationPeriodFrequency>
</calculationpPeriodDates>




Finance Industry Language

* Terminology / Vocabulary
— Focus is on words

— Different people use the same words for different
concepts and different words for the same concepts

* Data Dictionary

— Documents the meaning or meanings of individual
data elements

— Good design means one data element has many
applications

* Ontology
— Each element in the model represents on concept



The FIBO Moment

* Previous standardization efforts at message
and data levels

° Arguments over terms

e Atkin: “What if we considered the concepts
without worrying about the words people
use?”

— Sudden outbreak of peace!



The FIBO Principles

* Concepts not Words

* Meanings are grounded in the terms of law,
contract etc.

* Use of upper level abstractions

11



Upper Ontology Partitions

After John F Sowa:

“Knowledge Representation, Logical Philosophical and
Computational Foundations"

Thing Brooks/Cole, Pacific Growve, CA, 2000

ISBN O 534-54565-7

Relative | .I}

Thi

. '”3 defined in context of
identity \

mutually exclusive

. -~ N
mutually exclusive . -
__________________ mutuglly exclusive
= = Relstive Thing == — — gl =

Independent Thing

Mediating Thing

mutually exclusive
Concrete == — — — ¥ EHELENE = Ahstract
has part
i . mutually exclusive .
Continuant Thing =<— ————————————————————— == Occurent Thing




Continuants and Occurrents

{ Thing }

{Continuant} { Occurrent J




Continuants and Occurrents

{ Thing J

{Continuant}

* Continuant: e Occurrent: the
where it exists, it concept is only
exists in all its . :
oarts meaningful with

_ Even if these reference to time
change over time

Occurrent J




Continuants and Occurrents

* Continuant: * Occurrent: the
where it exists, it concept is only
exists in all its \ :
oarts meaningful with

_ Even if these reference to time
change over time

15



Ontology Partitioning

’

V 4
* Things which are independent or relative
are also either continuant or occurrent

16



Continuants and Occurrents Example

[ Thing J
I
1 1
‘ Continuant ‘ Occurrent

— —

[Me

* Me: wherelexistl ¢ My life: happens

My life ]

exist in all my over a period of
parts time and cannot
— Even if these be defined

change over time without time

17



Why does this Matter?

* Frame concepts which have a temporal component
which are of interest to the business

— Events, activities
— States
— Statuses, prices, other time-variant concepts
* Provide a basis for ontological modelling of business
process

* This brings the two sides of development (structural
and behavioural) into the same conceptual model



FIBO Occurrent Things Placeholders

Event

Activity

Process (e.g. securities issuance)
Corporate events

Lifecycles

Interest Accrual

Conditions and triggers

Transacton workflow / payments process



Event

class Ewvent Grammar Detail /

Independent Thing

{ hasldentity

_ mutually exclusive

—

’ Relative Thing

T

Conorete

mutually exclusive

Cecurent Thing

Continuant Thing

Ewent Timing

Enabling Agent

Ewvent agency Agent
,x_’"'l' D
.-‘jr( ! Bgency
,rf causes Event
-
0.~

inverse -
: -

Agent causes
Ewvent

anControls
followed by

Ewent Venue

&

Location

Instant

20




class Activity: Event Context /

—
notad aFartCfe isPartCOf 2rm hasMember
Event Comtext and Activity Grammar hasMemter
Based on DOI "Contexda” Ontology Thing A -'I.I\
«HasParts f \ X I
has part identity 'm‘".irSE
b |
3 I 1
| Enabling Agent has |dentity |
i . . - = = |
Indemendent Thi == — — — mutually EXdu:I;:;;EEtiE- e == - r Continuant Thing isMemberCf
pel ing . — = . isMemberOf
- - mutually exclusive [——
K,‘ﬂxiviw Relative Thing
] requires
Temporal Thing Resource Ocourent Thing
\_r—-—______\ % E L"
]:\ + mutually exclusive
f;. :A_: -

e u\\‘\

—1_
Temporal Entity

Conorete Abstract

has beginning

wnControls
pursues goal

has end followed by
| =
- S R B =
S W - causes l
Do A /

—1 Activity includes some
Instant . K"

identity

. Ewvent
whee i \ mative
.
. includes socme
s ends with some
Location .. starts with some
' O
f

;. . sgency
," I Activity role -._/\,.

a " Actor

An event is instantanecus whereas an Activity ocours over a penod of
time {and is defined in relation to time).

