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Data on the Web

e There are more an more data on the Web

— Government data, health related data, general knowledge,
company information, flight information, restaurants,...

— This is evident!!!
 More and more applications rely on the availability of
that data

— |Is that equally evident?
— Let’ s consider an example...
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Example: how to build a music site (1)

e Site editors search
the Web for new
facts

— May discover further
links while searching

* They update the site [ Pt ' e

I I / «¢ Share this page
m a n u a y Ed Sheeran Biography (Wikipedia)

Edward Christopher "Ed" Sheeran (born 17 February 1991) is an English singer-

[ ) A n d t h e S Ite gets songwriter and occasional actor. He was bom in Halifax, West Yorkshire and raised in
Framlingham, Suffolk. He attended the Academy of Contemporary Music in Guildford...

soon Out-Of-date Show more V

http://www.bbc.co.uk/music
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http://www.bbc.co.uk/music

Example: how to build a music site (2)

e Editors search the Web
for new data published
on Web sites

* They “scrape” the sites
with a program to
extract the information

— i.e., write some code to £ .. s

incorporate the new g » —
data Ed Sheeran Biography (Wikipedia)

Edward Christopher "Ed" Sheeran (born 17 February 1991) is an English singer-

o E a S I |y get O u t Of d a te songwriter and occasional actor. He was bom in Halifax, West Yorkshire and raised in

Framlingham, Suffolk. He attended the Academy of Contemporary Music in Guildford...

again... Show more V
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Example: how to build a music site (3)

e Editors search the
Web for new data via
APls

 They understand ...
— input, output,
arguments, datatypes,

<4 Add to My Music

 They write some code

«¢ Share this page

to incorporate the Ed Sheeran Biography (Wikipedia)
Edward Christopher "Ed" Sheeran (born 17 February 1991) is an English singer-
n eW d a ta songwriter and occasional actor. He was bom in Halifax, West Yorkshire and raised in

Framlingham, Suffolk. He attended the Academy of Contemporary Music in Guildford...

* Easily get out of date |k
again...
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The choice of the BBC

https://www.w3.0rg/2001/sw/sweo/public/UseCases/BBC/

The BBC is the largest broadcasting corporation in the
world

e Use external, public datasets
— Wikipedia, MusicBrainz, ...
 They are available as data

— data can be extracted using, e.g., HTTP requests or standard
queries

e |nshort...

— Use the Web of data as a content management system
— Use the community at large as content editors
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https://www.w3.org/2001/sw/sweo/public/UseCases/BBC/

I MUSICBRAINZ: AND WHY IT MATTERS

B B [ ] Sign in News Sport Weather IPlayer
MUSIC

HOME SHOWCASE | REVIEWS | GENRES kil Sl

The web pages for all BEC music radio shows include tracklistings for each episode. Each
song has a link to the corresponding Artist Page on the BBC Music website (above). And,
crucially, the information on all those Artist Pages is taken from MusicBrainz — the world's
largest public domain music database.

The important news for independent artists is that If you don't already have an artist profile on
MusicBrainz, next time you're played on BBC radio the tracklisting will either point at an
empty Artist Page or — worse still — may not point at anything at all.

The good news is that MusicBrainz (a collaborative public domain project like Wikipedia)
allows you to create and maintain your own artist profile on its database.

http://freshonthenet.co.uk/musicbrainz/
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http://freshonthenet.co.uk/musicbrainz/

Key benefits of using Semantic Web
technology (according to BBC)

Usability: making a site around the things people care and think about

e User Experience: having meaningful predicates and granular, addressable
resources, so that those resources can be visualized in new ways

e User Journeys: allowing users to make their own journeys across our
content

— On the BBC /nature, users can start making their own documentaries: they can start
on an animal, watch a programme clip, follow a link to a related habitat, read about
that habitat and so on...

