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p. Ixvi

* metadata: "data about data".
o] &oj9] 7l\go] Bssth 1 o]f&= 7|EACRE T JIX|9 Oh& JfEs A 7 o

olc}

Ma

@® Structural metadata: G|o]g FLx0o] AQIy} Ao Uist Aoz Ho} A=
"data about the containers of data'st &

® Descriptive metadata: 22 g|o|g Q] /fJEA 7 O(mstances) Z the data contento
st Zlo|t}. whebA] "data about data content" or "content about content"o| B g2
metacontent2ty ¥ 27|% sict,

Metadata (metacontent)s AEXH O 2 =AW FEoA S £ Qct. JE7F A4 o
HAEskd o=, HEHoH Al S8t stegHo] AeAoz AEEs HEHolY £F
2 Agstel HAlY HolE g 7143kt ol 8l 9t} Hole mUe] contentsd} context
= Jlagtoen, 92X HolE/mae] ol 27 kopxltt. o2 Sol, olmm AL
AERoR AL & Qe HekeAd 159  AET, 323 ojd
ZAol ol o il AL FRol Ttord Fau AlES AAISHAl 71estal Qe HlEtH o]
BE 242 4 o

> Definition
Metadata (metacontent)®t Co|E|Q} T&sHA T3 &2 5 71X] o]/de] @ 4of fjjst
JES Al5st= Hlolgolth:

1) Means of creation of the data

2) Purpose of the data

3) Time and date of creation

4) Creator or author of the data

5) Location on a computer network where the data were created

6) Standards used
o) a digital image2 1H& I o, 2 Jo] 37|, Mr AT =0 HSH metadata 7} Z=FHE 4 It ESH

HAE FA9 HEtEolE o= A9 o], AARMY, A/dAIZ], 22]i QoFRo] tish FEI7r mgE o Qo

Metadata = EﬂolEiolEJr ThetA HEtEOlE = dlojEfHo] A0 AAgElo] we]d 4 9l
Z=2 o|3t Hlo|EH|o]AS Metadata registry = Metadata repositoryz} 22}, 13
A]qt,  the context?} a pomt of reference?l YTiH, XA E+= HEHHOJE S ©A] A

myg 7)ol & Holgy, 7 40 9 UEMYolE 2 TEIUALE & 2% 9ot
o2 5o, % 13 digits® 0]F0ojAl B0 HsE :ehstn QL Go]EH|o]
RER7E AAte] Agbol ALt WAl ALgE SAte) 34 o

contextZ7t QITHH, W55 I XA} &AF HiojH=

>Hﬂ



ojejHo] A0 M pAE 7]F(log)o] 2= contextZt FO]ZITHH, o] 13A2] WEE2
ISBNs - 71 A&of o] Q= & A7} ofyat 1 AMof| tjjsto] Yok JE- 02 QlAlE
oot

“‘Oeldlolg]” Lo]= 19689 Philip Bagley’} AtAl9] A A TExtension of
programming language concepts oA X322 AREsHITH 1= Holy FRIEQI 7719
“d%(instances)o]] #3F FHE F= X ZFo4 F2 YA Holge F7 WEE
HE2t:= OigrA oujEtt= &2 A foly %, Holge] ZEojyo] gt HojEet= ISO
111799] “-gA <Ju]"& o] &oj& Ar&stir.

O 52 Pguae], Just JEI7|E, =AIE, J2]a GISo|A] o] gol& de] A=Y

C}. o5 RobolA uletdolEld Thol “HlolElo] ofgt Slolel"2 ostn glou), o]0l
Aubsel ojel Yido), & T} ofg RofoAl Bt @olHel golg At n k.

> Metadata types
Bretheron & Singley (1994)9] two distinct classes: structural/control metadata
and guide metadata:

@® Structural metadata: J-2A OEtH 0] E]
tables, columns and indexes®t Z2 AFH A|AHIY 1R 5 7|&st7] Ysto] ARESH
c}.

® Guide metadata: ¢tU-8 wElH O] E
Fo7tolAl 583t ofol’lS e g wofRT] 9Jsto] AREET, OiRE Aoj2 H 7Y
Lol NEg mdHn.

Ralph Kimballe= SAFSEF 2 7FX] categories: technical metadata?t business
metadatasS A5t 7|4 Technical metadatas internal metadata©]il, business
metadata:= external metadataE st E£3SF Kimball2 a third category® process
metadataS F7}519 .

NISOo| A= 3 types of metadata: descriptive, structural and administrative®
B35t Qltt. Descriptive metadata®t title, author, subjects, keywords, publisheret Z+
< Ab=(object)5 BAMsti I XS AR sl AREEE AJHEOolil, structural
metadata®t AF29] LA QA9 XA dHidHo] Ofst 7]<o]d, administrative metadata®t
file typ¥t 72 technical informationo|th. 22]11 Two sub-types of administrative

metadata® 2 rights management metadata®t preservation metadata”t ¢Jct.

>> 7]< e} o]E|(Technical Metadata)

7= UEtHolE = dAE A oA AR W AR R, oAl aliA], olie] dA]
2 A M-S {5t HAIE AbE, Fodat R opdo] xoi sfAN =, Zet, 7| Sobd
= SASH| fsto] AREE stegojet AZEQojo] digt AEE 7t Q= YA A9
&R £42 715517] Ysto] AREE). o]d olf& 7|=A WEHolH s 84 2] &2

N



& HEglo]E o] ol &<ttt

71& HEYolE s BEE HEHOIE(PREMIS) E= Fx2-& HEHHCIE(METS)o] g
2 otk 7l tiEdolE o] Frtet wd 2742 METSet PREMIS7} AHAQ] A71ato] 7]&
HEtHolB S 2Pl ARt WS VHAAL Jlene, HEZ 9t 71w HEHHO[E Y &
Foll sl 2F=71= I

1_

[:10['

0|

>> H=8 et o|E|(PREMIS): See Also p.72; PREMIS schema 2} METS
In June 2003, OCLC and RLG jointly sponsored the formation of the PREMIS
(Preservation Metadata: Implementation Strategies) working group, comprised of

international experts in the use of metadata to support digital preservation
activities.

> Metadata structures

oEFcolE|(HEFREIE) T wrh AatstA] WahA HErolEl(WEFEEIE) statements
S 20o7] 9J5to] AMEH ofjflE2 A AoH uEdely AZ(27)) -UEHolE m&Ea o
Ejejole] BEg m3tehs - ¢ ALgShe BESE gl oheh AYHo im fck 5
Alo1g A, Blaxn], Ala2is, glojg AP, J2]il HgolE S5t 22 == 57
Mol mEg oetdjolElo] M&st7] ¢isto] o]&d 4 itk Px oletdolH oﬁ e
clole] == JHga} cjojEfeo]l A tiARQlo] QlofA ti$ & Qstct.
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> Metadata syntax

HEtdoly &2 WEHolH O] HE £ Q45 £A|5H] g
gt © < tiEdoly A2 A2 OE fis TRE St U2 U markup £
T2 7Y 9dojz2 BE 2% Qtt o2 £of, Dublin Corex plain text, HTML, XML
Je2]y RDF=2 ®3do] 7Hsst

HELZRIES] gt 7HA| %“ﬂ’ﬁ.od A= MA &7, #A, DDC +7
o Atz "BFE UEU: stuel FAIA mdolt oF
ShHAIE ol ArZ(ThA] oA A-Fof bl4et= AN 7HRAL Qle A5 ER/sH7] et
Z10] A& EH-E “<book><subject heading><514>" o|C}.

o7 FAl-zol-Akm  EYEOIAY 98 FAastAl  Ehld, RR-&54-u
(catagory-attribute-value) Ez]Zo|tt. o] EZ]Z9] A WHA] 27}K] Q40 H=0o} &
8o Feld olelg 7 Qe of" X HlEHolEe THEoln, 3¥IAl @4+ ofd
A (o) glolg, & o' FAoiFolA U gholth. HEtHo]E| 9} U Ho]E Q49
Asto hel2"HE +&F TFA] TEA] "metacontent = metadata + master data"
= 24 25 "olf](vocabulary)’® ofAA 4 Qlth. UlEHo]E e} OfA
2 o 4 Qi of3lSolct. wEfet upAE Hlole & ofE 7}

| )

=
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1) UML(Unified Modeling Language (UML):
UMLE 4xmEgo] 8t Rooly AMgste Ras
13 A28 A7 2R BEY] 9id &

(u]

1 l:‘ljiﬁ‘gl

oE

= <] -‘E
AEo] e w

2tojolct.
3o

ojo= ZH| XA AZmEY o]
71Ho] 23t ¢

o]
Telof Qlet.

Dolv

2) EDIFACT(United Nations/Electronic Data Interchange For Administration, International Organization
for Standardization (ISO) as the ISO standard ISO 9735).
oallof|A] 7 erst A EDI E&o|ct o] BEL SO standard ISO 97352 AJERE]Qict,

3) XSD(XML Schema)

XSD& 2001d0] W3C #ugoz Fugl XML A7|utolt, oj2] 7}A] XML A7|0} Qloj s shitolct. o]7de
W3Cel duAtgE SEAI7I7] fste] XMLEo 2 th= A WK =39 A7]op qiojolo. W3C4 *ﬂiﬁmoiﬁﬂ
XML A7]otet dubq oz A7jop Qlojg 7|8yl 9fstol et 8018 Agd =M Wsts e sl 9
stol, S ol At AHoXE o] Aol WXS(W3C XML Schema®l F@Ato]) = Agsti 9l= W Oﬂ < Ad
o & XSD(XML Schema Definition®] F-&Atof)2ty B2w Qick. MA 1.104 W3CE XSDate &ol2 jeist
Ach

4) Dewey/UDC/LoC,

5) SKOS(Simple Knowledge Organization System (SKOS)

o7 AARA, BEE, Wikl FAET ALY Ex olH 0E PRstY FA0INEOR dxld W3C—1 2
TARgfolch. SKOSE RDFeF RDFSE 2742 1458 Alfe o] g %golol, o719 Fa BAe 5ad doles
Y ol3l5e ALgstel A BT 5 AEF she ol

6) 1SO-25964(ISO 25964 is the international standard for thesauri):
olefxz 2 wBo2 © Al4aziro] A maoltt

Part 1: JH AL A48 A

Part 2: 7|Et o1§]ete] A

MEtEHE RO PHRA80R EAlolFS AFESHE 1S, MolgolE £ 57|§0|E, 1S0-259640] ol
RoIA otk W Mool A £ o T2 Yoz EZe §olg MR SET 2 A, A
270l 249 Zlolct” 0|22 Bl FEA Googleo] HAE AEFS ZTshA ARG 1ol BT 2
2 1% G S5 ARsich ot ojud Aot MY E BashAY wAstAl Stk

7) Pantone: Pantone Inc.

Pantone Matching Systme© 2 7}&F AF 2tajx] Qlon], H|E wjujz & HAE, AlF, ZAHY Axo| AME
Heetz, o] AARIR of2] ArdolA ZI2H o2 printingofl A ARE-SH= %7&‘40& el 7ol Pantone Color
Matching System2 79|17} mEeobel Zet 2|4 A|AHolct. Zets BEIORM, M2 O YAIM N2 o
AZGAE BT A& 7ol AFAQ "AEglo] Zete] mjx]S &AlsiAsH7] 9 sto] Pantone system$ AF&3tct,

8) Linnaean Binomial Nomenclature(Binomial nomenclature (also called binominal

nomenclature or binary nomenclature) ; o]&A PHEH2 H|E O Aol = ©ol& ZAR siojete 742o]
e o & BRoR 14H olg2 & U o9 HE ARRFOREMN, I719 o8 Eolv 3AA A|A”
o]c}. 712{5t 0]22L binomial name(£c]A] “binomial”), binomen E% scientific nameo]2} 3}0, ®B} H]ZAIA

o2k 171g 2tHol5o2 B2t Zolt}h o] o]59] A WA BES I Fo] 43 e FEsHE Zlojn, & ¥
+ M ol e S FEst= Zolth. o) QI Homo ROl &5t0, 7 F 40 1= Homo sapienso| 43t}

> Metadata standards
sial &2 [SO/IEC 11179-1:2004%F & HEF(see ISO/IEC 11179)0]t}. o] & o2
Qlsto] 7|&of oju] &M ZE AFE2 ©A| HEHHolE e AFojots a1 Qlon, ol



A
S

&b OpE7HA 2 dlEgo]8 o] A4 Ee A
A& o] mFo] HEHolEE HlolEle] ZH ol
ZRIEO st HlolH 2 HEHolE & AgstAl+= & 1=

Dublin Core HE}Ho]H &oj52 oF F2|9] ofg] gojZo|t, AV]|&of AHdS 7|=5t
o AFg= 4 9lth Dublin Core Metadata Element2 &2%1 15719] AEXQ1 tetd|o]

Bl 8029 27| MEx= tadt 22 & A0 98 B85S &HUth

o ox

_\9. o o
Im rlo ki

rOl'

IETF RFC 5013
[SO Standard 15836-2009
NISO Standard 739.85

= L ol A]9t, microformat(sometimes abbreviated pF):= semantic markup
2 9% Y oEY Almoln, ozt ¥ Holxo] Yt vletolEet et 44, 22]T RSS
A2 (XHTMLS x|¥5t= 7]E} contextsZ ADsl7] ©late] 7120] HTML/XHTML Ej 12
RRAFESCE, o] A= ATEQ ol stojd A F0]&At QL3 & contact information,
geographic coordinates, calendar events, and similar information®} 72 AXEE8 A+
=XM0o 2 XsteE S}, microformat2 XHTMLY HTML 7|&S T 2X9F 7 A7 &
&2 otydh v|E ¢ mo]x|9] FZRIEYV 7[eAog o|u] 49 x7]HVH Atz FHZ 7
Fodsthete, 1 22 AMee ozt dustd JEE daZolstr] Hste AREE=
A&AQl markup tagse 1 AWIF £9S QuUisteAlE 7|&stA] X5t OiEo|tt
microformats= ©0{o]2 AXstozx o]zt ZA|S |ZTC 2K, natural language
processing or screen scrapingy} #2o] B ST AR YHS TF £ A HAH
microformats®| A&, A&t A|2]5 &5to] Glo|E] ofo|”lS AMQlstil, FASLL, A4} 5HA
U HEEAY 4 des YRE AAESAL 28T & o

—

> Library and information science and metadata

AT 7MY dRtdoz SREAUUYAIAR(LMS)Y oF FFEoz =AY S5
HEtHOlE S ARgstal ot HEHolEl= A, JItE, DVD, & Ho]X] £+ HA]E o]u]A]
oF 2 AtEe HF st=tlA @ojAlt. ol2fgt HlojE= MARC HlEtH|olY &#&2 AREsh
© SYEAETYAI AT ILMSo| /gt o]7le] 542 o] &Ato|A 250] f+st= of
ojgolut x99 A E A YAz A f=5 & U oYz}t 539l st ofold
of gight 292 A&ste Zloltt

7o
EAE HEtdolEof tigt ok Al Z2]v HAwshd 7397t e-print repositories®}
digital image libraries?} #&2 18 E=ATA UEhG ot A HRlo] m2HA],
% HEtHolEE Alastedl oA vl-=AIAQl WS AMEShe F97F =l oA
57\1*‘}5 | BFEA] AEAo|AY el HEYHS TG2X] A=t A2 Uittt At=
o] AFA £, odlF 501 2F 2ok YA 2ok 7I¥E £ AAE 270 dist oetdo]
7t 7 SEsH SEofAR|e, debdo® mpdo] Fiet mUivt P2 nE oY FHE

Ate™oz ofz]o] =Tt

k1
o
i)

0

2
to =2
=
==
B
rlo
4>
1%

c

3 S 1S09] a3t =Alo|tt. YAIE =A¥o] te}



gole] ZEZFo|= Dublin Core, METS, MODS, DDI, ISO standard Digital Object
Identifier (DOI), ISO standard Uniform Resource Name (URN), PREMIS schema,
Ecological Metadata Language, 22]11 OAI-PMH7} Tt HAS MEsdt= A AEL X}
A9 HEtdloly && Aol tisto] grfet JIEE Algstal .

* Dublin Core
See p.72

* METS

METSY: W3C9 XML A7|ub2 Apgste] maE Oxgd waAo] Ao thst 7]%,
WY R 2x vjeiolElg Fastely] 9Igt olefEo]E EFo|ch o] EFL the Network
Development and MARC Standards Office of the Library of Congressof 9J&f S-X] &
2]%]™, the Digital Library Federation®] #xstof| 7§t &Fo|ct.

