Metadata and

Metadata Standards




Resource and description

A Resource
Content, for mat, é
Access method dependent on format (I can
read 1t 1 f | Aknowo It .
A Resource

Independent of the format (I can read

Apeopl eds comment so ab:
provided that | know the language in which

the comment is written)
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Resource and description

this resource is suitable
the title of this for PhD students description
resource is
Al ntrodudtTonm to0 /
the Semantic Y o resource
We b O N

this resource
was created on
April 14t 2009

the author of
this resource

A

IS L. Farinetti

this resource is

related to

the quality of ) computer

this resource ) science,

Is high A knowledge
according to F. representation
Corno and metadata

F. Corno, L. Farinetti - Politecnico di Torino 3



" J
Resource and description

A Resource
Content, format, &
Access method dependent on format (I can read it If |
Aknowo Its | anguage)

A (.,e. common language for

applications) ???

Practically 1 mpossi bl e &
Huge amount of existing information
Hundreds of human languages

Hundreds of computer languages (other word for
formats)

F. Corno, L. Farinetti - Politecnico di Torino
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Resource and description

A Resource description

|l ndependent of the for mat
comment so about the resour
the language in which the comment is written)

~

A (I.,e. common language for
applications) ???

Feasible

Smaller amount of information, possibly new

Solution: define a standard language for writing
comments (Ametadatao I n se

F. Corno, L. Farinetti - Politecnico di Torino 5



" JE
Resource and description

the title of this
resource is

Al ntr odu
the Semantic

We b 0O N

this resource is suitable
for PhD students
4

dtion to

this resource

the author of
this resource

is L. Farinetti | —— Metadata

was created on

/* April 14, 2009

the quality of

this resource
is high, <«

according to F.
Corno

this resource is
related to
[ Field name = field value] ~. computer
science,

knowledge
representation
and metadata

F. Corno, L. Farinetti - Politecnico di Torino 6



" N -
Resource and description

Level = PhD students

Title = description
Al ntrodudtion t o
the Semantic v / resource
We b 0 L/
|
\ Date =
Author = < 2009-04-14
L. Farinetti >
Topic =
{computer
Quality = high | |- ) science,
A knowledge
Rated by F. Corno repr;(:’zgigfn’
|

F. Corno, L. Farinetti - Politecnico di Torino 7
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Meaningful metadata annotations

A Common language for
Resource description standards

A Common language for
Metadata standards

A Common language for
Metadata standards + controlled vocabularies

~

A descriptions to support search
Knowledge representation techniques, ontologies

F. Corno, L. Farinetti - Politecnico di Torino
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Common language for field names

A Problem Topic = é
. Topics, Subject, Subjects,
Level = é
_ Argument, Arguments
Title = ... Educational level, 1
destination, suitabitlity, e
l Singular / plural
Difficult to clearly
i - Date = &
Author = é define concept in a
few words

Creator. Mak Date of creation, date of
reator, Maker, ) last modification, date of
Contri butor &

\ revisi/on, e

Synonymy Different concepts:
need for more details

F. Corno, L. Farinetti - Politecnico di Torino 9
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Common language for field names

A Solution:
A Many standardization bodies are involved

A Standards may be
e.g. Dublin Core (DC)

A or may , context, do

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)

F. Corno, L. Farinetti - Politecnico di Torino 10



Metadata standards examples

MARC Dublin Core | CDWA | VRA Core | CSDGM 73987 LOM DIG35 METS JPX SMPTE
Metadata
Dictionary
Standardization | Librarv of | Dublin Core Art Visual Federal National IEE Digital Digital Joint Society of
Body Congress Metadata |Information| Resource |Geographic| Information | (LTSC) Imaging Librarv | Photographic| Motion
Initiative Task Force | Association Data Standard Group federation Experts Picture and
(DCMI (AITF) Committee | Organization (DIG of (DLEF) Group Television
(FGDC) (NISO) I3A) (JPEG) Engineers
(SMPTE)
Year Current Current Current Current Update 2002 2002 Current Last 2000 Last review
version version 1.1 | version 2.0 | version 3.0 | version version 1.1 review 2004
MARC 21 since 1999 | since 2000 | since 2002 | since from April 2001 2001
since 1999 1998
MM Tvpe Any Any Any Images Any Images Any Images Any Images Any
Domain Bibliographic | Bibliographic | Description | Description | Description | Description | Description | Description | Description | Description | Description
media media of Art of images of of still of of digital | of digital of digital of
description | description works of Art Geographic images educational | 1mages objects images audio/video
works media media documents
Level Largely Largely Largely Largely Semantic Technical Largely Semantic | Semantic Semantic Semantic
semantic semantic semantic semantic and semantic and and and technical and
technical technical technical technical
Producibility Mainly Mainly Mainly Mainlv Manual Mainly Mainly Mainly Mainly Mainly Manual
manual manual manual manual and automatic manual manual manual manual and
Automatic Automatic

F. Corno, L. Farinetti - Politecnico di Torino
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Dublin Core

A Dublin Core Metadata Element Set
(DCMES)

Building blocks to define metadata for the
Semantic Web

, Or categories, general enough to
describe most of the published resources

Extra elements and element refinements

F. Corno, L. Farinetti - Politecnico di Torino 12



" A
DC metadata element set

accrualMethod creator language source
accrualPeriodicity | date provenance subject
available created
date Accepted
dateCopyrighted
datesSubmitted 1ssued
modified walid
accrualPolicy description publisher title
abstract alternative
tableOfContents
audience format relation type
educationLevel extent medium conformsTo haskFormat hasFart
mediator hasVWersion isFormatof isFartOf
IsReferencedBy isReplacedBy
IsRequiredBy isVersionOf
references replaces requires
contributor identifier rights
bibliographicCitation accessRights license
coverage instructionallMethod | rightsHolder
spatial temporal
F. Corno, L. Farinetti - Politecnico di Torino 13




" . |
Example of description using

Dublin Core (in RDF)

"What do National
Libraries do in the "Text. Artic k"

Age of the Internet?™ A
dc :Tfﬂ'pe

de:Ti !
hitip :/Awww ariad ne.ac. ukiissuel 3main/

dc:De qﬂmn
dc:Creator

" National L rary; "

Internet; Library Discusses htlp t/ipurLorg/defvo cahularies!