* One page per thing: making our resources part of the Web and therefore
linkable and discoverable

e Qur web site is our API: one URI for both machines and web browsers

— Our web site can be used by third parties to create new products, e.g., URIPlay,
TestTubeTelly, FanHubz or Channelography

* Loosely coupled development: different teams can work together in a
loosely coupled fashion; each team focuses on their domain of interest

1/9/2019 01RRDIU - Semantic Web 8


http://uriplay.org/
http://testtubetelly.channel4.com/
http://fanhu.bz/
http://channelography.rattlecentral.com/

Data on the Web

* We need a proper infrastructure for a real Web of
data

— Data is available on the Web, and accessible via standard
Web technologies

— Data are interlinked over the Web: i.e., data can be
integrated over the Web

* This is the role of the Semantic Web technologies
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Semantic

Definition %Cf’ vom:

e The Semantic Web is a Web of linked data

— dates and titles and numbers and chemical properties and any
other data one might conceive of
* The ultimate goal of the Web of data is to enable
computers to do more useful work and to develop
systems that can support trusted interactions over the
network

— Web information must be machine-readable

 Semantic Web technologies enable people to create data
stores on the Web, build vocabularies, and write rules for
handling data

1/9/2019 01RRDIU - Semantic Web 10



The Web is about documents

Resource

LinksTo

LinksTo
Resource

LinksTo

LinksTo
iInksT
Resource LinksTo Resource
Resource
LinksTo LinksTo
LinksTo
LinksTo
iRty Resource
+Resource
Resource
Resource

Resource
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The Semantic Web is about “things”

www.w3.orgimtg

m:homePage R
— Gy "\
m:chair

g:location

- P i
JaneDoe m:attending lg: Ia:':sy
Cambridge
. MA, USA
p:phoneNum ' g: postaICode

p:email
g:longitude
g:-fatitude
jane@w3.org
424 deg -71.1 deg
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What is the Semantic Web?

* It’s a collection of standard technologies to realize a
Web of Data

* It looks simple, but the devil is in the details

— A common model has to be provided for machines to
describe, query, ..., the data and their connections

— The “classification” of the terms can become very complex
for specific knowledge areas: this is where ontologies,
thesauri, ..., enter the game

W3C s
keb] owL

1] Ro¥a JEKGECSPAROUESENNITT G RoF.
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The W3C logo

W3C N

* The three sides of the tri-color cube in the logo evoke
the triplet of the RDF model

* The peeled back lid invites you to Open Your Data to
the Semantic Web!

Semantic
Web

1/9/2019 01RRDIU - Semantic Web 15



Semantic Web components

User interface and applications

Unifying Logic
Ontologies: Rules:
OWL RIF/SWRL

Taxonomies: RDFS

e The Semantic
Web standard
stack

Querying:

SPARQL

Data interchange:RDF

Syntax: XML

Identifiers: URI Character Set: UNICODE

. AydeaboydAan
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Semantic Web components

e We don’t have
yet standard
solutions for
trust

1/9/2019

Reasoning

Representation

01RRDIU - Semantic Web 17



Semantic Web components

+ A Webof lnked ET—

data
OWL RIF/SWRL

Taxonomies: RDFS

Identifiers: URI Character Set: UNICODE

1/9/2019 01RRDIU - Semantic Web 18



To summarize... Semantic Web is

A common set of technologies

— ...enables diverse uses

— ...encourages interoperability
* A coherent set of technologies

— ...encourage incremental application

— ...provide a substantial base for innovation
e A standard set of technologies

— ...reduces proprietary vendor lock-in

— ...encourages many choices for tool sets

1/9/2019 01RRDIU - Semantic Web
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What do Semantic Web solutions look
like?

Applications Query,
Manipulate,

etc.

