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OHTONOTNA

Ontology is the philosophical study of being... concerning what
entities exist or may be said to exist and how such entities may
be grouped, related within a hierarchy, and subdivided according

to similarities and differences.
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Denomination | Greek Question Example
Substance ovoio (ousia) What is something? Man, horse
Quantity mocov (poson) g(;yegiunc h/ big is Two inches long
Qualities rowov (poion) What are the features? White, able to read

: . In what relationship 1s double, half, bigger,
Relation npoG T (pros ti) something (to something)? | daughter of, was born in

: - : : On the table,
Location mov (pou) Where is something? in the swimming pool
Time noté (pote) When is something? Yesterday, in the future
Position/ . +ha:) | What orientation does - e
orientation kewotnon (keisthai) | o oo o have? standing, sitting

: . : What does something Has shoos on his feet,

Having gxnew (echein) have? s armed
Doing notelv (poiein) What does something do? Cut, burn
Experience naoynewv (paschein) | What experiences something? | Being cut, being burned

Busse, J., Humm, B, Lubbert, C., Moelter, F, Reibold, A, Rewald, M., ... Zeh, T. (2015). Actually, What Does “Ontology” Mean? A Term Coined by Philosophy in the Light of Different Scientific Disciplines. Journal of Computing and Information Technology, 29-41
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Being

Substance Accident
Property Relation
inherence directedness containment
movement intermediacy
I I | I
quality quantity activity passivity having situated spacial temporal

Sowa, J. F. (2001). Ontology. Retrieved from http:/www.jfsowa.com/: http:/www.jfsowa.com/talks/ontology.htm
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GopmManbHaa OHTONOT A

Philosophy | Computer Science

Substance | Class, entity, concept

Accidents | Attribute, property

Fact, statement,

Facts proposition, relation

Base-ontology,

Ontology | o undationa ontology

Busse, J., Humm, B, Lubbert, C., Moelter, F, Reibold, A, Rewald, M., ... Zeh, T. (2015). Actually, What Does “Ontology” Mean? A Term Coined by Philosophy in the Light of Different Scientific Disciplines. Journal of Computing and Information Technology, 29-41 13
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MHOro TepMMHOB N CBA3EN

[ability with assisted effort]_* e

I

[zone of proximal developmentj

= __, proactlve

\

requests for

e
measures T

fadlng out

appropraite

=5

competences

requ

/v self-regulation

formal learning community

Iearnlng ownershlp)

is provided by\» T
place
/

scaffoldlng S|tuat|on/contextj

[support proccess]

task

problem

<4— solving is kind of

[ cognitive apprenticeshipj

achieving

is instance Of_y[scaffoldingj [modelling] [training/coaching/tutoring]

completing

\

I|S \
learning from observation]

[individual instruction)

of

(facilitation/assistence]4*

?

provides

|

knowledge

is and instance of

experience ' awareness

expertise —1as

share

T

\ causes

have

modifies

|nternaI|zat|on of expert's behawour]

is an instance of

are domains of \

[understandmg/comprehensmn//

> verbal scaffolds

{ tutor

is mstance of

peers

[shared knowledge

soual practlce

socnal networks

S|tuat|on

ab|I|ty with unassisted efforts

uses

communlty

[Iearner‘s performancej

self-regulation \\

embedded scaffolds —
(i) (s

in socio-technical system
[shared metacognition] [shared cogmtlonj [mterpresonal relationsj

\ ’

is kind of

is mstance of

adaptlve responses)

[informal interactionsj

is an klnd of
mstructlon actlon
contalns

/\
(requesting ]A[feedﬂ)/[ prompting ]\[hintingj

Kai Pata, Concept map of scaffolding, https:/tihanewordpress.com/2012/11/21/concept-map-of-scaffolding
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OueHb MHOTO TEPMUHOB 1 CBSA3EMN

