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IR BEGINNING:

1. Indexing/Retrieval - Basics

1) 2 Main Stages
»Indexing process: ZAABo|X ol &X2]sto] 2|ZLA|E2]o] JEES AASITh index.
» Retrieval/runtime process: HelE AH/dsto] MQlo] AZsh oo 1 Helo
APl

A etsk(relevant) o5 A=t}

2) Basic Concepts:
» Document:
any piece of information (book, article, database record, Web page, image,

video, song) : A2 EIAE Oo]H

» Query:
o|grte] FuaE TiEsl: oH HrE

» Relevance:
R(d,q) 7te] o]FdA x A (predicate)

chaet Helel

p.XXXVi
® RSS(Rich Site Summary: originally RDF Site Summary; often called Really Simple

Syndication)

a type of web feed which allows users to access updates to online content in a
standardized, computer-readable format. - F o] RDFojA] A,

p.XxxVviii

© Calvin Mooers
(1919 - December 1, 1994), was an American

Calvin Northrup Mooers




computer scientist known for his work in information retrieval and for the
programming language TRAC(Text Reckoning And Compiling: purely text-based

language).

<Mooers's law>

An information retrieval system will tend not to be used whenever it is more
painful and troublesome for a customer to have information than for him not to
have it.

Where an information retrieval system tends not to be used, a more capable

information retrieval system may tend to be used even less.

<cf.> Moore's law
refers to the observation that the number of transistors in a dense integrated
circuit doubles approximately every two years.

© Mortimer Taube

invented Coordinate Indexing, which uses “uniterms” in the context of

cataloging. It is the forerunner to computer based searches.

Taube defines Coordinate Indexing as, “the analysis of any field of information
into a set of terms and the combination of these terms in any order to achieve
any desired degree of detail in either indexing or selection."

Uniterms “constitute a special set of rules and requirements which makes both
the analysis into terms and the combination of the terms in order to specify items
of information a remarkably simple and efficient process.” Taube had split
coordinate indexing into two categories, item and term indexing. It used punch
cards and a machine reader to search for specific items or documents by terms
or keywords.

p. XXXiX

© Hans Peter Luhn
creator of the Luhn algorithm, KWIC (Key Words In Context) indexing, and

Selective dissemination of information ("SDI").



<KWIC index>

is the most common format for concordance(2ojA9ol) lines. The term KWIC
was first coined by Hans Peter Luhn. The system was based on a concept called
keyword in titles.

A KWIC index is formed by sorting and aligning the words within an article
title to allow each word (except the stop words) in titles to be searchable
alphabetically in the index. It was a useful indexing method for technical manuals

before computerized full text search became common.

<example>
article="KWIC is an acronym for Key Word In Context, the most common

format for concordance lines" and "the free encyclopedia®

KWIC is an acronym for Key Word In Context, ... page 1

... Key Word In Context, the most common format for concordance lines. page 1
... the most common format for concordance lines. page 1

. is an acronym for Key Word In Context, the most common format ... page 1
Wikipedia, The Free Encyclopedia page 0

... In Context, the most common format for concordance lines. page 1
Wikipedia, The Free Encyclopedia page O

KWIC is an acronym for Key Word In Context, the most ... page 1

KWIC is an acronym for Key Word ... page 1

. common format for concordance lines. page 1
... for Key Word In Context, the most common format for concordance ... page 1
Wikipedia, The Free Encyclopedia page 0

KWIC is an acronym for Key Word In Context, the most common ... page 1

A KWIC index is a special case of a permuted index. This term refers to the
fact that it indexes all cyclic permutations of the headings. Books composed of
many short sections with their own descriptive headings, most notably collections
of manual pages, often ended with a permuted index section, allowing the reader
to easily find a section by any word from its heading. This practice, also known
as KWOC (“Key Word Out of Context”), is no longer common.

<permuted index>

Here's an example. Suppose you want to build an index of words that appear
in a list of film titles. For the film title “Driving Miss Daisy’, there will be three
index entries, once for each word: we'll call this the classical style of indexing.:

Daisy, Driving Miss

Driving Miss Daisy



Miss Daisy, Driving

In the original sense, a KWIC index divides the page vertically in two, with the
keywords running along the right side of the dividing line in alphabetical order,
and the context shown around the keyword, like this:

Driving Miss Daisy
Driving Miss Daisy

Driving Miss Daisy

This is called the permuted style because the title is cyclically rotated through
the position of each keyword.

<SDI: Selective dissemination of information>

SDI refers to tools and resources used to keep a user informed of new

resources on specified topics.

SDI services pre-date the world wide web, and the term itself is somewhat
dated. Contemporary analogous systems for SDI services include alerts, current
awareness tools or trackers. These systems provide automated searches that
inform the user of the availability of new resources meeting the user's specified
keywords and search parameters. Alerts can be received a number of ways,

including email, RSS feeds, voice mail, Instant messaging, and text messaging.

p.xl

<DIALOG>

Dialog is an online information service owned by ProQuest, who acquired it
from Thomson Reuters in mid-2008.

Dialog was one of the predecessors of the World Wide Web as a provider of



information, though not in form. it was "the world's first online information
retrieval system to be used globally with materially significant databases". This
subset included INSPEC, MathSciNet, over 200 other bibliographic and reference
databases.

<Inspec>

is a major indexing database of scientific and technical literature, published by
the Institution of Engineering and Technology (IET), and formerly by the Institution
of Electrical Engineers (IEE), one of the IET's forerunners.

Inspec coverage is extensive in the fields of physics, computing, control, and
engineering. Its subject coverage includes astronomy, electronics, communications,
computers and computing, computer science, control engineering, electrical
engineering, information technology, physics, manufacturing, production and

mechanical engineering.

<MathSciNet>

is a searchable online bibliographic database created by the American
Mathematical Society in 1996. It contains all of the contents of the journal
Mathematical Reviews (MR) since 1940 along with an extensive author database,
links to other MR entries, citations, full journal entries, and links to original
articles.

<STN International>

FIZ Karlsruhe — Leibniz Institute for Information Infrastructure, formerly
Fachinformationszentrum Karlsruhe, is a nonprofit organization with the public
mission to make sci-tech information from all over the world publicly available
and to provide related services in order to support the national and international

transfer of knowledge and the promotion of innovation.

STN International, the online service for sci-tech research and patent
information, offers a wide array of databases, the FIZ AutoDoc full-text delivery
service, and retrieval, analysis, and visualization functions. STN is developed and
operated by FIZ Karlsruhe in cooperation with CAS (Chemical Abstracts Service,
Columbus/Ohio). The Scientific & Technical Information Network, offered in
partnership with the Chemical Abstracts Service (CAS), resells over 200 scientific



and patent databases including:

<Ei Compendex>
Ei Compendex is an engineering bibliographic database published by Elsevier.

Coverage of engineering subjects include nuclear technology, bioengineering,
transportation, chemical and process engineering, light and optical technology,
agricultural engineering and food technology, computers and data processing,
applied physics, electronics and communications, control, civil, mechanical,
materials, petroleum, aerospace and automotive engineering as well as multiple

subtopics within all these and other major engineering fields.

<Derwent World Patents Index>

The Derwent World Patents Index (DWPI) is a database containing patent
applications and grants from 44 of the world's patent issuing authorities.

<INPADOC>

INPADOC, which stands for International Patent Documentation, is an
international patent collection. The database is produced and maintained by the
European Patent Office (EPO). It contains patent families and legal status
information, and is updated weekly.

INPADOC was founded by the World Intellectual Property Organization (WIPO)
and the government of Austria under an agreement on May 2, 1972.

<USPTO Genetic Sequence Database (USGENE) and SequenceBase>

is an international patent sequence information provider with headquarters
located in Edison, NJ, USA.

SequenceBase develops and markets the SequenceBase Research Portal to the
biotechnology, legal, pharmaceutical, scientific, technical and academic

bioinformatics communities.

USGENE provides searchable access to all available peptide and nucleotide
sequences from the published applications and issued patents of the United States
Patent and Trademark Office (USPTO).



<OCLC>

OCLC, -currently incorporated as OCLC Online Computer Library Center,
Incorporated, is an American nonprofit cooperative organization "dedicated to the
public purposes of furthering access to the world's information and reducing

information costs". It was founded in 1967 as the Ohio College Library Center.

OCLC and its member libraries cooperatively produce and maintain WorldCat,
the largest online public access catalog (OPAC) in the world. OCLC also maintains
the Dewey Decimal Classification system.

OCLC provides bibliographic, abstract and full-text information to anyone.

Open WorldCat program, launched in late 2003, exposed a subset of WorldCat
records to Web users via popular Internet search, bibliographic, and bookselling

sites; Open WorldCat later morphed into WorldCat.org.

p.Ixi

© Berners-Lee

Sir Timothy John Berners-Lee (born 8 June 1955), also known as TimBL, is an
English engineer and computer scientist, best known as the inventor of the World
Wide Web. He is currently a professor of Computer Science at the University of
Oxford. He implemented the first successful communication between a Hypertext
Transfer Protocol (HTTP) client and server via the internet.

Berners-Lee is the director of the World Wide. In 2004, Berners-Lee was
knighted by Queen Elizabeth II for his pioneering work. Berners-Lee received the
2016 Turing Award "for inventing the World Wide Web, the first web browser, and
the fundamental protocols and algorithms allowing the Web to scale".

© Vannevar Bush

Vannevar Bush is also known in engineering for his work on analog computers
for the memex, a hypothetical adjustable microfilm viewer with a structure
analogous to that of hypertext. In 1945, Bush published the essay "As We May



Think" in which he predicted that "wholly new forms of encyclopedias will appear,
ready made with a mesh of associative trails running through them, ready to be
dropped into the memex and there amplified".

© metadata: "data about data"
o] 8o0i9] 7l\go] w3t 1 olf+= 7|@AoR & U7X OE 7fEE 4 Q7] o

J=

Mo

> Structural metadata; Hlol8 &9 4RI} 7o tiet 2oz, B} s+
"data about the containers of data"s} Y2t}

» Descriptive metadata; 28 f|o]E9] 7/|E A 7 2(instances), &, the data contento]
st Zlo|th. wh2kA "data about data content" or "content about content'o]B. &
metacontentztal ¥ 27| % sict,

<Definition>

NISOO| A= 3 types of metadata: descriptive, structural and administrative®

watm gt

* Descriptive metadata®t title, author, subjects, keywords, publisher?t 22 A&
(object)E EAIstal 1 R|E AZAsH] Yol AMEEl= Eo|AL,

* Structural metadatazt Al22] LA Q40 A vdHo| O

<

7leo1y,

* Administrative metadata®t file typed} 72 technical informationo|th. 72]11 3§A
HEtElolE1S] & 7HA] St tEtH|o]E| 2= rights management metadata®}
preservation metadata’} 9t}
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© Open URL

URL9] #&o} zoiolct. H]S OpenURLoO] QIE{UIOjA thofet &7/l Atdof] Ah-&<

OpenURLO| QIEYl o] 8A17} A2 7hsdt AfUe wrt 47 &g & Qe= o
= ]
stolete, o 8A1S SO} EHEC ARAAFE & 9

2
re
=
2
N
—
ozl
52
)
S
=
ofo
ol
—
Rl

OpenURL EFS A% 9 A9l dlojefulo] A(Y Rt 22 FRAYORRE 2afolo
U aygey £ 2)29]
=% OARAHC o PP =AUS 53] 0§ s LuE BEE2 Y35 A

3= “link resolvers” X “link-servers’o] 9]s}] o]&o]Xic}.

OpenURLE A4tsh= FAEAS AFAez sta 7|4 A, 535 5 Zo] =AToA
5 TAEE FEAL S ARl glojEyo] 29 MA] Ql&olut M| gZEoltt. o]t T
o|E{Hlo] A 9] o2+ Ovid, Web of Science, SciFinder, Modern Languages Association
Bibliography, Google Scholar”?} 9t}

1) Ovid Technologies, Inc. (or just Ovid for short),

H7st Bof9] online bibliographic databases, academic journals, 22|11 7]g} AJAFE9] AL AlZste=
the Wolters Kluwer group?] $F 3]JAto]t{, The National Library of Medicine's MEDLINE database’} ©] 3]A}
of 7 HEo|n, #A| o] Hlo|Ejlo] At PR PubMedg Sa] 0|88 4 ck.

2) Web of Science (WoS)

an online subscription-based scientific citation indexing service o|t{, ZTZA oz 0]8% XS x|y5}
+ Thomson Reutersof] oJsf W2]=]i ot E3t & U B8t Fopof Q= Awahe sh¢f ofoll tigh Al et &
M-S 7VssHA Sh= cross-disciplinary research& A& sH= multiple databasesof thst A2 A&t

3) CAS foJgjHo]A= £ 7HX]9] F Qs DB A|ARlLS Eofl o]&
# STN
STN (Scientific & Technical Information Network) International® CAS 9} FIZ Karlsruhe?} 3502 &
A5t 9o, command language interfaceZ2 Al83to 24 =z HHXMZrtLoltt CAS databases?} TjE0],
STN 3t Dialoge} 2+ W& th2 FlojEjujo] A o3t A2 E AlZstn Qirt.

e

2 9t} STN & SciFinder.

# SciFinder
SciFinder: gtst @ MA] AW glo]gjdo]2o|ct <
OJA1E o]Z9] slg& Ut} o]A2 graphics interfaceE -

# CASSI
CASSIZt Chemical Abstracts Service Source Indexo]th. o]719] o]A QIjmt flojEH|o] A= A& T8 &
2}l AH ol £ AHE ISty Ah=r] AFREcH CASSIE= AElEl A'39] titles and abbreviations,
CODEN, ISSN, publisher, and date of first issue (history)2 A|&35}H, E£5F Q9F0] BIAEQ} Aojo tfst AH
& AlEete. o719 W= 1907dRE AAZEA|oln, atslr]&Rore] A& D21 ¥|d4 ies LSt o



4) The Modern Language Association of America (referred to as the Modern Language Association or
MLA)
oo} ¢ e} SASS 913t 0]R9] Fa3 Mol o]7e] BHL dojel ko] el AE JetAl]

Zl(strengthen the study and teaching of language and literature) o]ct.

rlr

&)

) Google Scholar

st 32519] full textE MOIst Q= a freely accessible web search engine ©|t}. Google Scholar index
2 most peer-reviewed online journals of Europe and America's largest scholarly publishersg &g}l
9lom, E3t scholarly books It 7]E} non-peer reviewed journals® X35ty Qlth FEsh o]7l2 B39l
Scirus(from Elsevier, CiteSeerX, and getCITED)Q} 8|35t 7152 71X]1L 9lon], o|Z& FElsevier's Scopus 1
2] Thomson ISI's Web of Science®t H]£:35F of|QF-0]& & T lo|tt,

o714 FEEold AtHoly ANH|AZ Tsto], o] o] &AIe] HH Q45 UEAI|=
g =22 &t} o]8st 2H 29 o|2%= full-text repositories, online journals, online

library catalogs Z12]1 7]E} Web resources?} services?t QUTt.

NISO+&= ANSI BZF Z39.882A] OpenURLS 7Hstiony, 2006 6% 22¢0] OCLC7}
of &0 FAHEVIHCR AYE A

<Use>
OpenURLY| 7} wbsQl gei o Atgd(2ekel shavlatel 7)o @it waid
SIZ2AMS AAlst= Aolth. shue] OpenURLoO= Aalst Aty Z2EIAE ZJH - OpenURL

o WIS FHAE(C]S S0l BAY 2202 e = Hate] HolA)gt 2jF 2] 2
AE(OE =0, YHLES gt S8t o] 8AD - o gt X & Oh& ZFstal Qlth
<Format>

OpenURL:2 O|-&At9] 7| HI-AMHe] FA5 mdsty Q= stuel 7]24 URL}
O Ho] APR O R key-value pairs®] HEjS 7zt 9100, contextual dataEs =Zgtshl
Ue HY 2EFoz F/dEo] Qlt}. contextual datao= tiF20] AX] Ho]Elo]X|gk, 1.0
A&, OpenURL A @A}, stolmd 25 Zotstal Qle AHY, 74" Au|A9
%3 5ol oigt Beot myd 4 ok

<<of 1>>

Citation (as found in an information resource):

Moll JR, Olive & M, Vinson C. Attractive interhelical electrostatic
Interactions in the proline- and acidic-rich region (PAR) leucine zipper
subfamily preclude heterodimerization with other basic leucine zipper
subfamilies. ] Biol Chem. 2000 Nov 3 : 275(44):34826-32.
doi:10.1074/jbc. MO04545200

Examples of possible OpenURL's that could be included by the information resource as a means to



allow for open linking for the above citation. The OpenURL's that are shown comply with the current
draft of the OpenURL specifications. They are encoded as HTTP GET requests:

http://sfx1.exlibris-usa.com/demo
?sid=ebsco:medline
&aulast=Moll&auinit=JR&date=2000-11-03&stitle=]%20Biol%20Chem&volume=275&issue=44&spage=34826

<<<%20: space, %23: #, %2F: / ... >>

http://sfxserv.rug.ac.be:8888/rug
?id=do0i:10.1074/jbc.M004545200

Legend:

BASE-URL of service component.. http://sfx].exlibris-usa.com/demo

identifier of the resource where the user clicks the OpenURL: ?sid=ebsco:medline

metadata and identifiers: &aulast=Moll&auinit=]JR&date=2000-11-03
&stitle=]%20Biol%20Chem&volume=275&issue=44&spage=34826

BASE-URL of service component:. http://sfxserv.rug.ac.be:8888/rug?
metadata and identifiers: ?id=doi:10.1074/jbc.M004545200

<<of] 2>>
http://resolver.example.edu/cgi
?genre=book
&isbn=0836218310
&title=The+Far+Side+Gallery+3

9]9] o= OpenURLQ WA 0.1=2 #Mo]| o] 7|&st Yot

http://resolver.example.edu/cgi = link-server?] 7]&AQl(base) URL o]|C}.

version 1.0014] o] chat o] tha ZojA|gt E2e Y Jolck

http://resolver.example.edu/cgi

?ctx_ver=7239.88-2004
&rft_val_fmt=info:ofi/fmt:kev:mtx:book
&rft.isbn=0836218310&rft.btitle=The+Far+Side+Gallery+3

9] query stringg Ao BH, th3ut 22 3fs0] AAE o] Aok

rlr
»
tlo
ue
>
p3S)
0

1) version 1.0 OpenURL ContextObject: ctx_ver = 739.88-2004
2) 71&= 4 (book or journal)o T3t metadata Z=UH:
rft_val_fmt = info:ofi/fmt:kev:mtx:book(journal)
3) object named "rft"st o]29] Al=9] ®F:
rft = { isbn:"0836218310", btitle:"The Far Side Gallery 3" }



OpenURL-E 1990¥t] o] Ghent tjdte] AtAIQl Herbert Van de Sompelo] 7§gH5131
c}.

© FRBR: Functional Requirements for Bibliographic Records; (/'farbar/)

FRBR+= IFLAOJA] 73t 7 @A entity-relationship modelo]d, o]7& o] X} EHoj
A EE, 2Rl =AY 523 AX] Ho|gHol A0 Ayt HAo] Tjgt o] &AF AR} ™
Ae FEE AFstz] gz,

o Zlojot. Eot AN} #AE #AY ASUHE FolE -~
& ool 2o SAAA B2 ATt of REo] 543t 9

ER S + AACR2Y ISBD&}
Zo Exst HE J)xg} K}‘*‘ﬂ}ﬂﬂ o).