Data represented in abstract format Map,

Expose,

etc.
Data in various formats

oo
Jood
Uooao
Jouod

_ B

ooao
Joodo

ool
Joooo
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The Semantic Web Technology Stack

Most apps use only a subset of the stack

APPLICATIONS

-
-
-"

1/9/2019 01RRDIU - Semantic Web

GRAPW LIRS
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Step 1: Representation

e The Semantic
Web will
enable
machines to
comprehend
semantic
documents and
data, NOT
human speech
and writing

1/9/2019

User ir|

NtEAGHICNEERE

| Trust

Proof

Unifying Logic

Dntun @@@:ﬂ]

les:
SSWRL

QUiEny

Taxonomies: RDFS

Representation

01RRDIU - Semantic Web

AydesboydAad
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Metadata

e The Semantic Web
foundation

1/9/2019

“Now! Thar should clear up
a few things around here!™

01RRDIU - Semantic Web
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Resource and description

The title of this This resource
resource Ls was created
“Introduction Resource

ow January
16th, 2017

to the Semantic
web”

This resource Ls

related to
{;Vle author of computer science,
LS resource
L || T ' This resource lgm,owLeolge,
e Ls suitable for represehan iy
PhD students aralitcadding

1/9/2019 01RRDIU - Semantic Web 24



Resource

e Resource
— Content, format, ...

— Access method dependent on format (I can read it if |
“know” its language)

e Standardization (i.e. common language for
applications) ???
— Practically impossible ...
— Huge amount of existing information
— Hundreds of human languages
— Hundreds of computer languages (other word for formats)

1/9/2019 01RRDIU - Semantic Web 25



Description

* Resource description

— Independent of the format (I can read “people’s
comments” about the resource... provided that | know the
language in which the comment is written)

e Standardization (i.e. common language for
applications) ???

— Feasible

— Smaller amount of information, possibly new

— Solution: define a standard language for writing comments
(“metadata” in semantic web terminology)

1/9/2019 01RRDIU - Semantic Web 26



Resource and description

The title of this This resource
resource Ls was created
“Introduction

ow January
16th, 201#

to the Semantic

b”
= Metadata

Field name = field value This resource is

related to
;Vle author of computer science,
LS Yesource
L || T ' This resource lewowLeolge,
s is suitable for ghanc o
PhD students aralitcadding

1/9/2019 01RRDIU - Semantic Web 27



Resource and description

1/9/2019

Title =
“Introduction a4 Resource
to the Semantic
web”
Author =
L. Farinettl L
Audience
= PhD
stuolents

01RRDIU - Semantic Web

Date =
2017-01-16

Tople =
{compucter science,
kRinowledge
representation,
metadata}

28



Meaningful metadata annotations

e Common language for describing resources

— Resource description standards

e Common language for describing field names
— Metadata standards

e Common language for describing field values
— Metadata standards + controlled vocabularies

 Semantically rich descriptions to support reasoning

— Knowledge representation techniques, ontologies

1/9/2019 01RRDIU - Semantic Web 29



Common language for describing
resources

* Resource Description Framework (RDF)
— Resource = URI (retrievable, or not)

— RDF is structured in statements o
 Astatementis a triple W3(V
A
— Subject: a resource
— Predicate: a verb / property / relationship
 RDF has several syntaxes (Turtle, N3, ...) and XML is one of
those, known as RDF/XML

— Subject — predicate — object ,
— Object: a resource, or a literal string . ’
— XML is a syntax while RDF is a data model

1/9/2019 01RRDIU - Semantic Web 30



URIs: Uniform Resource Identifiers

URI

A URI provides a simple and
extensible mean for
identifying a resource

A URI can be further classified
as a locator (URL), a name (URN), or both

A URLis a URI that, in addition to identifying a web
resource, specifies the means of acting upon or obtaining
the representation, specifying both its primary access
mechanism and network location

« A URN is a URI that identifies a resource by name in a
particular namespace

— A URN can be used to talk about a resource without implying its
location or how to access it