METS: c}ga} 2o 22802 tixjolgl XML A7|afolck:

(1) A2 =A% AF2Y ASA #2525 BIsts XML =fHE 7 -$(instances)?]
A=Y

(2) 3 22 Abgg 85k 259 o5 A9 7S

(3) ¥d tEtglolg o] 7| E517]. 22{8g METSE SEs e {3 22
AAIAIY] AMEE RHstste B2 AREE & ok

olz|3t 8w watk, METS T-FHEE Open Archival Information System
Reference Model®] Submission Information Package (SIP), Archival Information
Package (AIP), or Dissemination Information Package (DIP)9] d&tg dhdar 4 QT

* OAIS: An Open Archival Information System

OAISY HBE REste] ofHl 45 ARUEGOR o|§AZ AMo] g AldE A4
glo] £x102 AT archive o|t}. TAE ABE A7t BESIE ¢ QS A| A
ol7fol B & st /@A LR ES ulAsh ISO H&(ISO 14721)o]tt. ISOQ] @ o= n|= &
T Z2=(NASA)9] CCSDS(Consultative Committee for Space Data Systems)’t A7}
E]of ZhE3i.

19994 &¢to] WmE T, FAA - cjated ofd +d WAL A4 20029 2A| B
o2 SREC], A Y, FE I7|X] B, op7tolE V|5 Y 5 YA|Z ofFto|ya}t ¥
g 7]2A9 JREES olstyich. AA UAY obtolyut AW Ao nE Ay x|
E7F o] &5 7|vtes ZHY Qe A2 Aot 9ulE Zta Qltt OAIS x 29

A
S

J|>4

r-[)l

=2 S
AEOIA of £21€ “obytolst UAE HHE PP e £II3 AV BESH: o QoA
BUAT U R0l sqe] A AU e Andolta asto Aok uKY
oA YA gAY ARE A BEFE BES 2AYSHs BE J|TE Aol ofata



& J1E A golol O o7 UKE =aed o 9tk OAIS AE 2Ee Y 71%,
AW, oprtolux, Telw Z|AAL

oet £ A" Jus wEse o|gst BE J|W,
MAlolL @Rj2AE Axg7t oty 7]5g Aasta Qlrtn WA o J|WEIA] 1 A

& gides xgA7|L At

> The reference model:
(1) B717ke] OAlg Au waa B2 Rag 24 Jhde) o olsh2la xiztae) 7|2

(2) REIAA 2o IRt ©7] stel ul-2AA sl o5 2 7EE Ade
Agret

(3) @Rot WA BAWO] Gt PAZ vlwsty A
252 Age

(4) M2 o2 A7) BE At 714S ulast dYsty] 93 71 B5e Algd

(5) Aol o8] wEH gAY ARl dojg 2L ulwsty Holg 2dw 10 &
8 AR} ARtel AMEA O MolEAlE eldh] it 2AE A,

(6) ul-CIAIZ el 221 ojAlel Eejd BE) Fmo] ARES h27] st of
2 d7o] osf Y 2= Y= EOE AT

(7) 718 OAE Auo] wEW A2 st asct Byl tet YA AL HrjAl|
T, 7190l AYE 4 9 B} 2 AR SAAI

o
(8) OAIS-Ted m&o| aelnt AL Qhpstch.

P71 gt oot 7igol tigh 7]

ol:

P / : c
R o
b ot J
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OAIS Functional Entities

>> Submission Information Package (SIP)



>> Archival Information Package (AIP)

>> Dissemination Information Package (DIP)

* Baglt

Baglt= A&l OAd FRIEQ YEYI Ay A3y RS AHLst7] Yt AS
g o 171 Zuiolt}. shte] “bag(YelA ZHIE)'2  bag9 1%4 A& HFHESH
He 5A4S 7HR tEtdole mAEQ “payload’et “tags'® F/JEC:. Q3 Bj T mpdo
+= checksum& Zf1 Q= payloado] 0‘% DE s 2AESHL 0‘% manifest(& 515
=, SAYT)7t 2FgECh Baglto]st o] 52 T2 “bat it and tag it’ Q2 Yol = =

“enclose and deposit” ¥&lo] 2lsf S-2fs }%‘;E}.

Bags2 stuto] mARThxz iAoz By Uxgd ZHEZOZE= o]iAoltt o]
AES B ZABEE HolEHolAc FYAor WytE FRIES exportst=d Uf-$ A
5ttt cross-platform (Windows and Unix) file system naming conventionso]| @z},
bag?| payloado= oL =9 YA EZ} 519 HAELZ(FH st £H)o] =g
4 Tt bage 1 baga &JsH7] flstol 1 HEZQ HioA THNE »= Qe ZRIE
9] URLEE 2]|AESH 9= “fetch.txt’n}d& E35}o] 7ZHAA O 2 payload contentE 7
& 2 9olth: 7FHSt paralleization(®a), v]@) - o|2 So], Wgeto] d&A 0l 1071 AL
7ttt bagsE Ul whEA] AE5H7] #fsto] ol2gt 7|55 E8&stal Tt bagse] 7

N

ol
ot

rﬂ H:l

1) OAE SATA Fe] AEstn okl o] o8 =M

2) AurK oz A Leim wp AAS £P2 AgSto] MAISI7L golstt.

3) T AL EHEL OAl payload HRE AT BAkE & k.

4) ML wrapping®} 8| ZsjH, EREL Al A% B4 Aeksh] ¢stel daterd
"ot gint

5) M4 BHEL A4 ntUAAR Ef A 2 4 ok

6) WMo LA Ho| EPZ |FANCRA A%F YEHT Hols}t Golsict.

1) In computing, cross-platform, or multi-platform,
£:0] ZHE ZAZo HRHo] AR 2dE 2 v IRE 2ZEGolY IRE THT oA AFREE 4%

et

m\o _I|-l'L

2) GNU Wget (or just Wget, formerly Geturl)
A Mu2RE ZHEES FMsts ARFH Z2 3o, GNU Projecte] dXolr}. o]7l9] o] 2 World Wide Web
and get2 X E X=9ict.

*MODS
MODS& XML 7]8te] AA] 7]& fLxgAlolt, o] o]s]oA 7Rdstict. MODSE EA
ol Arg-st= MARC %9 =41/d3t Dublin Core HEtH|O]E 9] ALHA T/ 7Ho] Ef



s gARJIE ATt MODS gZE+= MARC 2ZEZEE key data elementsE AEs
AT AR, BE MARC BESS AOstAl o0 MARC EFO2HE tagdty
o stYEES AFESHA = =T} MODSol= MARC 2|iEe}t s & ¢l O
18 2450] EAst] 2o, MARCOIAMEEH MODS2 WHAIZA of, =& 1 Hite] J2
of ol Fr=of &4do] LAty MODSZ} o] gAofA| 0}$EJ Helstotal stofete o & 7t
A tEtEloly =T 22 RAISH=Hl 0] oel=AE2 ojmeh A= XX =t
MODS®] Atg-2 & HEtHolE] FLEAM} B]w5ho] o2 7W 382 Als etk

S H o2
L o TR )

5

[©]

1) 7180 AHY 7125 Be SEHL 2
) cfott Ul AlAE R4 JESS MODSBOR AHE 4 QS MARCHLH A%
Wgol @ 7tctgch

3) DCRYE AgE ofo|sl 7]&u} 7|6 Mo} AT g 2 9k

r&"
>5
tjo
>
el
ofo
ol
o
2
1
2

* DDI: The Data Documentation Initiative (DDI)

DDl 571 9 Abslarel ololelg 714st7] ¢t AR BE Ao FAY maAEo]
T} 1995d0f AJAbstgion, MAAQ tlolH AME7F&Eo] &ostgtt. XMLE 2%l DDI 4+
e guol EelE, wd, BEL RS ATty 9ok,

* ISO standard Digital Object Identifier (DOI)
See p.85

* ]SO standard Uniform Resource Name (URN)

URNo|2t the urn:scheme& AREs5t= URI9] Q2= AAMA o]Eo|tt. RFC 2141914
1997d0f goj=, URNs= ©d URN namespaceo]| {157 namespace® mapping©| 7}
Lol 2 stogn, AFUSo] st Aol YR|-EAX 0l MHRIZA FEstE = 113_}201
Atk o] 2 URD} 9ok e Age Ahglo] o] 87k54e ojujsks o] ohyeh, Al
o AR o182k 5e @ BEAE 0 URlsk § AR o2 SUstis @7tos
olglojo} gtk Ziolct.

1) A Request for Comments (RFC)
olEylnt wE FQ3t J|&UfEy BEE d7ASk= the Internet Engineering Task Force (IETF)Q} the

Internet Society?] &&=o|c}.

20050 RFC 3986 oj2fz, o] &ojo AR&2 W3Ce IETFO| &-&d7Alol ofsl Aot
o 7NEol AT, AAdo] A "Holxl "URI o] tist Mz 2 Qlsto] &0l

URNs(0]5)1 URLs(HA|®) & o= URIsolH shte] =t URIE SA0 o]0 HA
X0 5Y += At URNs2 2] 1990ddho shte] teteolgl 7]2&5% URLs#t URCs
oF /A AEHIY 3-RF FEFRY IR wEofRth. IARE, URCse 23 w79 7Y



WA TS YolAl 23o0, RDFY 22 ok 7]&o] Fo| 1 A2lS Axlsteict.

Fl

> URC: a uniform resource characteristic (URC)

URCE 9l9) 2atddolo] URIR AHIS AT 4 9k BAt)e] detdiolel S £@3
U3t o2} 1719 URL(Y AHS &2 4 9

t}. URCE URIQ] £%A URN(Y Atele] g3t
£ 9Rl)el 2EAA Zolrt.

* PREMIS: PREservation Metadata: Implementation Strategies

PREMIS: CjAgl BES 9is) ALY 4 9t vleldolele] hue 913t IAULT
o|t}. 2003y¢of OCLCet RLG= PREMIS AR21&£8 urs59lon, @]t AHES Qs 7tole
2hel ¥ HuF gEo] A3 7hsstal SRRl BEL HEH OB S AFostr] #fsto] ol
o Boh, AR, AP JlTolA 2 309 ool dEER T oA WHER THstd
PREMISE Ax1o] glold S@soln A% Agolol, fhyrel waslgold ez of
st majo] ojexl @42 Aojetn glr},

20054 540, PREMIS+= Data Dictionary for Preservation Metadata: Final Report
of the PREMIS Working Group& oHA|5I T o] 237 mo]X|&xte] HiuAd= o2t 22
50| mtE|o] Qlo:

® PREMIS Data Dictionary 1.0- HA|& of7fo]y] A]ARIoA HE HlEfE]o]E & A
F5t7] et mAA oL ARRA AHY:

@ T2 WA - context, data model, assumptions2 A|Z:

@ St =A|, &0of, AH&Q ofAE:

® Data Dictionary?] AF2g X|¥35}7] 9sto] 7=l XML FXRAIQ] M E

PREMIS 2.0 A2 2008 30| shA|= ict.
> Entities
PREMIS fjo]g] &2 59| A5 AHE ZHA =2 o] FolA Qo

® Intellectual entity:
@® Object & Event entities:

® Agent:,
®@ Rights - 9]29] 47}X] &oF % stuof o]u] Aof%l(mapped) Z+2te] ofe]A 7l of
gt H9.
intellectual entity’= Aolu} Clojejwo] Axd S0l A2 AR Yt XA
unit2 TgEo] Qi gk Rejo] BHEOT) oige o2 AF MRS st BA 7



AL £z o, E49 gAE RS 7MEA L& 9tk descriptive metadatas A2
o wAol HeH ose L =AMLY 2= glon], B4
o

o gAY 2L ML Sk 9

H 3k
=]

glolg Ardo] YEEo] Q= TiREFC oA unitse Al Ao AEo] QT
= 371X19] 5HY &9l file, bitstream, representation 02 ANE=

object entity= F7t2 o
% AU A¥e 43 187t "SR] oA Yol uol=Se oS0l BolL &4
£ A= AdS o= =FAAel os olsiE 4 Y, BE FHZ
glstel oJujgl 25 @@1% AL gl e S0 Solglt A4 £ uld4 dloleldl
=1 Q So] m3tEItt. HAHrepresentation)s ©f

1e x" ARl Lxet EHES

r\r
H

g o
® oJujojA o] wHo VMY =2 T
RIS Algstz] Ysto] of=] 7HA] e -3
D& HEAEL S0l AFC HAEAQ! “intrinsic value(®AA] }Kl)”i AAd 5 Ql
= g BEsS] Ysto] ApAlE9] 543t the curatorial body®] 845 72 BALE X
ot A #wHlo] e A2 oo gy A|A AR = g HEA|ER] Qrof] TR0 HAL
£ 7 &= Qloh
events= A2 ASHE agents(“eventset

2y N
© ¢ Aol Eoll= Rights)?t 250A dF= 7R QA=

AR O 2 right entityy= AAHI} AfH] HEA Baxo tfgh WA AVdS =
ol At w0l k. ®3t of7]ol= 5|7HE SHS BEEo] ot JuIF 23| = gt
c}.
> Data dictionary

PREMIS djo]E AP &=5ole 1271K]9] &/dwop7 mate|o] Qltf. o|Jd& R&7t
semantic unit(th& WEtHO]E o] 9l “element(Q.4)"9} H[RFHo] S8E= 72 ofyH

1

ZWAS] ol§ T2ja Agolet fEo], oid Bt AAgo= =

8= HYA, 191 e ASE YT e S0l =k o 45 FolA 47kl -

ARE S, A7, 9tE7d, Je]u MAdY - = AR AadEo] 9l o 3

file, bitstream, representation?l ZHA|9] £Z&of wat Aoj=Ect O2]a o
:i

tk: of® ojo|d A 50| the

* Ecological Metadata Language
EML2 AJEjjst FofoflA 7= wletgolg] ®mEFo|T}. o] the Knowledge Network
for BiocomplexityS Zgtsto] the Ecological Society of America S0f ¢Js $38% 0]7<1
o] A5 <712 A2 Aot EMLZ HEtHolH o 24 BAEOo 2 ARE 7h5st st
XML &2 thF el Eolt}. o] 712 AJefsto] ALAtz stojg AFARI HojE] NES =4
Hold & & =S 5¥s] /L. EMLE £2 gAE ALS 7]estes A= AA
FE3F Fol Awet 7E "gAE At 22 vgAE AHEE V]estedE AR



* OAI-PMH: Open Archives Initiative Protocol for Metadata Harvesting
the Open Archives Initiativeo] 9Jsf 7|&H m =2 & Fo|t}. o] W opjfo]HRE
F8 HEtHo]8 & o] &5t Mu|ATL o] RoJX| =5, ofFto]Ho] Ql= I EO] HEtHolH
7]=(description)2 £Ash=dl o] &€t OAI-PMHO] 882 Dublin Cored] Sl WEH
olEjo] RHS AUSIUA, EF F7pd BRAE AYsPIE ATh o] TREBL AyHO
2 OAI Protocolz} &5, HTTPE = XMLES ARESICH

* 739.50

739.502 U7i2] ZEE ColHyo]lARYE AEE AAU AMGII] slo] AFRE =
2ol E-AH mZ 2 EZo|t}. o]Z1& ANSI/NISO standard 739.50 o]HA] ISO standard
23950 ojt}. o] ®ZOo] Wa]r|we o] o] A To|ct. 739.502 ZAlT FHAOA df] AL
El Qlon, 55 ST =AUAIAR U RIFAA] AL AZEQojofA AMEET|= Tt
91 EAT HEHAE Y3 HEURZE B oA £F 739.50 HR o] Rojx7|E
c}.

Contextual Query Language (formerly called the Common Query Language)=
739.50 ojelgo] 275k n Sick. 239.50 % olMo| slEolnl, chgt AR Igo| oxd
o] ggo] Hof A AGFotes 7PilS Al=stil Qth. o]2igh Alk= the designation
ZING(239.50 2HE)A Lhehti 9lon] ) kst Aol Z7eln gt

O

ok |

1) CQL: Contextual Query Language

AN, AAFIEET TR wed Agguet 2o FRAMAASGN H2AS st TN oot

E a
739.500] ofolg g 2AR, olZle] BAL Aol Y 2 4 S Felst Zoju, E3t Mok WS Helelolo]
B7l0] 7F53 ABA ol2 xkIske Zoltt.