Jo

<FRBR entities>

Endeavour

Wwork

realizatico realizaticonCf

Expression

embbodimen ermibodimentOof

Manifestatio

exampla exampplaror

ltem

part/partSr relatedEndeasour
Group 1 entities and basic relation

responsilkleEntity
responsibleEntityOf

creator
@ Sreatorot? +
——— . e e L.
ResponsibleEntity
realizer
) T realizerOf :
Manifestation - Procucer : :
produceraf : CorporateBody ;
I __ owner f
tem T owneroT




Group 2 entities and relation

FRBRE: QEJE]Q] 1802 2ysick

> 15 1 qgE

WEMI(work, expression, manifestation, item) ©o|C}.
AR E= olad 2o Autzgg BT

1§ 2 AgH
AR, 7FE, 22al SEAol, 2F 19 A ke ded =S Hstes AdS A
=3
> 1% 3 e
25 1 O35 29 AlA =39 FAolY, Tid, W, ARL, Aot e
35 1 dEEl= FRBR 2729 7]Zolct.
» Work
Rt AR B olaAl FERETOIH. o E 5of, HEWS uds 92 171e mist
v 2E Yy 29 stue] AE(work) ojct. 27t "HIEW 92 EFSitL T O,
ditdoR I AFEe Yske Aot

» Expression

TEEE AR £ oleAl FHiol, g Aol s d o ARt HEHY] 99
expression 17} & ofH O] xQFY A& Qo Fo] T ARAZL ofyet ofE o o5l Feto
2 mdoh

» Manifestation

ole AFEZ nY 2| & A8t o]t} shbe] QIEJE] 24 mainfestation XA <l
THESL A PH = 4 #HoiA Lt 5H= A e B Ea” i
manifestationo]2} gty © 19960 HEW 9 wEZo] = L

manifestationo|t}. B]E 7|E2HX|= UdHet:, S22 manifestation©
a

L o

e gAY Yelz mA=oA o e wiL ,
oh” fd "stwyo] 1996 Aol ofjst o] S WEW Wik 9foluR Q2=
Ad8l™ 0 2 0]71-& manifestationo]atyl H2r}

> Item

“manifestation®] T ofojc}.” ofo]&lo g Aol JlEJE]= FHA]
9 @3de] AR Z121e el ofojelolch 217 "HEW wakD
1996 A% AhZo] Uo] A9 =Aod tEEHA " B
ofol&llof thsh wst= Zlojtt.



<Relationships>

FRBRS QEJE] Zho] Je)a 1 oo Qe 242 HAech "L Aele] 710 Pag
st Bed J1RAN £ge AR, AX, 3%, £X Ax| doleuo]Agt Ze
A Foleteis olgAte motit Adolth wA 8@ oot cheu 2o Zlo] 3
et

» FEquivalence relationships:

AR ZRIESL AAfdo]l HEEE oF ¢F AFe] $YUT manifestation?] AEE {Ho]
EASHAY B A 2719 xAEF Atolo EAisks Aot o2+ copies, issues,
facsimiles and reprints, photocopies, and microfilmsy Z-2 XA E(reproductions)o]

9lct.

ol

» Derivative relationships:

HAAZ A= ot AXEd 74 H(modifications) Afolof EAfst= AL ol &
=o], Editions, versions, translations, summaries, abstracts, and digests 7} t}. 1
2] E3F A2 A&Fo]X|gt o AHES 2R 3t JJAHE(Adaptation), 20 WA, AHEO]
ZA EHES} AEfUe SAlste ARe AStE gt

» Descriptive relationships:
AR O7s 7lsstal Qe A Abolo] Qe ARl QIEEjeE 1 AEEY a
description, criticism, evaluation, or review Afolof] ZEAst= HAo|tt o]79] 2=

71& AAr9] annotated editions, casebooks, commentaries, critiques® 9JC}H

<A 37 HEtH olE>

p. Ixxii

® Dublin Core
DC BlEfolE] 8ojS & 3 R2lo] ofs] gojgoln], 72 2o AU 7]
| J2]3
g10]

E

5t
2
o]

o

O
gl AFEE 2 o o] Eoje2 e 9 AFEMIY e, olulx], &I Ho]x] F)
AHA(RaE ol g2 g 2 B AMEE 7]esked AFEE 4 At DC HEE
9] & ANIEX Dublin Core Metadata Initiative (DCMI) websiteo|A] %AFS 4
Dublin Core Metadata Element Set2 ejzl MEAQl 15719 wEldo]E] Lo A
=i 242 BFEOIA QI5sk Sl

w22 e
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xS,
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IETF RFC 5013
ISO Standard 15836-2009
NISO Standard Z39.85

Dublin Core standardo= S 71X]9] £&o] ZEAX|stth: Simple and Qualified.
Simple Dublin Corex= 15 elements®2 A E o] 9lt}; Qualified Dublin Corex 3719 &
7180l @45 metstal 9 ©H(Audience, Provenance and RightsHolder), 7. 2ot ojuzt
qualifiersgt X2 3t 59 element refinements® 235t QIt}.  elements
refinementstt AFAH A0 =& & £ Q= YHoR QAE0] ojolg AAote AS st

}.

= Simple Dublin Core
Simple Dublin Core Metadata Element Set (DCMES)9] 15 metadata elements:

1. Title 2. Creator 3. Subject 4. Description 5. Publisher
6. Contributor 7. Date 8. Type 9. Format 10. Identifier
11. Source 12. Language 13. Relation 14. Coverage 15. Rights

<sample>

Title: A Unifying Syntax for the Expression of Names and Addresses of Objects
on the Network as used in the World-Wide Web.

Title: (Subtitle) Universal Resource Identifiers in WWW

Creator: Berners-Lee, T.

Subject: IETF, URI, Uniform Resource Identifiers

Publisher: CERN

Date: 1994

Type: Internet RFC

Format (scheme=IMT): text/plain

Identifier(scheme=URL): gopher://gopher.es.net:70/0R0-57601-/pub/rfcs/rfc1630.txt

Relation (type=child)(identifier=URL): http://ds.internic.net/ds/dspglintdoc.html

Relation (type=sibling)(identifier=URL): http://ds.internic.net/rfc/rfc1738.txt

® TEI(Text Encoding Initiative) headers:

Text Encoding Initiativex= UX|d HIAEO] §d RES F50=F JiUstL 8K
5t7] 93t a consortiumolt}. ZFEAOo olBsF Apz|utElr, 2|1 dojdlte] £AS Ui
71A7MEE  HAES  encoding WHE FASH=  Electronic Text Encoding and
Interchange® 913t 7to=akele Ml E@she Zolt}. |

2

NI

N

® GILS: Global Information Locator Service
At S0l AAR HQR st B JHEE Hop 7 FES ot AMu|Ao|th: =4 o]



standardS ZA=, title, author, publish, date and place?t L =A% EHofo /j3d&
=9lsto], A A R ARARS Aed Mg QA olsid & e Ade Algstn 9

}.

89 Agol Yt Aol P o HuAZ ol & 9lon], ISO 23950 search
O
(]

® IMS: [P Multimedia Subsystem or IP Multimedia Core Network subsystem

0]71& Internet Protocol(IP) multimedia servicesS AE3st7] st 2™ 7|&E E0]
c}. =P SEOR= AASH IP packet-switched network 8 tH= SR stH=
switched-circuit-style networkol|A] voice call serviceE A|Zs 2t [PojA SAJoiLt
718t BEjojYo] Mu|AE APste diehs Wi E(e.g., VolP or Skype)s ADREEOJA O]
& 7hsstAl HARRE, 2RE2 ARG ol mESUE EA] XSt IMSe 2eet &Sk Al
ote 2R 7]2E ol

® RDF: Resource Description Framework; see p. 186

Resource Description Framework (RDF)= 2 UjEld|olE dlolg mEdz CjAQIH
W3C Adlo]l s H=ojny, < mo|X]9] title, author, modification date, content,
copyright information 9 Z<& € XYL 7]1<3517] Yt W3C mEFo|c}.

® PDF: Portable Document Format

PDFE S8 4ZEQo], steglol, 121 SoAlot: SuAQ WAooz FNES
#ASHE ol ZTioln, Zi7te] PDF md2 1713 fAaFgo] skt Tagt text, fonts,
graphics, 22]a 7]} AHE ISt 9= a fixed-layout flat document &0 Sof 9}
t}. (Adobe Reader).

® TIFF: Tag Image File Format

TIFF= 4Y¥FA 0 2 graphic artists, publishing industry, ofufEojut A2 APRIAL Ab
ofofA} ?17] A= raster(HYA]) graphics imagesS AHst7] fet HF{E o moiolch
o710 EAle olulx] AR EHO AGAL 2AA & 4 ks ol o]ze] A}
= tiff U tifo]ch; o] &HAFATe] mbd mUl 932 raster image(bit map style)o|T}.

p. Ixxiv



® MODS: Metadata Object Description Schema, Library of Congress

Library of Congress' Network Development & MARC Standards OfficeofA] 2002
dol chgt Bx3b S5 AT ofZgoz ABY & Qb @ 2 X g2 o
MODSE 7§53t o]71& XML-based bibliographic description schema ©o], T=A{x%
oA AFE-5h= MARC mSie] =A4l/dat DC tetdolefe] =TA Oa/d 1] Bggo=z A
A= Nt o] A2 ofH Fol= MARC 21 MA] moHoA U2 Q@453 AATSY] 915H9
MARC ZE9] 519 NIES Zgstl Qlon AMARl AWt Aoj-9|EY Bl155 ArEst
1 Q.

= MARC9}O] #7]
MODS 2|2 MARC IE2RE a3 HolE 2453 7HH=S AASJUAL,
QE MARC WSS Aolatr]= cgggcq, MARC #FO2HE tagging?h BEQ SHYEEL
AH&SHA] okt MODSol& dlolg a0 EAfst=d], o]5l&2 MARC Aot selst
Al ¢oo g MARCE MODSEZ E: MODSE MARCE WS o ofE Alo] whAjghct,

® MOA2 DTD; METS= TjA|=l.
MOA2 DTDE XY EA® Ao 7|43 wejgoe masls oolg as AE}
0 guE mdsh] U3 712A PHUE § ohE WA AT ojsre shgitt

MOA2 DTD 7§ %o H3Fe 7|3 ¥ BF2 23 Zrth Dublin Core, SMARC,
Encoded Archival Description, Indecs Metadata Framework, VRA Core, NISO
Technical Metadata for Digital Still Images, Library of Congress audio/visual
technical metadata, National Library of Australia Preservation Metadata for Digital
Collections, Resource Description Framework, Synchronized Multimedia Integration
Language, MPEG-7

1) EAD: Encoded Archival Description

o|Zl& ZEA WA T31= Assst7| ¢t XML standard ©|%, the Technical Subcommittee for Encoded
Archival Description of the Society of American Archivists, in partnership with the Library of Congress
oA Ta]stal Qltt. See p.78

2) indecs (an acronym of "interoperability of data in e-commerce systems"; written in lower case)
o]7Z1& 1998-20004 Afolof 4o mjElgolE &EofA] AFE8E] o] music, rights, text publishing, authors,
library and other sectorsE& RZE§3}7] ¢J5to] the European Community Info 2000 initiative@t of2] 7]3of 9]
3 At A|Y¥S wre maAleo] YXo|tt o]7l9] A& B iAot UH A7} EWE 9o, the indecs Metadata
Framework document "Principles, model and data dictionary"s ZFeFst Q oFRo|c}.

o] oA sgHdo] 2FS FWHo] YEYI %Véoﬂﬁ ARNES] e-commerce§ 02 A& L= UEIE|O]E Q]

QTAZE BAl0] ABaLL Atk ol sEHOIY & WHE A2AIN ofr ore AFE Al2FolA o)
S Bolol thelol @ 4 glel 28 228 ee ol

3) Synchronized Multimedia Integration Language (SMIL (/'smail/))

0]Zl& multimedia presentations2 7]&35t7] 5t World Wide Web ConsortiumojA] ZXsH Extensible
Markup Language (XML) markup language £o]t}t. FEst 0|71 T2 AFES A}o]oA o] 0]X]&= timing,
layout, animations, visual transitions, and media embeddingo] 3¢t markupg AQJstct SMILE text,



images, video, audio, links®} 72 Djtjo] ojo]&l S-S th2 SMIL ZHAEo|HdEY th4o] < AWIRE 2 ot
So] ATE 4 UEE et SMIL markup® XMLE SPUE|E] HTMLIE §A1YS 20 St

4) MPEG-7
0]71& multimedia content description standardo]t, ISO/IEC 15938 (Multimedia content description
interface)2 EZ3}E|QICh 0]71S o] 8XP7 WAICHAIQl AlaS Al&4sty §8AM02 ERMGIEE AHE T A}A|0|

v e—

ATAIZA 4 ok MPEG-7+ 3A1A 02 Multimedia Content Description Interfacegt B2t} 132 g o]7]2
MPEG-1, MPEG-2 and MPEG-4X3 moving pictures®} audio® AAA I thR= ®Fo] ofyct o]7Le
HEHHolBIE A7F5t7] $15te] XMLE AREstH, ol 50 588 eventsE tagshy] ¢lsto] £+ 7MHE ko] o
RA1Z717] Y5t timecodeo] HRAHattached)" 4~ Qth

p. Ixxviil

® EAD(Encoded Archival Description)

EAD DTDQ] 7f¥F m2AE = 1993 the University of California, BerkeleyQ] T A
gol A AAtElQlet. o] wZe] meAEC] L AMMIS0] AL Yt ARo] o]&2 A
Ast7] 95te], archives, libraries, museums, manuscript repositoriesoA] TH=
inventories, registers, indexes, 2|1 7]E} documents®} 7S AILUES 7AI7IES 3]
L35 ARt A 4 =S, Hl-543d 299 R gist i 7HsAdE RASHE A
o|ltt.

p. Ixxxv

® DOI: A Digital Object Identifier

DOl A} thRHlESt Z2 ZANE [LstAl AEstr] st AMEEE FATE (AR
’“““‘7‘})01'1}. Abzol tigh tigteolEl= DOI o] &1 A5t XNAYEU, o] tgtojg o=
> M‘— URLY Ze x| E7} n&te7| e stot ofFWES DO 3kt

QR|et 7]Et HEHHo]E &L Wgh 4= it DOIZ 22k9l chFul
A URLZS Z@sh: ARTHe B e L7 AFoted, o
URLo] ¥stttH, &@Al= Al2F URLE J3st7] ¢fsto] ©A] I7
< 73M5H 7] gj2olct.

[m mi

ol
-

U rﬂ wu S ol

o)

= DOI names
DOl name& ISBNoJu} ISRCet #e standard identifier registries@t= t©}2rc}.
Alcko] AlYHAIE S Ia]st= 719l "wrHo, DOI system
‘:‘JE% Zojct.

=

identifier registry?] Z&2 EXSH A
of R BAL AUAS 1o] AL s

LS



DOl name EA4¢ YEIF Fotol. SeN(/ )2 FeeE YEAer WolA, £ o

2 Urlold ook BEARE 1 ol89 SEA12 Ueol, oAt 1 SEAk] os) Mg

5ol 1 DO AYH SWst AAS UEMICE 3R] YYRY Unicode BREE o
9lo

=z
Atio] ®ahd 4 9lon] tlaRAte LEste] sjAw,

Mo 4

1) The International Standard Recording Code (ISRC)

0]71-& sound recordings and music video recordingsS S-U5HA Al¥a}

A BF Lol

rlr
N
kU

o & 50, DOI name 10.1000/1820]A4] AE=A= 10.10000]1, FujAtE= 1820|tF. A&
AFe] "10.72 2 DOI®] SEAIE UEIYY, FFAM] Q= 2AF 10002 SEAME ojulght:
219] ofofA] EEAt= the International DOl Foundation ©o]t}. E3t 182+ ZuOjAto]AHuYt
ofol€ll IDO| T Atgs UERHTH(H Y o= the DOI Handbooke] |4l w{Zo|t}). DOI
nameg O] &sh= QU&FoA = doirl0.1000/1824 % HZ|sljof gt} Q1-8+70] stojmgd 3

42 0l= DOI nameof|A] “doi:” AEAMS A2Fstn, I At2]S “http://dx.doi.org/" 2 A
sto] shte] URLA™E Atgsh2 HASHE Qch o& Eof, DOI name doi:10.1000/182&
http://dx.doi.org/10.1000/182x]¥ 3L =& A}t

» Standardization

DOI Al AR ISOOA 7idet A1 ®&EolH, 21F &5 20129 44 23Y }EQ
C}. DOI= infoURI AH(IETE RFC 4452)91 “Public Namespaceso]| AEAIS z7t&E AW}
A2 “info” URI scheme®o] w2} S=Z2= URIolt);  infoidoi/ & DOIQJ infoURI
Namespaceo]t}. DOI syntax= 2000409 o]Jo] NISO ®‘#Fo] 9tk ANSI/NISO
739.84-2005 Syntax for the Digital Object Identifier.

1) info:
AAFstolA] o7& URIs2 BYLE|E= Library of Congress Identifiers and Digital object identifiersx]® legacy
namespacess 5]-85H= public namespaceso| Q= AlEARR}F A JEARAO] #SE a Uniform Resource
Identifier (URI) scheme ©o]tc}.

It acts as a bridging mechanism for older information identifiers to be used in the more generalised
and standard URI allocation.

2) a namespace

dutrlo 2 0]71 2 gsymbols, namesC 2 A2 Xl &t A EQ] AHAIES m3H5t1 9= a container 0]}
Namespaces provide a level of indirection(7’d& #3{) to specific identifiers, thus making it possible

to distinguish between identifiers with the same exact name. For example, a surname could be thought

of as a namespace that makes it possible to distinguish people who have the same first name. In

computer programming, namespaces are typically employed for the purpose of grouping symbols and

identifiers around a particular functionality.

p. Civ



® n-gram Y}HAl

Aitedoist 9l shEastofA], n-gramoldst EIAEL 10j9of X|FH A 2HE] 0|04l
n 7i] ofol&lo] gt AEKA A Yetth. ZAMNARI ofol’l2 34, 34&, 24N ©of,
E= o]F0] @ base pairs(@71%, olEAME)Y & T n-gramse Shue] HAEL
dojo] Ao gHE] A=) size 19] n- gram& “unigram’; size 2& “bigram’(Ex
A9l AR ER|= AR “digram”); size 3+ “trigram’o|2til B2rh J2j1 Brh 2 Apo]
2 fii2 3 nof ol sl o]§o] 24 =tk ol Fo] “four-gram”, “five-gram”, 5

1) n-grams for approximate matching

o7l BEAQ A tiF&er AREE £ Qlth. ofol’l9] &AE 3t NMEQ n-gramCg YO ZA, vector
space® A & At} dustH I +ME BEAQ YAOR OF A9 Hud £ V] giwolt oE &
o gusioz o BAlSe] FAAES 3-gramo WAL, 92t ofE ALY Amo|AZ QA HCHAWA
A “aaa”] WARIEE FAotL, F WAlE “aab o YWARIEE 2| BE Jhsd 3FAF AFS A

&

: o

p. CcXxi

® Word lists by frequency
BlEo] o3t To] BAEL off &5
g HAE Mok WA vEs 272 Tol5s A
grio] ©ol Al7](counting)= A & ® @2fH Zlo]X|9F otx] 20M7] FEIHA] AT
Qo olRolxt thpuo] BAHoAE AgstL gloul, oS Sof da} 3 F(SUBTLEX
megastudy)¥t 22 Aot corpus(F )] natural language electronic processing(X+¢

of A2l)ollA st olzojx| T rt.