1/9/2019 01RRDIU - Semantic Web 31




Common language for describing

resources

Author =
* Diagram L. Farinett

o hasAuthor @

e Simple RDF assertion (triple)

triple (hasAuthor, URI, L.Farinetti)

* RDF in XML syntax

<RDF xmlns=“http://www.w3.0rg/TR/ .. "7 >
<Description about=“http://www.polito.it/semweb/intro”>
<Author>L.Farinetti</Author>
</Description>
</RDF>

1/9/2019 01RRDIU - Semantic Web 32



A RDF example (1): some statements

The Glass Palace aztitle

http:/l...lisbn/000651409X

2000 atyear

a:city

a:p_name .

a:publisher

London

Harper Collins a:author

| can make queries

a:name a:homepage

Ghosh, Amitav '  http:llwww.amitavghosh.com 2

1/9/2019 01RRDIU - Semantic Web 33




A RDF example (2): other statements

f:auteur

http:ll...lisbn/000651409X

Le palais des mirroirs

f:original

http:ll...lisbn/2020386682

v

®

weur

| can make other
queries

f:nom
f:nom

v

Amitav Ghosh '

1/9/2019

| Christiane Besse '

01RRDIU - Semantic Web 34



A RDF example (3): same book!

The Glass Palace

http:/l...lisbn/00065 | 409X

a:homepage

Ghosh, Amitav b http:/fwww.amitavghosh.com

ttp:lf...lisbn/00065 1 409X

fauteur

p:ll...lisbn/2020386568

f:traducteur

finam

Ghosh, Amitav

Besse, Christianei

1/9/2019 01RRDIU - Semantic Web 35



A RDF example (4): same URI

The Glass Palace

‘ hittpefi...lisbnf00065 1409X

same URI = same resource

Ghosh, Amitav b

Ghosh, Amitav

1/9/2019 01RRDIU - Semantic Web 36



A RDF example (5): merge

atitle

The Glass Palace

http:ll.../isbn/00065 1 409X

Harper Collins

Le palais des mirroirs

Ghosh, Amitav h http:/fwww.amitavghosh.com f:original

fauteur

hetp:il...lisbni2020386682

| can make more
interesting queries

Ghosh, Amitav

1/9/2019 01RRDIU - Semantic Web 37



A RDF example (6): use extra knowledge

The Glass Palace actitle

http:/l...lisbn/00065 1409X

l 2000 I : a:year

a.Ci

a:p_name .

London

Harper Collins

foaf:name/ foaf:homepage

-

a:publishe f:original

a:author
f:auteur

htepll...lisbni2020386682

f:traducteur

ritype

foaf:name

| Ghosh, Amitav b http:/lwww.amitavghosh.com

1/9/2019
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A RDF example (7): combine with different

dataset

The Glass Palace

a:title

(B e

http:/l...lisbn/000651409X

.
acit a:publishe
|__London &
. f a:author
. -auteur
L
foaf:name foaf:homepage
rdf:type
foaf:name
| can make very pireference
Interesting http:lidbpedia.orgiresource/Amitav_Ghosh pauthor
gueries
p:author
http://dbpedia.org/resource/The_Hungry Tide
p:author

ttp://dbpedia.orgiresource/The_Calcutta_Chromosomeé

1/9/2019

01RRDIU - Semantic Web

e.g. Wikipedia

Le palais des mirroirs

f:original

p:/l...lisbn/202038668

fitraducteur

piisbn

foaf:name

Besse, Christiane

http:/idbpedia/resource/The_Glass_Palace

Piplace of b<- http://dbpedia.orgiresource/Kolkata 2

~Lirth

pilatd p:longd

39



A RDF example (8): add more “power”

* We could add extra knowledge to the merged
datasets

— e.g., a full classification of various types of library data
— geographical information

* This is where ontologies, extra rules, ..., come in

— ontologies/rule sets can be relatively simple and small, or
huge, or anything in between...