Activity decomposes into Events, Le. there are instaneous events which
together make up that bundle of events which iz described az an
Activity. An Event zlso causes some
change of State (not yet

A Process is a kind of Activity (one which is pre-defined and repeatable). shown).




Process

«oControle
followed by

«8nraHesParts has parturce
)

derived from

inte.

Process Actor Contact
Information is in relation

to Legal Entity

has relsted

Thing 3.
Independent Thing
Oceurent Thing
Abstract
[ — Activity requires
[Activity includes Ativity Resource
some Event 'RE:SL:I!IIZTS&
includes some
starts with some
> with some,
<
~
Activity starts with
=nds with some some Event
Activity ends with A N
o —— business*., Activity agency Actor
A process N
0 resource
[’ Business Process |
inverse party
[ rosess I : Actor becomes Party
Context ‘context Business I T e f
Context Activity |-$f fj T role becomes
\ n ~ i I
4 -
S Actor Party In Role
Business Process oonte M
depends on
Wilestone
depends on -
T A——
= has actor Process
Actor Process Actor role
Milestone signals . & Pr
process X usiness Process
completion of rale [ ——participant
Business Process | _j =
qgives
rise to
y Process has Step
Process Step.
Process Step has —
- precedent Process Tt
) T usiness
Process Process Actor
has Step generates
i Information 0.
" inverse
- \
! designsted contact details
[Process has End \ Business Process 7
DT refers Information
Process has Start esendenc Erovess Siep has Process Actor has
Process Start ;5 EP:" =neym antecadent Process |designated contact
ependency | ’ Step |Contact Information
has R Process Event . i L
Start has En
«aControlx *
control — lead
1 e |o ncess Activity
) ©l= | has participant
Process Actor
Process Activity
START END generates
sutcome Information
Process Start Process End / <. givesrise
‘ Process Activity | [ refers to
Decision
The "decompases into” | This was sub-classed Process Activity ~
relztionship sllows for process from z logical "one of* refers Information «Becomess
decompasition notstien 1o be ' — [ STl SRR informastion flaw
rendered in the entology using slternative cuteoms Fiezimmiie Information
this grammar.
- This is not possible in
B OWL / ODM.
Py Act
decom e ity Process Actor Gontact Information
lecomposes into
IEEEC Formally contact warks Contact Email Address :text
decomposes Censtituted for T T Contact Extension Number whole number|
Organization Contact Name text
Contsct Primary Telephone Number ftext




WSl hds ."'h. ‘-\ ' -'_'_._'_'_,_o—'—"'_'-'-'_'_
EI.." 5igns|s[qampleti:>n |: 0.* Business Process
T N \
Milestone signals process P —
completion of role ‘_;L“‘h—-___
Business Process
gives
rise to
Process has Step
Process Step
Process Step has
precedent Process
Step
P
4 P
< i
!,/ inverse
& 1
p \
B 1
p \
F"n;c‘.e;; ha;F:jnd 'I. Busines
rocess En |
refers |
Process has Start ’ o g ) Process Step has
Process Start s wobEpencency antecedent Process
s dependency
s & =~ -S'tEFI
— A
has R4 Process Ewvent = FAY
Start has End |
woControls
control —
A g I I
L1 L = 7 [
A | | T T Cutcome
) . t
Process Start Process End e
Process Activity

REA has this as

The "decomposes into”
relationship allows for process
decomposition notation to be
rendered in the ontology using
this grarmmar.

“Business Event”

Decision

Alternative Outcome

alternative cutcome
:

Process Activity
decomposes into
Process

-
decomposes

. 5N

| This was sub-classed
frem a legical "one of”
legic staternent on the
object property.

This is not possible in
OWL /S ODM.

into



Terms Derived from REA Ontology



1ISO 15944-4

class REA UML for SO 158444 /

Extended REA model for ISO 155444

REA “Business Event”
is in the “Optio

jerd.

part of the stand.
— Economic Contract Economic govemed
Resource Type: Agreement
cconomicspedficetion  =conomic bundle
[Exme o Economic Role
c - economic specification
reciprocel
typification econemic specification
Economic Event
Type
fulfillment typification
typification
Economic Economic Event from Person Regulator
Resource resource flow
to K
[ participates

Business
Transaction

Third Party
Partner

participates
participates

Bilateral Mediated
Transaction Transaction




REA Basic Terms

class REA Basics

transacts with

has comesponding

Transaction Party

7 -
subject
has component
transaction party Transaction embodies

- Economic Agreement

e

2 embodies
Ecocnomic
Commitment

confers Economic
Economic Agreement has party Commitment

made by

26



Occurrents

class REA Working Diagram Basic Occurrents /

Occurent Thing

has comesponding

Terr Ongin: REA = Event

includes some

followed by

starts with some ’f:?