2xog, ofE Atgloll} HY 2lAEXY £
R A

|

TR YAECIT o7]A ¥R A Ao

frequency list= 8152 7}X|1 Wo&&
o2 SR FHoMY WY 25 oot

Y 4 ke Qulzlucte Lk

Type Occurrences | Rank
the 3789654 1st

he 2098762 2nd
[...]

king 57897 1,356th
boy 56975 1,357th

[...]
stringyfy 5 34,589th

[...]




transducionalify | 1 1283,567th

Aol WAL Atelolz € ol WU Yo, I 4o b 54 Told ¥EL ul
Bloj2o] 9 1719 Adubs vhulegitks Zolck Tty Jb e WES) Tolx £
W2 e wojo] wiruct of 2u) AE Wa, A WA & W] Tolurk: 3upt &

N
N
ba)
24
T
H1
4>
N
N
i

2 Tofolm AR Wm0l of 7%E ARA|staL Qlrt. whebA Aol HA]
st & WA &2 W0l o] “of = oF 3.5%7 Hrt.

<of|>

dol  29(r)  EFFVNEDH I xf)

the 1 301 301

of 2 152 304

for 3 108 324

to 4 81 324

and 5 68 340
» Zipho] A 2 WAl Booth(A.D. Booth)7} 475t ¥&lo|ct

ElAEO T St ©ojo] 20 nH &9 Tojo] £0] Hlg2 HAECL A¥glo]
AAsiths WAo|n, Aulw cojolot & gk,

® Bradford's law
19349 Samuel C. Bradfordo] 9Jsf #-&

=19 Fiued »5 A8 B, g8 o sl

ofl |o
_)'{_:
SV
el

ok

15



(exponentially diminishing return)= Zio]Jt}. o]79] FAlL il EX RHopo] sr&x]E 1
20 mE JAte]l 42 242 A Jje] AHoR oy n v, 7 Ado] 4] 4t 1

dlgo] lmmn? 7} fcke Zolc},

ol Sol, & AP A ATFAE gstel 5rhxlo WA APL 2w 9, o
AYSOIA 1271] 1AL BAlAroleln JbEsl Ml deln 2712 o] ARAb) E oE
12780) A J1AkE &) SlshA = x7b2 10709 A'de wlokstctn sPgs) WAl e
¥ o] AFAte] Hajxte £24 bm(Bradford multiplier)= 27} "tk oix] @siA, 10/59]
ot Mz 12709 7]AME 7= o] &5h7] fsto] o] AAt= bmo| viTrE W A2 H
of Zloltt. &, 5, 10, 20, 40, 59 AEZ Hlopd Zloluz, o] Ao tFZ9 AFAL
£2 Al&351A “there is little point in looking further.”2t= 712 7&=rt.

e oAg MeA WAL Jnx Wioe xwami NaEgae ol 5% FA
Rofo] AAlE MP Rof QAT =24F UL XM K YA@oR wjds) B, P
ARl ol AEAoz ARE AsS EAE & &’l‘l}% Zlolt. Brookse o5 &
HAlo] st} = o) fetd gAlS WYstR LT omo] ‘vejeme Aol HIcx
L= Q Q B A}A]
— . - O

Bz e9o] HAIL Bradford's law of scattering 72]1 the Bradford distribution© 2
X

ooy, AZFAREtolA 9] o] FA2 Fo HEHL Aot

® The Pareto principle(the 80-20 rule, the law of the vital few, and the principle

of factor sparsity)

o] ¥Al2 80-20 fAc=E & A Qlon, @2 ARiol] qlojA Aate] of 80%7F
oF 20%9] Ao 2RE] LAY Zo|T},

At Vilfredo Paretox= ©oJEfjg] ZEO2] 80%=S Q1 9] oF 20%21 X]
s 2 WEsRon], Eat A Aol 20%9) F2RI7H 80%e]
UL EASEL Qi S Wste] o WX LHAC,

® Luhno9] 714

Hans Peter Luhn& IBM9 AEE wsA¥on, Luhn algorithmy KWIC (Key
Words In Context) indexing®] 7J&Afo|c}t. 9] 7 Yost Ad&E &= & 71X SDI
system¥}t the KWIC method of indexing ©]t}h.

¥Rl golt UT Uybsel Wojolng ZAojzAlo] 71x]7} glo] AEEo| WojAl
o} E& AulEo] golx ZAojzAe] olujsl gloj AEEe Wolmalrt. meby F7H



=o] Holg Melolz MAsfol St

= KWIC

KWICo|&t Key Word In Context®] F2A}ojo]r, &ojABQl(concordance)gd RO Z
7 dubd o2 ARE| T 9t} o] A|ABIS Andrea Crestadoro©] o3l 18640 ShE|A
B Ao A 714 HA A5t keyword in titlesolg} B2X Jjdo] LA st Qict.

7t o] S(stop words A|9])S thAtoz T A9l

KWIC index> sta7]Ae] Ao A+
oA Lol oz GAG 2 Qe s AP vidst ThEC. KWIC index> HiAl2 ofefet
B&02 AMgEo] ‘2 o g HJuE AHoE cjazolsiEs ik
KWIC is an acronym for Key Word In Context, ... page 1
. Key Word In Context, the most common format for concordance lines. page 1
the most common format for concordance lines. page 0
In Context, the most common format for concordance lines. page 1
Wikipedia, The Free Encyclopedia page 0
KWIC is an acronym for Key Word In Context, the most ... page 1
KWIC is an acronym for Key Word ... page 1
common format for concordance lines. page 1
for Key Word In Context, the most common format for concordance ... page 1
Wikipedia, The Free Encyclopedia page 0
KWIC is an acronym for Key Word In Context, the most common ... page 1

permuted index(£=EA1Q)L BEo] &= £35PA A <&(all cyclic permutations of the
headings)& MIATCH: oololA| ALY KWIC indexe] £ k2 olgolck A o2l
e (SectlonS) 2 489" 59 255 #A2 QVl= stog, ol HLo zF Adoict
4 QIck wjebd] EAbSo] 1719 m2o| 9= 4 Wolg £ e

5 rulo J;
i
* Hﬂ
rm
m9£

_|

3.

2o oy
= e

1) A concordance

O] Ao} A&t M AMEH Fogt Dolso] FMut oA dupdles A3 w2 AEC|T:. HFE o]AA7]
o o]7lg Te+=d =gt AlZh of3{, vH]8O=2 9I5lo], the Vedas, Bible, Qur'an or the works of
Shakespeare and other classical Latin and Greek authors®} 72 EWH3s|] 5235t A|AET0o] AFAlQ] 80 A9l
2 2w g,

2) Text mining(text data mining, roughly equivalent to text analytics

oj7lg HAEZHE FA(high quality)e] JEE FEcilis Wdolch Ao AFHE= HAPXFOZ  statistical
pattern learningy} 7+& LHTHS AL8-5to] patterns and trendsE devisingdr O 24 dojXict o]7l& Udtsio g
U2 BlaEg xxsksts BY(DBOl 53 dolx SAL A7k AA, AYsHs parsing 1), £k dlojel2

@® Lotka's law,
o151 Alfred J. Lotkazt /A%t %Alolo], Az WAl Swat 88 WAS 59 sk}
olct. olte Sxlwote] AAsl W AALEC] WEs 9 :



ofollA n7je] MAt2e FWE AAte] A& oF 1/n® ol o AN ne 1¥e] AL
25 Axte] 22 Uebyo], Ao G4 a9l A4k 2 ofch

® Moore's law
oljle BAYoR, FRE stegoje] olAe P Eof AHszo] EWR AL 5
7 of 2dofeh of 2817t Fobstchs wajolch

® 1% rule
AU Z2oll A, 1%2] Aol AFYl AFYEl A7ishs ZAxr dAs dde ¥HA
oy, {AAIo|EQ] TRl 1%2] o] &AIgto] &itstA Mz ZHES Me= ¥HHo] UoX]

9% TA| o] g9t gihs Zolct.

p. CXXVI

(O10] XAt & o] W-&7[¥HAQlS St Tl&AlQl 7]%)
® tree(data structure)

Ed](tree)at abstract data type (ADT) T+ 3t %‘—EJO linked nodesZ EBEJIHOY, ¥
Y (root)?t AtAl(subtrees)?] Ez] LRXE wHIGHL
L RExos BH s LE FUEE =
[EAREA SN 1o PN EA S A S E b= e iE%(Children)Oﬂ oiet EHAAY] 2AER
2oj7l Hlolg Fxolc),

[©)

o]

Binary tree

= R-tree 7% B E2]o} H]23t Cialgle] B2t GlolEE AAfslE Al
R-treese= 578 A2 #g Ef] Hlo]f fxolt}. o] Atg &2+ =

AFZY(MBR, Minimum Bounding Rectangle) &= £3tsto] X AHstct MBR7|2] 4

AL, 9] 2Hel MBR 2 519 2o MBRE& Zste= ASAQl ER] #xo0 l'l}

Ji nm p~
>
]



© e ZAod gl fs8d 7iee] A kES9] FE (MBRY} 2RIE)E 7HI

ChA] @Sl A], geographical coordinates, rectangles or polygons(th2td)dt 22 ok}

|=3
o ARE AAstd] ALE. R-treed] AYPAQl AAE SEL dlAEd AL YA
o] X|= &2 ©0]F0]XAl streets, buildings, lakes, coastlines, etc.Q] TO-Z3dyt 722 F7MA 74
AE A%ste, odl& 5ol "&d YAoA 2kmuUjo] & ZE YEHE Zofel” b AZ

r)*

12517 Sal= ﬂo]q

[P

RS RS R1D, (R11 R12 | i I R13 R14 | . iRl15 R1s5 | | [R17 Ris[R1s|

= B-tree
B-treex= 255 go|lHE HIot, logarithmic(tf4A) timeC 2 ERM - SR A2,

U2, AAE 7hsa E2 dlolg paolth, B-tree shbel w7t 274 ol49] childreng
P 2 ot olWwA ERlS Y Zolth YUHOR o]zie dlojelolA W Tl AlA

=2 i J
>

B-Tree= "% AAM'o] F&s] a&Aolct. Sslut ARt Qe HolE7t Fg st
QR S & 4 gho] gled o] of Aot waA JA" & Qe YEES AlAHL
g 4 otk ol |A B A2 e R AAT Fxol7] il 2o 2E Hlojg
S 22s1 AMS s Hed old 75‘% dlolel7t 3A H¥ @ F/7F LAYttt ShX|TE o]
F A ste A3 55 o8 4 Q7Iof HolEvt Word 4 Qlt}. Rotke AHAwTE 7t
5 5tet.



of|& S0, 2-3 B-tree (often simply referred to as a 2-3 tree)oj|A], ZtZto] YA v

T Ox] 2 X 3709 XAl L E0hS Zhir} B-tree9] zbzio] YA wct i Tl keysE
23 4 ot o] 7|2 1719 S EZE Uik 22 (separation values)o 2 AR
gk o2 S0, %Y & YA =t 3749 A wEi} SHEE Zheohd 2712 2

d

N
keys® ZIHoft @tk aiit &, 1Y X Yt BE PSS acl A Zoln, 57
sfel 2o RE Zhe alt a2 Aolol g Holu, 1Y eEmd] Y shgEe R

U2 a it 2 ot

L

m TV(Telescopic Vector)-tree 7|

o] 7|HE f Aok AFAY] FIto] A= diolgo] e g&A02 Adotr] gt @
HolH, R-tree2 7 E WAL HoJg] LTARE AMESITE. £ o] 712 ZRAF OISl Hlolg & &
A% branchste Wge olstsloln §EA A ZAstEE @t WU RE WE} o
W 7R FORGH(E 0], B UFUEV ¥ F5o 8o 21 Jud), 92
L ouEl OEUES PEsts oS 8olS(ChA sk, WEle] eSS sFos
branchingsto] A0l U k.

—

tu 12

Ul

ng

s
(o)

o
un

+

m SS-tree 7|98

SS-E2|(Similarity Search tree)= GALE H7F A2 ARSHH, AQJ9} o]u]x] Hlo]
B9l §AMdS Hlast fAREZE &2 ofnlA] HlojHE PAst=d A¥st=s 2Ad &4
QI ARl fxolct. R-E2] AEY Ml fLx7F foly FIFZ MBR(Minimum Rectangle
Region)2 ®&3t= 9t SS-E2]= 1 9<(spherical region)2 g folg ZF7H3 2&5t
o} o] 7P fAMdol 2AZoR HAMG folst st ¥ FA FYo] wro] WA

.
W ZAY5e RStA7Ichs B8-S 7haln k.

m X-tree 7|



X-tree= of2] Ato] Exfste HlolEZ XAs7] ojato] ALRH R-tree2 2AZ A
= Mol E2] jtxoltt. o] 7|¥Hit R-trees, R'-trees T12]il R'-treese}o] Ajo]= ILAHC
2 245 FA o 2APE LAstel A2 92T WAS 219 overlapE oME 2 ot
doltt. metA] o] 7ol =EZ0] 55 oFsty] #ste 9 ol F¥EA xotohd,
=

0,

_lE IJ rlr

cr Awxoz 4 wool Ho FuAel A9, o2 ool pRolH BAH Ao}
76]_('3_01] HEI- (—‘5]»5 OHHE Hl’O—]o}7] -l—]O}O:] 1 EEJE‘ J%QJ‘H7] ?_}q

1) R*-trees

o|AL FZAEE Mlsly] 3t R-trees?] ¥Zo|nf, T}2 R-treesEr} H|LO] & =A% SAlol pointe}
spatial datag A|¥sh= AEZ 7L Aot

2) An R" tree

0]71& &% (x, y) coordinatesZ 9IRS AMESH= HOIHE A=t AMEE: WRgoln], 7He A9 A& e
f52 AREV|E §tc} 7]BAo2 R treet a tree data structureo|n], I7MPE S Molst=d AM&sh: R

tree?] AZo|ct.

® TJEAQl ZAARAIX]; QBIC(Query By Image Content)

query by image content (QBIC)C 2 22{Xl Content-based image retrieval (CBIR)
9} content-based visual information retrieval (CBVIR)= Tj#% Gjo]EjHo] A0A TX]
9 olojxlg AT UERs ojojx] #A 2AIE siFst7l 93t computer vision
techniques?®] o]= o]jt}. m2tA] Content-based image retrievaldt concept-based
approaches2 A& YA o},

“Content-based"# o]ojx]e} AsgtEo] 9= keywords, tags, == descriptions®} Z+
< WEHHOIHEO= 2719 o]ulx] FRIES 2Asto] GAllsh= 715 Qu|sty|, o]yl W
oA "content'® T o]U]X|9] colors, shapes, textures, £ 7|E} AEE oju]5t7| = gt
C}. CBIRo] v}AlSE o] 8= T E9] web-based image search engineso| X3 HEH
OB o|gt o]Esty Qloow AupA o=z Tre BASH fo]E(garbage)E ~J4tst7| o]t

E3F pAA 02 TojEjHo] A0 9l o|u]A] & JYPES
AAAoID, EF 1 olux7t RSt Qe RE FIYES oA
X ApAlo] ZEIEES 272 O|U]X|2 filterd 4 9= A|A L
7o, O Ant= gL Asst 7ol

o

O

(etl2 xtEo| Ulg7]vALe)
® Query by Humming (QbH): 1995 F4ts+9] Query By Humming(QBH)

o] AL title, artist, composer, 712]1. genreo] thst ¥ B2 A|AEIA mrY=]
= AMste Ala'loltt, PESHA 2 7hset @Y Hoty B2 w2fe} Zotof o]
A ast= Zlo] AArAolt}. o]7L a user-hummed melody (input query)S ZolAl 7]
o] tlolEj#joj A0 2AS vl 4 =S k. 27 thgo] 1 input queryet 71
g 2olo] jaEg Agst A7 molEd,

>Y. glo
2 rPoto 49

ng



® MELDEX: 1997 A2t o] Waikato th&te] MELody in Dex(MELDEX)

0]71& the New Zealand Digital Library's Web-based melody index A]AE! o]0,
4249 ZH&(a few notes)E 72 HoJEH|o] A2 HE melodiesEs FAstA] Olo]22 ¢
e OrRRlE

p. CXxXxXi

® AR o2 = QA8AQS ABAYSHA] ¢kl "Cited By" 752 &3l -&AQ TojEy|o] A0
F 35t HlolEy|o] A9 of:
m ScienceDirect
0]712 Anglo-Dutch publisher ElsevierofA] &d3st= <Ato]ER, 0]79] Sr&7|ALS
S 49 29 EBoiz2 AYst mlo] Qth: Physical Sciences & Engineering, Life
Sciences, Health Sciences, and Social Sciences and Humanities. 2] 0]7]9] ¥ &
of 9 AO|E A5 e PRR £28 o8 4 Itk

= SAGE

academic, educational, and professional markets £0}9] ZA|Ao]x AMEAQl Hu
Atolth. SAGEL business, humanities, social sciences, and science, technology, and
medicine?t ZF2 Fof9] gscholars, practitioners, researchers, and studentsof|7] AE =

Als-skal k.

= PMC
0]71& the U.S. National Institutes of Health's National Library of Medicine
(NIH/NLM)of] 9] biomedical and life sciences journal literature®] a free full-text

archiveo|C}.
@® Bibliographic Database
o] DB+ journald} newspaper articles, conference proceedings, reports,

government?}t legal publications, patents, books 5& Zststo] 7]&0] &HE F3& &
Aot v BHAASO] OxY AAMo|th £MT B2 dEsjols faRoz, AA| G

Y
)



OlgHo] A0 9l AA] BlZEo] ORES WlE2E = 7|AL 3oXts 52 UEHUH, o
PR 0 2 o]Z1 &2 keywords, subject classification terms, £ abstracts2 £35to] UH
ZAlE Ul ERs mEstL ot

A7 dlolElHol Ak HeIZE UNHAQl ARG oflet S4F SR Rofw ChRET AT
o] Ax] CloEHo] A ARE WLHRNE T THES UHE Mol Y A AuA
2RE ARAOR SfolMAZ Qolofgt ASY 2 A MUESOIh 121 e MA o
oo A7} LAY wATOR MEsto] Mol FHMES o] MES AT Urk

@® Document-oriented database

o] DB semi-structured dataz A 42X hFHE-X|SA JHE [A, AAM ]
ste= CapolEl Zlolck o]Ze 49 NoSQL doleuo] A0 @ stEaalel shitold,
"document-oriented database" (£+ "document store")2gt= 80]= NoSQLES AtL-5}HA]
2 R7I7F ARG ey o] A2 #AY dlolEfH|o]A0] "Relations” (£4= “Tables”)ol] T
§ 7hdats thARe “Document’ahs 2AMR pde FHRln oiRbeldths A Fhxn
o

olct.

4 Documents?

O E-R|FA HlolEyo] 0] s#A] Jid 2 thfflEet= Zidoeltt. ZF U
dlolgdlol A9l dAl= thioll tish Ao W&o et =g, dvtslog o]7
=0l olH ®mE Zoolu FsstriHo] os] 279 HolE(Ees ZE)E U
718 7St 9ot o|ff AMESt= dsSrHozE= XML, YAML, JSON, BSON
otyz}, PDF 9F Microsoft Office documents (MS Word, Excel, and so on)et #&
formsT QJC}

_L_L
w2

un |m

_k.?l’;
) Hm o o

I
2

S 0 4n o

frorre 22

il
=

=

—

1) YAML (/jsemsal/, rhymes with camel)

o]Z1& C, Perl, and Pythoni} 72 programming languages®} 2 mz 729 Aojz2HE 7jde, 12|17 XML
and the data format of electronic mail (RFC 2822)2 Y. E| ofo]tjo]& 7}A QA TH= a human-readable data
serialization format ©o|C}.