 Even more powerful queries can be asked as a result

1/9/2019 01RRDIU - Semantic Web
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Common language for field names

Date of creation, date

_ of last modification,
¢ PrObIemS Date = date of revision, ...
kel = 2017-01-16 &7
ntroduction Different concepts:
o the Semantic need for more
web” etails
Author =
L. Farinettl 3
Tople =
{computer science,
' knowledge
Educational Audience representation,
Creator, Maker, IeveI', _ = PhD metadatal}
Contributor ... destination, o
suitability, ... students

/ J

Topics, Subject, Subjects,

Synonymy  Difficult to clearly .~ Argument, Arguments
define concept in a few Singular / plural
words

1/9/2019 01RRDIU - Semantic Web 41



Common language for field names

 Solution: metadata standards

Many standardization bodies are involved

e Standards may be general ...
— e.g. Dublin Core (DC)

e ...or may depend on goal, context, domain, ...

— e. g. educational resources (IEEE LOM), multimedia
resources (MPEG-7), images (VRA), people (FOAF, IEEE
PAPI), geospatial resources (GSDGM), bibliographical
resources (MARC, OAl), cultural heritage resources (CIDOC
CRM)



Example: Dublin Core

mediator _Title

Audience Alternative

educationLevel

Creator

Ceet accessRights Rights _

Dublin Core Metadata Initiative®

Making it easier to find information.

_Subject

spatial

Coverage
ternporal =
Description TableOfContents
= Ahstract
is%ersionOf
hasyersion
isReplacedBy Publisher
replaces
. Contributor
Dublin Core
isPartOf Relation
hasPan Created
isRererencedBy alid
references Awailable
Date Issunlad
hasF ormat g~ Modified
conformsTo datedccepted
dateCopyrighted
dateSubmitted
Language _
Type
Source -—YP
Extent
i Format
bibliographicCitation _\entifier = Mediurn

1/9/2019 01RRDIU - Semantic Web 43



Common language for field values

* Problems
pate =
— Value type 2017-01-16
hghs = type = date
“introduction
to the Semantic
Wweb”
type = string Ale’CV}DY =
“standard” format? L. Fartnettt

Laura Farinetti, Farinett:

type = strin
yP 8 Laura, Farinetti L., ...

1/9/2019 01RRDIU - Semantic Web 44



Common language for field values

any value?
o
Problems Audience list of possible
— Value type e values?
— Value restrictions? Freedorr ~ Stwdents
vs shared understanding
Topic =
{computer science,
knowledge
, representation,
waPutg High, medium, low? metanatn}
= high 1t05?
any value?
any value?

any number of values?

1/9/2019 01RRDIU - Semantic Web 45



Common language for field values

 Solution: metadata standards + controlled
vocabularies

e Metadata standards
— Only some, and partially

e Controlled vocabularies
— Explicit list of possible values

1/9/2019 01RRDIU - Semantic Web
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Example: IEEE LOM

7.1 Kind (1)
7.2.1.1Catalogue 1) ., ; \gentitier (10)
7.2.1.2 Entry (1) o~ 7.3 Resource (1)
7.1.2 Deeription (10) )

6.2 Copyright and Other restrictions (1)
(6.3 Description (1) -

5.2 Learning Resource Type (10)
5.8 Difficulty (1) |
5.9 Typical Learning Time (1) |
5,10 Description (10} |
5.11 Language (10) |

5.12.1 Accent (5)
5.12.2 Region (5}
5.12.3 Register (1) /
5.13 Suggestions for further use (1)

5.12 Language Specifics (1)

5.14 Information for Users (1)
5.1 5 ﬂ-E;SEr'.Fpl.‘.J"EI.I'T. Fu:r Léﬂn.wr. l['l].l. /
5.16 Genre (10} |

5.17 Language Function (5) |
3.18 Language Mode (3) |

91P 1
9 Classification (40) — "erpiw'_{ )
. 9.3 Description (1)