Ewent::Event

ends with some

FEATransactions:
Transaction
Business Ewvent

Term Origin: REA = Business Event

27



Txn Event

class REA Working Diagram Fragment2 - Cccurrents /
Ccocurent Thing
followed by
. . 0.
includes some
Ewvent::Event
//?
starts with some
ends with some _ - - -
This specisiized "Event” because
the REA definition {in IS0 15544-4)
reflects a transaction context. This
] is to be reflected by the
HEAT'E“E’E‘:_:t'm55 . - - - - = = 7| relationship to Transaction Party
Transaction implied in the IS0 155444 UML
Business Event maodel
TransactionEwent:
Undertaking Ewvent
Process:Business &
Process
Transaction Event follows Business Process
TransactionEwvent:
has Contractual
comesponding Undertaking
has TransactionEwvent:
BT start Transaction
E Undertaking




Txn Event Detail — Undertakings

class REA Events /

_________ mutually Continuant
= exclusive B
Occurent Thing has part
followed by
- 0.
starts with scme -
Ewvent
ends with some
includes some
REA "Business Event”
Transaction
Business Event
Revaluation
Undertaking gives rise to
[
Economic
Transaction
Undertaking Event
gives rise to
/ embodies Economic 2
| Commitment
has /
it
companen Transaction Undertaking
terminates
has has
comespoending start
1 2
has end Discharging Event|
Contractual gives rise

Undertaking to




Ontology Summit 2014 Risk Hackathon



Initial Diagram for Risk Concepts

ThreatAgent is_a

(uosrasion) - —
exploits / \

i

modify

AN

/| c4dm:Agent perform
// hasGoal

agent
| Activity l
Probability

likelihood _
RiskEvent |€———— manifestsAs affects

meansFor

is_a impacts\p

has / Business
T~ . : Value
R )
factor_of c4dm:Event P g
\\ / quantifiedBy

product is a

a severity
R

is part of

T

(Range)
Vulnerability

perspective
[ Risk } - — affects

[DP:exposure]

| c4dm:Factor |

i

2
s
K \ is_a

is_a

Z %
(injury ) (geatn ) (2

./

fatality

§ e
ccident) (delay] 31




Risk Concepts Ontology

«owDiagrams

package Diagrams [ = Risk Core CunceptsJ

:«unProIEert}B o /

«objectPropertys =
hasSeverity

hasSeverity ISGU{ﬂOf
+isGuaI0}‘[*
wowlClassy Jimpacts -
+hasSeyerity Thing | hasPerspective wowlIClasss |
= * event.owl:
’ i Agent |
j objectProperty»
o e onPrope
| haslmpact hasPerspective | __|hasPerspective & perty»
~ Lhasimpact # ~ |

RecurrentEvent

l [

u:sul:\I lass0f»

wowlClassy

Event

J hasLikelihood

=y
wowiClassy

+hasLikeihood

3

«onPropertys | «someValuesFroms
| ’
impacts
| < -
«owlRestrictions «objectProperty»
impacts 1

«subClassOfs

«0WIClassy

«subClassOfy RiskEvent

«subClassOfy

wowlRestrictions

hN

«zomeValuksFroms
N

wowlIClassy
Impact

«3ibClassOfs

sequivalentClasss

L=
wowIClassy
QOutcome

«subClass0fy

-

-
xeguivalentClasss
-
-

|
\«su meValuesFroms |

wowlClassy
Goals::
Goal

. label = "gosal"}

- «subClass0fs

- xabouts

«owiClassy
Goal

~




Risk Concepts Ontology

«owDiagrams

package Diagrams [ u Risk Core CunceptsJ

«objectPropertys =
hasSeverity

|
l«u n Prolpertyn

=y
wowiClassy

hasSeverity ISGUflm
+isGuaI0}\[“
owlClass: simpacts 1
+hasSeyerity |00 0o *hasPerspective xowIClassy
hasl Thing - |
* A event.owl:
* = Agent |
" objectPropertys»
_ wobjectProperty» . «onPropertys
| > hasimpact hasPerspective | __|hasPerspective I
~ _| hasimpact p ~ I