2) JSON (/'dzerspn/ JAY-soun, /'dseisen/ JAY-son), or JavaScript Object Notation,

0|78 AtHo] 98 4 9= EIAEZ o0]85}9 attribute-value pairs2 % Ho]E| objectsE H43517] 3t a
open standard format oo}, m2bA o[Ze XMLE] teroz Asiel @ o=zke] cole] K40 71%—&4 £l ro
g},

3) BSON (/'birspn/)

0]71& a computer data interchange formato]t, Z==2 the MongoDB databaseol|4] a data storage and
network transfer formatC 2 AF8%ECH ESH 0]712 simple data structures and associative arrays (called
objects or documents in MongoDB)S ®EJ35}7] ¢ 2%l form20]d, "BSON" 2t= o]2& JSONS A= &t
1 9o, "Binary JSON"Z ojojstct.

thgol CHRME of & Am A



FirstName: "Bob",
Address: "5 Oak St.",
Hobby: "sailing"

£ A ORNEE Ol 2

fulo

4 olek

FirstName: "Jonathan”,

Address: "15 Wanamassa Point Road",

Children: [
{Name: "Michael", Age: 10},
{Name: "Jennifer”, Age: 8},
{Name: "Samantha", Age: 5},
{Name: "Elena", Age: 2}

Yol & 7o gRMESE Mz R 7HX9 22X Q45 /st JAT, 2422 E=St
FE QA4S VAL 7IE Sttt BE Y EETE ARRSHA] 9F2 BEES YRt ® HA &
oA FASH TES 7PE & e AP dlolEHolAet 2], 9 o9 orst RUE
FAlZE)AME 8 BEs EXfSHA] d=tt. oj2ieh i M2 FW7F 2 glojEjHo] 20
Fe Be o HIeet Fdet +225 TR/E e 45 ¥Fo=zA, ojret Hise}
& 27t 4 9t AHg 7L At
4 Keys

ORHESS AHAE ti'sts §Ast 715 ol diojgHo]l Ao A}2] & A=t o] 7]+
%% simple string, URI, £+ path o]0, fo]HHo|A2 R TFHEES HMst=0 A&
= 4 Qlth APA o F fo|HHolAE THFWE MOl &2 =o|7] QJ5to 7|2 H A#Q]
= A2l Qi

a2 Retrieval

CAUE-R N o|eulo|A0] ECrE PR S CFNES AMsted A48T 4

A= 7HH3SE key-document (or key-value) lookup(@A#) o]@jof =, HJo|EjHo]A7} o] &A}
g stojg ZRIES 272 UgHES AT £ Q=5 APl £ query languages A&
gichs o)t

@® Citation Index

QGO o §AI2 slojF UFC] AAHH BA7L ojn] WA o] 2AES G
2 44 L 4 Y= TE AFO A Holefulo] Lofck,



A-gANRI] HEll= 124]17] s]B2|of FuZAA A2 wHHJH, HEA Q&AM
18X1710] A% 1, Shepard's Citations (1873)1 72 QI8 AHcitators)o]] <]a)
L9lt}t. 1960¥ 9], Eugene Garfield's Institute for Scientific Information (ISI)7} &+
AFg 02 F]x09] Q8MolS AJlsHE Tt first, Science Citation Index (SCI), later Social
Sciences Citation Index (SSCIQF Arts and Humanities Citation Index (AHCI). Z2]1
A EA K}ES’F&] AN 1997 0f CiteSeerof 9Jsf o]fojFl o], oj2igh HoJEl9] E
02 JY YL Google Scholar o]tt.

WgolaA 27

m ISI (now part of Thomson Reuters)
o1y} CDZE the ISI citation indexesS &5t
2 Web of Sciencezl= o]20z2 €8 =3 Mg
o

A
ES
the Web of Knowledge?] TjojE|Hlo]A T-5F9] Lo},

m FElsevier

At afsta} Apg]atshEoro A ZAEAM T} citation browsing and trackingg -GAMSHI
Zgste 22flez o] &3 4 QI ScopusE st o

® |ndian Citation Index

Az ofjA] &= peer reviewed journalsS FIotil 9+ an online citation data©]
t}. o]79] =8 ZA|= scientific, technical, medical, and social sciences and arts
and humanitieso|®, A= Z]| X9 citation database ©o]C}.

the ISI databases®} Scopust £52FS Foff 0|8 7HsolA|9, CiteSeer?} Google
Scholar= 22fQloz g d ARSI 4 Qi

4+ Impact factor(IF)

o|Z2 staAlo Ad 2419 ZIAbE] Higt JIE8BHLE WYFste Heojtt. oA
5 574 2719 YOR 5248 7hsste proxy((l82)2 AHBEYIE sl e IR
SAe I [FY stexd ¢ Fast stexlzg A%,

op

ol
-~

4+ Citation impac(CI)

Cle of2] 71x woz 239 4
usage?t impact = = AZSst A8 ZL(citation count)o|th. 0]71-& citation analysis
F L bibliometricsg} E2C} Ql&BAM oz AHL oz J[X] AL ZHo|A citation counts:=

e e e thgos dck:

QRIS 3 JbA BEE Ae A8d AR

iy LS

# an individual article (20t AF3 QAL & =71?);
# an author (Z]AME XA Q18 4 = TAQL 2



# a journal (Sh&X|9] 7]APE Hat A& 4).

7ilE axte] ClE ¥t & AlFgelstz] ¢lsto] (Hdst citation counts o]Qlof = Tre
AL 0] AJAEIAT. 7S A €% A= the h-index®} the g-index o|T}.

1) The h-index

oj7de At EWEo] digt ABidH impact(FFH) & WE FFsIA= Ao, o]E2=2 At AJUiA
qualityS ZAAsH= =124 Jorge E. Hirsch(a physicist at UCSD)of] 25 A|et=]ict. wetaA] timf2 Hirsch
index or Hirsch number@til R27]% gttt o] ARl Sixtof] ofsf| 7P go] Q18 =71 thg EH=0A
89 40 AYS 2AZ stu Uk E3F o] AQle stk thel, =bEGH ohuat staxlet 2e shab gl ot
A3t impacto] H-gd 4 Qlrt.

2) The g-index

ojZle HW YIS I7I2 WA ALY AlFEshr] YIFh MQloloy, 20060l Leo Eggheoll oJsll AIQHE Atk
o] Alole SRt AR EHEof tigt 2189 Fx(distribution)E FAE ALFEICH

» FEigenfactor score

0]71-2 University of Washington®] Jevin West®} Carl Bergstromof ©J5 7j&&|Qlo
o, eraxlo]l s MAA 04 Uit rating(53) otk Fawo] MzaA
Eigenfactor score= ol® st&=X|9] XA|AQl impactsS =Xstoz, EXEHofor HT} =
2  impact® A4S StsAl= "o Aokt Eigenfactor  scores® 2=t}
Eigenfactor scores@} Article Influence scorest eigenfactor.orgoA] AAME]1l Qo
222 2 4 ok

®m Journal Citation Reports
o|71& AH7r&wEo]|1, Thomson ReutersoA] AAtstil 913, the Web of Science®t

AN
sagqrt. oS w3t P2 m@oln Qb AITEDt AlgTiste] staAlo] oist Jus
Al Bt QUck

4 Basic journal information

2t stalol st} a2 YBE MBS Yck
1) publisher, title abbreviation, language, ISSNof Tt 7| 2& 0l AX] A E.

2) Rt upstol] 171712t Arg]atsto]l 547119] the subject categories.

4 Citation information
712741 Q1E tojH:

1) sigewd] e 71 &
2) 7 5l £t 59 F|ato] osf RO wi ThE stax|o] ols] 1 stEAle] 7]} @



o
i
i
+

4 Coercive (ZF¢A) citation

71 A Z]Atof] tisll spurious($ &) citations

olRe staAlo] WA} 2R S £Ws
2 zrlstEe 7este Zolk oA gowm staxo] IFE £/ AYHoe 1 &

2R|9] B3t Yye olk ok,
impact factors @ self-citation? x£A2 sraA oA =50t =AFS K F: ¢

ot J=EX|gE 20129 RAPZAIE, economics, sociology, psychology, multiple business

disciplines®] AAF & QF 20%0f|A] coercive citation& A|E3t 7102 UERSITH

a2 SCImago Journal Rank

SCImago Journal Rank (SJR indicator)w sht&X|of 98 <ol8= a
&0 Y a9 $2/ E& prestige(Fd) = & AAtste U= stex|of ot
Al odgFaof tist Aro]t}. SJR indicatore= Y EY I o204 AFEH eigenvector(il-&-
E]) centrality measure®] dZojc}, o] Al =2 H40] = CEF0] JZH0] o] A
of o o] gt dAS AR UEYI e =29 Fa/ds B

ESE o] indicator+= PageRank algorithmo] 9Js] @7HS grotx], 2EHA 02 20|
I o]AAQl &r&X] Q8 YEYIA AREEE HE Q. 0]7-& size-independent

indicatoro]®, 2719] ZH52 8}&A]9] “average prestige per article™o] met sh5A]5 A

A3} Al7Ic}

1) PageRank
0|72 Google SearchoA] A5k algorithmo]®, TAINIZIS] ZAIE 71X AAO]ES A F3st AT
PageRank= was named after Larry Page(one of the founders of Google)d] 2] 7 o]&o] EojFoy,
website pages® %8732 F4ste ¢ Yot

Googleo]| T2W, “PageRankt ] AlO|EQ] FQ&F FAs17] ¢sto] Y29 Lo FAE ALttt o319
293 7|28 M2 2ot 5% YAOIESS OE WAOIERREH ¢ @2 £ W=t Aot — Facts

about Google and Competition.”

4 Acknowledgement index

o] A#ole uEhR 0] acknowledgments(AFAL, )& ASkL ARlsh Wiolt. o
2tA impact of acknowledgmentsg AFs} st o2 sH&7|AM= KA AHAS
of AMAt| dF2 7IFAY I FUAH AtrY AAo] =52 F funding, technical
staff, colleagues, etc.¥ 72 QA E]E9 s AtAHacknowledge)st= AMHES 7FX| L
C}.

r_>.i ol
ofh r2
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p. clxvii

HE So07tE AARMY o, doleS9) FUYUAS welsts Zo] e, o F
MRS masts dmA Awsl Waolch 1ol BadA doleEo] oA Yt A
B, 5 A9Ale BYst: EAY ALl BA £X EEWAfolch J3d] of Rato] A
= B&g AR YR Zlo] vl slolABEmolch. BAIY) ABH kS ther] o] X
waetn Rec

Flol B REL ol Ate] BALS AWstn AW ©f Lol Argshed], stolAlE
wxo] 574 F shbb, AIBY g BAS ohes] g, - e ExjstA] g + ek Ex
gtk Aofck.

7tolMl& A7d(chi-squared test) £+ x2 A2 7IOAlE +
2, B Pl 7|diE = vzt ouilA tEX|e] ofHBE %
gryoltt. Atgrt RIER FolF S I, E5] YEA L Atro] #Alo] o] &=},

=1 AE Bido] £ ) ol g i AREET, 7 2 g
=P A ol Z|tiste A oulsty WANIEete] xfo]S Sl 7|l ee] A EE
1:”“5‘]]_—,]»

21 v .

p. clxviii



= L}o]Y H|o]= E7F7](naive Bayes classifier)
Holz solxlatol UoleNaive) & Aleltt eh %8 SRR giek. ol Aol)
ge Ofe dolEis] OF 580l $EHD SYFOIAD S| RO, AS
Wb o ol AZMOE Suol o Badt WAsl A Uxle Loluuolxler dae
o7l APUE SIS mhEolch. sxlg o] ﬂxgoﬂi FRot1 RRAFOIN e e
=7

A 32 Werl o] AR AL Sk

I;

m kNN(k-nearest neighbors) classifier
A2 o]xH2 ot E R4S ozt & 4 ok MR HolHE 94 wWoks o
7Pg 7Pkol Qle Aol RYloluE Aoz NMEE HolHe FFE AslEre E12E o

o}

1) Nearest neighbor search (NNS)

0]712 proximity search, similarity search T+ closest point searchZ®= %2{X 00, closest (or most
similar) points& At=t] 9lo] 2|A3gt XS tfErtt. 72]1 closenesse= AR 02 dissimilarity functiono 2
B gk fAMJo] BojALASE I AlE2 Y& 7ok function valuesE ZH=th

® SVM(Support Vector Machine) classifier

machine learning £-0}o|A], support vector machines (SVMs, also support vector
networks)= Glo|HE ZAstal RS QA ste g dud&y AH @S Hed
=(supervised) 5tH, &7 HEAH L= ARSI

m Al 7d T (Neural Network) classifier

artificial neural networks= 7|# st&ut Il QA S8 7Hy 9l =59 XA
A AENES] Zx])oa] F7He Hojr] TFE computational models O]
HEQIE Agelel 48 FIUOLA Rl duoevE Ug YET ANE 4
ANe2 A5 AAE “neurons’@] A|AEIC 2 HIAE 1 QC}

le
o,
P
un
Flo
fu)
%
u



p. clxxii

® A= AR (FAHAIS)
» A A4 (distance coefficient)

« Bhattacharyya distance
SANA olA2 2 7He] o4t B A4 SEEFERZO [FAMI(similarity)E AT o]
7 o

A 5 1Y AR AZoly AT o] ZAHE 49l A =9l Bhattacharyya coefficient
oF YA wAEo] ot o] Alee 2719 AZo] dist AU S ZA-sh=t AR
g 5 oo, BRol QlojA] classes?] F2]& E4st=t%® ArEE & 9l

s+ §39& AT (Euclidean distance)

#38tof|A, Euclidean distance £ Euclidean metrice FU AHS 7R 54 4
9l= %= HIQIE 79| "ordinary" distanceZ %3lH, Pythagorean formulao] 2J5f ¥-& 4
Aot Aejet WA o] FAIS AR3To 24, Euclidean space (or even any inner
product space):> metric space’} £t} 0|72 E3t Euclidean normol2tie £20{, o

F+310 = Pythagorean metrico]2t Y231 Qit}.

a QA A7 tjEZA(Minincowski metrics) £+ A|E] 2% Aa](city block distance)

0]71& Euclidean distance®} Manhattan distanceS 4yrstst Zlojztn of AR 4 9]
= Euclidean space?] 3= (metric)o]tt.

GsfE 72](Manhattan distance, =& ®=A] #z2], L1 712}, A|7}A] #=2], Taxicab
geometry) 1941719 48tx} 5|29 QnnAy|z} 0okt §oj2, wE §2elc J]state]
e ks #tao mAEH & & Aol 134(“[1*?&)4 Arolof g M2e A sitew
tjAlst7| = $tch. Hermann MindowskiZt A§ZFst Taxicab geometry= 71519 d&Eo|H,
AAFA 0l distance function = metric of Euclidean geometryS T+ 79 ZOIE Z19]
Ael7t 27159 Cartesian coordinates®] AT|A xfolo] gl A} ¥F = TiA|AIZ] Zo|Tt.
taxicab metric2 E3t rectilinear distance, L1 distancel} norm (see Lp space), city
block distance, Manhattan distance, or Manhattan length@ <22i& Qlct.

1) Cartesian coordinate system

O] Zm A|ARIoR, 3t o] AL R EE FH o] ZF ZRAES FYoHA HEW L 9lon, 54 EQERRH
=gt Zojo] Tz &A% T 7o RZMM7IA|S BA|SH AH2lo|th. ZF reference lineS a coordinate axis or
just axis of the systemola}ﬂ H2n, o]Zl&50] Tt pointZ?b 1719] origino|d, A2 0]712 ordered pair
(0. 0)2 AJAEit}. o] FmE2 EJF & & 449 ZUE tigt A7 A (perpendicular projections) YX|2 7Jod
A o]q-

TR

» A#A4(association coefficient)

s ARl Al4(Cosine coefficient):



SHoI gof ZelAEoA bR ol
Cosine similarity= FAIQl Ztz 2 ZX35t= inner product space? &+ Wl Zhoj| o}t

Elts 94tz o] Awo|t}. cosine 0° 2 1 ,

o]71e Wargol WolAl R ohck SAF WAL

Cosine similarity 1S 7}A]0, 9091 %= 7j9] WHSL QAL ZF 08 Ztro}h J2]1 A3

grhiel & 7H9) HEE2 [AR= o] -1 oly, o] 2 AAIE9 f2of JEelch Est

Cosine similarity= [0,1] d9Ato]9] ZAut2 EJ L= positive spaceoA] AFEE 1 Qict.

>
ofo
i)
rr
Jo
ofo
o

W
H1
o
i

s AI7tE Al$(Jaccard coefficient):

Tdoju 8o ZAEHIA 7MY Wol A& /-85 H=o|tt. o] MRl Jaccard
similarity coefficient (originally coined coefficient de communauté by Paul Jaccard)
2 4A deon, AE NESY RAMY gdde st AMEE= SRl ot} Est
Jaccard coefficient= S = sample sets 710 SAMEES =X51H, 029 ZAIXH M=
MES nAd 7|8 Y 7|2 Y Aotk

-4 2|
=1

T, By =
(Rt Agf B2} & of H]ojglo P empty), $-el= fAB=1=2 7Joetct)
wetA] AHFHE Alpas BEHE] 0 < J(A,B) < 1. o[t}

+ tjo]A A4(Dice coef.)
Sgrensen-Dice indexgtil® st, F 7§o] AE 7o QAL S H|woh=0 A&+
SAX] olt}.

214N B

Szi
@ |Al+ | Bl

+ 39t A4 (Hamann coefficient)
A 542 #ste] &2 genetic researchof|Al AMEEl= 7|¥H= 59 shuo|d.

+ Hamming distance

JEO|EoA, YT Holg Z A= F JHe FAMY(strings) 9] Hamming
distance= A&5t= H 3 (corresponding symbols)?} T2 R]9] Zo|t}. o]Zl& stLt9]
2AtolA] T} Hoe WAstel1 st tj(substitutions)o] E|40 & Ei shite] 2t
Aoy che BAIE WED W Ued & ot Hage o2 22 S

<of|>



Hamming distance between:

"toned" and "roses" is 3.
1011101 and 1001001 is 2.
2173896 and 2233796 is 3.

n AHA| 4 (correlation coefficient)

2 1do]j& AEF(Pearson product moment) A5 EASHA], Pearson
product-moment correlation coefficient (/'prorsin/) (sometimes referred to as the
PPMCC or PCC, or Pearson's r)= F 719 ®H4 Xt Y Ho] AIFA  AdA
(dependence)of] gt Awoltt. o712 +1if -1 Afo]9] rZ 7HAH, 12 AAAc=z 37
A AHEAE, 120 02 AR ls2, 181 -1 AxACr BN A

oujgiet,

» YA As(inner product coefficient): YA Z7HRFEZER, 9ol inner
product space)2 F HEO| Ao AZeS A7 |s EF vt Foid HEH FIbo]
o yA& 33t YoM+ e Zojug 4= 59 7EE OE & A

—

p. clxxiv

® Cluster analysis T+ clustering

ojAL Z=Ast TE(a cluster)d] = AFESo] 2 IE(clusters)o]] Q& AFEESHCT}
B fARRE AFEEe ATeehe Zojth o]Z9] & Jdf+= machine learning, pattern
recognition, image analysis, information retrieval, and bioinformatics oA A%
+ A diolH A9 dvhd 7% ojth.

1) Cluster analysis

o712 fdolo] ZA2ES FAAst=Al 2| oty aeAlor O%leS AS 4 e
Aol tiet 7HE(notion)o] #%35] Ato]7F U= theet algorithmsof oJs /g2 4 QUth. =
HAEOA Wol AMEsh= JiEE Z2AH HHE ol AUt B2 1ss &, data
space, intervals E& SW¥Es5] FAA 227t gAEC Qe I1E
Clustering2 a multi-objective optimization problem=z &
clustering algorithmy parameter settings (AF&& #2] &4, density threshold
qde ZAHY £oF 22 Y EISHH)2 24710] data set T12]al 2 Ao dfjst 9=
q gwo) get g 4 otk 1w ol7e AFEA ARst ofn), AIAMTAGA o] ojA]



AEol A mastel 4ol AlAstste W mhgoln), Ysts HAo] Ame @] o
o}OE], data preprocessing 721 model parametersE &% ¥H7Zst7| = ot

clusteringo|®™ gojet H|L3sF 29Joje] &oj7} 9tk automatic classification,
numerical taxonomy, botryology (from Greek Rétpug "grape”: 7§'d& I&o|ut A
B2 xRAst= sh2), typological analysis.