Ve FZast A2 Aol m2EFEQ SRU/SRW(See next pagelolth. O|J&2
Z39.50 Al Z2EZ(HTTPE 17 tiAIghol &otx|gh, Hel 79 AdE BEEsiyn
gttt SRUE RESTS 7|9tz sha glon, #Ha|E URL #H2| 2AE]oz udd 4 QI
SRW= SOAPE ARESHL Qitt. & o EMAZEE XMLE 8hE & it

ojzjgt mRAEZL JuRlog Algo] A2 wx@ AZEQolS JHA|L A Aost
AFEoR JigE < ABjA =R RE o]elg A L Q= FFozH, FXx9 Z39.50
L2 EZHC JNLALE0] o] m2AE| Frojstr|7 X Zoll.

0|79 tiets2 st Atk

Ol‘

® Search/Retrieve Web Service, successor to 739.50

® Open Archives Initiative Protocol for Metadata Harvesting
® SPARQL

1) SPARQL (pronounced "sparkle", a recursive acronym for SPARQL Protocol and RDF Query Language)
HlolEejyo] A8 H&] dojo]u], Resource Description Framework format.o] A& dlo]El& ZAAsty xAre 4



9l RDF query language ©|C}.

* UDDI: Universal Description Discovery and Integration

UDDI(pronounced /judi/)= A MAQ] 7]dS50] AUl Ao AAz 2JAEE &2
Qe mElEZ-_=2dxo] XML-9J&EFQ AAE oY, ¥ AE]lA o2 S=235t1 1

A

T XX

RS AAT £ Q= Hj7tyZo|tt. UDDI= the Organization for the Advancement of

Structured Information Standards (OASIS)of 9J&] 3 ¥S ¥F= open industry initiative

ojt], 1 SAe J|UEE stolF Au|A lisingsE FWslol, MRS WAL 4 U1, T2l

T Aul gt 2mEo] ofZo] AEUGIA FEAESH WHS Welsr] U olch,
UDDI= et shipe] sialdol ¢ Auja mEO2 AQtElict o]7ie SOAP HAlx|

=2 interrogate(22)stal, 1719 HHEo] AAEO] Q= A AMH|Asyt FJeAgsted

I Qst protocol bindings and message formatsS 7|46t 9% Web Services

Description Language (WSDL) documentz29] JAAst= = A 9t

* SRU: Search/Retrieval via URI

Search/Retrieve via URL (SRU)&= QIEYl &A1 alg o2 Tt=s g & EAl g & Fo|
0, HaE& BIsH7] st & Hz] L2902 Contextual Query Language (CQL)S AtE
stal Ttk Applications: Image search, Video search engine, Enterprise search,

Semantic search.

* SRW: Search/Retrieve Web service

o7l WAl U MG ] Aujxolch. SRW: Hegolu], 1710 FUAHY neEZ
SRUO| 9Jsff Al5-% URL QIE|Ho]A7} B& &/detd 4 Q=5 SOAP QIHEo|AS A&}
I 9t SRUCE SRWoAQ] HelE5& CQLES Argste EIEDH, SRW, SRU, and CQL9]
AES % 0] o3| e A oA st Qltt.

* Representational State Transfer (REST)

SOAPet WSDLo| A%k <4 Au|AdT B8 Jhdhst tiete g oA da] AREELL Ql
on, & AMu]lA9] AAS ¢35t 7to|EeQlo g /\} Y] architecture styles £ design
pattern o]t} RESTE EFdst 1 API(28 o= m2 730 - A2 EAISH] ¢5te] AnEZ]
of de4aso sl st JAE T o] AR H /\}39 SAog UtE R EF)AYE SASHA
T}. APIZt routines, data structures, object classes, and variables®t Z-2 design
model 89| AHS FSH517| = Sh= 5FLFQ] library ©]ct.

RESTE A2 th2 Au|Azte] 87 o542 sl8ato2n, 94 AHE 7t aAlg &
o[t gtk REST= 2719 Al SOAPHCT= FAo] QlojA tha ZshA] xst
REST ¢1ol= BALRE SAR ARREHU 7H=dE & }i &’lUr SOAPeF 22|, REST= XML
QALY astA] dow, MUlA MEAIZRE = 2702 AGEE= HAA] §HE Be=

o



< bandwidth& ARE3IH, o2 &|2] EgF SOAPO|A At

)
Y rlr
)
0,
P
rlo
o
1
)
lo
il
i)

1) bandwidth, network bandwidth, data bandwidth, or digital bandwidth
bits per second F+ multiples of it (bit/s, kbit/s, Mbit/s, Gbit/s, etc.)2 BIETH, 0] 8I7=5tAHY AaH|H T
ol HRUAC]M A¥9] bit-rate A Eo]ch,

* SOAP: Simple Object Access Protocol

ARE YEYIN A AuAS YAty FPet Fus wws] Y zzes
Ado|tt, o]71& HA]A] mulg o2 XMLS AM8st1 9o, H5 tf2 Application Layer
protocol = 7M¢ S ®sE 712 HTTPY SMTP(Simple Mail Transfer Protocol) - o 2]&35}
3 9t

1) the application layer
Olejyl  mdofjA]  o]Z  gfo]ojt Internet Protocol (IP) computer networkolA process-to-process
communications&0 2 T]JX}QIE] 7B 7Ao|d 2 EZy} vHS 5] o|FE abstraction layer o]t} o] Z2E
22 portsE &3] process-to-process connectionsg £-5h=0 JojA 7]E7} EHe transport layer
protocols2 AHE-Sit.

OSI meofx], o]79] ofF 2fojojo] Ao+ WHY7F Brp dh 6}3} OSI ZHojX= ofF o]ojE user
interface® %J9J5 } Mgﬂi OSI o & gojo]& QIZto] QX & Q= ZYO 2 o] ZA[o7| TloJE|e} o]ujX]E B
&4, 22]i 2 foj] gl presentation layere} QIE{m|o]A5I=0] A %% 7=t

* SPARQL (pronounced "sparkle", a recursive acronym for SPARQL Protocol and
RDF Query Language)

SPARQL-> RDF #2] ¢iof, & ¢olEyo]x doj2A] RDF ZUlio] X7AFd HolHE 4
Moty X 2]2t=g AFESttt. 0]712 the RDF Data Access Working Group (DAWG) of
the World Wide Web Consortium®] #Z&o|H, A|HE o] 9 7]|& SHUZ QlAlg]
i k. SPARQLE triple patterns, conjunctions, disjunctions, JEJF_ optional
patternse 2 /g€ HE AMESIH, Eot 540 maay doj&or HX|7t 7Hssitt.

1) triplestore
EgZo AW HdAg 2Xog L& go]gdo]Ao|tHtriplec]st subject-predicate-object, like "Bob is 35"
or "Bob knows Fred"x™ Jtd% dlolg| QlEE] o|t}).

TAY HolEHo|AxE w2 o] EEAEoo] JEE AAstH #HdolS S dAH. %71103 HlolE
Hlo]a0te] Rjo]= EjEAEols EE Ay PAMEoz AFstects Zlojot.  H2 o] matA, R

A2 RDFY 7]} T2 A}835}9 imported/exported & 4~ QIT}.

2) conjunction(and)
=ejsto|ut 5310l o] ghi=e] AtaL
|

ndte =3A conjuctiono2 LA 9
(operands)7} ZFol® 1 ZAmpo] Fro S

Frolal, J-A] AotH H(false)o] e 2=

D>‘ rlr
g

3) disjunction (or)

=g|sto|L} 43tofA], or: disjunctioni} alternatio® 2 42{xl a truth-functional operator o|c}t. o] &

BHSH= =& connectiver “or’Z YA low, AFPAOZ ordfil 20f or ALAR= 7Y HJCE!*JK} O}Ur
ol%gol A wiuict Aol ghs Attt o Eof, A7} FolAY Byt AU o, T A9 B & Y o, "A or



* WSDL: Web Service Description Language

WSDL2 XML-7|8F QIE{mo]A 7] dojo]t, <4 Au]Ao|A A|Fdt= 715442 7]=st
| #15to] AREH. <4 Au]29 WSDL description(WSDL mpdo]2til = ghoflA= AlH]A
o] 5L W, dAEE s, wrEre dojee] 1x el st JAEY 71ee
AE&tct. o719 2.0 WAoAE E2AF D7} Definition© 2 v et

* CGI: Common Gateway Interface

CGIZF < Ho]x|e}t & ofZo|x 5l FHES Agatsted ARste BF Wyolct
4 MHE ABT o, CGle <4 Avef 1L o
o]AZ A3t} o]gjdt m2 IMES (Gl scripts B= Oas] CGlset 2o, HE
scripting language2 AP/ EiTt.

1) scripting language or script language
Aol ofsf sty tietdoz  SefE = 0;3% x}% o7 FMste 2slEte =9
run-time 74802 A/de mZ 80 g 229 dojo|ct.
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ru|ru
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o
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p. Ixvii

* Open URL

OpenURLo|2F QlEjul o|&A}7} A 7153t At L
URLS| EZ& Zofo|ct. ]2 OpenURLo| QIE|HIo]A] Chaket 7o) Abo] AT 4 9lct
stolet, ol 8Als TSdof BHEN ARAAFE A

OpenURL BZE £2 % Aol clojejso] (PR e} e o
22U MEFaY £ oE 2Rz sheAel #2 =AW *Mi(%fi%)iﬂ 237t 7}%
St gARRIE Y. o] P72 OpenURLY Q@453 ZARSEE OpenURL AJA] Ho]A
ojgotogx, TAEZ Sl ol& e BUE SZREE JIE AlEdcte “hnk
resolvers” = “link-servers”of 2]5]] o]&oj&Ic}.

OpenURLE A34tste= JHYUS APHoz ste 7|Ah A, 58 53 o] ZAdoA
5 TAE s JEAL S ARl HlolEdlolA9] AMA] Ql&olut M| gZEoltt. o]t
olEH|o] A9 o2& Ovid, Web of Science, SciFinder, Modern Languages Association
Bibliography, Google Scholar?t 9)tt.

r ©
ftlo
t
y L2
1A'
=
b
lo
+
4]
H1
Jh
o

n

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

online bibliographic databases, academic journals, and other products, chiefly in the area of health



sciences?] H2& A|&5t= the Wolters Kluwer group® 3§t 3JAtolt{, The National Library of Medicine's
MEDLINE database?} o] 8]Ale] 2@ A|Eo|7, @] o] Ho[EMlolAt 222 PubMedS 3] ol&8 4 SIrt.

2) Web of Science (WoS)

an online subscription-based scientific citation indexing service oJty, =ZZXoz Q&% EMMS x|Fs}
Thomson Reutersol| oJsl| #2|=l1 It} E3t sh& P 28t Fofo Q= A&t 5k ol

< 7Fs35HA s8h= cross-disciplinary research& A& sH= multiple databasesof thst H2-& A&t

17

3) CAS tolgjdolA= & 71A]9] Fa%t DB A|AES 3 0|82 4 Utk STN & SciFinder.

STN (Scientific & Technical Information Network) International® CAS 9} FIZ Karlsruhe?} 3502 &
I35t 9on], command language interfaceS At&&ozx Zz AHXNZ7H2oltt. CAS databases?t ©E9f,
STN 3 Dialoge} 2 Be T} Hloleulo|20) st F2E Agsta ot

# SciFinder

SciFinder= gfsf U AX] A E dlo]gyo]Ao|ct. <) WAl H2e] F2foldE ofZ2 20080 2l Z=f
O|AE o]Z9 g}, 0|72 graphics interfaceE Zr1 9o st ix g AT L& 9ot

# CASSI

CASSIZF Chemical Abstracts Service Source Indexo]th. o]719] o]A QIjmt flojEH|o]lAE A& T8 &
2hQl FHYol & AFJEE Qlsty Fe=dl A8Erh CASSIE= A=E xde] titles and abbreviations,
CODEN, ISSN, publisher, and date of first issue (history)& A|-&5}0H, £3F Q0oFo] EIAEQL AHojof st Ay
& AlEete o719 W= 1907dRE AAZEA|oln, atslr]&Rore] A4 D21 v|d4 HBies LSt o

4) The Modern Language Association of America (referred to as the Modern Language Association or
MLA)

Aol 9 3t XIS AT Nl FaF MEaAsloln, o]ze] BHe oloje} Batel oot ALS YA

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

Google Scholar

& 33519] full textE AQI5tIL 9= a freely accessible web search engine ©o]t}. the Google Scholar index

Mo 1 &

most peer-reviewed online journals of Europe and America's largest scholarly publishersg Z&st1l
9lom, T3t scholarly books and other non-peer reviewed journals® Z$sti Qlth ESH o]7l& fgo]
Scirus(from Elsevier, CiteSeerX, and getCITED)Q} H]ZS3sh 7152 7FX|1 o0, o|Zl& Elsevier's Scopus
and Thomson ISI's Web of Science®} H|£SF of|QF-0]& & T lo|tt,

=o|T Ardolyt AMulAolt 272 o] &AMl FE Q4F UEAT|= A
st 2R E9 o2& full-text repositories, online journals, online library
catalogs 12]11 7]E} Web resources@} services’t 9)tt.

NISO= ANSI BZ& 739.882A4] OpenURLI 7719] doJg| ZE|o](the Context
Object)g 7I&stR o, 2006 64 22%0o] OCLC7} o] BFEQ {A|He]7|Ho=2 X|FER
c}.

o714 2=
st} oest

> Use

OpenURLO| 7P ubdel g2t ¢ AU(2atel stav|afer Zre)o] izt Paig
sIA%S AMAlske Zolrk. shie] OpenURLOJ: Aish Aiginh 2E]AE AW - OpenURL
o] WAF TEAE(]S So], BT S202 e e Ao molx|)e} Y AE] 2



AE(E Sol, AAAEES 3 SEH o|8AD - o Uit R F O}E EAstD Uk A
C}E EElAEs} T URLO] E@so] Qokw, 1712 CFE s A k. EYAEY
Wate 715l o2 PHAEGOR 02 URLsE MY A9ds A%9 stolnxy (e
E v ARt WaR ShAlE gttt

> M
2
rin
=,
2
D)
)
ru\m

[m
olX
2
>
m[m E

O+ Z& 2 OpenURLO] T

URLOJL} D757} st
o|sic}h. COInS &= et

siEgsttts e 9o

1) ContextObjects in Spans, commonly abbreviated COinS,

web pages®] HTML codetol AMA] HEIHOIEE WA sHs HHolt. o7l Al 2nEQolZ stojg AX| HE
dolHE HMst7] Ysto] 71A7H=EE AA] ofo]’lat client reference management softwares EHst== Strt
o] telglo]E]l= E3t OpenURL resolver® WA 2 QIt} I2]1 o2 So] o]ZAL one’s own library(EA]a)
of gl Aol AR T 4 s Fth

> Format

OpenURLE ol§xto] 7| wa-Auje] F4AE st 9t shiel 7|2s URLZ
O Ho APA O Z key-value pairs®] FEfES Zt1 9100 contextual dataS &35t Q)
+ HeY A2Edog Aol QlTh. contextual dataow TiHE-o] AA] glo]go]Xx|gt, 1.0
HHoAY, OpenURL HA] Q1A stolmy IS molsty Qe A, QFH Ad|29
99 Sol st Aust meE 4 oo

<<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=]R&date=2000-11-03&stitle=]%20Biol%20Chem&volume=275&issue=44&spage=34826

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

http://sfxserv.rug.ac.be:8888/rug
?1d=doi:10.1074/jbc.M004545200

Legend:
BASE-URL of service component.:. http://sfx]1.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

2]9] o= OpenURLS] WA 0.1& Aoj tjsf} 7=t Q).
http://resolver.example.edu/cgi = link-server?] 7]E A 9l(base) URL ©o]|C}.
version 10014 olA& tg3} 2o tha ZolRA|R B2 olck

http://resolver.example.edu/cgi

?ctx_ver=739.88-2004
&rft_val_fmt=info:ofi/fmt:kev:mtx:book
&rft.isbn=0836218310&rft.btitle=The+Far+Side+Gallery+3

rr
P
o
.
>
35
2

9] query stringg VAol B, ohZ} 22 3ol A= ok

1) version 1.0 OpenURL ContextObject: ctx_ver = 739.88-2004
2) 7]1&H4H(book or journal)of Tist metadata ZEUH:
rft_val_fmt = info:ofi/fmt:kev:mtx:book(journal)
3) an object named "rft'tt o]29] AFEO] HTH:
rft = { isbn:"0836218310", btitle:"The Far Side Gallery 3" }

OpenURL-E 1990¥t o Ghent tfste] AtAQl Herbert Van de Sompelo] 7§2H5t3)
C}.