7 Relation (100)

~,_6 Rights (1)

191 5ubttles (1) 5 19 subtitles/ Transcript Included (1) |
5.1%.2 LMEEE“] —
5.20 Document Length (1) A

5.21 Instruction Language (1) |

1/9/2019

1.1 Identifier (10) -1 Catalog 1)
1.2 Entry {1}
| 1.2 Title (1)
[-
1 General {1} ; 13 Language {.ﬂ'}.
{ 1.4 Descriptor (10}
[N 1.5 Keyword (10)

| 1.6 Coverage (10)

.31 Rote (1)
2.3 Contribute (30) | 2.3.2 Entity (40)

2 Life Cycle (1) :
75 b 2.3.3 Date (1)

| LOM_L20 Metadata

3.1 Identifier (10) -1 Catalague (1)

,'I _3.2.1Rale (1)
3 Meta-Metadata (1) | -2 Contribute (10) / 3.2.2 Entity (10)
5 Educational \ ' 3.2.3 Date (1)
(100) 3.3 Metadata Schema (10)

| 3.4 Language (1)

4.1 Format (40}
4 Technical (1) 2 ize (1}

4,3 Location (10)
| 4.7 Duration (1)

01RRDIU - Semantic Web 47



Example: IEEE LOM

Name

Explanation

Size

Order

Value space

Datatype

Example

Role

Kind of contribution.

NOTE 1:--Minimally. the Author(s) of the
learning object should be described.

unspecified

author

publisher

unknown

initiator

termunator

validator

editor

graphical designer
technical implementer
content provider
technical validator
educational validator
sCript writer
mnstructional designer
subject matter expert

NOTE 2:—-"terminator™
1s the entity that made
the learning object
unavailable.

Vocabulary
(State)

[ )

Entity

The identification of and information about
entities (1.e., people, organizations)
contributing to this learning object. The
entities shall be ordered as most relevant first.

smallest
permitted
maximum: 40
items

ordered

vCard, as defined by
IMC vCard 3.0 (RFC
2425 RFC 2426).

CharacterString
(smallest
permitted
maximum: 1000
char)

"BEGIN:VCARD'nFN:Joe
010-555-7878nTITLE:Area
Assistant'n

EMAIL TYPE=INTERN'nET:jfriday@host.c
om'nEND:VCARD'n"

Friday'nTEL:+14
Admimistrator,

Date

The date of the contribution.

unspecified

DateTime

"2001-08-23"

1/9/2019

01RRDIU - Semantic Web
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... + controlled vocabularies

* A closed list of named subjects, which can be used for
classification

e Metadata field values are
restricted to a list of terms

(selected by experts) Topic =

{comp uter sclence,
Vé F; ' Vé 3
knowledge
re'presew’ca’ciow,
meetadatal

1/9/2019 01RRDIU - Semantic Web 49



Subject-based classification

* Any form of content classification that groups objects by
their subjects

— e.g the use of keywords to classify papers
 Metadata fields describe what the objects are about by

listing discrete subjects inside a subject-based
classification

* Important: difference between describing the objects
being classified and describing the subjects used to
classify them

— Metadata describe objects
— Subject-based classification is the approach to describe subject

1/9/2019 01RRDIU - Semantic Web 50



Subject-based classification

those that belong to the Emperor,

THE BOOK OF embalmed ones,
IMAGINARY

those that are trained,

BEINGS : .