2) Clustering algorithms
o7l 22y RHES IR HIReZE £t tZ2 ZAH dadE

Hold ol E8hs FASt Aojt}. AUAor "AHesh ZejAHY dudE

Aot Z2=23[of 5t= Z1-& "clustering is in the eye of the beholder

of eFAolth et Zolck Z2sfo} st e S5 RLgoR A

A Wk chebst mdo] ojwst Wste 4881 R,

ro\‘

>

n Z2AEY] du2]59 AESA 7|¥H: Connectivity based clustering (hierarchical
clustering)
AEA ZAEH o2 LAl Connectivity based clusteringe Hz] Wolxd Ut ALE
(objects)BTH= A0 = AlE&°] Y2 #Rio] dohe otojtojo] ZAgh Zolth. oA
d1e]E52 Ab9 72ls 2R "ZRAHZRTE FAdsH. Z2AHE HiRiol AR 97

of Wad Ao AN BFL & ek 22T A} AR 2 FAESS ot ARy

+1-8h= “hierarchical clustering’o] AJAIEI=AlE UEUl= dendrogramC 2 mdd 4
At dendrogramollAf, y &2 ZEAHS0] S¥E 4 Sl S ®AISH: VR, AtE
=2 2H2HS0] AolA] AT x 52 wet uixjdoh

Connectivity based clustering2 712]& Al4toh= WAlo|A] Afol7} Hr}. dytAlog A
Ei5t= distance functionset 2], o]8A= A8 linkage criterion(stute] 2| AE7}
Ch4o] AFZE ol2olA Qlooz. 1319 AE AN Y k29l candidatesst A
st )S AAstojof stoh Q17] 9= MEN ®wlH o @l gingle-linkage clustering (the
minimum of object distances), complete linkage clustering (the maximum of object
distances) = UPGMA ("Unweighted Pair Group Method with Arithmetic Mean":
average linkage clustering) ©] 9tf. %3P hierarchical clusteringS ZA3TE]AY
(agglomerative - starting with single elements and aggregating them into clusters)
B AHdivisive - starting with the complete data set and dividing it into partitions)<
25 gl

+ &g AZA(single linkage)

o AYA A5 222 o2 s WES F9 stpolct o] AlAtste 7}
Ao, 7t R4t 1 RIS 22AH0] So| qrh. FUAHEL 1 g0 sARCR
wot Aok |0 AgEu], 2E Q271 5 :

ne
ret
ulu
m
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m
2
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%
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Pa)
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o
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gol ASHT. ZF dAAN, 7P &2 A Qs 22" & 71 Z8AFE0] AgEH.
‘shortest distance'o]] tigh A o]= oj2] agglomerative clustering methods 7to]l Xto]7t
olth single-linkage clusteringo|A, & Z2AE] 7t9] link: shte] @ Q@A pair &,
M=z 7P 7P7tol Qe & i Q4 Eof sl grEojiltt. of' WAoA of2ist I A2

ML
YIS O e 942 nSsty Qe T 9 ZYAHES ATXIIE UL AlFdte
o

F

Fl

=22 =24
A2 nearest neighbour clusteringo|2til gttt o]2ist FYAEH9 ZAit:=
Aol WAsts A9 et 2=AH 2AY £4E5 ¥olF+= dendrogramoz A|Ztet

s+ AA AZA(complete linkage)
s
=

ojE AZA AT Z2HIPY oY VI H¥E FY styolth. ojd: TAdAAA
A WA o] o]FoX]X|Tt, complete-linkage clusteringof|A], & Z2|AEIIQ 3= wte
Q4 pairg Zstoz, ZYAEHIIY A= A2 offe] "l HojA Qosidzt: ol
S @azte] At % 2t} of® QAN oljd by AL YIS 1 2L Ras nF
st Qe &+ 7HY FE2EHES A¥AZI= dde Alssty, ol2et ®H2 farthest

neighbour clusteringo]atil stct. ol2ist Z2|AHHYS] Ayt Al Aol eAlist= 729
Aelet 2 AEY Y &AS HoFE dendrogramC 2 AlZtetd 4 QI

a 5% "4 HAZH(group average agglomerative linkage)
Group-average agglomerative clustering(GAAC)= ThFHE 71o] &= SAME S A

2 ZYAH9 =AEg mristth ©abA single-linket complete-link criteria®] @48 1
sk 2 9lt}. GAACE= group-average clustering T+ average-link clusteringgtyl Y2
W, sYst S22 pairsE 235t FHEL] W= pairso] Hist B FAME W2 7l
Argit.

s ott 7|9 AZA(Ward's method linkage)
Ward’s method (a.k.a. Minimum variance method or Ward's Minimum Variance
Clustering Method)< single-link clustering®] tj¢tojt}t. Popular in fields like
linguisticso| Al 17171 =t], ukstH compact, even-sized clustersE s £ 7] Tf

2ojc},

» SYAEFY FuFe| HA

o

A 71y

4 gingle pass algorithm

B A 2HAEPE2 54 AR 285t AP 9= (Time window) ol 2Ad
St atA ARdSat A= EASE AR Atoe] RAMY F=E Alteict et AAS AR B
o 22 FAREES VHAIA HE, siE AR M2 ojflEz wHHRith tiRF] Ff ol



g RAMY AL MSA WE] 2 wElo] Z|8ket Cosine RALE A ES AMG3ICH

s« K-means algorithm

k- ZHLHY dE52 S2HY Uy § Y0 &It 22¥2 FoAl g
olEfE of2f mMEA (OAF) 22 Ure FHolth olE =0 n7le] Hiojy eEAES 9
LTI 7PgstAL o] i 2E¥2 4 HlolEE nEot AAY #2 kY Ago=z U

2 st Hot. oAl Zal, dlolHE e i o]de] HiolE

g, o] ] zr ZAL ZgAHE
oumER Y WY 1§02 Ukl Zolth o] f 1§ Ukl wge el 7lue
I3 8] fAtE (dissimilarity) @F -2 H]§ 4 (cost function) & 2] A8tehH= Yrlo=
o|2olx|0f, o] TP T g U clole] QuME 2o AL F7tetu, hE 3
20 99 gog _(aHKﬂEQ__]-_‘] 01\]-55 YA 5H Eict. k_iq_;,y_ 1) o

(centroid)z} 72 ujo] dglo]g] @ BARIEQIO] #2jo] A|2stS u|L iz A 5
UE Aroeie YYo2 A qolF eudse) 24 288 Yole o FoA SA

e 2t ek,

p de fu e
i)

L

n|>1

ﬂJ[o

» EM(Expectation Maximization) &¢12]%&

7191%y ®|Oist & 2] & (expectation-maximization algorithm, 2FAF EM d12]&)e
UEHA] b= ARH A0 oEst= &E LA U7 =(maximum likelihood)u %]
AtS & (maximum a posteriori, 2FAl MAP)S Zt= R 40 FA7FS k= WhEAQ] A ylg]
Zo|t}. EM 212|528 "o Wst 2oz 2 a7Fs T (log likelihood)Q] 7|HAZFS AlAL
s 7193 (B) A9 o 9e Arjsels 5a FERSS Foke Acsh (M) GAE
SzolsteiA Aggict Adist SN AAE Wagke ohg slug 9o sRztoR
e,

[¥ o

p.clxxvi

= Toj7]ul(term-based) 22 AE: Tojo] GALwo] 7|y, EAET} Bhe 9
= 2 37]uK(link-based) 22| AE: o]o]A7} Be Y 2.

L
Mo
rok

4 intra-document link
4 inter-document link
4 out-link
4 in-link

» =< (hybrid) 2228



p. clxxx

® "= 2 73 (dendrogram: from Greekdendron "tree" and gramma "drawing"):
2228 Y PFS BIsHs o Wyol, ASA S 2B sl it 2 AH

So] Hjge WI%Y] 9sto] FF AgEE URYH myolc

m (Clustering Example
ZAE9 o 24, o] go]gEo] distance metric® 2 Euclidean distanceE AHg:

sto] Zel~H "ctn spgel BAR

J—
CHORENCP R
> =@
OEROR
Raw data
ojA9 ASA ZeAHY MG I1d 3wt 22 Aot

-~
a )

Cocaers

Traditional representation

The top row of nodes represent data (individual observations), and the

remaining nodes represent the clusters to which the data belong, with the arrows

representing the distance (dissimilarity).



N

W ol Ae =SS rows JNEANCR WA HolHE UHWY, UMHA] LES2
ZLogolgrt &3 e FHAHES UHEUY, olgio stdmse RE5 1 Ag
(dissimilarity)& UERdCE

<Al 77§ BEAM do>
® Web 1.0, 2.0, 3.0

= Web 1.0

Geocities & Hotmail Altfjof= =57} read-only content and static HTML websites
ojlon, AFgE-2 Yahoo!9] link directoriesE ARg-sto] QJUE[HUE Folict= A2 AS5HY
c}.

-the mostly read only web

-45million global users(1996)

-focused on companies

-home pages

-owning content

-Britannica Online

-HTML. ports

-web forms

-directories(taxonomy)

-Netscape

-page views

-advertising

= Web 2.0

0]71& wuser-generated content and the read-write webof &
Flickr, YouTube, Digg, etc.i} Z& E=2 71} Alo]EE &3l AHE X
H|5}12 It} The line dividing a consumer and content publisher& LEst= 77
Web 2.0 Aol = AR o a6 A]i o

-the wildly read-write web

-1 billion + golobal users(2006)

-focused on communities

ofl o
>

@]

2 0
S~

>

o

ujn

rlo

N b

-blogs

-sharing content
-Wikipedia

-XML, RSS

-web applications



-tagging("folksonomy")
-Google
-cost per click

-word of mouth

= Web 3.0

0]71& semantic web (or the meaning of data), personalization (e.g. iGoogle), A}

o

-the portable personal web
-focused on the individual
-lifestream

-consolidating dynamic content
-the semantic web

-widgets, drag & drop mashups

1) mashup

=719] intelligent search and behavioral advertisingof st Ziojct.

o|7l& M2& Au|As AxRst7] st & 7 olate] AA EoA U& data, presentation or functionality&

ZAststo] AF235H= Web page or application2 sttt o] 80oj= raw source dataS AJALsH7] QJ5to] WhEA] &2
gfjo] o] F7F oflHete FRE AME A7 95to] open APIs and data sourcesE ARgsto] Hohl Al&5H

FA7I= s ot

o]719] xQ3t EASL2 combination, visualization, and aggregation o|H, 7|&£9] Co]E S 7io1X T+=
Qx 2xoz urh o 98e TELY FRsith ® ohe AuAse) dojEHd gasos Pk st
:1

=

S| o
1S5S UYbA 0 2 client applications or hosted onlineE-o]t}.

N

-user behavior("me-onomy")
-iGoogle, NetVibes

-user engagement
-advertainment

p. clxxxvi
® ETW(Topic Maps) : See Chptr. 11
® A]UWEl <A(Semantic Web) : See Chptr. 11
® 2E 2 X](Ontology): See Chptr. 11

® RDF(Resource Description Framework)

i
=N
S

s

o,

RDF&= W3C Ado] gt FRFoln, Hali= tetroly flojlg “Hl=z tjxQlEqlct. oA
S }oFst syntax notationsdt data serialization formats2 AF2510] A AFHOA] AFRE]



Qe BEY JEA Zlsolut R wet b wwolot.

1) serialization
glolg] AArEoo|A], o]ZL o & Soi, a file or memory buffero] 9171}, network connection linke £3&)] &
4£t]o] 2 data structures or object stateE AAsto] UHo] SAst 3H30A RRAIEE 4 9= muioz HAG|
2= WY S WSt} serialization formato]] wal 2&A191 dA9] H]|ESo] ThA] A o, o] Ao AlEz
oj9xloz FYUE clones TELH AMEEHU. W2 referencesE At&shs 53 i AREOIA, ol P AAA
O 2 o]R0oJX]A] Qk=t}. object-oriented objects?] serialization2 Aoj] A2 27354 A o] P33 Lo QH v
He ojgst A: of7]of nPEX] b=t

AlES A&3A)7]& ol2igt AAE E3t marshalling an objectzfil® F20, J#9]
T2 E W st= vt 7]5E deserialization (which is also called unmarshalling)2til £

A B

|ES23E dolg

=

],
2t

m Qverview

RDF dlolg w2 ZRA|-#A £+ F2iA tojoj13fyf 22 1AA JgA wHls] 7]
Hit ¥lxsitt. 1 olf= FA-=0]-ZA&]|(subject-predicate-object) B3] FE|Z AL (S
DAFAOIA) S BT ofoldolofA B]ZEQ7] TlEo|tt. ol2igh BIAAS
2} i, FAl= AMES QUsty, =of= AFYe] &Aooy 25, 2|1 FA|QF A Ato]2]
UASE YErdH

!

o2 £o], RDF2 “The sky has the color blue’2t:= 7@ (notion)&
Al g2 o2t 22 EZE(FAlL “the sky”, &°]: “has”, Z2]1 ZAA: “the color
blue")2 Uehj& Ziolth. J2jo2 RDFE objects ZAA|-A|FE ClAII0]
A -ZH(entity-attribute-value)?] 1AA 7 dof AFE= £ 9= subject® vlE 4 it 7H
Al(sky). &7d(color), #k(blue). RDF+= of2] 7HA] A&

LON(CHA] WA T mOE €
sfLpe] sgA wdo|oz, SR shtol Aldolut EjEg Reskshs whEe mooht A}
o7ttt o] e uHYEOR AUS 712t e WL S5 HIHE LDEYS §
stol Z1AVMSY ARE AR, LE, oY & YES FORM, o|BAHL B} kS ARA
3 NS JAD HBE O 4 9ou], oze AUE o) HEolN Fad aivt &

ot
oict,
RDF A|%2(statements)f= 2Axo02 BA7 SAY We| 12jzg Tgstn ok
OPI7IA 2, RDF-9E ol nde w4y 2 2
Py

&t 2
79 AAZ mISH=H oA Boh ARAAYHT. 2ZATE AAE RDF Glo|E{rp g
context(TA] WsA the named graph) 9A] ZF RDF Eg]Z80 2 =& (persist)sitiH, £
= UAE dolgyo]AY Triplestoregtil X2 native representation, £+ Quad

stores o|& £&3511 QJct.

1) triplestore

0]71-2 "Bob is 35" or "Bob knows Fred"%|™, subject-predicate-objectZ L%l dlo]g]9] dIEIE]Ql EZ]&EQ°
H”ﬂr A& $1eh a purpose-built database o|t}. o]7i TAY HlolEH o] A9t the FART H2 it E
Z2E0lo] AEE AT 3o H] Aol AMEste IS JAY 4 ok AP dlolEfHo] Aete] Rfo] &2 o]
E01259 AL ANt Axsteo] ok Aolct. H2o] meby, E2E5e AyHoR RDFU 7]

2) Named graphs
171& st NJEQ] RDF statements(a graph)E context, provenance information ®+ 7]E} metadata®l 22



statementsg descriptionsst= URIE AM&5to] AlEsIE S Sh= Semantic Web architecture?] s#4l 7l O]q
Named graphs+= J2jZ & 0t5 4~ Q1= RDF data model®] 7tHst Aol x|gt, ATt o] S3E o

5¢ PHsh AU AT B Rshn Ut

N=urme

http -/ rfexxcample._ oragslfioe_ttl

o prefix foaf: =hup/AOanins.comuioal/o. 1i= _

=hup:ffexample oralioerme=—
a foaf:Person

foal:mbox <mailto: .oe@exampie ora= :

foaf::naume "Jos Larmibada

Srapoh

F5t ShEX(Shape Expression)2 RDF J2]io] constraints® HE5H7] st ojo]
0, OSLC Resource Shapes®} Dublin Core Description Set Profiles 0t ofuz} E2]et
O3S 9st =& Ao 2AY3I= cardinality constraints® t}21 Qlth. RDFSQ};
OWLOA Ho|Rx%o0], 34 RDFE 7= #F71AQl ontology languagegs A 4 3
=

1) RDF Schema (Resource Description Framework Schema, variously abbreviated as RDFS, RDF(S),
RDF-S, or RDF/S)

o]Z12 RDF AMdE F23617] sto] 2E2X]19 7]=8Q 7|2 a4(HhE TE4, RDF vocabulariesgfile 2
+=)2 A|335H= RDF extensible knowledge representation languageS Atgsto] E4 HAE 7t 9= a set of
classeso|t}. o]2{3t AtAS2 H2|do] SPARQLE AtEst] FIL 4 A& a triplestored]] Ad & o

2) Web Ontology Language (OWL)

o]Z1& ontologies or knowledge basesZ authoringdt”’| ¢t 2%9] knowledge representation languages or

ontology languages ©]%, Semantic Web2 |3t ZAIA semantics and RDF/XML-based serializationsgt= &
e MR 9tt. OWLE World Wide Web Consortium (W3C)o] Qs 29159191, academic, medical and
commercial interest Eofo|A #AS Zu Qr}.

OWL familyof&= H]S$t o]29] T gpecies, serializations, syntaxes and specifications?t 9120, OWL
and OWL27} Z¥ZF 2004 and 2009 specifications@ 2 A2 9)ct

® Serialization formats
o2t &2 o2 7HA] 559 serialization formatso] ARE% 1l Qich:

4+ Turtle; a compact, human-friendly format.

2 N-Triples; a very simple, easy-to-parse, line-based format that is not as
compact as Turtle.

2 N-Quads: a superset of N-Triples, for serializing multiple RDF graphs.

4 JSON-LD; a JSON-based serialization.

4 N3 or Notation 3; a non-standard serialization that is very similar to Turtle, but



has some additional features, such as the ability to define inference rules.
s+ RDF/XML: an XML-based syntax that was the first standard format for
serializing RDF.

RDF/XMLZ ditf = ItdstA RDFet f2&=0 o] Axd Zojtt. efuystH o7l
RDFZ Aolstn Q& CFE W3C AmS zho] 470E9n, dabdoes A WA W3C BE
RDF serializtion formato]”7] ©j-&o|c}. 22 X9t RDF/XML formaty} ZAMAQl RDF Zd
I AAE st Aol s, dystd v]S RDF/XML 2UHo] ofA7EA] ARG &ol2t
stejete, th2 RDF serializationsZ ©o]A] @& RDF AM&Ato] s AzE 1 917] wfZo]
o, E£3t o]ZA5L Q7t ZE}Aol1, XML QNamese] FLE®o] 9l restriction® 2 Q15}0]
o™ RDF graph+ RDF/XMLOﬂH% BE3AE 2 Q7] mjRo|ct

F)l

1) QNames
0]71-& URI referencesx]® AFg3517] ¢]5to]f XML Namespaces©o] 93] A7fE]9lon, QNameo|& "qualified
name"2 Wit 12]1 0]71L elements and attributes8 02 EIGSH AHZIES Aolstn, d¥bd oz XML

documentso]] 9= £ elements or attributeE ZrRsh=0] AFRE T}

S
al

®m Resource identification

RDF statements(+2%1)9] subject= URI = blank nodeold, & t} AX}¥S LERACE
blank node”’} 7t27]|=(indicate) AIYL anonymous resources 2t 220}, o]Z1&5<& RDF
statmentso Al AlFA o2 AT = Qitt. B3 1719 soje WAE UEHUE RS
olo]st= URIo]al, object= URI, blank node ®+ Unicode string literal o]t}.