+hasLlil

RecurrentEvent

wsUbC|

«onPropertys |
|
| Fd

<

«someValugsFrofy

impacts
[~

wowIRestrictions

«objectProperty»
impacts 1

wowlIClasss
RiskEvent

/

u:sul:\I lass0f»

wowlClassy

Event

J hasLikelihood

L=
wowIClassy
QOutcome

«subClass

wowlRestrictions

hN

«zomeValuksFroms

!

wowlIClassy
Impact

«3ibClassOfs

sequivalentClasss

-

-
xeguivalentClasss
-
-

«subClass0fy

|
\«su meValuesFroms |

-

-

~

=

wowlClassy
Goals::
Goal

label = "gosal"}

«subClass0fs

wabouts

«owiClassy
Goal




http://purl.org/NET/c4dm/event.owl#

sub_svent
geo:SpatialThing 1 time:TemporalEntity
|. |
. place time -~
.y N -\\-LI‘ ?)r.-" -..-- L
Thing .\ i foaf:Agent
- I"'- ™ = -"-I i -
factor ~ agent
Event
product
Thing

34



What is Event?

* Event as something with a time and a place?

* Event as a relationship between 2 states?

* Event as every kind of “Occurrent Thing”?



Other Occurrent Requirements

Occurrent thing

Something which really happens Definitive Occurrent
(at some time)

Definition of what should happen
(repeatable)

Descriptive Prescriptive
Occurrent Occurrent

Historic Predictive Process
Occurrent Occurrent Definition

Method

36



Philosophical Investigation



Achievements and Attainments

e Stanford Encyclopedia
 DOLCE

 Some reactions and followups



Definitions

* From

— http://www.researchgate.net/post/Perdurant occ
urrents and perdurant continuants definitions
and implications

39


http://www.researchgate.net/post/Perdurant_occurrents_and_perdurant_continuants_definitions_and_implications

Continuants and occurrents.

* From the above link:

— Continuants correspond largely to physical bodies, objects, and
particular masses of matter, while occurrents correspond to events,

processes, and - perhaps - momentary states. Here, | employ the
following distinction:

e acontinuant is constructed as a spatial entity that has all its parts at an instant t,
and no spatial parts at any other instant

* an occurrent is constructed as a temporal entity that has only one part, or that has
sequential temporal parts.

40



Continuants and occurrents.

* From the above link:
— Continuants correspond largely to physical bodies, objects, and

particular masses of matter, whi ts correspond to events,
processes, and - perhaps& momentary states)Here, | employ the

following distinction: States need not be momentary

e acontinuant is constructed afa spatial entity Xthat has all its parts at an instant t,
and no spatial parts at any other Instar Continuants need not be spatial

—e.g. Commitment

* an occurrent is constructed as a temporal entity that has only one part, or that has
sequential temporal parts.

— We rejected aspects of this...

41



Endurants and perdurants

In contemporary theories of persistence, a persisting entity
either endures by having all its parts at any instant; or
perdures by having parts at sequential instants. More
generally,

— an endurant has no temporal parts (or, at least, no conceptually
distinguishable temporal parts) and thus exists in its entirety at each instant of
its existence

— a perdurant has temporal parts, and is at least temporally extended.

42



Discussion

e Continuant:

— Leibniz’s Law
* |dentity is based on having the same properties
* However, parts and other properties change over time

— The key is identity
* This goes beyond simply having the same properties
* But we are not sure exactly how — parked this problem for now

— “A thing which continues in its identity”

|”

— Reject the explicitly “spatial” element of the definition
* Acommitment is a continuant

43



Discussion

e Occurrent

— Some commentators suggest that time scale plays
a part in the definition

* We reject this
— Use the perdurant definition
— The concept is temporal in its definition

e Bitit need not be instantaneous

* A thing consisting entirely of temporal parts is itself an
occurrent/perdurant

44



FIBO Working Definitions

e Continuant:

— Definition: “something which exists and retains its identity across
points in time”