Ontology of Quranic Concepts, http:/corpus.quran.com/ontology.jsp
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YPOBHU OHTONOT N

— MeTtaoHTonorusa / BEpxXHAA OHTOMNOTIUS
— OHTOnoruna npegMeTHom obnacTtn (gomMeHa)

— OHTONOrng paccMaTtpmuBaeMon CUCTEMBI
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YPOBHU OHTONOT N

— MeTaoHTONI0rNA / BEpPXHASA OHTONOIUS

— OHTONnoruna npegMeTHom obnacTtn (gomMeHa)

— QOHTONOrmna paccMmaTtpnBaeMon CUCTEMBI

19



Basic Formal Ontology
(BFO)

Business Objects Reference Ontology
(BORO)

Unified Foundational Ontology
(UFO)

Cyc

Top-level ontology to promote
interoperability of domain ontologies

Top ontology as well as a process for
constructing the ontology

Top-level ontology as basis for domain
ontologies

Everyday common sense knowledge,
with the goal of enabling Al applications
to perform human-like reasoning

34 categories, 8 relations

Three main categories, 4D constructs

Three core modules, 3D constructs

12,000 WordNet synsets

20



Entity

%{disjoint, complete}

instantiation >

Basic Formal Relation

Particular

JAN

Concrete Particular

QualityStructure

associated with >

AN
<inherence .
{disjoint} mediates >
{> Abstract Particular Object Moment
A 2
{disjoint, complete}
Fact
Intrinsic Moment Relator
e a
Attribute Function subsetOf

exemplification >

Universal Comparative Formal Relation

L

Monadic Universal Formal Relation

characterization >

T v

Relation K |—

{disjoint}

Moment Universal

Object Universal

{disjoint, complete}

SortalUniversal

Intrinsic Moment Universal

JAN

memberOf >

Qua

lity Domain

Quality Dimension

used to jefine >

- Quale —

Mode

JAN

partOf >

JAN

Quality Universal

Externally Dependent Mode

quale of >

Quality ZL Qua Individual

MixinUniversal
AN

RigidSortal | [AntiRigidSortal

Z% {disjoint, complete}

Relator Universal

derivation >

Material Relation —

Mode Universal

Guizzardi, Giancarlo & Wagner, Gerd. (2010). Using the Unified Foundational Ontology (UFO) as a Foundation for General Conceptual Modeling Languages

mediation >

Kind Phase Role T\
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BepxHaa oHTONormna

— YXoauT B donnocodputo n Metadomnanyeckmne noHATUS
— HeBO3MOXHO AOroBOpUTLCA 06 akCnomMaTuke
— CnoxHa ang NoOHUMaHus

— npaKTI/IHeCKaFI MNOoJib3a 3a4acCTyloO HeouUeBaHa
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YPOBHU OHTONOT N

— MeTaoHTONOrNA / BEPXHAS OHTONOTI US

— OHTONOrMa npeameTHou obnactu (poMeHa)

— OHTONOrng paccMaTtpmuBaeMon CUCTEMBI
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OTpacnesble OHTONOrNM

— The Organization Ontology — 6usHec-opraHusaumm

— The Music Ontology — My3blkanbHasa MHOYCTPUA

- OMG: MOF, ODM, UML — MmopenunpoBaHue cuctem u 0O
— HL/7 FHIR — 3aopaBooxpaHeHune

— Disease Ontology (DO) — MegnuunHa

— SO 15926 — HedTeras

— Gene Ontology (GO) — reHetunka

— TM Forum SID — tenekom
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OTpacnesble OHTONOrNM