>

string literal(&AH33)

AL AFH 2o 24 FEo| 9l string valueS HHESICH Ah Aofollq thEE o512 “foo™7} foo2t
He 7HR BRF A4oA x = "foo"A]™ a quoted sequence of characters (formally "bracketed delimiters")
st o714 18R T 52 Y PR2o] ol 44 delimitersE AMESHo] escape charactersg o] &%

o

> r\r

A o}Z oA, 22]1 RSSe} FOAF Zo] RDF9Q] v|wA Q17]9)x= So|A], A}

< o] AAHARD dlojEfo FTsh=tl AHESH] Ysto] oA oz URIsz ﬂi?iﬂ% 3
U RDFOA = ¥t o=z QIEul-ojEy Atdo] gt m7]-&o =8k A|ststn

Ot A, AHEQ] o]&9Ql URIe Z3 E%tilg(derefernceable)o] EojA A= QHe
“http:"2 AJAFsto] RDF 2749 #A|2 AM&E+= URl: BFEEA] httpS &5l
AHAUte B P "o glon], ®3 A Moy YEYIR HZ 7H535h A}
"ow gt - URKe R&7 o/ ZolE @Y 4 lojof dich. 1AL
A A2 HTTP GET requesto| A A2 o 3007149 d=std 3H=
e URI(# symbolo] §l=)= Ao 423t Qe AIUS ojnjsl Ho2 A
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1) RSS (Rich Site Summary): originally RDF Site Summary: often dubbed Really Simple Syndication
o]71& blog entries, news headlines, audio, video X3 A& 7BAIE]= AHE ZHW5H7| ¢Jst standard web
feed formats®] dZo|t}. RSS document (called "feed", "web feed", or "channel")o= &3IdHe} XMAIH} 72+
2 fEfd|o]E{e} full or summarized text?} LgHE]o] )T},

RSS feedst Atzo2 HWALZ stojd Ho]E|S  HjgF(syndicate)st= 7S wsitl. A standard XML file
formatoflAl+= A2 2 machines/programs 7He] $3d& HZASHH, T3t 0|71 2 Zofsh= AP EZHE F A
of A" FRE 9] dotAY W2 Ao]ERHE Ho|BE S£AYSHUAL Sk o] &AM EEE &

Subscribing to a website RSS= o] &AL Al &S #lsto] AAOIES fAYC 2 A|Astojop sh= TR
2 A7A71H, o] BeteA e A&ACog <) APOJES RUESHY ofd A ABE dHFI|E st Alsor of
S=2E35l| 27|11 ittt web-based, desktop-based, or mobile-device-based3t "RSS reader’, "aggregator”, or
"feed reader't= O|-gAto|A] RSS feed data® A|5otH, o] &A= 1 feedsoll 7tysto]of $tct. RSS readers Af
Auol BRAslA AHoR ol8AlY feedsE AAste] ALEAOZ 121 GeRE NAZEDL. o BHt 4 ol&
Al QIEIH o] AS A&7 = Jtet.

ol

2) FOAF (an acronym of Friend of a friend)

o7 AFRY, 159 s, 1 o Al AbEate] WAE 7145k a machine-readable ontology ©Jt}.
T4 FOAFE o] &35t JUE 714 4 Qtf. FOAFE A9 5o g stojg 594 dlolEyol2o gt B
o] A YEYIE ALY £ Q=2 sttt FOAFE=  Resource Description Framework (RDF) and Web
Ontology Language (OWL)E AF835to] EJE descriptive vocabularyo|th. ZAEEHEL2 o|2{gt FOAF profiles&
Agolcl A2 Eo| RE 89 AWE XL 4 UET Tch oNe AWE el WAZ FAPOIM LHH, 3
n 2ol st A¥HXHperson's e-mail addresses, a Jabber ID, or a URI of the homepage or weblog of
the person®t Z2)5 7MW, o] ARSI #AE AT o AR&Hoh

The FOAF project+= 2000¢0] Libby Miller and Dan Brickleyo]] 23 A]AtE]9l o, RDF technology<
'Social Web'9] IAIAto]] HAZAAZ] %] %£9] Social Semantic Web application® 2 oA X]1 QIt}.

ESE 200730 Tim Berners-Lee= Semantic web conceptg relationships?t networks and documents&
=715H= Giant Global Graph2 #&j79l5t¢itt. 1= "I express my network in a FOAF file, and that is a
start of the revolution."o]2t1l Z35tHA], GGGE Internet and World Wide Webd} &4 Eof o] Qittx Ajzh
shoirt.

mfel] RDF £4F0] AAIRIel 4IRS Abel AlEAte] ojejo] Ux|stolof sict. 1afgh
AX]= 8]E RDFOA AFE51H7] $l5tod URI spaceof BHEAOZ 1x3E = Dublin Core
Metadats|®] Q¥bs w0 @ 74x] EA0jl7} Qictsttiete, RDF 1 Atlo] mA9l 2
2 opch. fojA RDF-0l&£%y 25245 Wst: 252 RDFOIA| Holels masty] ¢
stol AbEE A AEAto] ofst AR ojulg £F AFsIL Ssolct.

o2 =°], the URL

http://www.w3.org/TR/2004/REC-owl-guide-20040210/wine#Merlot

$19] URIE vintnero] o]af A4tg & Merlot 2 ZEx0 535 AFst7] Hsto
o] A{AP} Q=N oz ghE Zlo|rt EM TohAl, Yo oolAlE FRY stgo] AgAatst
DE ZER0 5HS BHstY 9Jon, o] Foj= AA27F RDF CHFHIEQl OWL 2E2X]

of osl mAE gt TEtA ot oo tigh &9 712

URI9] o+ =59 &7 iAo t& 244 Atgolete 23 248 UE & o
o)7L  ‘bare’ resource identifier’} ofUn, IZAHCI= ‘# EXES Z3EIHA]

fragment identifier2 Op}8t= URI reference 2t= 7o F&23tojof sirt.



1) A URI reference
o]7Z& a full URIQ] FEjo]AY BIZAIEO] s} E- B0 54 1A QAR = scheme-specific portiond 4>
Qtt. #= AJAtZ]= optional fragment identifier= URI reference?] 2o UepE £ 9ol # o 9=
references?] Y8 7HAA o7 RHYS AlHSH 4~ 9l T fragment identifiers 7 AFQ9] 3
2 9ltk. o|& S0, HTMLOJA], <img> 849] <src> £49] ZFe <a> or <link> 49 <href> £7/49] Zryt opxk
7}X]2, URI referenceS A|Zsti 9ot

URI reference22E| URIS F&E35H7] {519, AmEQojlx= T URI referenceS 1AH du2|&of o2}
absolute ‘base’ URIQ} E&A|710 24 'absolute' form=z WgHA]ZITt o] A|AHIA = H]2 AUA HHAAQ]
7320 1 base?t oJEst relevance® Ztil QIX] ottjztz, URI reference® base URIQ] AltjAol Zloz G35t
o} HI5 o]Zlo] I ORHE oA o]Fojfl Mol oJsiA E= oJF Elo]f Ad Z2EZFO] AR 2ZA FAIE A
2t APA 07 base URIE= URI referenceS ‘§Hstil Qe hFHIES AlRHstch grd base URIZ} fragment
identifies st Qotd, &gt =or 7718 DAt oY fragment identifier?t URI referenceof &x|sH
T}, 7712 merging process =9Qto] ¥ &=

Web document markup languages= %% external documents or specific portions of the same logical
document?} 722 o2 RS A|ASH7] Y59 URI referencesS ARESH7| & sy,

m
oX

2) fragment identifier
o712 % T}EZ primary resourceo]| &4 0] Qe AFY-S Wl a short string of characters o]th. primary
resourcex= Uniform Resource Identifier (URI)of Qs A&, fragment identifier+= £&% AFYP-ES XA K
point).

hash mark #2 A]AtE]:= fragment identifier THFHES] URLo| Qloja] MEiRl O 2 o]Rojx|n, 0|79 ¢
Ql syntax+= RFC 39860f4] g5l k. Z2juh URIsOlA] hash mark separator+ fragment identifiero]] 43
o]

orect.

=

-

[Ra A}

® Statement reification and context

eF ohe] wol osl =Rskd A|A9] bodyw 4 +H(E 4 ELEQ FAl-=0-A
Al 2% gHAQl)o] URIE &Y HtobA], of& S0] “Jane says that John is the author of
document X'OlMAIHE, 7MY 2Ee AEYE 4~ e st Aoz Fow:s
reification(ftA|lgh)o]l wetof & Zlojtt. Reification 2 #7449 A2 »&Fol4 {8 FA=E5

ntotsts] ojsto] muj %@ st}

1) Reification

AMER] oA ol e B R siiE AFH AUA FFL hBE Zolth £ o|3e o2 Sof Al
=2 2P 9stol M2 O SA(winesses)old U w28 A2 ulwsy] sl ol wyo= mad 4

T Qi

HAIA] "John is six feet tall'® F1H-& ZFSIL Qe F0|H, speakere 1719 AME/E Yot ot §F
o] the reified statement, "Mary reports that John is six feet tall'= MaryollA] Z22{3t A& n]F+= Zlo|ch
oj2|gt WAoo g, FHEL ogAeR WHfE THEA] duxE FBE 5 o olE 50, % "John is six feet
tall' and "John is five feet tall' & A2 HjE}Aoluz st 4~ QUX|TF A "Mary reports that John is six
feet tall," and "Paul reports that John is five feet tall' & TF Maryl: Paulo] A4 BA&EsiCH= Aaps &
H(conclusive rationale)o]] QJA|&to 2 x4, FHY £ Q= 212 ofyrt.

FESE o]7le AFE m2 O30 it FAA ofo|t]ojrt B3t data model or other object Z BHYoi7he it

=
314 ZAlgtE]o] conceptual (logical or computational) manipulationof]A] o] 83 4 Q1A =t}

® Query and inference languages
RDF Jejz=goz 243t He| Adoj= SPARQLo|T} SPARQL2 SQL-{&2] dojo|ny,



W3Col|A st ot
s THEY 2= EAE ARESHo] ofzxgto e =7hrES UEili= SPARQL H 9 o

PREFIX abc: <nul://sparql/exampleOntology#> .
SELECT ?capital ?country
WHERE {
?x abc:cityname “?capital
abc:isCapitalOf ?y.
?y abc:countryname ?country ;
abc:isInContinent abc:Africa.

<Examples>
Example 1: Eric Millergh= At&to] RDF Description:

The following example is taken from the W3C website describing a resource with
statements “there is a Person identified by
http://www.w3.org/People/EM/contact#me, whose name is Eric Miller, whose email
address is em@w3.org, and whose title is Dr.

http:ffhwww w3 org/2000M1 Ofswap/ pimfcontact#Pearson

http: s w3, org/1 989 02/22-rdf-synax-nsitype

http.fheww w3 org/People/EM/contacti#ime

ttpfhwwew w3 org 200001 0/swapd/ pimfcontactifullMame

Eric Miller

httpfhwewew w3 org/ 2000010/ swap/pimfcontact#Emailbox

mailto:em@w3 _org

http s w3, orgi20000 10/swapdpimicomact#personal Title

Dr.

Eric MillerS Describingsdtil 9= RDF Graph.

The resource "http://www.w3.org/People/EM/contact#me" = subjecto|C}.

The objects= o231} Zt}:



# "Eric Miller" (with a predicate "whose name is"),
# mailto:em@w3.org (with a predicate "whose email address is"), and
# "Dr." (with a predicate "whose title is").

The subject is a URI.
The predicates also have URIs. For example, the URI for each predicate:
# "whose name is"2 http://www.w3.org/2000/10/swap/pim/contact#fullName,

# "whose email address is"&
http://www.w3.0rg/2000/10/swap/pim/contact#mailbox,

'o

# "whose title is"& http://www.w3.0rg/2000/10/swap/pim/contact#personalTitle.

=R, subject= a type (with

URI

http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type)S 7}X]H, o]Z<L person (with URI

http://www.w3.0rg/2000/10/swap/pim/contact#Person)o]|C}.

Therefore, the following "subject, predicate, object" RDF triples can

expressed:

http://www.w3.org/People/EM/contact#me, http://www.w3.org/2000/10/swap/pim/contact#fullName,
"Eric Miller"

http://www.w3.org/People/EM/contact#me, http://www.w3.org/2000/10/swap/pim/contact#mailbox,
mailto:em@w3.org

http://www.w3.org/People/EM/contact#me,
http://www.w3.0org/2000/10/swap/pim/contact#personalTitle, "Dr."

http://www.w3.org/People/EM/contact#me, http://www.w3.org/1999/02/22-rdf-syntax-ns#type,
http://www.w3.0rg/2000/10/swap/pim/contact#Person

m gstandard N-Triples format

<http://www.w3.org/People/EM/contact#me>
<http://www.w3.0rg/2000/10/swap/pim/contact#fullName> "Eric Miller" .

<http://www.w3.org/People/EM/contact#me>
<http://www.w3.0org/2000/10/swap/pim/contact#mailbox> <mailto:e.miller123(at)example> .

<http://www.w3.org/People/EM/contact#me>
<http://www.w3.0rg/2000/10/swap/pim/contact#personalTitle> "Dr." .

<http://www.w3.org/People/EM/contact#me>
<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://www.w3.0org/2000/10/swap/pim/contact#Person> .

be



m standard Turtle (syntax) format

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

eric:me contact:fullName "Eric Miller" .

eric:me contact:mailbox <mailto:e.miller123(at)example> .
eric:me contact:personalTitle "Dr." .

eric:me rdf:type contact:Person .

s RDF/XML format

<?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.miller123(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.org/2000/10/swap/pim/contact#Person"/>
</rdf:Description>
</rdf:RDF>

p. ccvii
<A 8% FRZIM| AA>

® Marcia J. Bates©] Berrypicking Model

Batest "berrypicking'o] JH7AMe] ol RABCE o] §AE ARE olEA WASH:
g B Wt dotn FASch olelat Fge ool 2do] A MPA wd

ololA AAH WL wrgshr] RPY] BhRo] ofutE U 2 ek o2 Sof, @stAle
Ay 2o Yo CRUE 219 ©hedt MYA match2 o|RolFth 1A Batest

ol



ojigt ;Ao Ftdet wWshyb Hastthe S AAsHRT. olE =0, Salton user
feedbacko| search results& 7fAdsted 2gS & o5 JO &5 AXH

Batesy= ©A0] ZAISYStH bit by bitZ o] fojfltkal FASHATH &, A2 B GAA]
AHloz B AR ZAio] ¥r3sto] A &Mooz ApAlo] Mol S HekA|ZIthe Zlojth. 12
oz el AgA wH 2 ARPMo] 2AS »85HA] Xohe=tl, diusty EMe AR &3
S AL Qe AR AXA nHlg o] &APF W5t S St feedback®] lo] E|7] wj
wolch. Aoyt AEPGAE bit by bitz o]fojflth. 2y U2 olF AAlsIRLY, A&
0] O] &A= footnotesE AW thZo] 1L FHAS Zogitt. 2ZA] AW o] &A= L
FAol gieh A Sher|AE AnE o= Qo 279 ol ol 8AY] A2 HE 2 3

S|

. guAMel DR SO, olgAls Hu dunre %IEJE nRAstuA SR, Hot
o oA ol At Wl g AL FuE
Aol RIS ABaPE AME &
Ko AHIS6] YHQTE Weh 4 B TRE ohje RIS FuAT AAF ol
WSO RIS WS AEY Ak ol2lg AHE Foto] ol §At: THUE Ex A
970 @ylgo] wet ST A4H AL BA AR 2 A7jo] 2R e B
ek,

ofebd] o] RS Rt A
Ago] xtalo] sk RE Zo]

Hejoll ofsif AR Lojo] A He dFHESS

=
(o]
2 A AA2 SIS IHe AEREEA A

==1

x%ig_:ru— I:er]x%o]_,_ E%—i
b) &Me] Axt= 2E Heloll o3 2
WAl r1EsIA R e oh

&

o} eAlabg g E5) Attt
! AETL obet, 1 atge x|

1) Exploratory(&A}) Search

human-computer interaction and cognitive science® HJAIEL WWWeF A 5AH835 of AtZEo] oj@A A
HE ddd(explore)sterto]l 2785 S5 Qlth. o] £/ G2 W2 exploratory searchafil £20, Ag
S0l ojgA RS9 FAYES wrEAoZ A (refine)AIAXN FAEA gt AFIS9 YA BHS 7BAIAT =
Aol 2R FEL ot 7]E PAAZ S AHEo]AS Fsto] 7]2AQl AMM Il IFHRE RS PAMsh= Zlat
HE AEAA =Afeto] SAsto] AL Qo T AIRE exploratory information retrievaloAl= £& A%
gold FARAT A HIHE Y3t BA" JIE Fol RSl gt QRbat FEAIAR] 7ho] HEANEL e
o2 ¢ %2 AXA FeS FAFACE Zloly, exploratory searchg A|¥ste A|ARLE oA ARG
o] P&l Bt WA QXN BFES 1siord ot

2) Natural language searching
FEANS =8 & Qe & o2 UAA PELZHL2 natural language searching o[t} o & &°], American
o

commercial edutainment website?l How Stuff WorksofAxl+= H3}E Atotx Bv]HS By, T .} WX 3 Al

|_



2 ZropA v|HE A= ZlHOE Wx] B2k Ao ™ want to see a funny movie and then eat at a good
Mexican restaurant. What are my options?"2 Eloj®gsto 2x Qolstn AASH sigS A= AAZ AAE 2
ATH v 225t Yol @5d 75Kl AT o] RGO X RH 2 A= holy grailat @2 Zojtt. o]
A9 ERy Ua ZAEPZAM ma5iog stojg Afdo|gAlo] SHstes T2 IS A= Ao, ol sl

AHgEol He Fxstehs gyl tiste] o wol ofsfistoiop & Ziojoh.

® JISC IE(Joint Information Systems Commitee Information Environment

Jisc(formerly the Joint Information Systems Committee, and still commonly
referred to as JISC)= learning, teaching, research 12]1 administration £o}oA] A
HEXN7]29 Ao T3t leadership2 Al&3tO0 24, post-16 and higher education,
2]1 researchs A|YstE d&S Dddsty 9= a United Kingdom non-departmental
public body o|Cc}.

Information Environment (IE)= AFRISZ sto& AAISQ] sty W, F= HL9)
poE Jus §gAoll EWEoR WSt WalR 4 ol AUAS Fjwsti AMEets

JISCY| fes L= gojo|ck,

<A 9% FA dgH o] 2>

@ ORBIT : Questel-Orbit

Questel-Orbit= AJAARAFHO] #HAE SEt FgAtolth. o]7l2 53] HoJgHo]A &
Al, AR golgHolA, T2]11 CAS, COMPENDEX(engineering), INSPEC(scientific and
technical literature®] ZQ Aol go]gjH|o]A), PASCAL(ZSHA X|H o] Ejyjjo] A0l S-=lo
science, technology and medicine2o}of 9l SHAA IstES-S FFstct)o] ZgtEo] Q)
+ H]-55] A2k AlEett. o]Zlo] FRIEE oS 0], Dialogoll 9l Hiolg AA{et oA
HEAo E&of Aleddt

® Chemical Abstracts Service (CAS)

0]71& a division of the American Chemical Societyo|, $}stAHO] YA o], O]

=9] Q35}o]Q #9 Columbuso]] 9ict.

. Q) HTE

Chemical Abstracts= £]0] 3= 1pst tt AW Eof ¥rE(disclosures)®l summaries
and indexesE A|&5l= a periodical index o]W, 277} Z7}9} & 7§ =ZA|7|ZoA UL
EsiU&y ©Eo] <9F 50719 <ojz = 9oF 8,000 journals, technical reports,



dissertations, conference proceedings, and new booksS Ul ZUEsta 9ot T2}
Chemical Abstracts®= ceased print publication on January 1, 2010¥ 1€ 1¥4Xt= <l

Haue 5709

= Databases
M=z OE productsg A|¥st= F 7IA] Qg Holgyo]A7F Qlty: CAplus and

Registry.

s« CAplus

CAplus:s AMNAL 3&terx|o] Q= @WE 7]Ato] o3t bibliographic information and
abstracts, 22|31 R& istx], §5], W 7|8 wetEHEo|A U2 get-id VAR
‘d=o] ot

s Registry

Registry= more than 71 million organic and inorganic substances, and more
than 64 million protein and DNA sequenceso] &3t AW E Z3Hst Qitt. DNA vHiEA
HX= National Institutes of Healthof]A] AATE]D, CAS and GenBankoA 7tA 2t} shsh

AHE CASOA AW, stshixo] st E435F CAS registry number, index name,

tjo
>
[T
ol
o
>.

and graphic representation© 2 o]JFo{Xl zizto] HE3hE sk 2~ AT =2 the CAS
Registry Systemof 2Jsf #u]Ht}t. 3stA o]£9] v chemical nomenclature rules
for CA index nameso] w2t o]F0]X[X]gF, CA index names+ [UPAC(International
Union of Pure and Applied Chemistry) 9] &0 w2} ZAAocz ®FsHE [UPAC

names®t= 2FF Aol 7} T

4 Products

CAS databases= &= 71X]9] £Q35F flo]EH|o]A A]AEBIQl STN 3} SciFinderofA] o]

» STN (Scientific & Technical Information Network) International
0]712 CAS and FIZ KarlsruhedA] 3502 29511 9lon, Hado] Aol QE I
O|AE AMETC 2N 7|2A 07 HHAZ/IE ZHE Skl gt} CAS databases®} U&01,

STN E¢F Dialoge} #2 thg W2 dlolg#o] L0 et A2 Alssta Ut



» SciFinder
SciFinder+ chemical and bibliographic information® Gjo|E{Hjo]A o]H, client
application®] web version2 graphics interfaceg A235}9] chemical structures and

reactions2 BHMs &~ 9l 2 519t

» CASSI

CASSI= Chemical Abstracts Service Source Index®] F&Xto] o|t}. CASSIl= AlEH
9 sh&X]9] titles and abbreviations, CODEN, ISSN, publisher, and date of first issue
(history)S Al&35ta 00, Est its language of text and language of summariesS

zgstn e

® Inspec
Inspece It 7] 2319 ZQ3F Mol go]gHo]Ao|t, the Institution of

Engineering and Technology (IET)?} Aof= IET'Q] forerunners 9] 32l the

InspecofAq]l= coverage is extensive in the fields of physics, computing, control,
and engineeringdt Z& A HofE oF1 QJon, I79 ZAE= astronomy,
electronics, communications, computers & computing, computer science, control
engineering, electrical engineering, information technology, physics, manufacturing,

production and mechanical engineering =o]t}.