* FRBR: Functional Requirements for Bibliographic Records; (/'farbar/)
FRBR: IFLAO|A 725t 734 entity-relationship modelo]®, 0]71-S o] A} ZHoj
A BH, 2801 TAH S5 AJX] HlojEwol A0 gl FAMo] ojjgt o] &XF JFef HH

9 Zolck. 3t AAREY WAL WA ASHE FoF 4 Yr YIS A Weo,
ojje PM F2o| G Bl FAMA PHe AFAL. of o] FAF o9t

ol
Pasre]7] mh2oltt

Dall

AACR2L} ISBDO} 2+ S43t BE 7|&ute

> FRBR entities



Endeavour

ViWork

realizatio reaslizationGf

Expression

embodimen ermbadirmsntOof

Manifestatio

exampla cexamplaror

ltem

part/ipartST relatedEndeawour
Group 1 entities and basic relation

responsilbleEntity
responsibleEntityOf

creator
C wene O~ v
[PPSR U, RO
1 ResponsibleEntity
realizaer i
) T realizerOf : :
- |
Manifestation - Producer :
producercf : CorporateBody :
I . OWNer f
tem T owneroT

Group 2 entities and relation

FRBR= QIE|ES] D502 /g

> 1% 1 QdE]E]= WEMI(work, expression, manifestation, and item) o]t}. o]ZH 52 X
A g o4 wefo] Avtgg EATC

> 08 2 AEEE AL J1E, T80 AN, 18 19 A8 T oa w2e
feyshe UL Ak,

> 08 3 AEEE 318 19 28 29 A" w20 FAolo], Jpd, iy, AR, At
ESEEY

u

I 1 QIgJE]= FRBR 2do] 7]%o|c},

g



q gEerolch og Sof, WEwo @FT 9 1AL
bl AHE(work) olth. 92]7} “WlEd 92 FEsict w W

@ Expressiono|gt “S¥Hst XA E= oA FEjo|H, §t A=o] ‘FAsHE o wAysict.”
| EWIQ] 99] expressione 17} £ otHOo] FOQtYd L& QIck Fo] I ApA|7F oflzt o E
o o5 Sotoz mIHEC}

@ Manifestation o]t "oj® AFES mISh:= =& AAE oot shue] QBB 24
mainfestation2 X|A<l ZEIEQ}L 22]|A e & tje} UHS|A =Ust EMHES 7

£ Z2]A A S manifestationo]2} stct. “ 1996 0] v EHl 98 woro] o
U HFE= manifestationo|th. B]E 7|2& XK= 4Het:, S22 manifestationo] 2| IZY0]
U mage e apdel deiz nAsold i we Bie Wit shetE, ojze 2
o Alstoltt” A Watmijel 19964 A%o] that el Re] Al wWEW AT 9¥iol
og 23]= d¥t” o2 0|78 manifestationo]2ty HE2C}

-

® Itemo]2t “a manifestation?] T ofojct.” ofojelo 2 Xoj=l ClE]JE]= &HAlgH JlE]E]
ojch” 1996\ ALY At zhzhe shto] ofoldllojct, Q2]7F "HEW wgkay 9wHo]
=atruo] 1996 AF AREo] U] x| mAToA thEEQIcH T wE of, Q2= dut

Moz E4 ofo|slo] tjs| st 3lolct.

> Relationships

FRBRS QNEJE] Zho] J2)3 1 gto] Qi 2AS WAIch AL Aele 7o Pag
dysted Wad JEAN £82 ATHDE, AAl, B2, EX AA| dojejdo| et Ze
Ae Faletels ol gAte motxt fTolth T 9@9) oo cheat e Zlo] w3t
ek

® Equivalence relationships: XA ZEIEQ} A AtHo| HZEL]E sF s AFZ0o] ZUst
manifestationq] AHEE 7Ho] BARsl7L} E ATt 1710] AAYE Ajojo] ERists T
olt}. o2& copies, issues, facsimiles and reprints, photocopies, and microfilmsdt

22 xjAZ(reproductions)o] JT}.

® Derivative relationships: 9AAS ZAHZ St AR A T(modifications) Afpo]of
E/st= #Aloltt.  o& £0], Editions, versions, translations, summaries, abstracts,
and digests 7} 9t} Z2li E3F AR AZAo]X|uE o AZS ZA=Z SH JJERE
(Adaptation), 20| W, AE| ZAN EHES Artde SAsts Mze AL w3t
=},

® Descriptive relationships: A&} 773 7|t e A Arolo]l Q= AA] AEE



QF 7 JdEJE]9] a description, criticism, evaluation, or review Apo]of] EX|5t= WA 0]

t}. o]79 o2E: 7|& A A9 annotated editions, casebooks, commentaries, critiques
L=

olct.

p. Ixxii <A 3% HEtdo]H>

* Dublin Core

DC uletdole] §olSe & Rajo] oj3] §olSolu], AV|2 BHOR AUL 7|adte
o A8 & SIck O] §oIEE R Y AUNIHL. ololx. U el 5) aeln gei
AL} o 2R 2 RE AUS 7|4sked A8T 4 9k DC detdo] fols

o] = AM|EX Dublin Core Metadata Initiative (DCMI) website0ﬂ1\1 Ao

=2 T M

O,
Dublin Core Metadata Flement Set2 &a2ixl AEA 0] 157]9] meld|o]g] 8o NEL t}
S 22 BEOA QSsta Qo

>.
)
|o

IETF RFC 5013
ISO Standard 15836-2009
NISO Standard Z39.85

DC vjebdlolel 71Tt AHo) 7]2olHREl A2 b oetdolg 71ES AL
oletlole] o}3)2 A@sticl, Wob oblel FaH cloje] 2ekeset AlWE Yol U
a2 oletelolel oj3S ;

o
| .
of 43 58Hde ATt 7hA] ALEF 4 ok

Lo

> Levels of the standard

The Dublin Core standardoll= % 71x]9] £&0] &gttt Simple and Qualified.
Simple Dublin Corex= 15 elements2 A& o] T} Qualified Dublin Corex 37§9]
71Ael @45 meteta 9] ©H(Audience, Provenance and RightsHolder), 7. ot ojuzt
qualifiersgt Y2 3t 59 element refinements® 235t QIT}.  elements
refinementstt AFAT 0] =35 & 5 Qe YHoRE Q459 of9F AAste Ae Zet

}.

® Simple Dublin Core

The 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



Example of code; <meta name="DC.Publisher" content="publisher-name" >

# The Dublin Core Metadata Initiative
et 543 JY 2ElS AYs7] Ystol =" g0l 7hsTh online metadata

standards®] 7igo] @&t Qe s71A 2ol

# DC-dot: Dublin Core metadata editor);

of Mulaz < Ho|XE ZHAMstol HTML tagsAld E+ RDF/XMLAY 2 mo]x]]
sectiono] A5t YRjE]l 2 AtzAoz DC HEHolH S AJatstch T Qstctd, AjAtE
HEtHo]B = ofg] 7FX] mIM(USMARC, SOIF, IAFA/ROADS, TEI headers, GILS, IMS or
RDF)e 2 A=Ay Hetd JEi(form)E AR&st HAZ & ot

# Editor-Converter Dublin Core metadata;

o] 2z}¢l mg2 3o = JIX|9] EAog AREE £ 9ltk: a Dublin Core metadata
editor, 712]1 a converter to UNIMARC. UNIMARC format© 2 ®Hglo] o|2olXl & T
EtdlolEl+= of2]&9] sttt t2fo]Hof an ISO-2709 file2 A7&tE 4 Qi

# DC-assist;
wefolel ofE§o2 A §54 St help utityoln] 7]EQ AmESolo] 9t help
o

A2 7T 9

pagess HEYofF+=

%S .

* SOIF: Summary Object Interchange Format

SOIF: QIEMge] 25 AlUe Eadsto] o2 YEYIGIN 283 4 b anag
HEtd|o]Eo]t}. SOIF= o]= Z =22kt tfshof|A] 7fekst Harvest Architecture?] d¥ =
ARI= ATt AAVNES =4St SOIFs ZF A9 7les A=z AAst7] gigo] shde
SOIF 20| oi2] 7o) 7Rl Al AT 4 Ak

(=

L O

# Harvest:
st AEZ Il Auo] sk, BAbsty, 7R3k, AQlsty, 245 9ste =
st wESHY % 9 = g

tch, 28] SOIFQ] YA =58 Harvest gatherersol] 9J8 AAr=l o290, Harvest
brokerso]| oJsfj o] 8AF ML o7 ALELHEE AA o, Est SOIF summarys plain
text, SGML (including HTML), PostScript, MIF and RTF formats© 2 AJAIE 4~ Qlr},

* JAFA/ROADS
ROAD templatest= ROADS AIZEZJo]2 A}835t= the subjects servicesof 25 Af
L=} o] =352 1994H9] the Internet Anonymous FTP Archive(IAFA) templates



S YAAIZ1 Zolt}. Dublin Cores ©]79] ®lEZ3 2= mappingst= A2 of2] HEH|0lE
25 ZHo] wgto] 7158t muio 2 AbRstr] YsfiAolct.

1) Template

> drawing, painting, etc.X® 2= o}l EQ} letters, shapes or designsE EA}st7] ¢St sewing(Z&H)ol| A At
L&) = a stencil(@H), pattern or overlay.

> ¥]%%t similar design, pattern, or styleg 7[A]1L 2% Ho]A]§ TrEEUH AMEH AAF E= Fo] iAo
02} 59 &2 page layout

> 7IHAA folEu MAES JjEA R ghESIE o 22j9] oJ=E {A|stL Q= a predefined letterql form

letter

> sample

® Dublin Core record:

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: I[ETF, 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

@® JAFA / ROADS template record:

Author-Name: Berners-Lee, T.

Category: Internet RFC

Creation-Date: 1994

Format: text/plain

Keyword: IETF, URI, Uniform Resource Identifiers

Publisher-Name: CERN

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

Title: Universal Resource Identifiers in WWW

Template-Type: DOCUMENT

URI-v1: gopher://gopher.es.net:70/0R0-57601-/pub/rfcs/rfc1630.txt

* TEI(Text Encoding Initiative) headers:

Text Encoding Initiativew= TX|E JEj2 = EHIAEOS] FHE st & & Fzo=
Jfersta SA|alstz] 9]t a consortiumo|tl. FEAL Q1Bs Ata|ubEt, el Yojst

o &L Tx Z1A7tsd HEIAEQ encoding W¥HE HASt= Electronic Text
Encoding and InterchangeES $Jst 7}olEZlQlS Al&st= Zojtt. g1 BE
TEI-conformant text2 ¥ headerdAl&= A X} Efo]E m|o]X]& Tt O "Qst 7]eA 0|



MoiA ol A H(descriptive and declarative information)S A3t}

TEI: 19804ch olef2 A 4H02 BEskn 9t tiAld QRatuole] ARl HAE
A|gFA HHBUYE] olt}. o] HEBEUYE]E Fx] a mailing list, meetings and conference
seriesE W7tsta QO™ a wiki, a SourceForge repository 712]1 a toolchainit ZF&

o]29 Alx7} H& 7|4 BES Hasty ch

1) A wiki (i/'wiki/ WIK-ee)
the Alda @esiy UEES F0h W, ARSES st ® o]Zg Witk HMAEL UWAHOR a simplified

o
=2
markup language or a rich-text editor2 ZAAE|0y, 714 9179l WHBIAIA L [kipedia©o]r}.

2) SourceForge

a web-based source code repositoryo]t}, 28 I ZF7JA9Ql source software developmentS EA|stal 2]st
7] 9lsto] AmEQo] JNURIA MR AFG Sty E oA FINAQ AA HRAES 95| o] AB|AT} AlF
&= o] AgoldH.

3) toolchain

HPHoz Tt ARFEH Z2I3o)y T2 70 AJARY 22 AEFS Yol AMSEE T2 I3 £19] A Eo]
th 7t £79) 222 g £79 UPo2 AL8sH] ¢ste] o] ERSS chainOE AHSE $E Yo o] §ojt
oJH linked development toolso|gtil ZQ A Y= 1 Qlch

XML 205 SEK0= Aot TEI Guidelinese A5 ZHY Fet AaEo|. oA
of =i HArEGoR A LA 4E iU zUW(ZAIE R T V2R o AlRE
Aol mui9l HTML1t OpenDocument)it= 20k 25 EfIQF 479 AJHIE AQL s
oA QIck of 500700 2 ThE HAE P @ac AHE(Tol, 2. A2, AYEAL A
4, 5) 77he sht o) sl ol 1 welg £ glon dEe Agstn A

1) The Open Document Format for Office Applications (ODF), also known as OpenDocument,
spreadsheets, charts, presentations and word processing documentsS $¢|$t an XML-based file format ©]
c}. o)7L office applications2 ¢J§t an open, XML-based file format specification® A&l 280z
7] Aot

0]719] BZ#L a technical committee in the Organization for the Advancement of Structured
Information Standards (OASIS) consortiumolA 7R3t o0, OpenOffice.org2 ¢t TZE Zuio]
OpenOffice.org XML& 2 & the Sun Microsystems specificationg 7] 202 5t QIth

OASIS standard®} ©&o], version 1.12 an ISO/IEC international standard, ISO/IEC 26300:2006/Amd
1:2012 — Open Document Format for Office Applications (OpenDocument) v1.12 SHE|QICt.

of #ES F FEo2 2 "ok Y ok EEo] 9= FEAYU HAE Jlan

tag-by-tag MEQ] Ao]. tfR2o] A4l ZWDTD, RELAX NG, W3C Schema)oflA9] L&

A2 AFSH O R tag-by-tag gl S &oll ABAbdH. U2 =7 o] Jrolmatele] AgAtut

SEeh Z2AE "*94171%11 Eae A0 22A 2E2 S8 BAS0] 712 He
9] =5= #lstol Unicodeo] Wjzet A=fof] oieh ApA 5

18ohs 1dEAhdll ool Fold Algts dehA7]=0] AHE-E

Unicode(Q 75| = A=A ?J
ToHA] = EAMES B

1 Qo

ru\o r
oI'

1) A document type definition (DTD)
st NJE9] markup declarationso]t}. 0]71& SGML-family markup language (SGML, XML, HTML)& 02 A}&



ofrs 45T AuSo] SWe 90| LRUE ojcjo] Lehiof st
o1 3 AT A PR AgdC £
DTD+ the instance documento|A] AFEE 4 Q= AEESS AAT 4 itk XMLE a subset of SGML DTD

£ ApgaIt.

2) RELAX NG (REgular LAnguage for XML Next Generation)

M)A o] XML&9] A7]o} ¢lofoltt - RELAX NG A7]ob= XML documente] 759} ZIER TEIS x|
XSttt A RELAX NG schema+ 1 AA|7F XML documento|A}gF, E3F RELAX NG a popular compact,
non-XML syntaxS A|-53tth.

3) The World Wide Web Consortium (W3C)
o]7Zl1&the World Wide Web (abbreviated WWW or W3)2 $¢|st the main international standards
organization o]t}

<History>

The World Wide Web Consortium (W3C) was founded by Tim Berners-Lee after he left the European
Organization for Nuclear Research (CERN) in October, 1994. It was founded at the Massachusetts
Institute of Technology Laboratory for Computer Science (MIT/LCS) with support from the European
Commission and the Defense Advanced Research Projects Agency (DARPA), which had pioneered the
Internet and its predecessor ARPANET.

W3C tries to enforce compatibility and agreement among industry members in the adoption of new
standards defined by the W3C. Incompatible (2<% )versions of HTML are offered by different vendors,
causing inconsistency in how Web pages are displayed. The consortium tries to get all those vendors to
implement a set of core principles and components which are chosen by the consortium.

It was originally intended that CERN host the European branch of W3C:. however, CERN wished to
focus on particle physics, not information technology. In April 1995 the Institut national de recherche
en informatique et en automatique (INRIA) became the European host of W3C, with Keio University
becoming the Japanese branch in September 1996. Starting in 1997, W3C created regional offices
around the world: as of September 2009, it has eighteen World Offices covering Australia, the Benelux
countries (Netherlands, Luxembourg, and Belgium), Brazil, China, Finland, Germany, Austria, Greece,
Hong Kong, Hungary, India, Israel, Italy, South Korea, Morocco, South Africa, Spain, Sweden, and the
United Kingdom and Ireland.