— The Organization Ontology — 6usHec-opraHusaumm

— The Music Ontology — My3bikanbHaa nHOycTpus

— OMG: MOF, ODM, UML — mogenunpoBaHue cuctem un O
— HL/ FHIR — 3gpaBooxpaHeHue

— Disease Ontology (DO) — megnuuHa

— |SO 15926 — HedbTeras

— Gene Ontology (GO) — reHeTunka

— TM Forum SID — Tenexkom
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Market Strategy and Marketing Campaign Contact/Lead/Prospect Sales Channel
Plan
Market Segment Competitor Sales Statistic

|

. Strategic Product | Product Performance
Portfolio Plan

' Product Specification Product Offering | Product Usage

Customer Customer Order Customer Problem Customer Bill Customer Bill Collection
Customer Interaction Customer Statistic Customer SLA Customer Bill Inquiry
L.
(o
Service
Service Service Strategy & Plan Service Configuration Service Performance Service Usage
Service Specification Service Applications Service Test Service Trouble

Plan

%uppllerlPartner

Supplier/Partner S/P Product S/P Interaction S/P Problem S/P Statistic S/P Bill Inquiry
S/P Plan S/P SLA S/P Order S/P Performance S/P Bill S/P Partner Payment
A-
'Enhprlu (Common Business
Root Business Interaction Time Agreement Policy
Revenue Assurance
Base Types Party Usage Location Project

26



<+ may provide

consists of
+ ‘ may be a ’

contacted/located at —p»

meyte CUSTOMER
associated with ORDER

— PARTY >
participate may bea —p
in | m_a‘bea
- v CUSTOMER
PRODUCT —
BUSINESS H pcedtor >
INTERACTION L L= 2

delivers

44—

LOCATION —

WORK genemtes| |
develops, $ 4 rnos  FINANCIALS <«
operates & INVOICE  szsge oeates
SERVICE
implements —»
_b
RESOURCE CAPABILITY focatea &t
LOGICAL PHYSICAL
RESOURCE  RESOURCE
EVENT POLICY

27



version 2.0
ProductOffering
id 400955271890
instId 400955271890-1571294344971-1266803410550
name KoHBepreHT_[lna 6e3nuMuta Be3ne_ocHoBHoe (B2C Hr)
version 1.0
isAdditional false
isBundle true
isSellable true
bundledProductO0ffering
id 400955298890
instId 400955298890-1571294344992-380760235130
name KoHBepreHT_WINA_fna 6e3numuTta Be3gme (B2C H0r)
version 1.0
isAdditional true
isSellable false
products
id 3146475471
codeName SHPD
name MpoBOOHOW WHTEPHET

properties

propertyReference
id 201808909173
codeName DISTRIBUTION_CHANNEL
islList true
propertyType TECH COMM
reference DISTRIBUTION_CHANNELS
valueType STRING

values
id 3146686203
valueCode 48




[loOMEHHbIE OHTONOI NN

— (OcHoBa ana cobCTBEHHbLIN OHTONOM NI
— O6Lwmne TeEpMUHbI N CMbICTIbI

— YnpouwaeTr o6MeH AaHHbIMU MEXOY CUCTEMaMU

29



DopMarnbHbIN A3bIK ONA OHTONOT NI



RDF

<?xml version="1.0" encoding="utf-8"?>
<rdf:RDF xmlns:contact="http://www.w3.0rg/2000/10/swap/pim/contact#"
xmlns:eric="http://www.w3.org/People/EM/contact#"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rdf:Description rdf:about="http://www.w3.org/People/EM/contact#me">
<contact:fullName>Eric Miller</contact:fullName>
</rdf:Description>
<rdf:Description rdf:about="http://www.w3.org/People/EM/contact#me">
<contact:mailbox rdf:resource="mailto:e.millerl23(at)example"/>
</rdf:Description>
<rdf:Description rdf:about="http://www.w3.org/People/EM/contact#me">
<contact:personalTitle>Dr.</contact:personalTitle>
</rdf:Description>
<rdf:Description rdf:about="http://www.w3.org/People/EM/contact#me">
<rdf:type rdf:resource="http://www.w3.0rg/2000/10/swap/pim/contact#Person"/>
</rdf:Description>
</rdf:RDF>
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RDF

@prefix
@prefix
@prefix

eric
eric
eric
eric

.me
.me
.me
.me

eric: <http://www.w3.org/People/EM/contact#> .
contact: <http://www.w3.0rg/2000/10/swap/pim/contact#> .
rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
contact:fullName "Eric Miller"

contact:mailbox <mailto:e.millerl23(at)example> .
contact:personalTitle "Dr."
rdf:type contact:Person .