® PASCAL

oft

o512 INIST (CNRS)oI A #2]sti 9l watal Aa] dlojejso]~ o]}, PASCALE

J
dm

H3| o3 Ao 2AL 2Fo] science, technology and medicine £o}9] sial Z3 &

As of 2012, PASCAL maintains a database of more than 17 million records,
90% of these are author abstracts. Its coverage is from 1973 to present. Its source
documents are composed of journal articles at 88% (3,085 international titles),

proceedings at 9%, and dissertations, books, patents, and reports account



combined for 3%.

® Dialog and the invention of online information services

olZ2 1972'd EYH AA A xo] AN 224l FA AMu]2oltt. Dialoge #ilw
ZHE Yuge] Mex ABAR QAT A2l Ak AT 9k

A= ProQueste] FH2A, o] A7t FEQFAE FHAZ]7] St ZRIES} &
M71ss Asstedl 2dS ®HFRL Aok AAAY Qe corporate, business and

government settings®] H1AtS ¢]5t9], ProQuest Dialog= £ Q35F QAAA S R4}

R

B Qe e ohstT H4g olBY] g3t WeIE oige Mshn gick

STN International& an online database serviceZA] that provides global access
to published research, journal literature, patents, structures, sequences, properties,
and other datao] gt BAIAAR HdS A&t UAXTH Questel-Orbito] sl
AAQl AA-L patent and trademark information ©|C}. Questel-Orbit’'s retrieval
language®] 32 Dialog® STN International® 2711t ZAZEUrstch. patent full-texts&
9t5to] Questel-Orbito M= a2 EFPEE AlEstH, m7PE 22]3 =4 §35] AR

(of], the European Patent Office)of|A] o]&3F &~ 9Jct.

<A 1078 FRAA A= Yok

® Precision and recall

g1o] 2o MY ofolAEL Ao Ymo] Q- wrHol, ZAE ofo|AS L EHUY



Qbofl matE]o] Qlon, F2 A|F2 o2& YUEWT 4% Hol= 2
o|flS(false negatives)o] lom, RIHo] @E&o= AstA] 2 M= ofo|S(false
positives)o] QIc}. mEl QlAly} HHAM RoloA], HEE(EL positive predictive valuez}
V= oh)2 AgshA A" Fe9 u?i(fractlon)‘” griof], id-&(E= sensitivity2 L
A e)2 AME Agdst Feo] dHoltt. T2juw AetEd s = o AYAHe ol
oF A& o] 70| Hr.

of2] s}W(scenes)ollA] &S QAlSH= =80l 7| 9upe|et wfo] H uf2)rt Ql=
shupel stHolA 7 7ot E AQtThal Zhdsl WAL "*OM 2 ZolA 4ote]= AdEstR| e 3
o7t A2+ adfoletH, o] mz o] AHers2 4/791 ol Mg 4/90|ch. ©A

Axlo] BA| 20HolxIe Mg e 0molRE HFoT AobHoz He A0molAE HTol
Lo Amgichy, 29 FEES 20/30 = 2/3 olA|%, 1710 APLS 20/60 = 1/3 of
k.

sl WA, B APLAAE T gmelFol Lol MU AwE AFIAY
¥ FEABME 1 AnYFo| BANOE BN AW o He AU AYE AT
i e ¢ 2 oo

2 ore HofolA @lE|w glo,
1t PR R ol AAE(MINe] o|OIH F2 A7EL ek Al chet clea o
1 g Wi gloo, olgjd 7|BAQ 5%

o= Aget o] FalQlvtol] gisto] o2 7HR] 274 A = S
52 yojx| Ropote Amde 2tu oot
] K‘]QJ

' ol o] TE PAlt: BE(G)E YN 4 Yk H5HS AT, T o| A

(A)2 A2 (T)of] AAsIct. (Hjerland & Sejer Christensen,2002).

o StEolAt: dojEulol AR e CFUES PN O ARG Er AEA| FeAS
133tH, relevance? 7I1E& Ao o, £ 71X9 A=E AFE3SITH Precision and

recall:

Recall = a : (a + ¢) X 100%,
where a = number of retrieved, relevant documents,
¢ = number of non-retrieved, relevant documents (sometimes termed

"silence").
MAe2S J2jus gFHES gAlo] dofy etdor o|Ro|Pg =S BAT Ao,

Precision = a : (a + b) X 100%,

where a = number of retrieved, relevant documents,



b = number of retrieved, non-relevant documents (often termed "noise").

HEge 1oz ORUE-ZAO|A wo|xo] ofo] T A zolck.

© 2gud

S A2 TAZ 7 UFNEY} Y Helo] AT FEL woXA 52 Bl
AND 2 Yok M3e AR, u-AW RUES0] Hejo] BYY HEW AW hFUE
So] Hoo] m3Y AES AAsto] BAY FAES A= wdyolct
> AR ohRRESe] Ho] hstel MYAT HEY FAo) wfet YuatzoR WaHct
> O U-AW OANEY AW GRUE Ao 27 A% AU sgsfolst k.

%EJOJ LRy o] ZESAIZE QlojAl Alijlofe] Hlaof Tigth 7RIS R 4

o diet d= =3 78S AA= <

o

1) Bayesian probability

ol &FE9 Jidel ozt A2 oE siAd F9 shyoln, evidential probabilities?] H&o £3tCh The
Bayesian interpretation of probabilitye Ztub AHAlQ] EEHAIGHE A|oFHS 71X ZW(reseasoning)dr 4 U=
propositional logicS &H&lst 7Zlo=z ofAA 4 9lth hypothesis® &2 T75t7] 9519, the Bayesian
probabilist= oF o|de| &S =43t 3t r}gol, AlER KA HolEe] BEo R AT

Eli=

The Bayesian interpretation& o]2{st AAHS s17] ¢Jste] EEFAQ procedures and formulaeS A2t

ojd 3JAto] Eﬂél' he "frequency" or "propensity(74g)'cz2 FEF2 o]AMst= Zlit= RA 02, Bayesian
probabilityS “22]7} R|AlQ] AME] L woo] AEjE S BAlog o|l2Aoa St quantity’o|ct. In the
Bayesian viewo||A], a probability= a hypothesisC 2 AAL]= 4YlHO|, the frequentist viewolA], a
hypothesis & XA 02 a probabilityz dX=o] Qo] HIAE =}t

® Markov model

3H50|20]|A], Markov Z2EL2 RAolg Wst= A|AHLS pdlshsty] QJsto] ALRE|=
stochastic(ZZE74A) model - O]2je] AFEf7F &Xjo] AMEjofgt 9] &ESIA] 1712 oA|7=
A9l sequencedf=  QESHA] YeThal ZPYSe BE - Oo|ti(F, oA Markov
propertyS 7Pgeith). dvtd oz ofzfel 7P o WUyere tF7] d& 2= tieh
reasoning and computationg 7}=stA stct.

1) Markov property

o4& ZZE7 149 memoryless property?] Aot} o W, AEAF AZIQ] WS X 2tu 75| BAL
T 3 QIRlo] 209 opde] 295 Zal oW, fofe AUAoR x50 10vtupdo] Iilut I ohgo] 107tard
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2) a stochastic (/stou'kaestik/) process, or sometimes random process (widely used)
0|78 A|7to] A|UHA| oj™ A|AEIQ] XI5}E ®m3st= a collection of random variables ©]c}.

m [ntroduction

RE A4A e} WHEEA DEA, T AlARo] PAATE 22 S WEA
e wfe} A2 e ARoA] o] &she 4 7pA9] APl Markov modelso] itk

System state 1S parually observable

observable
System 'S | Markov chain hidden Markov model
autonomous
System 18 | Markov decision process partially observable Markov decision
controlled process

4 Markov chain

o|AZ 7Hg test Markov modelo]t], AJ7Fo] THSIHA siE WHaF0] Qs A|AHC
JEI S mHgtstct. o] W=oflA], Markov propertyw ©]2{gh 4o FAlo] o] AJE|e]

-

watolg o) Esteh of AR

2 Hidden Markov model
O|JAZ 1 AEi7l ©X EEAo=Tt
(@]

o =35t Markov chain o]t} Tf2 22 5lA],
I AJAEIO] AFEjQ} WEdo] Q)]

oz 1 AE2 M5t AASHE ge

2

ol

L
2o

0131 7}7\] & 42Xl hidden Markov modelso] Itk For example, given a

sequence of observations, the Viterbi algorithm will compute the most-likely

corresponding sequence of states, the forward algorithm will compute the

probability of the sequence of observations, and the Baum-Welch algorithm will

estimate the starting probabilities, the transition function, and the observation
function of a hidden Markov model.

One common use is for speech recognition, where the observed data is
the speech audio waveform and the hidden state is the spoken text. In this
example, the Viterbi algorithm finds the most likely sequence of spoken words

given the speech audio.

4 Markov decision process
A Markov decision process+ state transitions?} & AMEjeh A] AElo
vectorof] 2JE3sh= Markov chain o|t}. AgAl oz o] 7|tz BAdut

utility2 et & 9 WSS FMS Axshed A

D_u
r A
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o
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m Partially observable Markov decision process

A partially observable Markov decision process (POMDP)= A]AENO] AME[7} TFX]
BERE™Rozur IAE]= Markov decision process ©oJjtt. Z|Zo= approximation
techniques©o| TS0 A] controlling simple agents or robots@} Z+& st o] Zof S8

s AbgE 3 Qlck

® Markov random field

A Markov random field= 249] Xtdo]l &£X5t= AulstEl Markov chain o]z2tal
o AR 2L Q. Markov chain®] state= A]7|A 02 o]X 9] Aejol|ut °o]&sty Q= ¥FHOf,
Markov random fieldof|A ZF Ef= b9 ®feF SollA ol ®efo Qe 2719 o] R
SIECS

Markov random field (often abbreviated as MRF), Markov network or
undirected graphical model= undirected(Z2827} 5893H graph=2 HAME Markov
propertyg 7FAlal Qle WY ®40 ANEo|th. o7 ogEHS mIAStEU UojA
Bayesian networky} B]238tc} o]|Z1E 7F9] X}o]= Bayesian networkso| directed and
acyclic(8]-2713, 8]-£2PA)st 719l 4WiHo|, Markov networks:= wundirected 3&ti1
cyclic® 4% Qb= Zlojty. TI28& Markov networke cyclic dependenciesA &
Bayesian networkofA] & 4 ¢l= old 9J&EAMES BIAY 4 9ot €¥iHo||, 0]7-& induced

dependenciesX 3 Bayesian networkoAl= & 4 9= o oJ&EMS BT 5 gt

_'“L
o

Markov random field example

<<An example of a Markov random field. Each edge represents dependency. In this
example: A depends on B and D. B depends on A and D. D depends on A, B, and
E. E depends on D and C. C depends on E.>>

® A Bayesian network, Bayes network, belief network, Bayes(ian) model or
probabilistic directed acyclic graphical model

o] 71 directed acyclic(8]57]A) graph (DAG)E &dll AMlE9 £UA &Gt HE
HA0] NES BISHE £ Tl AXE0] probabilistic graphical model o]t} o & &



o], Bayesian network: A} =

H, 2 YEYIE= tofst AHe &3 ¢ =y
T o2 9=, AgsE A ol = 7}x|] A}Ao] EAjstim 71As] ®AE sl

sprinkler2 71 Zlo|1, & sh}: v|7F @%= Zolch Est w7} AmaZajo] Argo] A

ol odskg Aty 7HAs) BAKZS v]7F & Uf

o] o] A&g olJA ™ Bayesian network® g}

7Fsst 3k, T (for true) and F (for false)g Zi=th

O
19 go 2 rr

Sprinkler

Grass wet

<<A simple Bayesian network>>

Rain influences whether the sprinkler is activated, and both rain and the sprinkler

influence whether the grass is wet.
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The joint probability function is:
P(G, S, R) = P(G|S, R)P(S|R)P(R)
where the names of the variables have been abbreviated to G = Grass wet

(ves/no), S = Sprinkler turned on (yes/no), and R = Raining (ves/no).
The model can answer questions like "What is the probability that it is raining,

given the grass is wet?" by using the conditional probability formula and summing

over all nuisance variables( nuisance variables= &3 3o 7| 2A& Q] WHF HL 0| x|k
O A2 E¥8sH IS BHA] ZotAY 4 o] A9l tiito] ofd w4 olh}) ¢



P(G=T,R=T) _ >serm P(G=T,5,.R=T)
P(G=T) ES,RE{T,F} P(G=T,5 R)

P(R=T|G=T)=

Using the expansion for the joint probability function P{«=, .S, £2) and the
conditional probabilities from the conditional probability tables (CPTs) stated in the
diagram, one can evaluate each term in the sums in the numerator and

denominator. For example,

P(G=T,S=T,R—=T)
=P(G=T|S=T,.R=T)P(S=T|R=T)P(R=T)
= 0.99 x 0.01 x 0.2
= 0.00198.

Then the numerical results (subscripted by the associated variable values) are

0.00198 47+ + 0.1584d 55+

0.00198 3+ + 0.2884+r + 0.1584 55 + 0.0
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P(R=T|G=T) =
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@® A|HEl €(Semantic Web)

AUE e W3CeH e = mE 717E0] olZo] she @YA BE(movement) of
o], o719 BEL AolA BF ool mNS Feistn ek Aslolxlo] ofox EHES

u
HEZ <4
TIPS Fdoan, AMY A2 v-FRAolN RA-AFSH O EZE XujAQl XY
o] 42 "web of data’2 WHAT|E S FEZ It S o]719] stack(MiL, A
o)) W3Ce] RDF& AHA=lc).

W3Co|] mt=2®, “Alulel 4o gpplication, enterprise, and community boundaries
Ztol HiolHE FRstl AMALEstE S ot 389 ZAdYas Alg stk Zold, o] &of
L AzZE 2 A2|st= a web of data 822 Tim Berners-Leeo] 95 §t5o] & .

= Purpose

AU fo] e BH olgAlR sloig wrh o 47 PuE A, Feoln, AY
> QEE Fozx Ao Ve WHAIE ot AL YL AMEst] “twelve
months’®] o|AEUol WIRS AT A Mg dofsin, sPF I DVDE A= A
e JRe 2T 4 Aok I AREE A AL oty BE ol A
71 gt dfusty GmojX| 52 Aol e o A=F YA Hojokx] HFEE AT A
o] opys] wjolct. Teft HFEE WolM FRE AT, AYsty, AAY PS5 L st A
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1) The Twelve Months is a Greek fairy tale collected by Georgios A. Megas in Folktales of Greece.

A young and beautiful girl is sent into the cold forest in the winter to perform impossible tasks. She
must get violets and apples in midwinter. She meets the 12 months personified who help her. The step
mother and sister take the items, without a word of thanks. When the evil stepsister comes and is

rude, they disappear, taking their fire, and leaving the stepsister cold and hungry.....

AU W AREVE Julg AR LA A AYAESS ol s ot
stpe] AlAggol], of e “oldf’: ofeldoR PastH N PUYUS WR2 I}

Tim Berners-LeeZ} A|HE <o ot AT}
I have a dream for the Web become capable of analyzing all the data on the Web - the content,
links, and transactions between people and computers. A "Semantic Web", which makes this possible,

has yet to emerge, but when it does, the day-to-day mechanisms of trade, bureaucracy and our daily

lives will be handled by machines talking to machines. The "intelligent agents" people have touted(£d-&

4t} for ages will finally materialize.

= [imitations of HTML

MPRog AFEQ we g5 34 ¥4 human readable documents@t
machine readable dataZ = 4 9t} mail messages, reports, and brochures Z<
HHE = 9I7to) 98 UIA|H, calendars, addressbooks, playlists, and spreadsheets
22 HolHe 2A5S & 4 AL, Y & iy, AZT 4+ Qe & Z2IWS ALE
she= ABE

A, A2 ojulA|et AUy Fat Z2 BHU|YO] AtEo] =1
X markup convention?l HTMLZ A= OtgWHIEES Z2Qst A2 A1 Qltt UEt
H B2 og =0 ta31 2ol AREZE A Holx|o FHES HASH & = W

A3t

<meta name="keywords" content="computing, computer studies, computer" />
<meta name="description" content="Cheap widgets for sale" />
<meta name="author" content="John Doe" />

HTMLZ} o]3g A Zote EHPEIeA AmEFol, 7|6t 84 ololdE)S 7Hx|L
w7 BOR oollg RlAEStL Qe HolAE WS & 9tk of R Holx|o]
HTMLCe 2  “this document's title is 'Widget Superstore"?} &  7tohsh
document-level assertions(F%h)2 s 4 AQXA|¢H, I HTML AHAl= o& Sof, ojol"l
WS X5861727F ZOf7tA 199 S=29 A AW "Acme Gizmo 2t HHHsHA AFstAYU
Zlo] AB|RLE AlEolzty 9d 532 VA1 QA= ¢ttt O Brh= HTMLL Ox] HAE
"X586712°9] spam(¥1%])7l "Acme Gizmo" J2]1 "€199" etc. 2Hlo| 9= ojm@ Zlojgl1
oF BdS 4 9tk m2tA o]ZL “this is a catalog‘gtil BYSHAL AX]o] "Acme
Gizmo®7} EfoSe] AZolebiL}, Fx "€199°= s1Aojets AS BAS uwo| Mel girt.
ol ATt ofial 1 ure] oja] st WS A LolA 1 molxo] AAE Eof g rhe

ofolS T} AU TR 4 UES AP PHE A Yok

=2 O



ofojdog HTMLS XA O2 layoutse] details® MUsh xAsts Aurts o]
2 Auiets ohado] ASAH YRS AT o2 Sof, <em>9] AL oLAAZ A
Ash= <i>HT} “emphasis’S UERHACH o]2{st layouts? details:= Cascading Style
Sheetso} AL 2HM HEto o] AL AT, olgfdt YT Wl ofolslo|} spAt 2

2 Abgol tigt o9 2 ARt ol oA olelge At

”»

ofo] 32 xoie HTML =4S &tfisto] Abd, £, AHA, A& 22 Zof disto] 7]
A7F=Y ol9dA nfads We Ne= skl ATt [FARSE Al”do]= RDFa, Microdata

s
and Schema.org.”7} ZgtE]o] Q)IT}

1) A microformat (sometimes abbreviated pF)
o] 72 RSSel Ze (X)HTMLZ A|¥st= <4 mo]x|ut 7|ef E2ElAE 9l UEfHolEel 7Bf 4782 AFsH] 9
sto] HTML/XHTML tagsS AjAIL3te] = semantic markup?] a web-based approach ©|t}. 0] A|ZoA]E A
EQojz2 3stojF Z|E o] &At 9 &35t A H(contact information, geographic coordinates, calendar events,
and similar information)& A=A o2 x]2|5t== 3t

As of 2010, microformats allow the encoding and extraction of events, contact information, social
relationships and so on. Established microformats such as hCard are published on the web more than
alternatives like schema (microdata) and RDFa.