— Explanatory Note: These persist over time even when their
constituents alter over time
* QOccurrent:

— Definition: “something which is defined wholly with reference to time
or which consists of one or more things which are defined wholly with
reference to time”

— Explanatory Note: These are extended in time and so are only partly
present at any time in which they exist

45



Extensions

 DOLCE has 4 extensions of perdurant
— Achievement
— Accomplishment
— State
— Process

* We need some clarity on achievement versus
accomplishment, since the English words are
synonymous — need to determine what are the
assertions that distinguish these

46



DOLCE Light

e DOLCE Light left out a lot of the endurant v
perdurant stuff, and simply said

e there is an object, which is something that is rather than
something that happens;

e and then there is Event, which is something that happens.

* These are the same concepts with different labels
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DOLCE Explanation

Top-Level Classes

Endurants and perdurants
® Endurants (also referred to as continuants)
— Are wholly present at any time at which they exist
— Can change in time
— E.g. physical objects
# Perdurants (or occurrents, occurrence)
—  Are extended in time
— %E partially present at any time at which they

— E.g. events and processes
» are related by participation:
— Anendurant ‘lives’ by participating in a perdurant,
e.[. a person partici in a discussion, a
violinist performs in a concert

KMM Ontology Lecture 7 ﬁ |i

Source: http://www.inf.ed.ac.uk/teaching/courses/kmm/PDF/L7-DOLtE.pdf
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DOLCE Explanation

Top-Level Classes @

» Endurants (objects) and perdurants (events) may have
constituent parts:

— Hairs on your head
— Chorus of a song

» Endurants (objects) may survive the loss and/or
replacement of parts

— i.e. they retain their identity
= Or, objects may just be “‘the sum of their parts’

» Parts cannot be removed from perdurants (events) once
the event has happened

— Perdurants do not have temporal parts

» Connectedness: once a whole object has been
delimited, we can consider connections

» Mereology and topology => next lecture —

KA Ordodogy Lecture 7 ﬂ |i
Source: http://www.inf.ed.ac.uk/teaching/courses/kmm/PDF/L7-DOLCE.pdf
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Wikipedia Definitions

e Endurant

Also known as continuants, or in some cases as "substance", endurants are those entities that can be
observed-perceived as a complete concept, at no matter which given snapshot of time. Were we to
freeze time we would still be able to perceive/conceive the entire endurant.

Examples include material objects (such as an apple or a human), and abstract "fiat" objects (such as
an organization, or the border of a country).

e Perdurant

Also known as occurrents, accidents or happenings, perdurants are those entities for which only a
part exists if we look at them at any given snapshot in time. When we freeze time we can only see a
part of the perdurant.

Perdurants are often what we know as processes, for example: "running". If we freeze time then we
only see a part of the running, without any previous knowledge one might not even be able to
determine the actual process as being a process of running. Other examples include an activation, a
kiss, or a procedure.
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Events (SEP)

D

An achievement, such as
John's reaching the top,
is a culminating event
{and is therefore always
instantaneous). [SEP]

reaching the summit of
K2, a departure, a death
[Wonder&Weh]

A classic typology
distinguishes four sorts:
activities,
accomplishments,
achieverments, and state:
[Ryle 194%: Vendler 195

TS

An accomplishment,
such as John's climbing
the mountain, may hawve
a culmination, but is
never homogeneous.

[5EP]

seel

hittp://plato stanford.edu,
entries/events;
httpe/fenwikipedia.orgf
kifLexical_aspect

[N

And a state, such as
John's knowing the
shorbest way, is
homogeneous and may
extend over time, but it
makes no sense to ask
how long it took or
whether it culminated.
[SEP]

being sitting, being
open, being happy,

being red [WonderWeh]

Stanford Encyclunlledia of Philosophy
1

Ewvent (SEP)

- outcome

-

subject
State — B

Achievement

Activity (SEP)

An activity, such as
John's walking wphill, =
homogeneous event: its
sub-events satisfy the
same description as the
activity itself and has no
.| natural finishing point o
culmination. [SEP]

51



na duration

outcome

Events (sorted)

duration

State

subject

f‘x\

Achievement

Accomplishment

Semelfactive

Activity (SEP)

e These are not the labels we will use

* Ontology is about the concepts

telic

atelc



Comments

* Achievement and Accomplishment
— As labels these were not helpful to business SMEs
— Also not clear if we would use them in FIBO