Services; British whetl nﬂ‘“ ']’i’;““‘ RelatnnT}-pmhrl 0/1sPart Of

Library Document ::q.rm E rar;:

Supp ly Centre; ceniral E:;:E m "Maurice Line"

collection; disitri uted Eete:net, and if

collection; national ) ;

hh liograp hy; future of mﬂ;]':lglrkif .

national Bhraries: . " A

v, oo thls St A A paper in the

public ation " wilhecome ~ . N i
ohsolete or he NAri adneo | o
taken overhy
other hodies."

F. Corno, L. Farinetti - Politecnico di Torino 14



" S
Common language for field values

A Problems

Value type S———
2009-04-14
type = date
Title =
Nl ntrodudqtion to
the Semantic Author =
We b o L. Farinetti
type = string
type = string

nstandardo for mat ?
Laura Farinetti, Farinetti

Laur a, Fari nett L .

F. Corno, L. Farinetti - Politecnico di Torino 15



" S
Common language for field values

A PrOb ems Level = PhD students
value type any value?
Value restrictions? list of possible values?

A freedom vs shared understanding

Topic =
Quality = high {computer
science,
High, medium, low? knowledge
1to5? representation,
any value? metadata}
any value?

any number of values?

F. Corno, L. Farinetti - Politecnico di Torino



Common language for field values

A Solution: metadata standards + controlled
vocabularies

A Metadata standards
Only some, and partially

A Controlled vocabularies
Explicit list of possible values

F. Corno, L. Farinetti - Politecnico di Torino
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" S
Examples from IEEE LOM

A 1484.12.1 - 2002 Learning Object
Metadata (LOM) Standard

Developed by the IEEE Learning Technology
Standards Committee (LTSC)

ASt andard to descri be
Objectso I n order to
Interoperability

F. Corno, L. Farinetti - Politecnico di Torino 18
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Examples from IEEE LOM

9.1 Purpose (1)

7.1 Kind (1) 9 Classification (40) | "? 3 Description (1)
7.2.1.1 Catalogue (1) ; | 7 Relation (100 '
7212 Entry (1) o ettNEL 0 7 2 Resource (1) \100) -
7.2.2 Description (10) 1‘-‘ m-*n!m?r {_Iﬂ}__ thntwm_
| 1.2 Title (1) T
1 General (1) |. 1.3 Language (10)
6.2 Copyright and Other restrictions (1) { 1.4 Descriptor (10)
— -, & Rights {1}
6.3 Description (1) -~ r 1.5 Keywaord (10)
| 1.6 Coverage (10)
5.2 Learning Resource Type (10) 5T b
i o1 (1)
5.8 Difficulty (1) | aE A ]
| _ - 2 Life Cycle (1) . 1.3_ Cnntrlibutt- {Jﬂ} L 2.3.2 Entity {40)
5.9 Typical Learning Time (1) f 53,3 Date 41)
5.10 Description (10) | | LOM_L20 Metadata
5.11 Language (10) | 3.1 Identifier (10) -1 Catalegue (1]
5.12.1 Aceent (5) | f S_3:1.2 Entry (1)
5.12.1 Region (5) ' 5.12 Language Specifics (1) ( _3.2.1 Role (1}
5.12.3 RE'E[E‘T (1} | 3 Hﬂta'ﬂetadata {1} .- i 3-1 cﬂnt”h‘ut‘e '-H:u ‘ _3-.2_?_' El'!l.i'l.}l_l‘ll:l:l
5.13 Suggestions for further use (1) | 5 Educational 1|| \_3.2.3 Date (1)
A (100) _ 3.3 Metadata Schema (10)

5.14 Information for Users (1)
5.15 Description For Learner (1) |
5.16 Genre (10)
5.17 Lan ¢ Function (3) | ;
smf““i e :5: N [ 4.2 Size (1)
L i n f——————
AraATge Rode P S ) " 4.3 Location (10)

5.19,1 Subtitles (1) . . | )
-, 3.19 Subtitles!/Transcript Included (1) | \
5.19.2 Language (1) ML o (1)) . 4.7 Duration (1)

| 3.4 Language (1)

4.1 Format (40)

5.20 Document Length (1) |
5.1 In;trl._lr_tinn Language (1] |

F. Corno, L. Farinetti - Politecnico di Torino 19



Examples from IEEE LOM

provide a useful default.

WNOTE 2:--If the learning object had no lingual
content (as in the case of a picture of the Mona
Lisa, for example), then the appropriate value for
this data element would be "none”.

WNOTE 3:--This data element concerns the
language of the learning object. Data element
3.4:Meta-Metadata. Language concerns the
langnage of the metadata instance.

F. Corno, L. Farinetti - Politecnico di Torino

language code as
defined by the code
set ISO 639:1988 and
Subcode (which can
occur an arbitrary
number of times) a
country code from the
code set ISO 3166-
1:1997.

char)

Nr Name Explanation Size Order Value space Datatype Example
1.2 Tiile Mame given to this learning object. 1 unspecified |- LangString ("en". "The life and works of Leonardo da
(smallest Vinei")
permitted
maximuom: 1000
char)
Nr Name Explanation Size Order Value space Datatype Example
"Eﬂ",
1.3 Language The primary human language or languages  |smallest unordered |LanguagelD = CharacterSiring ["en-GB",
used within this learning object to permitted Langcode "de",
communicate to the intended user. maximum: 10 ("-"Subcode)* (smallest "fr-CA",
items permitted "it”
NOTE 1-—An indexation or cataloging tool may with Langcode a maximum: 100 |"gre”

(ancient greek, unfil 1453)
"en-US-philadelphia”
"eng-GB-cockney”
"map-PG-buin"

{Austronesian —Papua New Guinea — buin)
"zem-TUS-pennsylvania”

20




" S
Examples from IEEE LOM

Name

Explanation

Size

Order

Value space

Datatype

Example

Role

Kind of contribution.