In January 2003, the European host was transferred from INRIA to the European Research
Consortium for Informatics and Mathematics (ERCIM), an organization that represents European national
computer science laboratories. In October 2012, W3C convened(A%l5ttH) a community of large Web
players and publishers to establish a MediaWiki wiki that seeks to documents open Web standards
called WebPlatform and WebPlatform Docs.

o] BN ALESIE W O AES BE Ej1E Ar%w Aol okyet 1519 stNE
B2 9oL Agdict A W, o ZAS TH lolseidla wHd gl
o] AP (chapter)xd 717ko] slgjN|E] 9l El15S 15—2}@ 2 =S AYUstL 9

e o OS] WY O GAES O UopIA| FBE Bt A T 4 AEE AHIEY] local
S| o

mlm
m)’
o
o
=]
39,
)

house styleg &4 & schematron stylesheet

1) Schematron

0F3Q) Aofof|A], o]Z7-2 XML trees &0 mfgo] EXjet Bxfo] Tt assertions(F7)& 17| ¥t a rule-based
validation language OIEJr. Est o7& A50] @ AET XPathS AFR5H= XMLOJA BEHE XA A0} ¢1ojo]
=

2) XPath: the XML Path Language
XML document2ZHE| nodesS AEist=0] Al2E]= query language ©o|t}t. 712, XPath= XML document 2]



ABE 2 B E] ZF5(e.g., strings, numbers, or Boolean values)2 AASH=0] AFRE 4~ 9itt.

E
0]71& the World Wide Web Consortium (W3C)of] 9Jsf AoJ&]1 QJct.

ol
o
=

Pl g XM
o8 7bs

oy u Lot o]Ae TEI

O0x|gt o 2 TEI Liters HIAE
2 RASRRE 04R7] e AL

Guidelines?] eH&mo]] Q= Ity
s 52 2ot

do R
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* GILS: Global Information Locator Service

AFEE0] 227 QR St Ze AEE B Y A=s st Aoty =AH o]
8o Adol Ut Aol wTU o AEAZ o83 & 9lonf, 1SO 23950 search
standardS <7 &2, title, author, publish, date and place?t Z+2 T AT Hol9 7fEd<&
=stol, A A RU AEAES A Mg A olslE 4 Ak hEe ASsStL 9
t}. GILS recorde EA#O EE Ao AX9] 7+sta(souped-up version) ©]C}.

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

0]71& Internet Protocol(IP) multimedia services® XAE3517] st L2 A 7|E E0]
o}, diApdoz AASH an I[P packet-switched networkoA] Xro}= SOjXsH= a
switched-circuit-style networkoﬂixi voice call serviceS Algof Sttt IPoA 2oyt
718} BEjo|Y o] Mu|AE AFsh= Oiehd ®wS(e.g., VolP or Skype)s AUREEZO|A] o]
2 7l=51A R 17 %g A1 7ho]] %gp} SR 2ot IMSE T2t BFESES A
gt 724 J)eE ot

IMS= 2 GSMa FHolde RHtYd UEHIS LHAIZ[2 = Y|4 (vision)o] T2, the
wireless standards body¢9l 3rd Generation Partnership Project (3GPP)oj| 2]slf TJX}QIE]
At o]z9] %9 formulation(3GPP Rel-5)2 GPRSOJA] “QIEYl AMB|A"E ATstH=
AlE=9tt. o] B]AL UZof Wireless LAN, CDMA2000 Z2]1 fixed linesyt & GPRSH
o ot& Y EYIE A|YsfoF stct= Qo] w2} 3GPP, 3GPP2 12]i ETSI TISPANY]| 9]
off 7341 it

1) GSM (Global System for Mobile Communications, originally Group Spécial Mobile),
mobile phonesoA AF8% second generation (2G) digital cellular networks® Z 2 &2 7|&5}7] -‘.’43}@] the
European Telecommunications Standards Institute (ETSI)o|A] 7jgtst m&o|t;. The GSM standard & first
generation (1G) analog cellular networksS TiA|5}7] ¥s5to] 7R on, A= full duplex voice telephony
£ FAgol7] Y& digital, circuit-switched networks 7|5ttt o] A[Zko] X|[UHA], Ho]E] FAlIZKO=R
e it A 20= circuit-switched transport®, 73 30l packet data transport via GPRS (General
Packet Radio Services) and EDGE (Enhanced Data rates for GSM Evolution or EGPRS).

ZHAE8XM 07, the 3GPP= third generation (3G) UMTS standards, 22]1 Fo]o] ETSI GSM standard®] ¥
o] ofd fourth generation (4G) LTE Advanced standards& 7§¥st3ict.

2) General packet radio service (GPRS)

0]7Zl& mobile communications (GSM)2 {5t the 2G and 3G cellular communication system's global
systemof]A] ©0]F0]X]= a packet oriented mobile data service o©o]Jt}. GPRSE  d| European
Telecommunications Standards Institute (ETSI)ol 9Jaff ®Fst E|Qlon, o]712 o]X9] CDPD and i-mode



packet-switched cellular technologieso] tf-&35t7] gt 7

Project (3GPP)9Jsll #aj&] Qlth 2] GPRS AEE= AZAA|7HY]

o tiEdoz, Mg oo} Ao uet 22 Yateln e,
GPRS is a best-effort service, implying variable throughput(X2]3F) and latency(ZA&) that depend

Zlolct. o]

A
[o

ol 1

A the 3rd Generation Partnership
Q28 HFsl= circuit switched data

He

on the number of other users sharing the service concurrently, as opposed to circuit switching, where
a certain quality of service (QoS) is guaranteed during the connection. In 2G systems, GPRS provides
data rates of 56-114 kbit/second. 2G cellular technology combined with GPRS is sometimes described as
2.5G, that is, a technology between the second (2G) and third (3G) generations of mobile telephony. It
provides moderate-speed data transfer, by using unused time division multiple access (TDMA) channels
in, for example, the GSM system. GPRS is integrated into GSM Release 97 and newer releases.

BT EFES W7 o] Ystel, IMSE o2 Sol, SIPAIY Fssithe ojrjolqut
[ETRF Z2E2& A8RITh 3GPPo] meh, IMSE of & mEStstelt Zlo] ohiel, 1

fhe RAT 9A  EojdeuE  2eujdolet 24 ofZo A2, o] WA
FMC(Fixed-Mobile Convergence($3))9] form& AAtst=0 =& &#C} o]72 AH|A
doloj 28 HL YEYIES vPA7|= a horizontal control layerE b 917] w20
7453t Zlojct =g]AQl & EHoA BH, control layers dubd oz LA 2o]of o]
oz, MqElas2 ARIEWY] Ao 7leS 7 Bart eloh. A9 oA Asfste 7o

o
L
WrEAl W83 B T/ FACTE 2 4 Qo

1) The Session Initiation Protocol (SIP)
Internet Protocol (IP) networksoA] voice and video calls?} Z+2 multimedia communication sessions& &
A5tz sl d2] A& &= a signaling communications protocol o]t}

o] ﬂiig—% establishment, termination and other essential elements of a call& ¥#2]|sl= peerg 7Hol|
Fadb= AR FYsitt. SIPE sty ®= tf49] 0jho] streamsz ©]£0]%l sessionsZ THE1L, E’i@oh, %
=23517] 40}01 AHEE 25 Qlth SIP= two-party (unicast) or multiparty (multicast) sessions&0 2 AREE &
T 9ty k2 SIP ojZoA= video conferencing, streaming multimedia distribution, instant messaging,
presence information, file transfer, fax over IP and online games® 7}=3&tct.

2) Fixed-mobile convergence (FMC)
o|7e =ARYA oA 1FAl T2]u o] FAl(fixed and mobile) networks 2Fo] AfolE AZAT]=

change ©o|t}. 20049] the Fixed Mobile Convergence AllianceoA] ¥ &5H2: “Fixed Mobile Convergencedt
telecommunications industryof|A12] TAAl TJ3]7 o]ZA]l UYEQYIO xlo]2 FEMOZ AAHAL & Y=
transition point ojt}. 20 2K fixed broadbandﬂr local access wireless technologiesS 235t UjS
Mu|AS Ao =M o] &AE A, AMRA, SOl AHIEol e AZ FHEA7I=H Eod 435 4
AlgstA 2 Zojct.”

BT’s initial FMC service used Bluetooth rather than Wi-Fi for the local access wireless. The advent

u?ﬂ g I
tlo rr o

of picocells and femtocells means that local access wireless can be cellular radio technology.

o] AojolA “fixed broadband’@ DSL, cable or T1e} & Qlejylo 20o] A& S ojn|sty, “Local access
wireless’= Wi-Fiel 273} SAlst 7252 ojujstcy. BTQ] %£7]9] FMC service: local access wireless8&0 &2
Wi-Fi Htt= Bluetooth2 A}835HC} picocells(EA o2 712 U9 offices, shopping malls, train stations,
stock exchanges, etc.y} & #Are x9S dhdst= A4 %29 cellular base station2 Estt}h), or more
recently in-aircraft)?} femtocells( AP0z 7oyt A AIAFOA AlLstEE CAFQlE a small,
low-power cellular base stationg @sith)e] &3lo] 2Ju|st= 718 local access wireless?t cellular radio
technologyd 4~ Qlth+= 7ot

QJojlA] “seamless services =t W33 FMCo tfd] oJopr|&h o], “seamless” ©o]j= UA|2 “seamless
handover "& st} o] 7]A seamless handovergt t}-21} 7to] one of the FMCA specification documents®]
g oA ARl AeHcal)E Woll glo] olsA UEYIzRE 1A HEJIR AR AZ uisich
seamless®t handoverg <Qlsto] Z/dolut Hlojg] Ao ojrst 7Ae LASHK] ¢h= ZE DI (from the



calling party or the called party’s perspective).

* RDF: Resource Description Framework; see p. 186

The Resource Description Framework (RDF)= 2 metdjolg gojg =®2 C]A}
olel W3C 2do] st B=ojrd, 9 mo|X]9] title, author, modification date, content,
and copyright information @} Z2 < A4S 7]&s5t7] st W3C &&Foltth

* PDF: Portable Document Format

PDF: S8 4ZEQo], steglol, 121 SoAlot: SuAQ WAoR FNES
#AshE ot ZUiolw, Zp7te] PDF M2 1713 yAaFo] sh=td Lagt text, fonts,
graphics, 22|17 7]e} YE S Z3hst1 Q= a fixed-layout flat document &0f 0] 9}
o}, olRe st ALAL} BAL SAlstAL meEs} B b2 Aol HEY 4
£= gr5odl oujAl2A ZUE FAY Aol BE QA4S ZED Yt 0
(Adobe Reader).

* TIFF: Tag Image File Format

TIFF= dutA o F graphic artists, the publishing industry, and both amateur
and professional photographers 7oAl Q17] 9= raster(™"FAl) graphics imagesS A
Asb] st 2FE w Zoolck. o ERS e Aldus AN HAd & FUEo= o
=9 X]gk 20099 HE Adobe SystemsofA] &a]st Q)

ool BRE wat ool A T AR} 2N 2 4 Ut Kol ol
o] SAMAL= tiff U tifo]ch: o] &AMAIS] ol Ul 8P -2 raster image(bit map style)

olct.

* library 2.0

gfojHa{g] 2.02 =A{@o] QI;EQ FAlof = Olﬁx} A ME A AlEg YoM &
o, o7 MY 255 ZE=R st 4 2.09 /g 7le2 =A{do] A=t 7igoeltt. 2005
{ Micheal Caseyo] 2l S22 AGEHJOD, o] &4} H?QJ MBIAZ WSt Qs &
Aol EMEE wrygsty oty & £~ Qlth. Library 2.09] 7@ Business 2.03F Web
2.09] 7oA RE 2 Zol, B 7] Fdg 7|24 FstZ 7HA L Tt

> Overview

"Library 2.0" £o0j= Michael Caseyo] 9] 219 2=z LibraryCrunchojjA]
Business 2.0 and Web 2.0.2 & w4 XS A835IYCH Casey’} @atzd, “ 2.09] e
Q452 =AY ZARYEHAgE A&FE JEPE Jenz, &AM 53] I EAEE
technology-driven services and in non-technology based services & Th9] AIX}Z9
QIth"m stwA, E3], =AW ol &Ate] Aol Exlsty] Ylsto] A&AQ wE Here £A



e Z7slob stk FAsteict.
With Library 2.0, library services are frequently evaluated and updated to meet
the changing needs of library users. Library 2.0 also calls for libraries to

encourage user participation and feedback in the development and maintenance of

library services. The active and empowered library user is a significant component

of Library 2.0. With information and ideas flowing in both directions - from the
library to the user and from the user to the library - library services have the
ability to evolve and improve on a constant and rapid basis. The user is
participant, co-creator, builder and consultant - whether the product is virtual or
physical.

> Key principles
1) Browser + Web 2.0 Applications + Connectivity = Full-featured OPAC
2) Au]A0] YApRlaf Md w o] o] &AL} Fof(Harness: O, o]-8-5tt})stet.

)
3) Ol &A= AUIAE AlEeh =AMS WAAI7| L (craft) WA 4 Qlojof giry.
4) Z9(peripheral)?] o}o]tjoie} AALR-S £AI5to] EAT AH|A wilo] £3HA|7IC
5) Al&sHA MUIAE ZANSEL ZHAAIZIH, AAEA] Bot MEFL £2 Aulaz giAA|
J) 5= wejsitt
® FA
D AR geol BAEORMY EAT
2) 3%, A7 ARUES FHO2AY mAT
3) 7§UE "rEAl w A3 SDIAE] A, AJAX(Asynchronous JavaScript and XML, o}o]

ofx: Tjetal 9 ofZajAlo| o] AALS 9s) ofefel 2 £ S olfsts A A%
Jlgolh #RARE 98 HIML or XHTMLI} CSS, 54 a9 2 9 54| A
woto] 4% AH2-S 95t DOM, JavaScript, YAHIe} B E7|K 02 HojE g wat
Al st XML, XSLT, XMLHttpRequest)l} RSS feed.
4) ol @xte} AESE EAT: Lalel FIAEA( AN HAA, AAE, oHY, A},
SMS, PDA 5 jebst ARUA0lA THE E5) 7ts)
5) A e 5AS w8t TAW: L8l EEeUS E5) o]gAlo] FrEgLa

tlo

p. Ixxiv

* MODS: Metadata Object Description Schema, Library of Congress
The Library of Congress' Network Development & MARC Standards Officeo]A]
2002\d0] gt BRI S5] wAT oTEOR ALEF 4& b 3 Rele] HX 84 2



MODSE 7j¥stth. o]71& an XML-based bibliographic description schema ©°o|H, T
Aol A AR&sh= MARC ZBio] =41/dat DC HlEtHol8 o] STA il 11| EHggo=w
AAERJT. o]AE o' FLol= MARC 21 AA] 2ROIA U2 @453 AMATDSH7] ¢st
GIMARC =] olo] MES mateln 9lon] £AHel ABCte oloj-0]£8 Bl152 Al
stal Qltt. o]7lQ] 7|&L the Network Development and MARC Standards Office of
the Library of Congress®] X]¥-& 4€to} the MODS Editorial Committeeof]A] #a]st Q)
.

> MARCe}O] 7|
MODS 2ZE=+= MARC 2itz28E 52 Holf a45S 7IHeres AAE AR,
+ MARC BESZ FYstAl= oo, MARC BEO2TH tagginget BES} SHYEEE
A}J‘lo}xl O}bﬂr MODSO|= HloJg] @ A4So] EAfst=Y], & MARC #ZE¢t 53ts}

HE
Al ¢¢oo 2@ MARCE MODSZ Fi& MODSE MARCZ ¥oigh off ojH &Ao] whAysicy,

ol A
T

_4

et

> 3

® 7]E0] Ap7]sof d"istol 1=0] TS

® MARCET} detailstx] 2sto g, chopst A 2
ek,

® 950 9J= DCY 7|gt W} o

S e
enhanced& 4~ 9Qlr}.

T N EES MODSO| mappedd 2

EN
rOl'
=]

S AFRSH= item descriptionsE mappedstil

* MOA2 DTD: METS=Z TjA|=.