— Meanwhile, each represents a combination of
concepts per the 2x2 table

* Conclusion
— Separate out the distinct meanings
— Pairwise disjoint facets

— Also support earlier use cases for e.g. process as
prescriptive occurrent



Proposals

 Faceted classification
 Some proposed facets
* Extending and using these



Faceted Classification

<>




Faceted Classification

Red Thing Blue Thing

Differentiae: what distinguishes the sub types of the Thing
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Faceted Classification

Differentiae: what distinguishes the sub types of the Thing
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Faceted Classification

Red Thing Blue Thing

Round Red Round Blue
Thing Thing
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In initial prototyping environment

e (Sparx EA, with visual representation of OWL
constructs but not RDF export)

* Facets:
— Culminating
— Prescriptive

— Functional
* Purposeful

— Instantaneous
* Linking provisionally to FIBO placeholders



*geneous

class Occurrent /

Thing
Continuant Thing |« _ _ _ _ _ _ mutually exclusive -
9I<< > <= —__ _mutalyexclusve __ _ __

Occurent Thing Heterogeneous Thing Homogeneous Thing




Occurrent Facets

class Occurrent Facets /

mutually exclusive
. Q< T X 7777777777
Thing

Continuant Thing |<= — — _ _ _ _ Mutually exclusve - > Heterogeneous Thing Homogeneous Thing

Occurent Thing

mutually exclusive
<Juutually exclusve

Culminating Occurrent Non Culminating Occurfent
State

% ?<,mytgeﬂte§clgs;va -

Discrete Occurrent Continuous Occurrent
§ ? < mutually exclusive
< Functional Occurrent Non Functional Occurrent
Deterministic Occurrenrt Non Deterministic Occurrent
< Mmutually exclusive
Prescriptive Occurrent Descriptive Occurrent
Intended Occurrent Non Intended Occurrent
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Culminating Facet

class Occurrent Culminating /

Thing
Continuant Thing [« — — — — _ _ mutually exclusive

Occurent Thing

Heterogeneous Thing

Culminating Occurrent

mutually exclusive

Non Culminating Occurrent

Homogeneous Thing
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Telic: Function v Purpose

Telic can be read as being something with a function

Some interpretations attribute intent to the notion of
function
— We reject this — see e.g. Finke

e http://www.patheos.com/blogs/camelswithhammers/2011/10/na
tural-functions/

— A hand has a function but no designer intended that
function

Functional occurrent is superclass of purposeful
occurrent

— We would not use a word like telic anyway
— Functional = Telic


http://www.patheos.com/blogs/camelswithhammers/2011/10/natural-functions/

Functional and Purposeful

class Occurrent Purposeful /

Continuant Thing

Desired Result

Goal

is pursuant to

[
1
1

i
is pursuant to

Heterogeneous Thing

< mutually exclusive
mutually exclusive /(N ST T
,>

Occurent Thing

mutually exclusive

Functional Occurrent .
Non Functional Occurrent

A

Intended Occurrent Non Intended Occurrent

Homogeneous Thing
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Instantaneous

Facet

class Cccurrent Instanaeocus /

Farametric Thing has granularity
Unit -
has granularity Thing
A
A
Cecurent Thing
-1
- V mutually exclusive
1 A
Instant
oocurs at instant | popirs at instant
has temporal
granularity
Temporal Unit f mutually exclusive
must be scme I-" necessary B b

has temporal granularity

Discorete Ooccument

DOCUrs over
interval /

Continugous Cocumrent

Interval

has duration

length

Dwration
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Prescri

class Occurrent Prescriptive /

Thing
Continuant Thing f<= — — — — — — Mmutually exclusive - >

Occurent Thing

<_ mutually exclusive

Prescriptive Occurrent

Descriptive Occurrent

Heterogeneous Thing

Homogeneous Thing
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Prescriptive detail

class Occurrent Prescriptive Extended /

Continuant Thing

mutually exclusive

Occurent Thing

Heterogeneous Thing

Homogeneous Thing

Prescriptive Occurrent

follows

mutually exclusive

Functional Occurrent

Intended Occurrent

Descriptive Occurrent

Production

defines

Adds the property of Plan

being repeatable

(disaster recovery plans
are also kinds of this
despite the label)