NOTE 1:--Minimally, the Auther(s) of the
learmng object should be described.

unspecified

author

publisher

unknown

initiator

terminator

validator

editor

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

MNOTE 2:--"terminator”
15 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
iterms

ordered

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

CharacterString
(smallest
permitted
maximum: 1000
char)

"BEGIN:VCARD'nFN:Joe
010-555-7T878'\nTITLE Area
A ssistant'n

EMAIL,, TYPE=INTERN'nET:jfridayi@host.c
om'nEND:VCAED'n"

Friday'nTEL:+1+
Admimistrator',

Date

The date of the contribution.

unspecified

DateTime

"2001-08-23"

F. Corno, L. Farinetti - Politecnico di Torino
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V4

e + control

| e d

This data element should not be used for items
characteristics that can be described by other
data elements.

maximum: 1000
char)

Nr Name Explanation Size Order Value space Datatype Example
1.5 Kevword A kevword or phrase describing the topic of [smallest mordered |- LangString ("en", "Mona Lisa")
this learning object. permitted (smallest
maxinmum: 10 permitted

A A
be used for classification

A Metadata field values are
restricted to a list of terms
(selected by experts)

F. Corno, L. Farinetti - Politecnico di Torino

which can

{computer

—Hfermaties—
knowledge
representation,
metadata}

Topic =

science,

22




Knowledge

Representation




Need for knowledge representation

A Semantically rich descriptions need
the meaning of @ resource
and the domain related to the resource

Disambiguation of terms
Shared agreement on meanings

Description of the domain, with concepts and
relations among concepts

F. Corno, L. Farinetti - Politecnico di Torino 24
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Example: Dublin Core metadata

Metadata of a single paper

Title Curing the Web's Identity Crisis
Creator | Steve Pepper & Svhvia Schwab
Subject | RDF. topic maps, subject indicator
Publisher | IDEAlliance

Date May 2003

Language | English

Format |XML

F. Corno, L. Farinetti - Politecnico di Torino
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Title Curing the Web's Identity Crisis

Creator | Steve Pepper & Syhvia Schwab

Subject |RDF. topic maps, subject indicator

Problems S 08 e

Date May 2003
Language | English

A Title usually offers good clues, but o oo

It does not necessarily mention all names of all
subjects the user is interested Iin

It may presuppose knowledge the user does not
actually possess
A Subject iIs meant to convey precisely what the
document is about, but

much depends on how extensive the set of keywords
IS, whether all related subjects are mentioned, and
whether too many subjects are listed
AMet adata does not say mtL
rel atedo a resource |

F. Corno, L. Farinetti - Politecnico di Torino 26




'_
Sear ch

res ul

L S

Title Creator Date
Tax Map: An integrated navigation tool for the IRS Call Center Michel Biezunski December
Research System 2003
Cuning the Web's Identity Crisis: Subject Indicators for RDF Steve Pepper & Svhvia Schwab | December
2003
OKS 2.0: New Utensils for Topic Map Chefs Pamela Gennusa December
2003
Semantic Web Servers - Engineering the Semantic Web Graham Moore December
2003
Information Architecture with XML Peter Brown December
2003
BookBuilder: Content Repurposing with Topic Maps Nikita Ogievetsky & Roger December
Sperberg 2003
The TAO of Topic Maps Steve Pepper December
2003

F. Corno, L. Farinetti - Politecnico di Torino
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Problems

A Authors were free to define their own
subject keywords l

AResul ts are not Nabol
Arel ated too topil c me

Al f an author forgets
paper will never be found

F. Corno, L. Farinetti - Politecnico di Torino 28



Subject-based classification

A that groups

objects by their subjects
e.g the use of keywords to classify papers

A Metadata fields describe what the objects are
about by listing discrete subjects inside a
subject-based classification

A Important: difference between describing the

being classified and describing the
used to classify them

Metadata describe objects

Subject-based classification is the approach to
describe subject

F. Corno, L. Farinetti - Politecnico di Torino
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"
Subject-based classification ...

NOn those remote pages idividedmtoiwr |
a. those that belong to the Emperor

b. embalmed ones . From The Celestial Emporium of

C. '[hOSG. that are trained Benevolent Knowledge Borges

d. suckling pigs hitp://en.wikipedia.org/wiki/Cele

e. mermaids stial_ Emporium_of Benevolent

f. fabulous ones Knowledge's Taxonomy

g. stray dogs

h. those that are included in this classification

I. those that tremble as if they were mad

J. Innumerable ones

K. those drawn with a very fine camel's hair brush
|. others

m. those that have just broken a flower vase

n. those that resemble flies from a distance"

F. Corno, L. Farinetti - Politecnico di Torino 30
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http://en.wikipedia.org/wiki/Celestial_Emporium_of_Benevolent_Knowledge's_Taxonomy

" S
Subject-based classification
technigues

Semantic

. Clarity

A COI’]UO”ed Ontologies C/gﬁ}b

Vocab u Ia“ es Taxonomies OWL
A TaXOHOmIeS Enterprise Data Models Concept Maps
A Thesaurl Controlled Vocabularies RDE
A Faceted classification Thesaurus UL, X

. Glossaries
A Ontologies XML, XSLT
A Folksonomies v WordIHTNL
A Others
TimelMoney

Aéeé Most come from | i brary sci

F. Corno, L. Farinetti - Politecnico di Torino 31



"
Controlled vocabulary

A A closed list of . which can be
used for classification

A Composed of terms: particular name for a
particular concept
similar to keywords