The Making of America II Testbed Project= CTJX|& 78X T2jo] = Q3T mjetH|o]
H 9455 A A" NEY /Eg &o UAE =AH AAE HEtdoletet HE A
=2 SlAsH L Al=stitt. o] HEtHolH N E+= XML GFHE {d2 Aot MOA2
DIDZ ol ¥dell 71280z Bd Hct clxg AR vleiolgo] E2o] A3t S5
¢ 2848s Alsste &9F MOAZ DTD+ ©A] Alte Y dA2 ZiA|(diaries, still
images, ledgers(¥5), and letterpress books){rS I ESISIEE TARRIE QT DTD7 B
o gde] Aggowm, 2719 2o gAQlo] XAl = wAIZE Y F9¥sH e
& 20z DTD2& 7|& HEdolg o] ids Zuter &8]8 27F X =3 #7420
20 text-°} image-based AFdZ ¢ 7|=A HIEUO|HE AH¥st7|= gt mapA o]
ojret XA Al&sHA] %o

]

S audio, video, and other time dependent media®] THsh
o, Bx] Hadte] YRA o)1 o)uA A3 Jl5ere AlBac

Ol 2ot G0 = =45ta, MOAZ DTD+ HA|2 =AW A9 7|ai #goz n&E
shd Hlol8 @4 NEC I AEE mIAsH] #et 7leA 7S & tE EAAZI=H A
chet ol e shgict

MOA2 DTD 7RATo] I3 71x A BHF L o2yt Zth 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

o712 FEA ¥ =15 U43535tst7] Y3 XML standard ©]%, the Technical Subcommittee for Encoded
Archival Description of the Society of American Archivists, in partnership with the Library of Congress
oA 25t et See p.78

2) indecs (an acronym of "interoperability of data in e-commerce systems"; written in lower case)
O] 1998-2000 Afolo] -2 UlEHolE] FHFo)A AME-Eo]2 music, rights, text publishing, authors,
library and other sectors& ®E$5}7] ¢J5to] the European Community Info 2000 initiative@t of2] 7]itof] 9]
ol Alm A¥E W m2AES] dRolt. o719 AF Huxeh W AL FWEICY, the indecs Metadata
Framework document "Principles, model and data dictionary"s 7r2kst Qok&o|c},

o|7& oA F&/do] £2FE FrFol UEYI eHFolx AMEY] e-commerce§ O & AMEEE UEIH0]EQ]
QAEAES BASHA Aot ot oA sghdoldt st AREH A|ARIA @7 b TRE A2ARIA o]
= 2ojof tsto] & 4 Q=rtet e o2 thRE L Flo|tHe.g. if A says "owner” and B says "owner", are
they referring to the same thing? If A says '"released" and B says "disseminated”, do they mean different
things?).

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

0]71-& multimedia presentations2 7|&35}7] ¢5to] World Wide Web Consortiumoj|4] ZAst Extensible
Markup Language (XML) markup language ©|C}. T3t 0|71 & T2 AFES APo]of|A] o] F0]X]&= timing, layout,
animations, visual transitions, and media embeddingo]] 3t markupgS AoJstt;. SMILE text, images,
video, audio, links®} Z-2 w]to] ofo]’l5Z tfg SMIL ZAANEolAEa th4o] <4 MHEZRE 2 opdsof Al
o 5 9= & sttt SMIL markupe XMLZ A& HTMLYF SAMES 7 Qict.

4) MPEG-7

0]712 multimedia content description standardo]®, ISO/IEC 15938 (Multimedia content description
interface)2 EZ3}E|Qich 0]71S o] 8x17 WAICHAIQl AlaS Al&4sty §8AM02 ERMSIEE AHE I A}A|0
AZA|Z 4 Qlth. MPEG-7+= 3A1A 02 Multimedia Content Description Interfacegt 22t} J23jog o]7le
MPEG-1, MPEG-2 and MPEG-4X3 moving pictures?}t audio?] AAA 3IYE th= mZFo] ofyct o]7le
HEHHolB & A73t7] $15te] XMLZ AREstH, ol 50 S§E& eventsE tagshr] ¢Isto] E+ 7S ko] o
RIAI7171 Y5t timecoded] RAHattached)® 4 Qlct.

p. Ixxviii

* EAD(Encoded Archival Description)

EAD DTDO] 7k m=AEL= 1993'd the University of California, Berkeley®] T A
FolA AR ) o] vZe] meAES] SEE AHIS0] AFSIL b AHRY ol§L A
A5t7]  8to], archives, libraries, museums, manuscript repositoriesoA] TH=
inventories, registers, indexes, 712]1 7]|E} documents@t & AFHEE 7|AVIEE A7)
LSS ARt As 4 Qles, v-543d A99Y mEo iz i 7hsde Ak A

o 9ict.
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p. Ixxxv

* DOI: A Digital Object Identifier

DOl A} thRHlESt 22 ZARAE [fLstAl A8
AlgEApolct. Atzof st HEtE|olE = DOI olgxt 4
g Ate2 &S 4 = URLY 22 JX7F 29te7]
ZAQ1 wrdo 2719 fix|et 7|t HEHHolE &2 WY £= Qloy. DOIZ 2249l 4RHES
HRASH= Zlo] @Al URLE2T msts ZAEOE 4% S IS Alsst=td, dystH
WY o AbZ9] URLo] WetthH, &WA:= M2 URLZ PF3sH7] flsto] ©X 2719
DOIE HEfHo]EITS 78AlsHH &]7] ofFo|ct.

sP7] 9lstel AMgElE BAIR(UAY
gatel ARED], of oletdlolelo) s
= 3} CAWESR DOl g-pA ol

> DOI names
DOl name& ISBNoJu}t ISRCe} ZE standard identifier registries@b= t}+=2C}.
identifier registry?] ZA.2o EAXst Xto] AHAIES Ha]st= 719 "hHof, DOI system
o] ZQ3%t 2L AHAIES =1 S 7H55H u}gg Zlo]tt,
DOl name2 2x1el FEIZ Astol, 2o /)2 F2EE SRl ol 5w
£ Urlold itk GFAE 2 olgel SARE dehol, Holk: 1 Azl ool
glo] 1 DOIe} Ags =W AME Uepdch thREe] dAQ Unicode 2RSS of

st
‘—- 2 v
Ao ZatEl & 9lon hASAIS JLdsto] 6H"4%E}.

Mo _@ |o

1) The International Standard Recording Code (ISRC)
0]712 sound recordings and music video recordingsgE §YU5tA Al¥Est= =4 & FTo|t}.

The code was developed by the recording industry in conjunction with the ISO technical committee
46, subcommittee 9 (TC 46/SC 9), which codified the standard as ISO 3901 in 1986, and updated it in
2001. An ISRC identifies a particular recording, not the work (composition and lyrical content) itself.
Therefore, different recordings, edits, and remixes of the same work should each have their own ISRC.
Works are identified by ISWC(International Standard Musical Work Code). Recordings remastered without
significant audio-quality changes should retain their existing ISRC, but the threshold is left to the



discretion of the record company.

o 2 Eo], DOI name 10.1000/1820]4 A5o]lx 10.10000]1, A O]At= 1820|c}. A&
At “10.72 1 DOIY} §5A1§ UERo], FFA] ot 24 10002 §5AHE ojulsich
9]9] J|oj]A] SEA}= the International DOI Foundation ©|C}. T3t 182%= Auo|Alo]AHLt
ofoldll IDojn} WU AbZ-S UEPHCHY Q] o= the DOI Handbooko] %Al ®{7&olct). DOL
nameg 0|85t 918 ZoJAL doi:10.1000/1824F m7|sfloF stct. 918-Fo] slo]mHP2Y
S0l DOl nameol A “doii” HFAHE Askn. 1 Ale}E “hitpi//dx.doiore/ &
tiAflstol shte] URLAY AR&sHE dAstal ot o] S, DOl name doi:10.1000/182
L http://dx.doi.org/10.1000/1824] % =HIAE == Ar&stc}. wela] o] URLOAME HIs=
ofolelo] Astst 2gtol olx|z A F2o] urekSs =AFIE 2 3= HTTP proxy server?)
HAE AEstA dot

DOl nameg AREsto] AAMA ®&= 24 8] & 5o Zd=l= F2A ARE(
texts, images, audio or video items, and software)d} HEZHA Al A} S9] ZAFA
AEe v 4 o S o] named] NEA &2 HHS: S ol Areed BY

g 4 Qlty: 723{8 2 DOl name& a journal, an individual issue of a journal, an
individual article in the journal, £+ a single table in that article &£& &g 4 9
o AREUEY fEo dist A= siFAA E2iAeE, DOI AJA8loA o] the
indecs(interoperability of data in e-commerce systems) Content Modelo]] &3t To]
B AMlE ol&stofof stag, F9sHA st DOI nameof] ZAgEo Q= WEH OB A
webn Aelg|ojof it

(o)

> Resolution

DOI name resolution& Handle System& &£3l Al&%E 0, DOl namesS {H}= ojmsh
olgAtE LaR o]8% 2 . g]&2Me skl DOl named]A|RE, URLs ZR|o] A<
52 ®Ask= URLs, o]-Hdi} 2 MulA, = sty o] HE(HolE] ofoldls o]
Stufo] %ol EtolgH EﬂO]Ei Z£7t0 g o] &Ato] WY sl £t. Handle SystemofA]
DOl name sto] sisolt] 137 oo li of 99 s NEQ 2 7HR|AL i st
J89 ez 4" OPUr—J dIiexhd AL = ot 7 )iE9) @2 Hlol§ o L&t
o1& AFYsti = 2719 “<type>” BEo| X|AH HolE] [T THA ot st

—|>

1) The Handle System
ol QBN HAIY AH2at 7]t Ajele] Pl AlMRH(persistent identifiers)g UiAste, elsti, o
st7] glat 71& Amolct.

The protocols specified enable a distributed computer system to store identifiers (names, or
handles), of digital resources and resolve those handles into the information necessary to locate,
access, and otherwise make use of the resources. That information can be changed as needed to
reflect the current state and/or location of the identified resource without changing the handle.

DOI nameS EA(resolve)stz®H, DOI resolver(d]: www.doi.org)o]] 771 <3 stojo}
5, #AtY http://dx.doi.org/E AF&5to] DOl nameg EIL & Qoh. o& =91,
DOI name 10.1000/182% ojEd|A “http://dx.doi.org/10.1000/182"2 3s|Z2= 2 Qlc}h.



@ HolAIL} JJE solHEAE ThFUESS ol2E Hejo] stolHHAE PASS B
4 o}, oj" Hele A 52 FIM]s(add-on)E #AEFC2H, DOI(E+ OE i5)Y ARA
o] B4 31835t 9ltHof: CNRI Handle Extension for Firefox). The CNRI Handle

Extension for Firefoxol|A+= 2719 B2}eA|2 sto]g il7eh Handle System 2 EES
AFR 5= hdl:4263537/4000 E= doi:10.1000/19} Z+e diSo|Lt DOl RURIsO| H 7ts
Al gt

1) The Corporation for National Research Initiatives (CNRI),
712 u]=9] National Information InfrastructureE ILsHsto] "UEYI-7]dt JW7]40] M2bd HH-S 2gh
st AlE|"24] 1986'd Robert E. Kahnol oJa) M€ u|gda] 7]wolc}.

CNRI publishes D-Lib Magazine, a journal of digital library research and development. It also

develops the Handle System for managing and locating digital information.

> Organizational structure
IDFE ¥]9e)7|#os 199840] $YE|gon] DOl AlAme] Fu7|wo|
DOI A|AEIT} HaiE] o= x|& FAHES BSsta 9 o
Skl g WOF ofyz2t DOI A|AE9) Zhdat WAlS
71¢2 DOl S5AOIA Mu|A2F A5 gttt o]
= 55H, S5AR stojg HEEolEet JEl HolH
TaE AFic 5271HE5e 3 IDFet Fstol AAHL DOI AlAHE
22 el DOI Al AHe] HAbe EXIA]7]1 150 43 o 8xF ATe 9jato] A
A=35ta 9t FA19] RAs9] 2]AE = the International DOI Foundationo]] 2¢]s &

uts o2 S27]¢oflA A Z& DOl nameS &Fst= 71 Tgolct: o] v RO UQ
g Atf=ch Autd oz DOl A|AELS [DFE

+ IDFE A5t Soto] ulgel v gRE
Wioz gge

> Standardization

DOI A|2812 SO 7idet =AA m&EolY, 535 BE2 20129 49 239 TREQ
t}. DOI= infoURI AM(IETE RFC 4452)Q1 “Public Namespaceso]| AlHAIS Zt&E A HA}
A2 “info” URI scheme®d] w2t E&% URIo|t:: infoidoi/ & DOI9Q] infoURI
Namespaceo|t}t. DOI syntax—= 20004¥0of oJo] NISO ®EZ&o] 9tk  ANSI/NISO
739.84-2005 Syntax for the Digital Object Identifier.

1) info:
HArsto|A] o]Z& URIs2 EHE|= Library of Congress ldentifiers and Digital object identifiers¥® legacy
namespacesS 5] 835t= public namespaceso]| 9l= AlHXIQ} | AHA}A] WSt a Uniform Resource
Identifier (URI) scheme o]t}.

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

2) a namespace
AP 02 o]712 symbols, namesC 2 L%l g A EQ] AEALEE ZRSHL Q& a container o]t

Namespaces provide a level of indirection(Z’dA #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 2]

Aitdoler gl shEapelofA], n-gramoldt EIAEL} Q1ojo] X|FH A 2HE] o]Folxl
n 7fe] ofo]&lof] gt AHKA M-S TSoh RAIRAR! ofo]’le S4, 4, ZAN ©of,
F+ o]Zo] TF base pairs(@71%, olFAE)Y &= Tk n-gramse ohHe] HIAEL}
Aojo] AMogHE] A=) size 19] n- gram& “unigram’; size 2% “bigram’ (£
719] AMEEIR= QIAIRE “digram”): size 3% “trigram’ol2ty REr} J2]1 Hroh F Abo]
2e 2 7 no ol olsf o]§o] AA =t o S°] “four-gram”, “five-gram”, 5

=
o -

Lo

1) n-grams for approximate matching

o] F&AQ A tgEor AMEE £ Ut} ofol’l9] &A]E 3t AlEQ] n-gramO 2 HHEO 2K, vector
space® AY £ Qlt}. dfustd I +AME a&NY YACR & #A9 Bud 4 7] giwolth dE &
Fol gupyloz H FAEY FAIEES 3-grame g HACH, 22]= of® At Amo|AE AA HHAHK
AHY "aaa’] WAVIES FQ5tL, T WA= “aab’o WANIES T2j1 BE Jhsst 3FAF ZAE XSS,

Using this representation, we lose information about the string. For example, both the strings "abc"
and "bca" give rise to exactly the same 2-gram "bc" (although {'ab", "bc"} is clearly not the same as
{"bc", "ca"l). However, we know empirically that if two strings of real text have a similar vector
representation (as measured by cosine distance) then they are likely to be similar. Other metrics have
also been applied to vectors of n-grams with varying, sometimes better, results. For example z-scores
have been used to compare documents by examining how many standard deviations each n-gram
differs from its mean occurrence in a large collection, or text corpus, of documents (which form the
"background" vector). In the event of small counts, the g-score may give better results for comparing
alternative models.

It is also possible to take a more principled approach to the statistics of n-grams, modeling
similarity as the likelihood that two strings came from the same source directly in terms of a problem
in Bayesian inference.

n-gram-based searching can also be used for plagiarism detection.

2) Bayesian inference
olZe FEdlofste i ARsE 2714 U&S Sl oiY chde) AbE e FEshE WHoln, EY 5
g 24 o o) thet &2 ZJAlsht] AL Bayes' rulesel BAK %g0] 3

Bayesian inference is an important technique in statistics, and especially in mathematical statistics.
Bayesian updating is particularly important in the dynamic analysis of a sequence of data. Bayesian
inference has found application in a wide range of activities, including science, engineering, philosophy,
medicine, and law. In the philosophy of decision theory, Bayesian inference is closely related to
subjective probability, often called "Bayesian probability". Bayesian probability provides a rational method

for updating beliefs



* Word lists by frequency

o] ofgt @of YAEE off] 555 FACR, ofd Aoy AME 2AEXY &
gt HlAE AToA HAYSE RIEE FA 8 dojss ATt 2JAEot. o] AE: §)
Ah=(leaners)o] AHiE9] ofF] st =30 st 2449 return(Zih)E FHAsH] 42

(@]
]

= =l o
0= &eA 7] x(basis)E Alssky Aot 124 o712 =2 course writerg A
Z10]x], st5AtE AdAoc=z oz s A2 ofyrt oA # JtX] FQ3h

(pitfalls)-& the corpus content, the corpus register, and the definition of "word"o|c}.

>
o U > oeh o

r |o

ol b
0.