Business Process
Definition

Actual v Hypothetical

Distinction is this is a
template. You take the

*| prescription and make
an instance of the thing

<_ ____________________

- - Historic Occurrent

PLan or process you
have committed to...

with a probability

Hypothetical Occurrent

Predictive Occurrent
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Goal

class Occurrent Stative Goal /

GOV Tl mutually exclusive

Occurent Thing

Heterogeneous Thing

Homogeneous Thing

State

Desired Result

Goal
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class Ongoing Purposeful Occurrents /

«ann«HasPart» has parburce Parametric Thing

has granularity Unit

Relative Thing Enabling Agent has Identity———>
Enabling Agent | —————

Thing

has granularity

Continuant Thing

—— — — — _ _ _mutually exclusive = mutually exclusive

S Y A CA SRR

Heterogeneous Thing Homogeneous Thing
Duration
Occurent Thing

length
/i 11 g
T —mutally exdpsves
77777 yay
<Mutually exclusive Instant Interval
ulminating Occurrent Non Culminating Occurrent State
occursat instant oceurs over
interval
mutually exclusive- —
- has temporal
Continuous Occurrent granularity
Discrete Occurrent P -
hastemporal granularity
Temporal Unit ( ? < _mutually exclusive
Functional Occurrent Non Functional Occurrent
mutually exclusive
F ? S e
is intended by
Prescriptive Occurrent Descriptive Occurrent
~
Concrete >
" 7
Independent Thing isintended by
Autonomous Agent
Intended Occurent Non Intended Occurrent

~Ongoing and Purposefu

Interest Accrual




Implementation

* Move these into Cameo Conceptual Modeler
for onward RDF/OWL generation

 Still needed to address the question of State



Occurrent Facets

Thing

continuant thing

occurent thing

CulminatingOccurrent

NonCulminatingOccurrent

DiscreteOccurrent

ContinuousOccurrent
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What is State

 There are two concepts often referenced by the
word “State”

— The state somethingis in
* E.g. being red, being in default
* Per State Transition Diagrams
* This is occurrent

— The state itself
* The state of redness, the state of default
* This is a continuant thing

* It is also abstract (does not have concrete members in the
world)
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State Concepts

- in context
isStateOf Thing 7
{subsets in context} identity ﬂJ'(
2 o " /
[ '/
7(___/'
/ /
/ /
;!
/
sub property of /
continuant thing occurent thing / / relative thing
/ /
/ /
/ /
/ /
7
0 / /
Possible State isinState / P, StateOfAThing
{subsets identity} /
- sub properly of
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Achievement and Accomplishment

. Heterogeneous
Occurrent Thing
Culminating Non Culminating Purposeful Non Purposeful
Occurrent Occurrent ‘ Occurrent Occurrent

Stanford Stanford
“Achievement” “Accomplishment”
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Achievement and Accomplishment

. Heterogeneous
Instantaneous Durative Purposeful Non Purposeful
Occurrent Occurrent ‘ Occurrent Occurrent

Stanford Stanford
“Achievement” “Accomplishment”
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Occurrent Facets Uses

Homogeneous

Instantaneous
Occurrent

[ T~

Achievement of a
Milestone

Culmination of a
goal-directed
activity

= Milestone?
Not quite

*Reserved word

Definitive
Occurrent -

Occurrent Thing

=

Process

Think of this as
(one meaning of)
Process*

Has a start and an
end but has a
duration

—

-
Durative urposeful
Occurrent wurrent
- ’\
/ |

Heterogeneous

Non Purposeful
Occurrent

erest Accrual

Then split this into prescriptive
and descriptive

Interest Payment

Series: Sequences of the same thing
Ordered sequences of (different) things
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Summary and Discussion Points

We needed high level primitive concepts within which to
frame various things which happen in finance
These need not be highly axiomatized

— rather, we want to ground out the meanings of a minimum set
of primitive concepts so other concepts are derivable from
these by use of axioms

Analysis of existing concepts revealed multiple concepts
— So we segregated these into pairwise disjoint facets
— Have identified a possibly complete (?) set of facets

— State was a challenge as it is two things only one of which is
occurrent

Have we defined a high level language from which to
articulate things which happen?



Thank You!

* Mike Bennett
— mbennett@edmcouncil.org
— mbennett@hypercube.co.uk

— www.edmcouncil.org

— http://www.edmcouncil.org/semanticsrepository/
index.html
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