A Terms are not concepts

A single term may be the name of one or more
concepts

A single concept may have multiple names
Ambiguity avoided by forbidding duplicate terms

F. Corno, L. Farinetti - Politecnico di Torino
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Topic =

Controlled vocabulary | e

knowledge
representation,
—rtadate, RDF,
A GOaI topic maps -« mapst

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

A The simplest form of controlled vocabulary
Il s a |1 st of terms (o

F. Corno, L. Farinetti - Politecnico di Torino 33



"
Controlled vocabulary

A Reduce ambiguity inherent in normal
human languages

A Solve 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

F. Corno, L. Farinetti - Politecnico di Torino 34



" A
Problems solved

Term Meaning Spelling Pronunciation
Homonym | Different Same Same
Homograph | Different Same Same or different
Homophone | Different Same or different | Same
Heferonym | Different Same Different
Folyseme | Different but related | Same Same or different

Synonym

different words with identical or very similar meanings

F. Corno, L. Farinetti - Politecnico di Torino
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Problems solved

Term AWill vyou please close th
close «
Homonym —Bfe—> AnThe tiger was now so clo
Homograph | | Diffe | student
Homophone Qiff PUpil o .
opening in the iris of the eye
Heferonym | Diffe \
FPolyseme |Di or different
(" Pk .psupakof axe
axes
(‘eek.siz) plural of axis
Synonym
differemTrwoTTS WITIT TOETTIC ar o1 VETY ST lar meanings
F. Corno, L. Farinetti - Politecnico di Torino 36
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" A
Problems solved

Term Meaning
Homonym | Different

Homograph | Different

[ take (I'll get the drinks)
to get { become (she got scared)

. understand (I get it)

- [ apiece of a tree

Homophone | Different wood ¢
Heteronym - a geographical area with many trees
FPolyseme 7 Different but related | Same Same or different

Synonym

B‘hf(erent words with identical or very similar meanings

N

student and pupil (noun)
buy and purchase (verb)
sick and ill (adjective)

F. Corno, L. Farinetti - Politecnico di Torino
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" J
Controlled vocabulary examples

Circuit theory Blood
Electronic circuits Cord blood
Microwave technology Erythrocyte
Electron tubes Leukocyte
Semiconductor materials and devices Basophil
Dielectric materials and devices Eosynophil
Magnetic materials and devices Lymphoblast
Superconducting materials and devices Lymphocyte
é Monocyte
Neutrophil
e
APractically no nreal o e
A With very little extra effort: taxonomies and
thesauri!

F. Corno, L. Farinetti - Politecnico di Torino 38



Taxonomy
A Subject-based [ "2a=e [T
classification that SR ...
arranges the terms in the L
controlled vocabulary oegs s |
INto a : 5”""3:, -
Dates back to Carl . C’
Li nnPusos wor k ojfe o o
zoological and botanical s e
classification (18th i 5
centu ry) Seecies |

F. Corno, L. Farinetti - Politecnico di Torino 39



" S
Taxonomy

A Allow related terms to be grouped together

Al't 1 s clear t

knowledge management ma p S c\) a n d ﬁ X T
— knowledge representation rela‘ted

r—topic maps R . .

[ A Easier to classify

v documents

e A Easier to choose

Hy T

search keywords

F. Corno, L. Farinetti - Politecnico di Torino 40



" A
Taxonomies and metadata

A Metadata are
stored as usual
with the resource
AThe nNnsubj e
contain only
controlled terms

Curing the web's identity crisis

Steve Pepper & Sylvia Schwab

May 2003

knowledge management

knowledge representation

topic maps

o A Controlled terms

——TMCL Oelong to a

——HyT nierarchy, shared
oy all papers

F. Corno, L. Farinetti - Politecnico di Torino 41



" S
Taxonomy example: INSPEC

Section D - Information technology for business
D10  General and management aspects

D20  Applications

D30 General systems and equipment

D40  Office automation - communications

D50  Office automation - computing

Section A - Physics

AD0 General

A10  The physics of elementary particles and fields
AZ0  Muclear physics

A30  Atomic and molecularnhysics
A40 Fundamental areas ¢ Section B - Electrical engineering and

A50  Fluids, plasmas and |B00  General topics, engineering mathematics and materials science

ARD  Condensed matter s{B10  Circuittheory and circuits

A70  Condensed matter el B20  Components, electron devices and materials

A80  Cross-disciplinary ph| B30 Magnetic and superconducting materials and devices

AB0  Geophysics, astronon B40  Optical materials and applications, electro-optics and optoelectronics
B50  Electromagnetic fields

BE0  Comrunications

B70  Instrumentation and special applications

B80  Power systems a| saction C - Computers and control

C00  General and management topics

10 Systems and control theory

30  Control technology

40  Mumerical analysis and theoretical computer topics

Section E - Mechanical and production engineering Iare
EOD  General topics in manufacturing and production engineering Tﬁ
htions

E10  Manufacturing and production
E20 Engineering mechanics
E30  Industrial sectors

http://www.theiet.org/publishing/inspec/index.cfm

F. Corno, L. Farinetti - Politecnico di Torino




" S
Taxonomy example: INSPEC

BO1 General electrical engineering topics

BOO
B10
B20
B30
B40
B50
B&0
B70
B&0

Section B - Electrical engineering and electronics

General topics, engineering mathematics and| B1 Circuit theory and circuits

B0 General topics, engineerning mathematics and matenals science

BOZ Engineering mathematicz and mathematical techniques
BO5 Matenialz zcience for electical and electronic engineering materials

Circuit theory and circuits
Components, electron devices an
Magnetic and superconducting m43
Optical materials and applications
Electromagnetic fields
Communications

Instrumentation and special appli
Power systems and applications

B7 Inztrumentation and special applications
B Meazurement science

BY2 Meazurement equipment and instrumentation systems
BY3 Meazurement of specific wanables