1) a corpus (plural corpora) or text corpus

Aokt 22]31 FERAQl N EQ] texts (nowadays usually electronically stored and processed)o|tt. They are
used to do statistical analysis and hypothesis testing, checking occurrences or validating linguistic rules
within a specific language territory.

gtdo] ©@o] Al7|(counting)= A @ = e Zo|X|gk ofAl 2047 FHWIIR] A
oz olgofAlt ool FHAME ALgSL 9on, oE Sof gat BA|S(SUBTLEX
megastudy)y} 22 Aot corpus(A )9 natural language electronic processing(XtH

of Af)oflAl LA o] FofA|AL A

JAtAojshof A, frequency liste FlI=E 7HA|1 ©ol5& 257SH gAEo|n) o7]A
WlEet Aol mgg 4 gloks Jujeblucts dutdow S At WA 22 o
ol gt}

Type Occurrences | Rank

the 3789654 1st

he 2098762 2nd

[...]

king 57897 1,356th
boy 56975 1,357th
[...]

stringyfy 5 34,589th
[...]

transducionalify | 1 123,567th

+ Zipho] WAl



Almo] HA2 Apdolz © ofHl g2 tider, 1 £o e 54 "ol ¥z ¥l
T HolEo Q= 279 AFat= gt Zoloh metA TP w2 BlEo "ol &
ARl =2 ©ojo ¥lewo) oF 28 A W, Al WA ¥le w2 ©oj¥th= 3uj7) 0=
Zlojtt. o2& £0], “the Brown Corpus of American English” BIAEOA, ©o] “the’=
A o] YAl 9

1547} e Tojoln] AR WEo] of 7% AA|StL lr}. whetA A

** Theoretical review
A|ZLHAIL Jog (rank order) and log (frequency)?l & AF83to] a log-log graph
oA tlolE]E Z|YU(plotting)do=x 7Y A AT & o} For example, the word
y = log(69971). It is also
possible to plot reciprocal rank against frequency or reciprocal frequency or

"the" (as described above) would appear at x = log(l),

interword interval against rank. The data conform to Zipf's law to the extent that

the plot is linear.

Formally, let:

> N be the number of elements;
> k be their rank;

> s be the value of the exponent characterizing the distribution.

Zipf's law then predicts that out of a population of N elements, the frequency of
elements of rank k, f(k;s,N), is:

1/Es
a1/ =)

Sik;s, N) =

Zipf's law holds if the number of occurrences of each element are independent
and identically distributed random variables with power law distribution

p(f) = af 174"

In the example of the frequency of words in the English language, N is the
number of words in the English language and, if we use the classic version of
Zipf's law, the exponent s is 1. f(k; s,N) will then be the fraction of the time the
kth most common word occurs.

The law may also be written:

1

. Ty —
f{k‘ Sl‘ ‘f\ ) ksH}\ris



where HN,s is the Nth generalized harmonic number.

The simplest case of Zipf's law is a "l/f function". Given a set of Zipfian
distributed frequencies, sorted from most common to least common, the second
most common frequency will occur Y% as often as the first. The third most
common frequency will occur % as often as the first. The nth most common
frequency will occur 1/n as often as the first. However, this cannot hold exactly,
because items must occur an integer number of times: there cannot be 2.5
occurrences of a word. Nevertheless, over fairly wide ranges, and to a fairly good

approximation, many natural phenomena obey Zipf's law.

Mathematically, the sum of all relative frequencies in a Zipf distribution is equal to

the harmonic series, and

>~ 1

In human languages, word frequencies have a very heavy-tailed distribution, and
can therefore be modeled reasonably well by a Zipf distribution with an s close to
1.

As long as the exponent s exceeds 1, it is possible for such a law to hold with

infinitely many words, since if s > 1 then

where ¢ is Riemann's zeta function.

«x Zipho] A 1 WA

oj71e EAEo]
FAUES 2912 3 17gstots WA olck,
= Yololgt Ageul, AYE tojol AgEx| gtk ot

# o
ol @) EFN=@E) B xf)
the 1 301 301
of 2 152 304
for 3 108 324
to 4 81 324



and 5 68 340

xx Zipho] A 2 ¥Al: Booth(A.D. Booth)7} 443t ®Alo|c},
ElAEO] SHQE ZJ3E Thojo] Lof n &3 ©ojo] £0] v]g2 HIAEQL AJglo]
Y5t WAlol, Al tojofgh A gHct.

Haweio] QRS AshI et e ulo|x] TR kst Wolo] Al theojA
ZYAQ ootk o] 52, A, Aol & CAIY JARALE A4 Aol
2 HEstths Zlo] AtdAlg Zolatn st

* Bradford's law

19349 Samuel C. Bradfordof Qs ASo=2
SAoA FzRio] fof oigh gAS =
AMog Zojet Zojth. ojA9 342 Tl EF
£ oF 1/3%5 7L e Al 7i9 Aldez Rl a2 B9, ZF o] = steA
40] "]&2 linin? o] Hth= Zojch

St wotollA o]2lgt I{’& Pareto w#4tol2t R4} o5 &0, °F ALAPE A

Ao AnzAlE glsto] 57HxIe] A AES 2 9w, of AESoIA 1274e] FA} B
jafolata JPgel BAL J2lm 7tz o] dmAbl E che 12719] A J]ALE A7) o
N 2E x7t2 10709 A9e woRsttn spgsl WAl Ieiw o] dAjxle] wajmE A4
bm(Bradford multiplier)= 27} ®lc}: Al W64, 10/50]ct. A28 127]19] 7]AS 2712
o|-&5t7] {sto] o] AAbE bme viTHE e A'dS Hofd Zlojot. %, 5, 10, 20, 40,
59 AdZ mlord 7oy, old ol tifio AFAIE2 Al&5HA “there is little
point in looking further.”2t= g 7E=t},

ojgiet At FAH AEds st HeAEd Y A2 L5
Shuof oigh g 7HSAIZIAL ot ® stEo =z SHAIAEO] st wHg TH7He] At
= otk o219, AlX|o] shif(chools-of-thought divides)o|= A1Z¥sHA] X}ol7t YT}, F3$t
ol2fgh ol wet AEHOH, 1 Ad2 AUAA FFStae] dslE vtgsts dde 2

[e)
Ke)
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)
A
|J
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19
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rln
A
>
>,
19
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Hajxzco] HAIL Bradford's law of scattering Z12]1 the Bradford distribution© &
(6]

dA don, AlFAAtoef o] WAl o] AE&Ea ot

* The Pareto principle(the 80-20 rule, the law of the vital few, and the principle of
factor sparsity)
o] WAL 80-20 PAORE A FeIH gloo| W ARo] 9dolH Huel oF 80%7}
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* Luhno] 714

Hans Peter Luhn (July 1, 1896 - August 19, 1964)& IBMS] ZAEE &A1Y oW,
the Luhn algorithmi} KWIC (Key Words In Context) indexing®] 7§&A}oltd, 19 7}t
Azt YXE & %= 7}X]E= an SDI system¥} the KWIC method of indexing©]] TH3F ©}o]

“IYEO] Tojs Y4B ARAQL Tojoloz ZAl2A9 JEAI7E glo] gl Holxl
of. £5t AYES] Uolx FAoj2A0] ojulr} glojA] M Wolmalet wheby E7H
£o] golg Alelojz MAgsof Fet.”

# KWIC
KWICo]gt Key Word In Context®] F#Atojo], ZojAQl(concordance) linesg& i
oz 7 Uubtd oz ARRE| 1 itk o] A|ABIE Andrea Crestadoro9] o]l 18644 0]
THE|AE] T A THo]| A] 7}7@ HA A|3Het keyword in titleso]2} B2+ 7jdo] Z# 5t ot
KWIC index:> st=7]Ae] Aol = ZF ©ol=(stop words A|9])5 tifoz 1 Al
oA dudl £og HAE L Qe s FRoML sjETdezH TtEojRlt(form).
ojZle FAlstY E HAE Ao UulatEy] AL 71E UL g Solst ey
ofdtt. oS =0l A= o] 7IAtY] A A= (statement)t ]7]mtjo} 232 KWIC A
AL oteat 7S Zolth KWIC index2 ThA|2 Cifst @402 xpgEo] ‘2 A
B Ae gazolstes gk

o

g
=2

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(ssGMONLS FEO] nE 23t £H(all cyclic permutations of the
headings)s Attt QJujofAl AFLEAT KWIC index®] ® OhE o]Fo|th. A2 E%% 7
& 8 /M9 &2 FZ(sections)e 2 =W, G L oAz 55 &2
oA gt metA =Abs0] A 279 mEo Qe 54 ©ols sl Bagt Ak



A2 4 olth. o] ZHe A KWOC (“Key Word Out of Context™)o & Ad2{x 9o ¢
o] dutAQl(common) Zio] EE L gt}

1) A concordance

o]Z1 Aol RAoA AMEH FQst ©olE9 FWa A dmslog A6 w2 YAEo|th HRH olFAY]
o= o]7lg rtexg "HQsh A|ZH o]z, H]RO=2 9l5to], the Vedas, Bible, Qur'an or the works of
Shakespeare and other classical Latin and Greek authors?} 72 EWHs| £ Q3F XZFS0ho] AFAI9] Zof Q]

2 23 9t

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

olfte HAERRH PAhigh quality)d] FES FEsiUi= Udyoltt. FR9 BEE= HAIAHOER statistical
pattern learningy} 72 4Hth2 AL85}0] patterns and trendsZ devisinggt O 24 HojXit}. o]7l e dutd oz
Y HAES RAGSH= WY (DB &5 dojd EAEZ F71, A7, AUshks parsing 1My), £A18HH HolH &
2 igE F£&ch= Wy, 221 oY o R Aabs FHUbsh siMshe S 2L loh

o]7]A4 'High quality'st some combination of relevance, novelty, and interestingness2 sy, AFA o

)

2 0]719] AdRo= text categorization, text clustering, concept/entity extraction, production of granular
taxonomies, sentiment analysis, document summarization, Z2]1l entity relation modeling (i.e., learning
relations between named entities) 0] ZgE]o] I},

Text analysis involves information retrieval, lexical analysis to study word frequency distributions,
pattern recognition, tagging/annotation, information extraction, data mining techniques including link
and association analysis, visualization, and predictive analytics. The overarching goal is, essentially, to
turn text into data for analysis, via application of natural language processing (NLP) and analytical
methods.

A typical application is to scan a set of documents written in a natural language and either model
the document set for predictive classification purposes or populate a database or search index with the
information extracted.

* Lotka's law,

o] Alfred J. Lotkasl 7]&st xlojo], A= wxlo] olg) 7} S 28 ¥AS
59| shfolct. ojle SRRl MAL FWE MAEO VLS MWstu ek oAl s
A, o] MAES FWS Al 2t oF I/n® ojct. o BAlOJA ng 1Mo AXES &

et XA &5 UEHUH, Ao &4 a9 Alee 2 ot

More plainly, the number of authors publishing a certain number of articles is
a fixed ratio to the number of authors publishing a single article. As the number
of articles published increases, authors producing that many publications become
less frequent. There are 1/4 as many authors publishing two articles within a
specified time period as there are single-publication authors, 1/9 as many
publishing three articles, 1/16 as many publishing four articles, etc. Though the
law itself covers many disciplines, the actual ratios involved (as a function of 'a')

are very discipline-specific.

The general formula says:

XY =C or Y =C/X",



where X is the number of publications, Y the relative frequency of authors with X
publications, and n and C are constants depending on the specific field (n = 2).

* Moore's law
oe BHYOR, RE SEdelol oy e Fa YuAzel EWRAHS 4

the 2010 update to the International Technology Roadmap for Semiconductors
predicts that growth will slow at the end of 2013, when transistor counts and
densities are to double only every three years.

* 1% rule
QEY atolA, 1%9] Aol A ARUEo] Arteks Az BAY HHo| WA
olt, “Ao]EQl T©X] 1%29] o|&Agto] &t M2 THIES Tre+ Yo YmX]

99%+= ©A| o] &9t stt(lurk)= 7ol

A variant is the "90-9-1 principle" (sometimes also presented as the 89:10:1
ratio), which states that in a collaborative website such as a wiki, 90% of the
participants of a community only view content, 9% of the participants edit content,
and 1% of the participants actively create new content.

Both can be compared with the similar rules known to information science,
such as the 80/20 rule known as the Pareto principle, that 20 percent of a group
will produce 80 percent of the activity.

D. CXXVl1

(Ol XAt & 2] W-&7[¥rHAQlS 9t &Rl 7]%)
* tree(data structure)

Ed](tree)&t abstract data type (ADT) T
B(root)Ql value 2 X}AIQl subtrees®] AEA E
ofel 7xo] Aol BgA AEln ek Ea Hols TaE
AU(RE wood FUstn)oz  Aiddos AT 4 9o,
ApAl9] Zkoh HEof 519 e E(the children)o] Thgt 2lmeiA0] BlAER o]2ojAl HlojE

22]9] linked nodesz BT, &

IxE2 guisty 9= ADTe 72 g

Ho st k&
o

r

Fxolth JHX|g o] xEE2 HuAAC] FEo] Gt ofdH Zw RE=2 AZALA £t
e 2AIES 7HR L it o] EAlo] tist tiete 2 Eale ste] A Qe E2l2 HA|
Al wakoa FgHoz AFojd L ol o ol 7 re= g e 7t
1 Qlojof sttt o Eof, ﬁﬂ]&oi Egg AmEY, R} S =9 “parent
node”& Ush o QIX|g A¥tH oz gojg FxR=2A EASH =S ©X] ApAo] 2]AETH
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st x| Buo ofgt AmAAE EFHoHA
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Binary tree

(2)
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* R-tree 7|H: 37 HlolE4 OAFY HlolH 9 58490 Ao A& 9gh Al &,
R-treese 574 A2 AT EZ Golg] fLzolty. TfA] 3HA, geographical
coordinates, rectangles or polygons(th2rd)at & 2 MQIst=g| AFRE=IT]
R-tree?] <dutAol At 8o b= HAER XU AYPAQ A== o]Ro]Xl streets,
buildings, lakes, coastlines, etc.9] T}zZr@dy} ZHe T7HA 7ZBA|Z2 AASHY, o2 Sof, “g
HAAOIA 2kmufo] Q= ZE BEdS AHARe 2 Ao Al&sHA SEshs Aol

A
i
o

sttt i

1o h

H
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§
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* B-tree
B-tree= B2 go]E & HWUSIL, logarithmic(t4A) timeCo 2 B SX}A

_|>~l
figa)
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U2, AAE 7hsE E2 dlolg pxolth. Btreet shbel w7} 2] ol4e] childreng

72 4 Qe olRIgA Erlg dutsigh Zlojoh Ax2 JYPS §ASHE olFl A Eejot
22|, B-treex T 559 HOIHE i 2& A|AHS ALY, dvtsoz o]7]
© glo|gjuo]A W mel A|AElIA] AFR 5],

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

e ©A 2 B= 309 AA] LE9hs ZF=0) B-treed] 270l YA kt= W2 keyss
o 4 Aok o] 712 2719 SHEYE Wrs 9 (separation values)O 2 ARG

Ay

gck o2 Sol, WY @ YA wmSob 49 AR wEu stelER] S ZHectd a7e 2
keysE ZHHobgt dtth: att ay 7Pg Y%o] Uk BE FES awct AL Zloju, e
519l E2je] BE e a} a9 Atolo] Qg ol Mg 2EFd] Ut FYEY BE

o)

1) binary search tree (BST)
o|Zl& wjuj 2 an ordered or sorted binary treegti = ¥ =20, T}y Ze AMAS 71 9= a node-based

binary tree data structure o]t}

# The left subtree of a node contains only nodes with keys less than the node's key.

# The right subtree of a node contains only nodes with keys greater than the node's key.
# The left and right subtree each must also be a binary search tree.

# There must be no duplicate nodes.

Generally, the information represented by each node is a record rather than a single data element.
Yuidog wWalA], 2t woo o) BPE ARE shto] W foje @ispy] Wot: shiel glacolny 1

ZAGE, AR ol FA e, L EE52 WRE HIAEERTE AMIEY] keysol| whaf ¥]w T
2 ol FAaHrTE 27 g8M Egjo] £Qs5t A™L in-order traversal(E W)y} Z2 the related sorting
algorithms and search algorithmso] UfQ gg&Xo|at= Zlolct. 24X &Al Eg]: gets, multisets, and
associative arrays?} #Z2 Bt} 4 A Cl(abstract) Hlol8 25 F&5H7] 9sto] AMEE= 7124 Holg 1=
ol}.
* TV(Telescopic Vector)-tree 7|1
o] 7Y % Aokt AL Ftol Q= tlolElo ] s&Ao=m L5 Y WyHol
o, R-tree2 26 Weje ol 7 geich 5t ojzle £ OhAel ol S 22
a o
=2

Hof CHAMES ol oS BolS(ChAl WAL, MEl] WESe)S 7 E02 branching
sto] Alele ghsojof gt

* SS-tree 7|

SS-E2|(Similarity Search tree)= fAH= B7F A=5 ARESHH, Aot o]u]x] Ho]
Blo] §AMdS Hlast {AR=7E &2 olulx] HlojHE PAst=d Agst=s 2AY &4
QI ARl Lzoltt. R-EZ] AlEel Ml fx27F Holf 3112 MBR(Minimum Rectangle
Region)2 #&sh= W, SS-E2|= 4 J<(spherical region)C2 Hojg] gt &



o} o] gL gApdo] Ao R AL folat st el EA @olo] ol wAFow
52 AstAl7|chs ©Ee Fhx L Qlct

* X-tree 7|

X-tree's o}a] Ao EAjsts HlolE S AsH] 9isto] ALRE R-trees AR AHA
=] Aol Ed] Lxo|t}. o] 7|¥Hit R-trees, R*-trees and R'-trees®}Q] Xjo]:= IXHPOo =
242 HH o BAZL WAYstel N2 AZE WAS 29| overlapg o 4 9ck: Aol
of. @ebA o] 71¥e] :EF0] F5S dist] Hste § ol FEEA] RITH, O k&
£ AUHOR 4N wEol G 3B Yol A2 HOlE Frol B o)
S0 LAk P S Wolstr] st 1 + Agete 7| = ot
1) R*-trees
o172 FUAHEES ARIsty] flF R-trees®] dFoln], & R-treesit} H]go] & ¢ SA%, FAl0] point?
spatial datag A|¥st= AAS 7HR L 9t

2) An R" tree

o]72 F%F (x. y) coordinates2 {JX|E ARESh= HIo|E|E A=t AMEEE WHolW, 75 AIGY RIS =
2c 2 AFREI|E ity 7|EA0 2 R' treex= a tree data structureo|td], ZFZIREE AHOI5t=0] A}235t= R
tree?] ¥Folct.