32



wine (http://www.w3.0rg/TR/2003/PR-owl-guide-20031209/wine) : [/Users/user/Downloads/wine.rdf]

OntoGraf x|

@ wine (http:/ /www.w3.0org/TR/2003/PR-owl-guide-20031209/wine)

A
v

Search...

: WhiteNonSweetWine

£ Merlot
© PetiteSyrah
&) PinotBlanc
£ PinotNoir
v &) RedWine
& DryRedWine
@ Port
£ RedBordeaux
» & RedBurgundy
£ Riesling
£ DryRiesling
£ SweetRiesling
&) RoseWine
£ SemillonOrSauvignonBlanc
©) SauvignonBlanc
£ Semillon
£ SweetWine
&) TableWine
&) RedTableWine
£ WhiteTableWine
&) TexasWine
&) WhiteWine
© DryWhiteWine
£ WhiteBordeaux
v ©) WhiteBurgundy
&) Meursault
£ WhiteLoire

=) WhiteNonSweetWine

&) Zinfandel

<

<

<

4

& Fruit
£ NonConsumableThing
@ Region
@ Vintage
@ VintageYear
€ Wine = wine
v & WineDescriptor
£ WinecColor
v ) WineTaste
£ WineBody
& WineFlavor
© WineSugar
@) Winery

Bl =10

Asserted

OntoGraf: LS10]E)
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Iy F— crkedSouceCon
© Consumabie Thing O Meal .
l Iy // I/ BT A, ra/ A S © FullbodiedWine
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) / o £/ // [P weecoor | )7 0 seatoodcousse | — poene
L S ~—7, //,"" = O Texaswine
VLl AL 5 0 kewme
\ |\ | | /7 /[ © winebescriptor @ MealCourse @ Noollodhbie
: VYAV o 7 . e — © Cakforniawene
\,\ : ,I / ' L g // Pl — "0 RedTablewine
“.\ | ! / J 7, .'Vlnuaf - // /// Sncors O FrenchWine
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AN ‘\:‘\:\\‘\‘.: . @ Port
AN ‘:\\~\.\ .. ‘ov
NN T © SweetFrunCours .:‘:mmmms
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No Reasoner set. Salect a reasoner from the Reasoner menu

Show Inferencas
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3anpockl: SPARQL

PREFIX ex: <http://example.com/exampleOntology#>
SELECT ?capital

country
WHERE
{
?X ex:cityname ?capital ;
ex:1isCapitalOf 2y
2y ex:countryname country ;

ex:1isInContinent ex:Africa



[Tpasuna: Semantic Web Rule Language (SWRL)

hasParent(?x1,?x2) A hasBrother(?x2,?x3) = hasUncle(?x1, ?x3)
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Grakn

define

person sub entity,
has name,
plays employee;

company sub entity,
has name,
plays employer;

employment sub relation,
relates employee,
relates employer; name

name sub attribute,
datatype string;

commit

37



Grakn

define

transitive-location sub rule,
when A{
(Located: $x, locating: Sy);
(located: Sy, locating: $z);
},
then {
(Llocated: $x, locating: $z);
s

commit
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What Is an Ontology? 13

Ad-hoc First-order,
Hierarchies XML Data Models Higher-order,
(Yahoo!) DTDs (UML, STEP) Modal Logic
. DB Lo
Terms Thesaur Gl Programming
informal
‘Ordinary’ Structured XML Description
Glossaries Glossaries Schema Logics
Data Informal
Dictionaries Hierarchies ST
(EDI) (Foll 1os) Taxonomies
Glossaries & ) MetaData, :
Data Dictionaries ?a:;xies XMI. Schemas, Logical Languages
Data Models