BY4 Elementary particle and nuclear ingtrumentation
B75 Medical phyzicz and biomedical engineering
BYE Aerozpace faciliiez and techhigues

BY¥7 Earth sciences

B¥8 Sonics and ultrazonics

B3 Military spztems and equiprment

B8 Power zystems and applications

BA1 Power networkz and systems

BAZ Generating ztationz and plantz

BA3 Power apparatus and electic machines

B24 Direct energy converzion and energy storage
B85 Power utilization

BAE Industrial applications of power

E and devices

ro-opticz and optoelectronics

Bion

F. Corno, L. Farinetti - Politecnico di Torino

43



.i S

INSPEC
journal
article
database

ample Record

BCCESSICN NUMEER:

S01050

F. Corno, L. Farine

TITLE: Gain fladensd arbiom-doped amplifier with 34 nm fat bandwidib

BUTHORSE Yeh, C-H; Lin, M-C; (H, 5

AUTHOR AFFILIATICN: Inl & Commun Res. Labs, Ind Tedhncl Res. Inst, Handhy, Tavan

JOURHAL: Electronics Letiers, wol 42, no 13, po 1088-8, 11 el

FLUBLISHER: Inst of Eng and Tedhrel

PLUBLICETION D4TE: 14 Sapl. 2006

FLUBLISHED IM: United Kirgpdorn

Ceil: 10 10349,/ 2002 55

COCEN: ELLEAK

IS5M: C1E-57134

b L O35 159 (2000021 43a32: 151 1088 GFED; 1-P

LAMCUAGE: English

DOCLM BT TYPE: Joral Paper

TREATHMENT: Pracical

LBSTRACT: & grin-latiened iworsisgs srbivm-hazed fbre amplier module, siudured by an erbiom-doped waveguide amplifier
and an srbiumrdoped lbres amplifier in sedd, & proposed and demonsimted epeimenaly. [n an operming mngs
of 1528 10 1552 nm, al te= grin 5 above 35 4B and the nos= figure is dsnbubed from 5540 6.7 dB, and +1.1 dB
ITerdImiim gin vaiaion & retieved st an input smuAbon povesr of -25 dBm & a result, e proposed amplifier
nol cnly enhances sain value bul possesses Asness in e opeming ragion

CLASS] FICATION CODES: #2755 M Fore lagers and amplifiers; AdG0E Cesign of spedhic leer systems; E4320F Rbre boem snd ampliies

THESALIRUS TERMS: erbium; optical lbee amplifies

FREE TERMS: gain 1atened ebium-dopsd ampilier; erbiomrbassd fbre amplifier; stbium-doped weveguide amplifier;

CHEMICAL INDEXING:

MUMERICAL INDERING:

erbium-doped lbre amplifier, 5.5 w £.7 dB; 122840 1552 rm
Erms, Erel Erdop
noiss fipre 5.5E+00 o 6. 7E+00 dB; wavdength 1528608 10 1 562E05 mi

[ Copyvight 2006, The Insiiwtion of Enginearing and Tecmoiogy
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Taxonomy example: anatomy terms

54. endocrine system

55. adrenal gland http://www.cbil.upenn.edu/anatomy.php3

221 adrenal cortex
222 adrenal medulla
56. pancreas
58. acinar cell
277 cell line
57. islet (islet of Langerhans)
39 alpha cell
60. beta cell
321 cell line
61. parathvroid gland
62_ pineal gland
63 pituitary gland
64_ adenchypophysis
635. neurchyvpophysis (posterior lobe)
66_ thyroid gland
324 cell line
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Taxonomy example

3 ODP - Open Directory Project - Mozilla Firefox

File Edit WView History Bookmarks Toolz Help
>
G- D@ Gy b (G &)
-
. . In partnership with =
[d]fml[o][z] open directory project AOL®» search
about dmoz | dmoz blog | suggest URL | help | link | editor login
| l Search ] advanced
Arts Business Computers
Movies, Television, Music... Jobs, Real Estate, Investing,.. Internet, Software, Hardware. ..
Games Health Home
Video Games, BPGs, Gambling... Fitness, Medicine, Alternative... Family, Consumers, Cooking...
Kids and Teens News Recreation
Arts, School Time, Teen Life...  Media, Newspapers, Weather... Travel Food, Qutdoors, Humor...
Reference Repgional Science
Maps, Education, Libraries... US, Canada, UK, Europe... Biologv, Psychology, Phyvsics..
Shopping Societv Sports
Autosz, Clothing, Gifts... People, Relizion, Issues... Baseball, Soccer, Bazketball...
World
Deutzch, Espafiol, Francais, Italiano, Japanese, Nedetlands. Polska Dansk, Svenska.
LD CENISNGIE Help build the largest human-edited directory of the web
Copyright & 15598-2007 Netscape w
http: ffwww.dmoz.org/Computers/ @
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Taxonomy example

© 1998 ACM Computing Classification System: - Mozilla Firefox

B(=]/3

File Edit View History Bookmarks Tools Help
€2 € L= flo

1 1998 ACM Computing Classificati... [_j

| S | [3"] '*|vu:ucabulary dassiﬁcaﬁc| ey ]

-

i+ Classification Web (Cataloging Distribu...

Copyright 2007, by the Association for Computing Machinery, Inc. Permission to make digital or hard copies of part or all of this
work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or
commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, to republish, to
post on servers, or to redistribute to lists, requires prior specific permission and’or a fee. Request permission to republish from:

Publications Dept., ACM, Inc. Fax +1 (212) 869-0481 or E-mail permissions(@acm.org.