{ / suckling pigs,
o7 mermaids,
@ \ A fabulous ones,
a4 ' | stray dogs,

‘ | those included in the present classification,
\W"')/ 4 those that tremble as if they were mad,
I~ // : innumerable ones,
“JorcE LUls " those drawn with a very fine camelhair brush,
B O P“ ES | others,

. those that have just broken a flower vase,
those that from a long way off look like flies-

1/9/2019 01RRDIU - Semantic Web 51



Subject-based classification

High
Semantic

Clarity CE
Ontologies

Taxonomies OWL

Strong
Semantics

Enterprise Data Models Concept Maps

Controlled Vocabularies
RDF

Thesaurus UML, XMI

Glossaries

XML, XSLT

Word/HTML

YVeak
Semantics

TimelMoney

1/9/2019 01RRDIU - Semantic Web
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Controlled vocabulary

e Goal

— Prevent authors from defining terms that are meaningless, too
broad or too narrow

— Prevent authors from misspelling

— Prevent different authors from choosing slightly different forms
of the same term

e Simplest form: list of terms (or “pick list”)
* Reduces ambiguity inherent in normal human languages

e Solves the problems of homographs, homonyms,
synonyms and polysemes by ensuring
— That each concept is described using only one authorized term

— That each authorized term in the controlled vocabulary describes
only one concept

1/9/2019 01RRDIU - Semantic Web 53



Taxonomy

* Subject-based
CIaSSification that arranges ¥ Species: Cardinalis cardinalis

the terms in the controlled | s Caranas
vocabulary into a hierarchy -
— Dates back to Carl Linnaeus’s \! i’\ Pa

work on zoological and | <
. 8 w “ Order: Passeriformes
botanical S o«

classification R
”:‘:’ ‘? f - Class: Aves

(18th century)
Phylurm: Chordata

.za"
%:W Kingdom: Animalia
e

U Domain: Eukarya

Family: Fringillidae

More Specific

1/9/2019 01RRDIU - Semantic Web 54



Taxonomy example: INSPEC

* Objective: to index quality research literature in physics and

engineerin . L .
8 8 http://www.theiet.org/publishing/inspec/index.cfm
Section A -F‘hysi'n::s
ADD General _ Section D - Information technology for business
A10  The physics of elementary particles and fields D10  General and management aspects
AZ20  Muclear physics D20 Applications
A30  Atomic and molecular prlv_.fsn::s | D30  General systems and equipment
i;g E:Jp;lamtlantal areasdnflpn Section B - Electrical engineering| D40 Office automation - communications
' uids, plasmas and €184 pnn  general topics, engineering D50 Office automation - computing
ABD Condensed matter: struc o .
B10  Circuit theory and circuits
AT70  Condensed matter: elect . .
o ~|B20 Components, electron devices and materials
AB0  Cross-disciplinary physid . . . .
490 Geophvsics astronomy 3 B30 Magnetic and superconducting materials and devices
' Pny ' Vi B40  Optical materials and applications, electro-optics and optoelectronics
B50  Elecromagnel ¢oction ¢ - Computers and control
B0  Communicalid cng  General and management topics
B70  Instrumentalio) =19 systems and control theory
Ban B roiseor cwctomm :Ig'jl'
Section E - Mechanical and production engineering =iz and thearetical computer topics
EOD0  General topics in manufacturing and production engineering Lare P P
E10  Manufacturing and production e
E20 Engineering mechanics cations
E30 Industrial sectors

1/9/2019
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http://www.theiet.org/publishing/inspec/index.cfm

Limit of taxonomies

Hagfishes

:I Agnathans

l Lampreys

Cartilaginous fishes

Ray-finned fishes g™

Gnathostomat
nathostomata Coelacanth -

Lobe-finned fishes

Osteic hl."nye—s Lungfish =

Caecilians

) Only tWO klnds Of SarcclpterE Salamanders Amphibians ',k
. . I— Frogs

relationships between -

e T [

te r m S Tetrap-c:? —E Tuatara

— Parent = broader term — Lizards and snakes | Reptiles
. Crocodilians *
— Child = narrower term —E |
Amniotal Birds .