Guarino, N,, Oberle, D, & Staab, S. (2009). What Is an Ontology? In S. Staab, & R. Studer, International Handbooks on Information Systems: Handbook on Ontologies (pp. 1-17). Berlin Heidelberg: Springer-Verlag
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MounckoBbIM 3anpoc
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[MnaTtéXHble faHHble

AKKayHT
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Sophia V. Prater, Object-Oriented UX

@ /’_ﬁ
Give|DIYers an outlet to post their home improvement challenges ’solicin'ng

: T - (4 i :
potential|solutions from product compa DIYers get expert solutions

to their challenges and brands g vsolk, mot 0. .. Z

H—{(avmirmttnl
o DIYers can search and browse existing challenges,lcommen}mg on the propose

solutions. Dstrns! o—
o Brands can search and browse for open challenges that nght be M_tffor

one of thexr'___-____lgroducts_C‘_‘fD_l> net MVF = ‘"j

o Brands can create sohlmons that feature one or more of their products. A 1 V"\k

o DIYers can clommlenge after a solution has been chgsen, and Iater ollow- Y"d”“s
up on how well the solution worked. &—s'{:):{oo{- selvhow g ?

o Brands can create a library of solutions that can be reused on various

challenges.

(&N ,sf-)
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Noun in Combination with a Genitive
Examples: the date of the order, the diameter of the circle, the color of the car

Sentence Construction with: <class> has <attribute>
Example: a person has a date of birth; an address has a postal code; the process has a transition time of...

Adjective in Combination with a Noun
Example: a fast car, a large display; a huge bank account; a red car; a black list

Sentence Structures with: <class> is <attribute value>
Example: If the person is an adult; if the application is approved; ...

Differentiating Objects

Example: Modeling the object Peter Schulz with only two attributes (first name, last name) may not be sufficient to
distinguish it from another person with the same name. If the class person also has the date of birth as an
attribute, its objects may be clearly distinguishable (i.e., another person with the same name but born on a different

day).
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CocToaHus

CraTychbl 3aKkasa )
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I
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KOHCUCTEHTHbBIN MHTEPdOENC

Objects

Name

URL...

Name

snac URL ...

Register

Projects

Due Date
Type ...

Notes

Subject
Header

Location . . .

Jia Hao, https:/dribbble.com/shots/6354601-User-Flow-for-Flight-Search-Booking | Mapscholar, History Database Project/C-base: ERD redux, http:/mapscholar.org/history-database-projectc-base-erd-redux
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[narpamma HagéXHOCTH

sd robustness_diagram_search /

Customer clicked
Search button

Home page Display Search page Catalog

Enter URL

yes E

edrch criteria valid? Search the catalog
Entersearch nlo

__criteria
Search pa
Custome Pag
(o Actorb\
Refine search Display with hint of /%du""-*fwnd?
by providing correct criteria no
additional yes
criteria
Display with "Product
not found"
Search results page Display Search results
page

Kollar Lajos, Sterbinszky Nora, Case study in system development - Notes
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OOUX

Sophia V. Prater, lllustration de la méthode OOUX
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XpaHeHne aaHHbIX

Timothy Trimble, Entity Relationship Diagram

'd
& name
code
© parent_id
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CucrteMHas apxutektypa

NGNIX, Introduction to Microservices
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BMecTO 3aKkniovyeHus

— Pasbeputech B npegMeTHOn obnacTtu
— CdhopMunpyinTe OHTOMOrnio, XOTs Obl B BUAE rnoccapus
— BbluneHute cywHocTn n atpubdyThl

— HauHuTte NMPOEKTUPOBAHNE OTTAlTKUBAACDH OT HUX
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