The ACM Computing Classification System (1998)

+ A General Literature
o A 0 GENERAL
m Biographies/autobiographies
n Conference proceedings
» (General literary works (e.g., fiction, plays)
o A1 INTRODUCTORY AND SURVEY
o A 2 REFERENCE (e.g.. dictionaries, encyclopedias, glossaries)
o Am MISCELLANEQUS
+ B Hardware

o B.0 GENERAL
¢ B.1 CONTROL STREUCTURES AND MICROPEROGRAMMING (D.3.2)

m B.1.0 General
= B.1.1 Control Design Styles http://www.acm.org/class/1998/ccs98.html
I |

Daone
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" S
Taxonomy limits

A Only of relationships between terms
Parent = broader term
Child = narrower term

|krr|:|-.-1ﬂ:|ga manageament no more in use
knowledge representation l
synonym . . .
—-topic maps — YROWM . topic navigation maps
Ssynonym difference? ——
KTM —— > XML topic map
——TCL
difference?
——TMCL
HyTh <«—
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Thesaurus

A Extends taxonomies
subjects are arranged in a hierarchy

N

A can be made about the
subjects

A Two ISO standards
1ISO2788 for monolingual thesauri
1ISO5964 for multilingual thesauri
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" J
Thesaurus relationships

A BT 1T broader term
Refers to a term with wider or less specific meaning

Some systems allow multiple BTs for one term, while
others do not

Inverse property: NT - narrower term
A taxonomy only uses BT and NT
A SN T scope note
String explaining its meaning within the thesaurus

Useful when the precise meaning of the term is not
obvious from context

F. Corno, L. Farinetti - Politecnico di Torino
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Thesaurus relationships

A USE
Another term that is to be preferred instead of this
term
Implies that the terms are synonymous
Inverse property: UF
A TTT topterm
The topmost ancestor of this term
The BT of the BT of the BT...

A RT T related term

A term that is related to this term, without being a
synonym of it or a broader/narrower term

F. Corno, L. Farinetti - Politecnico di Torino
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Thesaurus example | siie

Status: Approved

F| bres Used For
Source: UNESCO Cloth
Status: Approved Eabrics
Textile fabrics
Used For Textile products

Waterproofing of faprics

Fibre

Microthesaurus:

Microthesaurus:
.55 Materials and products

655 Materials and products

Narrower terms
Broader term - Hessian
Materials F”:-"re IIZiET?n
source: Guildhall library Sailcloth
Narrower terms Status: Approved Silk
Corrugated fibres Synthetic fabrics
Jute Use Tartans
MNatural fibres Upholstery
Optical fibres Fibres Velvet
Ropes Woollens
Sisal
Synthetic fibres Related terms
Vulcanized fibre
Fibres
Related terms http://www.ukat.org.uk/thesaurus/ Materials
Paper technology
E G Textiles Texdile aris




" J
Thesaurus example

©3 Records Management System - Classification Thesaurus - Mozilla Firefox

File Edit Wew History Bookmarks Toolzs Help

<E| - - @ <1 ﬁ |- http:,.‘,."'n".-\".w.s'.-\'inl:uurne.Edu.au,."u:Drpuratefregist'arfrmsfalpha_-‘ v| [}] '*|1esaurus dlassification *4\]

= Leqgislation ) L
List of Terms B

= Management of

University O
Records Policy
Occupational Health and Safety (Forbidden Term)
= TRIM
~ TRIM Training Use: Health and Safety.
= Records Office A odati orbidden T
Dispasal ice Accommaodation (Forbidden Term)

-« Student Records  YWse: Accommodation.

= Student
Dperations Office Equipment (Forbidden Term)

Use: Equipment.

Open Day {Descriptor)

An organised event to allow prospective students and other clients to gain an
appreciation of what the University has to offer them.

Use: As a descriptor after the Keyword - Marketing, followed by the free text
subject of the file.

e.g. Marketing - Open Day - Swinburne at Lilydale.

Operational Management{Keyword)

Thm o P - | e lemm drpemm st mf it |l m ity Clalede = e e m mbiem e

http://www.swinburne.edu.au/corporate/registrar/rms/keywords.htm

Done
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A Library of Congress
Subject Heading

Classificati Price in North | Price ountside
AassEIcation America North America
General Works (2008) 978-0-8444-1214-6
New!
B-BJ Philosophy. I;f‘;‘;{ml”g}’ (2008) 978-0-8444-1215-3 $45 $50
BL-BQ Religion (General). Hindwism, Judaism, Islam,
Buddhism (2008) 978-0-8444-1218-4 345 $50
New !
=< —— 3
BR-BX Christianty. Sible (2008) 978-0-8444-1219-1 §50 560
C Auxiliary Sciences of History
(2008) 978-0-8444-1209-2 3335 540
New!
D-DR History (General) and History of Europe 078-0-8444-1178-7 $50 $60
(2007)
DS-DX History of Asta, Africa, Australia, New I I '
2 - - .
Zealand. etc. (2008) s0sHH http://www.loc.gov/cds/lcsh.html
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UKAT

6.25 Economics

W3C
standard:
SKOS

[

[+

=--Econarmic polic

[+

[

.Counter-inflation policy
g--Economic cooperation

=-EConomic integration

RDF / SKOS

*Economic policy’

‘Interdependence’

skos:prefLabel

skos:broader

skos: prefLabel

-.European economic cooperation

..... Camrmon markets

-..EUropean industrial cooperation

..... Customs unions

-.Industrial cooperation
..Economic legislation

Economic plannin

::Ecunumic reform
mlncumes palicy
[;:Natiunalizatiun
[;:Price palicy

..Privatization

... Structural adjiustrment

~Economic systems

~Econormics

~Income and wealth

- Interdependence

Econamic relations

-Mational accounting

F. Corno, L. Farinetti - Politecnico di Torino

..... Econormic concentration

..... nternational economic intedration

..... Monopolies

..... Sterling area

skos:related

‘ ‘Economic cooperation’

skos:preflLabel

skos:altLabel

kos narrower

skos narrower

kcs narrower

skos:narrower

kos:scopeNote—{ in banking, trade, industry etc.,

‘Economic co-operation’

‘Includes cooperative measures

between and among countries.’

skos prefLabel

[ ‘Economic integration’

skos prefLa bel

‘European ec0n0m|c cooperation’ |

skos: prefLabel

‘European industrial cooperation’

skos:prefLabel

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

['Industrial cooperation’|
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Table -
Star facet

Faceted classification < ==.”