2) RDFa (or Resource Description Framework in Attributes)
o]l A gRWME Fof QU= FHIH HiEdolE o] tigt HTML, XHTML Z2ji2 o2} 7FX] XML-based
document typeso]] $F M EQ] &A= attributed F7HA]Z] W3C Recommendation ©]t}t. The RDF data-model
mappingS XHTML documentsoA] embedding RDF subject-predicate-object expressions80 =2 A}83F 5~ Q)
O, £t compliant user agentsof] ©Jsf RDF model triplesg 2flst= 2= 7FsA Stch

The RDFa communityo]|A]+= tools, examples, and tutorialsg hosts}7] st wiki websiteE 2Hst1l 9

o}.

3) Microdata
o]71e < mo]x|9] 7|& ZHIEA] HEIHO|EHE nestdt=d] AF8E= WHATWG HTML specification o]ct. &4
A%, web crawlers, and browserst= 9 Ho]X]2YXE MicrodataS Zfsto] 2T & o, o] &AIE ¢5}o]
a richer browsing experienceg A|3dt=0] o]71& AFEE 4 QJt}. Search engines ©]2{sh APste 1Lx9]
glolejo A FAscts ACZHE 7oy =& =0, 1 olg= AXAZCR stojg €l Ho]x]e] FJEE o|s)
StaL o] Ao Bt} AEst ARE Aled 4 U=F 5] oot

Microdatay 2719] &Aoo 2F2 o5ty 95t an item and name-value pairs2 HASIEE a
supporting vocabularyS ARE3$tCh  Microdata® RDFa 2} microformatsg A8sts SASH A|z=HCh
machine-readable tags’7} 9= annotating HTML elements® ¥r} 7HH&H] AlLstals WS A Zsials AL

olc},

4) Schema.org

o]71& " mo|x|o|N Pt data markupZ YTt FE5Y schema sets o] A|USILAM Sh" Bing,
Google and Yahoo! (the operators of the then world's largest search engines)of Q5] 20113d0f AJAt=l an
initiative o]0y, 1 8fj 11¥0of] Yandex (whose search engine is the largest one in Russia)?} Ftostgitt. o=
2 WEEOIHE 2 Qe IAOIE FRIEES mark upst’] 9Jsto] ARIE9] ontology®t HTMLSO Q=
Microdata®] AFE-S A|otsta ot 7 ZHS markupd search engine spiders and other parserso]] 2Jaff QIX]
g 4 Jenz, I AlES] meaning?] FIT & At Aol

m Semantic Web solutions



Gj20] AWE e £=2Mo] 9lg], o7]o]x Resource Description Framework
(RDF), Web Ontology Language (OWL), and Extensible Markup Language (XML)A3
folEgos S€s 4AE clojz FWst: Zo Ea Hch HTMLE ol zre] ohwl
Eo} JAES 7l=st=t /\}Rﬂx]uh iz~ o=z RDF, OWL Z22j3 XML Atd, @]9 ®
L oulRy] wED e golo] RS BAjshid ALgHch

o]™ technologies:= < E}-ﬁ-”‘lEQJ ZHIEZS B35 Y d&|5t= descriptionsE A&
5171 fJsto] AEVIE sttt mepA ERIEE oz o] 7hHset dlolguol Ao A7gH
descriptive data®x]¥, & (£= £3] XMLo] AAjE]o] 9J= XTHMLE ¥, £ Hr g X
A cuesE AlEstAY ool ES ZE XMLE d) tFHE YO markup XY, A%
manifest & £ 9tk 7|1A|7F=d descriptionsS £3519] content managers= ZEIEQ] 9]

i

08 9t U1 9t AAY TAE FUtE BAY 4 Y= A oA YAoR, HAEH
L EAE gjalo)] A4S Aljshed] oAl eIzte] Aciuut Aduu vlad Auge A
gsto] ou] 9t ANES AL 4 Y, IPoH ARES A8 AFHELRY AT
EAS ST 4 9k Holt

a non-semantic web page9|A] AI&= £ 9= tag9l 9:

<item>blog</item>

semantic web paged|A] FARGE AEE Adeslst= 22 o3t 22 ook
<item rdf:about="http://example.org/semantic-web/">Semantic Web</item>

Tim Berners-Leex= Linked Data® ZAytzZ ¥Aist Y EY IS HTML-based World
Wide Web1} thu]sto] Giant Global Graph#til E5th. Berners-Lee= ™Y A7}
document sharingo|IttH, 0]2 = data sharingo|2ti ZFASIHA], “how 2h= Ao O
stof o5k &2 37119 g2 AAIsH o

1) a URL should point to the data.
2) anyone accessing the URL should get data back.

3) relationships in the data should point to additional URLs with data.

'Semantic Web'e ]S & goizte] eolo] &fol7} et i "Web 3.0'% o]
2 Abgdrt

= Components

"Semantic Web"2 2710] & & Q= 2N HIZ=2AE da€ Wl SEHsH A& At
2=t} linked data®] collection, structuring and recovery2 EX3SH X]Al Z=0QlofA
concepts, terms, and relationships®] ZAIA QALS A|Zsts H I =2 Ko 93] 7155}
o} o]8 B35 2X]= W3C standardsC 2 AsHA 9lou], thSu}t ek



s Resource Description Framework (RDF), a general method for describing
information

2 RDF Schema (RDFS)

s Simple Knowledge Organization System (SKOS)

s« SPARQL, an RDF query language

» Notation3 (N3), designed with human-readability in mind

4« N-Triples, a format for storing and transmitting data

s Turtle (7t&s$t RDF Triple Language)

2 Web Ontology Language (OWL), a family of knowledge representation

languages
s Rule Interchange Format (RIF), a framework of web rule language dialects

supporting rule interchange on the Web

User interface and applications

Trust

Proof

Unifying logic

T Ontol ogies: Rules:
owL RIF/SWRL

Querying:
SPARQL

Taxonomies: RDFS

fydeibojdhin

Data interchange: RDF

Syntax: XML

Identifiers: URI Character set: UNICODE

Semantic-web-stack

The Semantic Web Stacko|Al= Semantic WebQ] L2 E HolZ1 Qith 1 QA9]

Jsa e thedt 2ol aord & girk:

» XML

ol sliid HMES] 2dH ZHEC] meaningo] thsto| ojmgh semantics® OFA]
= Z2YsHA %2 HAESY FRE fES fot V28 A e Aleetth. XML
Turtlex} Z2 ity AlS0] EAsHA o2, e5d tFE2 420l Semantic Web

technologieso| A 2 otUtc}. Turtle2 AMAA B4 (de facto standard)

1]
=
olAlgl, BAIAQ mESH



» XML Schema

0]712 XML documentso] ZgtEo] Qle Q459 Fxe FRES AlEst7] gt o
ofott.
» RDF

|A& A=Z("web resources’)#} 15 {19 AW/ thFE HlolE ZHZ B
o]t 7FEsE elojo]tt. RDF-based model2 RDF/XML, N3, Turtle, and RDFa®l Z& rC}
OFst syntax® BIE 4 9. RDE Semantic WebQ] 7| 2491 7]&o|C}.

» RDF Schema

0]71& RDFZ &gt  Zlolnd, properties®t classesz ¥ durd A=
(generalized-hierarchies)?] semanticsS 7Zti1l 9l= RDF-based resources® properties
2t classesS HAYSH?7] I3t vocabulary o]t

» OWL

o]712 properties®} classesg RAFSHZ] 9fsto] o ©2 ofE Frtet oo
among others, relations between classes (e.g. disjointness), cardinality (e.g. "exactly
one"), equality, richer typing of properties, characteristics of properties (e.g.

symmetry), and enumerated classes.

» SPARQL

0]71-& semantic web data sources89] protocol and query language ©|C}.

» RIF
0]712 the W3C Rule Interchange Format o|t, AZEH=Z X 4 9= A J3&

BASH= XML ¢dof o|t}. RIF+= o429 HE(dialects)?t EAstH, jEAQl Aoz

Basic Logic Dialect (RIF-BLD)2t RIF Production Rules Dialect (RIF PRD)7} 9Q)tc}.

_@:‘

Aol mE

m[p

v Unicode

v Uniform Resource Identifier

v XML

v RDF

v RDFS

v SPARQL

v Web Ontology Language (OWL)
v Rule Interchange Format (RIF)
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v Unifying Logic and Proof layers

® Ontology(information science)
LEZXH AR = J7|EA o072 EYSE discourses& 02 EX5H= entities?]

.
9d, Jeamydel @ M namingold, oolo], olHe M

Jo
ogh

X
taxonomyo]| AMxjF O =2 XEAJ7l Zlo|t}. E3t 2E2A|& computationo] HQ g WA

T2l5Hcompartmentalize)sto] o]Z S 71| AS HAstoz M, JES FAoH= HYPs

o i
rf o o

[o;

nydYFo|tt. T2 artificial intelligence, Semantic Web, systems engineering,
software engineering, biomedical informatics, library science, enterprise
bookmarking, and information architectureoA] AHAIE9] HAEE FAlstu 3719 EAF

d& Al Hst 2E2AS Ue ool AHlS wAlsNZd ol7le AEAIZIAL U

= Components

Ao LERAL We PAN AP TH5tL Atk 23e EPsH: ddoje AU
o]. JEE9 L2E=ZX]= individuals (instances), classes (concepts), attributes, and
relations® HAREIC}

eEx

rr

AutH oz 2E2A| of(c]: OWL)S AM&ste] FEgbech

m Types of ontologies
v Domain ontology

Lol 2E=2X £ domain-specific ontology: sgd Hofo]

2xo] o5 AlZEct ofg S0, “card” TolE W2 A2 o :
poker =919 2E2X|o|A 1 ©ojofA] “playing card’gt= o0 wHgtE £ Qlct. ¥
Holl AFH st=glo] =hQle] E2X]oA+= “punched card” 2] “video card” 2]O]
2 Ddgh 2 & Qo

EHQl 2E2A7F e S8stl 55 25 Uleclectic) Yoz g2 nIAStER,
oZlE2 &5 /ol Ve fth AR =Wl 2E2X| 0] oESt= AIARE0] &
ofgozy, ol2igh =HQl 2ERAES H W2 VAR nIoRE ARE & UAEF F
geofof stu, o]7lo] ZE=2A] HAtolyoAl= ste] Eilolth AT =UQloA M=
Afdetd 2ERASS <o, 9k, J2fi JAA(ZSA HiFY, n&, olg&rY], 58 4/12)
o] Rpolofl A H|Z ettt

Axo], a common foundation ontology2%E WASIA] 25t Qe LEZX|E9)
82 T2 FAYLR o|FOX|Y, AIZF ARAo]1 v]go] Fo] G =H)l 2E=A[9]

=

Qa5 4zt ouls At 712AQd 2asS Al
ontology s AH&sh= =Hl 222X AtsAoz &
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1) upper ontology (also known as a top-level ontology or foundation ontology)

oA BE XA =ojolo] AAN T e 0l WERH e BARHE 2524 otk o]zie] F83t 7|5 of
25249 “under’o] AYa} Hol Qi B2 st5et 2Ee 2E2AS Alo|d] uj¢ T ofox F5 YK
< Aldsts Aol

it is usually a hierarchy of entities and associated rules (both theorems and regulations) that

2

attempts to describe those general entities that do not belong to a specific problem domain.

Library classification systems predate these upper ontology systems. Though library classifications
organize and categorize knowledge using general concepts that are the same across all knowledge
domains, neither system is a replacement for the other.

v Upper ontology

upper ontology (or foundation ontology)t ThFsh ®H2lo] wHQl &E=2X| 7tof] A
&g 4 Q= common objects®] mHolt}. o] 72 ThFstal Aot wuQl MEZIA At
25]= 80]5 T3]3 associated object descriptionsES =3t
Aleist . qlrt

AR&ol 7hset o3 7hA]9] ®FEShE upper ontologies’t EAH gttt of; BFO, Dublin
Core, GFO, OpenCyc/ResearchCyc, SUMO, and DOLCE. o]j® A}EESo|Al= upper
ontologye} L o] AA|= WordNet: @123t/ LslA &52A17} olyal, oj3le wujel 25
2A2 W97 95t dojx =7 olct.
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1) The Basic Formal Ontology (BFO) is a formal ontological framework developed by Barry Smith and
his associates that consists in a series of sub-ontologies at different levels of granularity. The
ontologies are divided into two varieties: continuant (or snapshot) ontologies, comprehending continuant
entities such as three-dimensional enduring objects, and occurrent ontologies, comprehending processes
conceived as extended through (or as spanning) time. BFO thus incorporates both three-dimensionalist
and four-dimensionalist perspectives on reality within a single framework. Interrelations are defined
between the two types of ontologies in a way which gives BFO the facility to deal with both
static/spatial and dynamic/temporal features of reality. Each continuant ontology is an inventory of all
entities existing at a time. Each occurrent ontology is an inventory (processory) of all the processes
unfolding through a given interval of time. Both types of ontology serve as basis for a series of
sub-ontologies, each of which can be conceived as a window on a certain portion of reality at a given
level of granularity.

2) The general formal ontology (GFO) is an upper ontology integrating processes and objects. GFO has
been developed by Heinrich Herre, Barbara Heller and collaborators (research group Onto-Med) in
Leipzig. Although GFO provides one taxonomic tree, different axiom systems may be chosen for its
modules. In this sense, GFO provides a framework for building custom, domain-specific ontologies. GFO
exhibits a three-layered meta-ontological architecture consisting of an abstract top level, an abstract
core level, and a basic level.

3) Cyc is an artificial intelligence project that attempts to assemble a comprehensive ontology and
knowledge base of everyday common sense knowledge, with the goal of enabling Al applications to

perform human-like reasoning.

#0OpenCyc



The latest version of OpenCyc, 4.0, was released in June 2012. OpenCyc 4.0 includes the entire Cyc
ontology containing hundreds of thousands of terms, along with millions of assertions relating the terms
to each other; however, these are mainly taxonomic assertions, not the complex rules available in Cyc.
The knowledge base contains 239,000 concepts and 2,093,000 facts and can be browsed on the OpenCyc
website.

# ResearchCyc

In addition to the taxonomic information contained in OpenCyc, ResearchCyc includes significantly
more semantic knowledge (i.e., additional facts) about the concepts in its knowledge base, and includes
a large lexicon, English parsing and generation tools, and Java based interfaces for knowledge editing
and querying.

4) The Suggested Upper Merged Ontology or SUMO is an upper ontology intended as a foundation
ontology for a variety of computer information processing systems.

SUMO originally concerned itself with meta-level concepts (general entities that do not belong to a
specific problem domain), and thereby would lead naturally to a categorization scheme for
encyclopedias. It has now been considerably expanded to include a mid-level ontology and dozens of
domain ontologies.

5) DOLCE and DnS

Developed by Nicola Guarino and his associates at the Laboratory for Applied Ontology (LOA), the
Descriptive Ontology for Linguistic and Cognitive Engineering (DOLCE) is the first module of the
WonderWeb foundational ontologies library. As implied by its acronym, DOLCE has a clear cognitive
bias, in that it aims at capturing the ontological categories underlying natural language and human
common sense.

DnS (Descriptions and Situations), developed by Aldo Gangemi (STLab, Rome), is a constructivist
ontology that pushes DOLCE’s descriptive stance even further. DnS does not put restrictions on the
type of entities and relations that one may want to postulate, either as a domain specification, or as an
upper ontology, and it allows for context-sensitive ‘redescriptions’ of the types and relations postulated
by other given ontologies (or ‘ground’ vocabularies). The current OWL encoding of DnS assumes DOLCE
as a ground top-level vocabulary. DnS and related modules also exploit ‘CPs’ (Content ontology design
Patterns), which provide a framework to annotate ‘focused fragments of a reference ontology (i.e., the
parts of an ontology containing the types and relations that underlie ‘expert reasoning’ in given fields
or communities). The combination of DOLCE and DnS has been used to build a planning ontology
known as DDPO (DOLCE+DnS Plan Ontology).

Both DOLCE and DnS are particularly devoted to the treatment of social entities, such as e.g.
organizations, collectives, plans, norms, and information objects. It has also been used to study and
create domain ontologies for sovereign states, geopolitical boundaries, and the agentivity of social
entities. The DOLCE-2.1-Lite-Plus OWL version, including a number of DnS-based modules, has been
and is being applied to several ontology projects.

6) WordNet, a freely available database originally designed as a semantic network based on
psycholinguistic principles, was expanded by addition of definitions and is now also viewed as a
dictionary. It qualifies as an upper ontology by including the most general concepts as well as more
specialized concepts, related to each other not only by the subsumption relations, but by other
semantic relations as well, such as part-of and cause. However, unlike Cyc, it has not been formally
axiomatized so as to make the logical relations between the concepts precise. It has been widely used in
Natural language processing research.

7) Unified Foundation Ontology (UFO)
The Unified Foundational Ontology (UFO), developed by Giancarlo Guizzardi and associates,



incorporating developments from GFO, DOLCE and the Ontology of Universals underlying OntoClean in a
single coherent foundational ontology. The core categories of UFO (UFO-A) have been completely
formally characterized in Giancarlo Guizzardis Ph.D. thesis and further extended at the Ontology and
Conceptual Modelling Research Group (NEMO) in Brazil with cooperators from Brandenburg University of
Technology (Gerd Wagner) and Laboratory for Applied Ontology (LOA). UFO-A has been employed to
analyze structural conceptual modeling constructs such as object types and taxonomic relations,
associations and relations between associations, roles, properties, datatypes and weak entities, and
parthood relations among objects.

8) IDEAS
The upper ontology developed by the IDEAS Group is higher-order, extensional and 4D. It was
developed using the BORO Method. The IDEAS ontology is not intended for reasoning and inference

purposes; its purpose is to be a precise model of business.

9) UMBEL

Upper Mapping and Binding Exchange Layer (UMBEL) is an ontology of 28,000 reference concepts
that maps to a simplified subset of the OpenCyc ontology, that is intended to provide a way of linking
the precise OpenCyc ontology with less formal ontologies. It also has formal mappings to Wikipedia,
DBpedia, PROTON and GeoNames. It has been developed an maintained as open source by Structured
Dynamics.

v Hybrid ontology

Gellish ontology= upper and a domain ontologyZ} ZA%" £ ofo]ct.

1) Gellish

ol7e ul= 79| Jido] kst Afol2 ‘names'?t HOE 71 irteitiete, Afelolold g FAA ol
o|t}. Any natural language variant, such as Gellish Formal English is a controlled natural language.
Information and knowledge can be expressed in such a way that it is computer-interpretable, as well as
system-independent and natural language independent. Each natural language variant is a structured
subset of that natural language and is suitable for information modeling and knowledge representation
in that particular language. All expressions, concepts and individual things are represented in Gellish by
(numeric) Unique Identifiers (Gellish UID's). This enables a software to automatically generate
expressions that are created in one formal natural language into any other formal natural language.
From a data modeling perspective, Gellish is a universal and extendable conceptual data model that
also includes domain-specific terminology and definitions. Therefore, it can also be called a semantic
data model. The accompanying Gellish modeling methodology thus belongs to the family of semantic

modeling methodologies.
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Topic Map Key Concepts
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= Ontology and merging
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= Current standard

FAlo] Ad ®BE Topic Maps (ISO/IEC 13250)2 the ISO/IEC JTC1/SC34/WG3
committee (ISO/IEC Joint Technical Committee 1, Subcommittee 34, Working Group
3 - Document description and processing languages - Information Association)ofA]
e A .

The Topic Maps (ISO/IEC 13250) reference model 12]1 data model standards
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v TMDM: Topic Maps - Data Model

ISO/IEC 13250-2 (TMDM, Topic Maps Data Model)o|A]= ISO/IEC 13250-3 Topic
Maps XML Syntax and ISO/IEC 13250-4 Topic Maps Canonicalizationo|A A 2]Jst Ziut
& syntaxes and notations?] 71x2E A&ttt @5, TMDME E®HsE ZA|(topics,
associations, occurrences)E o2 Al¥Hs=7}, ojst gdAlo] QALE|=7}F, &= 7l o]At9]
proxies(tja])l ST FAS BAFEAIS AR Yool AREE HAE, SSi B

8
=l ontological commitmentsg ZA st

v TMRM: Topic Maps - Reference Model
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