Monotremes
_E Marsupials Mammals
Placentals
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Thesaurus

 Extends taxonomies
— subjects are arranged in a hierarchy

e Other statements can be made about the subjects
— BT — broader term
— NT - narrower term (inverse of BT)
— SN —scope note
— USE
— UF — used for (inverse of USE)
— TT —top term
— RT —related term
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Thesaurus example

Fibres

Source: UNESCO
Status: Approved

Used For

Fibre

Microthesaurus:

Use

Fibre

Source: Guildhall library
Status: Approved

B85 Materials and products

EBroader term

Materials

Narrower terms

Corrugated fibres
Jute
Matural fibres

Optical fibres

Ropes
Sisal

Synthetic fibres
Vulcanized fibre

Related terms

Textiles

http://www.ukat.org.uk/thesaurus/

Textiles

Source: UNESCO
Status: Approved

Used For

]

[oth

Fabrics

Textile fabrics

Textile products
Waterproofing of fabrics

Microthesaurus:

6.55 Materials and products

Marrower terms
Hessian
Lace
Linen
Sailcloth

1/9/2019
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Silk

Synthetic fabrics
Tartans
Upholstery
Velvet

Woollens

Related terms

Fibres

IMaterials

Paper technology
Textile arts

58
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UKAT RDF / SKOS

6.25 Economics *Economic policy”
--BUsinEss cyCles skos: preflLabel

- Economic conditions

‘*Economic cooperation’

£-.Econamic policy skos:prefLabel
skos:broader p

‘Economic co-operation’

skos:altLabel

m-Economic cooperation ‘Interdependence’

'Includes cooperative measures

kos:scopeNote—> in banking, trade, industry etc.,
between and among countries.’

E\ Economic integration skos:prefLabel

kos:rel :
European economic cooperation  ..Common markets skos:related {Ds'narmwer\.‘SkDS:pr‘efLabel
skos:narrower Y

European industrial cooperation Customs unions | ‘Economic integration” |

ndustrial cooperation ..Economic concentration KOS:narrower skos:prefLabel

...... Econormic legislation

skos:narrower

_.International econornic integration | ‘European economic cooperation’

m-ECconomic planning .Monopolies skos:prefLabel
...... Econoric reform ... Bterling area

\ ‘European industrial cooperation’

...... Incomes policy skos: prefLabel

@-Mationalization

prefix skos: <http://www.w3.0rg/2004/02/skos/corei > |

[‘Industrial cooperation’|

m--Price policy

...... Privatization

- Economi systerms UK Archival Thesaurus (UKAT)

- Economic theory

--ECONOMIcS %ﬂ
. ncome and wealth b . '

£

g-Interdependence

conomic refatons SKOS: Simple Knowledge Organization System

[--MNational accounting
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Ontology

 Model for describing the world that consists of a set
of types, properties, and relationships

e Extends the other subject-based classification
approaches
— Has open vocabularies

— Has open relationship types (not just BT/NT, RT and
USE/UF)
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Ontology
example -

.

7\

|
I-
P
/E .\ |
‘ forebrain ’ hindbrain '
/
[P /

—
—0> partof () ontology term
0> isa O root node
~@-> develops_from cul-2  gene name
-===p inferred

annotation
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Semantically rich descriptions to

support search

e Step 2:
reasoning

* Ontologies

1/9/2019

Data interchange:RDF

Replreisentatiemn

Identifiers: URI Character set: UNICODE
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License

* This work is licensed under the Creative Commons “Attribution-
NonCommercial-ShareAlike Unported (CC BY-NC-SA 3,0)” License.
* You are free:
— to Share - to copy, distribute and transmit the work
— to Remix - to adapt the work
* Under the following conditions:

— Attribution - You must attribute the work in the manner specified by the author or

licensor (but not in any way that suggests that they endorse you or your use of the
work).

@ — Noncommercial - You may not use this work for commercial purposes.

— Share Alike - If you alter, transform, or build upon this work, you may distribute the
resulting work only under the same or similar license to this one.

e To view a copy of this license, visit http://creativecommons.org/license/by-
nc-sa/3.0/
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