Girdle

A Proposed by Q-
S.R. Ranganathan lin Thi

A Facets are the along which
documents can be classified

A Each facet contains a number of terms
Usually with a thesaurus organization

A Usually a term belongs to one facet only

A A document is classified by selecting one term
from each facet
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Faceted classification example

©J Nobel Prize Winners (Flamenco) - Mozilla Firefox

File Edit View History Bookmarks Tools Help

=T

@,

- @ 1 ﬁ ||_| htn:n:ffurange.sims.I:nerkf-_ley.El:luj'cgi-I:linfﬂamenccl.cgi;"nnl:nel;"FIamEl‘ v| [}*‘] "'|ﬂamencu faceted

Nobel Prize Winners

1901 to 2004

| H search

VRS e Ml History and Settings @S TR ) Logout
Username |default

Create a Mew Account

Show tooltip previews of subcategaries

<

Powered by Flamenco

Password| | [ Logln ]

Allied Reparation
Commission (1)

Argentina (2)

GENDER PRIZE

female (22 male (g28) chemistry (128) medicine (122)
ECONOMICS (55) peace (108)

COUNTRY literature (101} physics {188}

Argenti_na (5) China 2) YEAR

Australia &) Colombia i1y

Austria (12) Costa Rica (1) 1900s (57) 19605 (78)

Belgium {11} Czechoslovakia 2 19105 (40} 19705 (103)

Burma (1} Denmark (12) 19205 (54) 19805 (27)

Canada (=) Mare... 19305 (58] 19905 (28

Chile (z; 19405 (43) 20005 (5e)
19505 72

AFFILIATION

Brussels (1
Canada (g

Committee forthe Defense of

http://flamenco.berkeley.edu/

Australia (2) Mational Interests and
Austria & International Conciliation (13
Done Ia
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"
Eta anagrafica

Advantages

A Multi-
dimensionality

A Persistence

A Scalability

A Flexibility

F. Corno, L. Farinetti - Politecnico di Torino

3

0+ anni

2+ anni

F+ anni

12+ anni

Adulta

Geriatrica

non selezionato
chiudi | ripristina

Istruzione
Mediz

Lingua
Italiano

Conoscenze informatiche
Di base

sofisticazione del software
Alto

Sistema operativo
Windows 2000-XP

Licenza d'uso
Open source

Obiettivo

A = b ooty == e =
SildDetico, vIshg Il\_ wd

Deficit

= a4y
S m= g = == S | = — =
Ill-'d-. wild ¥ alsd D'li’-.lq_"'. D'l-'-."-'-.

Tipo di software

Libro parlante, Comunicazione

Accessibilita del software

e e e
Maouse, Emulatore di mouse, Screen reader e

CINCEs woCdle

http://freeable.polito.it/




" J
Ontology

A Model for that
consists of a set of types, properties, and
relationships

A Extends the other subject-based
classification approaches

-Has

Has (not just BT/NT,
RT and USE/UF)
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Ontology structure

WWinery Bordeaux

\ /he stwineries

Fauillac Chateau Lafite Rothschild
) |
\ io maker / produces
\\ P .

Chateau Lafite Rothschild Fauillac

F. Corno, L. Farinetti -

Politecnico di Torino

A Concepts

A Relationships
|S-a
Other

A Instances
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soul “ ctio

gue *‘Ph
ﬂxrltl”‘ucmr{m ng gh d
Folksonom Yy I| ifSimisic TRt s
Con

sssssssssssssssssssssssssss

A Internet-mediated ncémAfncan,!gFexY sssss t.II

|||||||||||

ture percéeption

...... e E?Hl;.‘r‘r'j_:ﬁ'ni ’HeﬁrthDarlcnessPohtlcs USA
SmallThings

A Tags compiled S ey
through social tagging
A Social tagging
Decentralized practice where individuals and
groups create, manage and share tags to

annotate digital resources in an online social
environment

Generally characterized by non-standard
tagging
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"
Example (flickr - del.icio.us)

/2 pelicious - Windows Internet Explorer

_|o] x|
6@ - IF hktp: fidelicious, com)?view=tags j |§| |£| IYahou:u! |P '|

/= Tag piii utilizzati su Flickr - Windows Inter

File  Modifica Visualizza  Preferiti  Strumenti 7

6@ - I'l. hikbpe Sy Flicky . comphokos/t. 'i:"" rﬁ, @ . . @ . gPagina . -@Strumenti . @v _3

File  Modifica Visualizza  Preferiti  Strument =
. . It's Free! Join Now
social bookmarking

Yo M- B - @ - e - §
flickr
Home Visita guidata Registrati .
The tastiest bookmarks on the web.
Esplora / Tag / Save your own or see what's fresh now! .‘ h‘m

| tag piu recenti

@ Learn More

Helle ultime 24 ore

fridaydesignface, bcruhr2, niftyfiftyfriday,
ftwien080418, picnicday, perfectpurplesal . .
happymondayblues, pp12apr0g, scarletsu Search the biggest collection of bookmarks |=cach oicois
dunkin, recordstoreday, horadoplaneta, hi in the universe...
longbeachgrandprix, criticalmass, prettypir
dsdn104projectone

Explore Tags
Tags are keywords people use to describe their bookmarks \m
@ Learn more about tags

Vai a:l

| tag piu utilizzati di sempre

Firediff - In Case of Stairs save i Popular Tags
de=ign
) , See more Fluid Images — Unstoppable Robot Ninja 219
afiica animals architecture &0 © . oo

. o - . video -
birthday black blackandw |l | _»|J

. . : Internet H100% -
cat chicago china chril - I_J'_'_’_,I_'__"? | Z
i . [P - - - — - - -
| I_l_l_l_l_l_le Inkernet |{'§",'.10IZI% T~ 4 62




Other subject-based technigues

A Synonym rings

Connect together a set of terms as being

for search purpose

Similar to UF/USE relationship of thesauri,

but no preferred term

P | Felis domesticus ~

domestic cat

\ Irouse cat ! -

F. Corno, L. Farinetti - Politecnico di Torino
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"
Other subject-based techniques

A Authority file

Similar to a synonym ring, but consists of UF/USE
relationships instead of synonym relationships

One term in each synonym ring is indicated as the
for that subject

e.g. Library of

Heading

Congress Name N
. . 110 20 |a University of North Carolina at Greensboro
Au t h O rlty F I I e 410 10 |a North Carolina. |b University of North Carolina at Greensboro
410 20 |a Unwversity of North Carolina (System). [b University of North Carolina at Greensboro
410 10 |w nnaa |a North Carolina. [b University at Greensboro
410 20 |a UNCG
41020 jaUN.CG
/10 20 |w a |a Woman's College of the University of North Carolina

Additional authorized
heading (earlier name)

Variant forms
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Subject-based classification

summary

3 |ESR: Application Profile Vocabularies - Mozilla Firefox
File Edit Wew History Bookmarks Tools Help

BIOSIS Controlled Vocabulary http-/ithomsonscientific com/products/bsa/:

CAB

CAB Thesaurus http-//'www_cabi_ora/DatabaseSearchTools.asp
CABICODES

CABICODES http:/iwww.cabi.org/DatabaseSearchTools.asp

<l: - C‘> - @ i =3 ﬁ http: ffwww.iesr.ac. uk profilefvocabs findex. hitml/#CtrldvocabsList v| P ' de: subject b
= F 23 5 [ poli T Dida 23 Sys 3 dvd E 190.it ] Gmail Google Mews Google [-#] Google Calendar ' e-Lite Research Group m LinkedIn: Home | | Add To Connotea
@ Disabler & Cookies~ |1 €55+ ] Former (4] Images™ @ Informationv ) Miscellaneouss o Qutliner u: Resize™ __’;' Toolsw EI View Sourcev - Options+ L' k‘)
IESR: Application Profi... Q Taxonomies, Classification... . Examples of Controlled Vo... | Metadata? Thesauri? Taxo.. N/ Carolus Linnaeus - Wikipe.. . Links of use to those devis... -
par Terminology is rarely used
Art & Architecture Thesaurus http://'www.gefty edu/researchifools/ivocabulary/aat/ er I n O Ogy IS rare y u Se
ACM . 0
ACM Computing Classification System http-/www.acm.ora/class/ IN a consistent Way
BIOSIS

Controlled vocabularies
are thesauri, thesauri are
ontol ogi es,

p

CAS
CAS Registry Numbers http://'www.cas.org/EO/regsys.html
DDC
Dewey Decimal Classification http-//www. oclc.org/dewey/
EDINAUPDATE
UPDATE Wordlist http://edina.ac.uk/update/ (only available in the interface - see "Wordlist Search’)
ENZYME
Enzyme Commission Numbers http-//iwww_chem.gmul ac.uk/iubmb/enzyme/
HASSET
Humanities And Social Sciences Electronic Thesaurus (version 3.0} hftp-//iwww data-archive ac uk/search/hassetSearch.asp
INSPEC
Inspec Thesaurus http-//www iee org/publish/supportiinspec/documentithes/
INSPECCN
Inspec Classification http:/www iee org/publish/supportiinspec/document/class/
JACS
Joint Academic Coding System of the Higher Education Statistics Agency http-//'www hesa ac ukfjacs/completeclassification.htm
LCC

Library of Congress

| QCAI

Done

LS orcongess . NP IWWWLIEST.ac. uk/profile/vocabs/index.html/#CtrldVocabsList
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Subject-based classification

summary

F. Corno, L. Farinetti - Politecnico di Torino

Synonym ring
+ Preferred terms =
Authonty file
+ Broader and narrower terms =
Taxonomy
+ Related terms =
Thesaurus

NT Authority File
Faceted Classification
Synonym Equivalence List
Synonym Rling
Taxonomy
Thesaurus

RT Matural Language

66



Ontologies




Ontologies

A An ontology Is an explicit description of
a domain
concepts
properties and attributes of concepts
constraints on properties and attributes
iIndividuals (often, but not always)

A An ontology defines
a common vocabulary
a shared understanding

F. Corno, L. Farinetti - Politecnico di Torino
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Why develop an ontology?

A To share common understanding of the
structure of information

among people
among software agents

A To enable reuse of domain knowledge
to avainwemrta ng t he whe
to introduce standards to allow interoperabllity
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Example of ontology engineering

chair
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Example of ontology engineering

1.A piece of furniture consisting of a seat, legs, back, and often

arms, designed to accommodate one person.

2.A seat of office, authority, or dignity, such as that of a bishop.
a.An office or position of authority, such as a professorship.
b.A person who holds an office or a position of authority,
such as one who presides over a meeting or administers a
department of instruction at a college; a chairperson.

3.The position of a player in an orchestra.

4.Slang. The electric chatir.

5.A seat carried about on poles; a sedan chair.

6.Any of several devices that serve to support or secure, such as

a metal block that supports and holds railroad track in position.

chair

F. Corno, L. Farinetti - Politecnico di Torino
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Example of ontology engineering

A piece of furniture consisting of a seat, legs, back,
and often arms, designed to accommodate one
person.

chair

F. Corno, L. Farinetti - Politecnico di Torino
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Example of ontology engineering

g 4 AT
AU S

chair seat bench
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Example of ontology engineering

Something | can sit on

277

P w—

chair seat stool bench
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Example of ontology engineering

Something | can sit on

-

nNsitfabl eo

P w—

chair seat stool bench
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Example of ontology engineering

Something | can sit on

NsitpF-abl eo

table

chair seat stool bench
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