* TJEAQl ZAARAX]; QBIC(Query By Image Content) 2R E [BM Almaden H-149]
ZRE

query by image content (QBIC)C. 2 22Xl Content-based image retrieval (CBIR)
2} content-based visual information retrieval (CBVIR)= th+& Cjo|E{H|o] A0 A T]A]
2 oluxlE Aed uEu= olt]x] AM FAE siZAst’] e computer vision
techniques®] ©]= oJt}. weatA] Content-based image retrievaldl concept-based
approaches2 A= YA o|c}.

o714 "Content-based"s+ 2Joj= o]0]X|Q} ZAZE|o] 9= keywords, tags, or
descriptions®} Z2 HEIHo]H B th= 1719] o|ujx|e] FHIES FAst= EMZ 2Ju|stH,
o]l wWErof|A] "content'$t 80]= 1 o]O0jx]9] colors, shapes, textures, or any other
informationE &s}7|% 3ttt CBIRo| vIAISH 0]8+= most web-based image search
engines®] +A15] HIEfHo]E o °JEstal Qlonz AupAog DI garbages AJAFsH] O
wolth.  ESH Ao 2 flojEyo]Ao] Ql= o]ulX] & Z|PEE YHst= A2 HlEEAR 0]
A B]FAA oY, ESE 1 o]U]X|7F BAFSHAL e RE 7]R & A
TetA AHAlel FRIESS 22 oUlAE filterd 4 e A|AEZ HOh £ MolS A

T ZolH, 1 Zute g5 A= Aol

1]

(er]e AL2o] Uj-g7]ukael)
* Query by humming (QbH): 1995¥ Fdt]sto] Query By Humming(QBH)
0]7Z1-& title, artist, composer, and genreo] T3t ¥ B= A|AHEIojA e goF A



A A|A~"lolct FESHA LREE ©Y Huty BR4E AE 2fieh Zotof oj3le A&t
= Zlo] AArAoltt, 0]71& a user-hummed melody (input query)Z 7Fota] 7]&9] glo]

* MELDEX: 19979 A& E9o] Waikato Tfsr9] MELody in Dex(MELDEX)

0]71& the New Zealand Digital Library's Web-based melody index A]AE! o]0,
249 SH(a few notes)E Z7& H|o|E{H|o]AZRE] melodiesE FAISHo] Ufo]Z2 &3
Ze2 CjxrelE gt

p. CxXxXxi

¢ (RAHozE QgAY

P35t dlolEHo] 29 d):

A’45tx] 1 "Cited By' 7152 E3f Q

A-GAQ1 Hlo]gy o] A0

> ScienceDirect

0]712 Anglo-Dutch publisher ElsevierofA] %s5t= AO]ER, 20139 7|&02
about 11 million articles from 2,500 journals and over 25,000 e-books, reference
works, book series and handbooksS AAtstal Qlct.

ol7i0] st&7|Atse 474e] Z@ Rofz AWs o] 9ok Physical Sciences and
Engineering, Life Sciences, Health Sciences, and Social Sciences and Humanities.
J23 o] TR §) AolE VXSS RRE A2L 0§ 4 9lon], TEoofol
pay-per-view purchaseE &3} PDF £+ HTML=Z A& BI& & 9t

> SAGE
o]71& journals, books, and electronic media for academic, educational, and
professional markets FoFo] =A|& o1 MEAQl ZtAtolrt,
1965 EE], SAGEEZ business, humanities, social sciences, and science,
technology, and medicine@t ZFH2 2o}9] scholars, practitioners, researchers, and
students®] oA JEE A&t Aot

—

> PMC

0]712 the U.S. National Institutes of Health's National Library of Medicine
(NIH/NLM)o]l 9)+= biomedical and life sciences journal literature® a free full-text
archiveo|C}.



* Bibliographic Database

o] DBY journaldl newspaper articles, conference proceedings, reports,
government and legal publications, patents, books =& Zgoto 7|&0] &SHE &
£AS] s AY AAMO| YHAASo|t LAY B2 AEezjob fEHoR, Ax|
dlolefulo]A0] Q= AA] BlZEo] cjpre HE UEuct J|A} gojAtR 58 e
U, E3t dubgo2 o]RdE2 keywords subject classification terms, or abstracts&
a5t 9ict

r QNG ZE ofUjeh 544 a1E Role e R
% al

|‘.U:£

f”|f” rr 4o P ru
Y
\

A A] HlolEfHo] A
ti#2] AR glo] &y
2HE AR O R 2olAl o) = .

a2)n ge Ax| HolEElo] Al CXE EM@oz Asjeto] Aold ZelEZ Eofof
A Algstal Aot £ gHHog v[-AX|A shs fojEyolAz ket 7
Abstractst}t Entrezet 722 Hr} dsh sh&eRA olX] A|A =2

I

O

e}

>

jn
rlo
(@)
=
®
3
a
o,

1) The Entrez(Global Query Cross-Database Search System)
o|7Z1& 73235t federated search engine, or web portalo]t, o]&X}&2 3}ojZ the National Center for
Biotechnology Information (NCBI) websiteo]] 9= %2 health sciences databasesS EARE 4 Q1w 2 sitt,
The NCBI is a part of the National Library of Medicine (NLM), which is itself a department of the
National Institutes of Health (NIH), which in turn is a part of the United States Department of Health
and Human Services.
"Entrez" (a greeting meaning "Come in!" in French)o]22 tfj%o] NLMoJA] o] & 7}53h ARES &Mst=
e BYFTHE AL vrgstn rt.

* Document-oriented database

0] DB+ semi-structured dataZ A ¢ XA JHE-X|FA JEES XA, AM - o]
Stes OARRIE HAFE =z ook o]d2 A9 NoSQL HoJEjHo]Ao] 9 71E| 129
o], "document-oriented database" (or "document store")gt= 80{&= NoSQL2 Af
|otHA 2 Q77 ARG T2y o] #AF dolgHo]A9] "Relations” (E&
“Tables™)o]] thst 7] @ate thxA9 “Document’ete FAA 71ES 71X C]ApQlstt=
=72 7R gck

AN

> Documents?

CHRAE-RIFA dlojEjdo] A0 Al AP e chywERR: Afdolch. 2t ChRUE-A|F
A dlolefulo]20] Mx|7E o]zlo] That oje] Ugo] met crEAlgh, YUHOR oE B
S OGHUESC] ofH BE Lol Aashylue] o5 tolE(Es FR)S BRA 45

shsitt= 712 71Ast Qitt. ojuff AFEsH= UssiyHoz= XML, YAML, JSON, and
BSON #ub otuyz}, PDF and Microsoft Office documents (MS Word, Excel, and so
on)et & 2% formst 9T}

1) YAML (/jeemal/, 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 % E o}o]tjo}E& 7}AetA U= a human-readable data
serialization format o]t}

YAML is a recursive acronym for "YAML Ain't Markup Language". Early in its development, YAML
was said to mean "Yet Another Markup Language', but it was then reinterpreted (backronyming the
original acronym) to distinguish its purpose as data-oriented, rather than document markup.

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

o|7Z1S Alo] AL 4 Q= EIAEZ 0]83}0] attribute-value pairs® = C|o]E] objectsE H&sH7] £

open standard format o]t} WatA o712 XMLO| tjeto2 Afmet <] o &7kl HlojH ﬁioﬂ 71%&* 2 }o
=y

S
il

OU

3) BSON (/'bi:son/)

o]7le a computer data interchange formato]t], =2 the MongoDB databaseoA] a data storage and
network transfer formato2 AREHC} T3 o712 simple data structures and associative arrays (called
objects or documents in MongoDB)2 E#s}7] I3t 24 formgolu], "BSON" 2} o2& JSONG 272 o}
1 9o, "Binary JSON"& <]uo|stct.

=2 YA dlolgyo] 0] =yt =
Ath= ARol7h et BhA] TslA, o7l

7S 2571 =Ust sections, slots, parts,

S-oh= FH 7HA oA Bl SHARE FA
shto] mzx Az|ofo] AAtstx] oron, Tal

or keysE 7t= 712 ojurt.
0Hgo] HHWE oS ArHBAL:

CHRIE-AFA dolgHo] A0 Qe HHYE
ol & ¥
(¢]

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

}

T WA ORUES 08T 2 4 Ak

FirstName: "Jonathan",

Address: "15 Wanamassa Point Road",

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

]

}

g9 2 GFANESL A2A2 ¥ 7A9 PEN 942 5L AN, 2L 3t
QU Q2SS VAL Uk BE DU} ALGSA] e WES WIRtoE Yr FouiA
UG WES A 2 b BAF colEidlol et 2], o] ofo] Q- ojmd ChRUE
(@ZE)AE ¥ BEL EAJstAl ook ol2idt wue M2 AEIL T clojejuo] Ad
gt RE CE YIco YT PES BSY A2 975 USOoEH ojHF Hice



27b 4 doks BEe 7L gk,

> Keys

OAUESS AMIS di#sts JEet 712 sl dlolEHo| 2o A2l S &
%% a simple string, a URI, or a path o], Tjo|EHo]AZ2YE TO-FHHUE |
AHEE 2 ot AR CoR folEHojAs ThFYIE FMo £&5 £o]7] Y5t 7|z d
el JhA|n 9t

> Retrieval

SHFHE-XPA dolgHo]A0] TrhE 2YT SAL HFUES FAMst=H A2 4
+ {I®s key-document (or key-value) lookup(HAl) o]elofl =, Glo]E{d|o] A7} O] &-A}
stolg ZARIEE 7= ORHEES ZMT # Q== an APl or query languageE Al
F= Aot o =0, of2{E2 ofd o] AAH ojd Tl fFo] B HRAHEES
st Hels 9 #E AX|qt, o]& 75Tt query APIs or query language®| 7| 5%

AR
Rk oyt H2jof olide de2 AedE wiuitk 2 sHAl Atolvt Hoh.

r-l% ni off HU 3O
ol

AEAIRI 2 O] &AtZ stolg WEo AAME ZA7F ofA AAte o ZAE AE3=A]
S A7 € 5 =S e IEY AR glolEyo]2o|tt

A-gANRI] HE= 12A17] s]lB2|o] FUZANA A2 WA, HEA QA&
18M1710 ©AE 11, Shepard's Citations (1873)3t 22 Q18X citators)o]] <]&f
L9itt. 1960¢ 0], Eugene Garfield's Institute for Scientific Information (ISI)7} &
7IAtg oz R £9] Ql8ARQIE AUNstYT: first the Science Citation Index (SCI), and
later the Social Sciences Citation Index (SSCI) and the Arts and Humanities
Citation Index (AHCI). 2] A W] A==l Q8&A0l2 19970 CiteSeero 2Jsf ©]
Folgon, ol2igt gojgo] & & JE YL Google Scholar o]t}

o O
Wy N o
2o rlo

> Major citation indexing services; H80|HA] st&A 0] Q] 2AHO]

# ISI (now part of Thomson Reuters)oAd+= QI CDZ the ISI citation indexesS
st qlot, ojilE2 ¥utAlez X5 Web of Sciencezt= olgoz 2 S A
gk o~ olck. 7a2]1 Web of Sciencew= the Web of Knowledge?] Go]EjHjjo]A 159]

# Elseviero|M+= Atdutstat  Arg|utstEoloA  FAEMEY  citation  browsing and
trackings FAFSHA AEsto] 2etRloz o]&& 4 Q= ScopusEs st QT

# Indian Citation Index2 QlwofA] ZHH peer reviewed journalsg Fgotil Y= an
online citation datao|t}. o]ZlQ] =9 ZA|= scientific, technical, medical, and social

sciences and arts and humanitieso]®, Q1= %] %9] citation database ©o]|c}.



the ISI databases®t Scopuss JLEooF2 &3l o] 7155HX|8, CiteSeer?t Google
Scholare= 22t0olog2 Zg 2 AL8g 4 9l

> Impact factor(IF)

o] e shaAlo] Alal FAl0) J|ASd] et FFUAL0] £5 Wt Mwolck ozl
5 57 SteXY HdUA 2745 7hecte proxy(H&=2)2 AFREVI= 510, =2 IFY
st X)= o [FO] staX|Hrt ¢ £Q5t sheX|2 ofAXItt. o] [F= Eugene Garfield(the
founder of the Institute for Scientific Information)o]] 2Jdf +5o]& 0 H, the Journal
Citation Reportsof] Aol st&XA]S thato g 1975WXH ofjd AAte| 1 QT

> Citation impac(CI)

Cle o3 717 Wyoz =49
usage and impact & TS AZStst citation counto|th. o]7& citation analysis or
bibliometricsg} BEc} 0l8B Moz AL oz 7IK] ALx Zo|A citation countse &
i e e oo ok

RIS

2 QAR & 7bAl B e A8E AR2Y the
6‘:]__

# an individual article (Quofy A}
# an author (Z7]AtE XA o1& 5
# a journal (St&X|9] 7|AME B 9

Meld shxpo] ClE2 Hro} A AFststr] 9ste] 7Host citation counts o]Qox e
A Eo] AotE]gict. 7}” Z 42Xl A= the h-index@t the g-index o|H, o|Zl&52 T
A AEE <l&golE AHY discipline-dependence and limitationso] o]|27|7FA] A
A2 YRS 7L AlUr.

1) The h-index

o] At E¢-=z0 tigt A4} impact & ©FE 75t w AMQlold, o] A A qualitys 2%
S5t= =124 Jorge E. Hirsch(a physicist at UCSD)of] 9]} A|QtE|ict whetA] iz 2 Hirsch index or Hirsch
numberatil 227]% §t}o] AlQle sixlo] Jha glo] QIRE =Rut of2 FWEON ALH 2o WS 2AR
b1 itk ®a o] AlQle stah, rjsl, Wb Wol ohjet stax|et 2 aAl Aol that AT impacto] A&
g 2 9k,

2) The g-index
o7l W YIES T WA ANAGES AZEsH] At Alold, 2006'd0] Leo Eggheo] 9l A|ote Atk
o] Aole EXSH ALALS] W0 Tjdt Q189] distributionS ZAE AAlstch: Q8% o] ot YHiteog
Agst @ gt 2ajo] 7L FojRE o, 499 g 7IAHE2 Aojw g citationsg 7 HlB2, g-indext {3
F oo} folct.

h-index@} ORPVIA|Z, g-indexe & 71A]9 A2 g £HFE&0Z ARGE XY 22 numbero|th: g= (1) @&
of JI&H 7IAMY £, J2|1 RS 7 VAR (2) BHA O R g citationsg ZET

-

-

> Eigenfactor score



ol
A
o, wstro] AAA Fade UEUWE rating(sd) ol i*%ﬂ%% F2 599 st=A
Bt} eigenfactoro] O Aost JdS 7X =S TSRS & =2 L
citations®t 3P4 incoming citations®] 4o w2} FFo] ZAA
Eigenfactor score= oj® &r&X]9] XA AQl impactsS EAstL

S impactE AJAMSH= She A= WO Ao Eigenfactor scoresS ZF

Eigenfactor scores and Article Influence scorest eigenfactor.orgofA] AAtE 1
o, Bgg & £ 9lth The Eigenfactor score?] EA-2 the origin of the incoming
citations Tsto] Telte] staxle] F04S SAste ZHoln, HaA A7t Ao}
L AE T steR|o] AElEd] BRY 4 A sl 202 oAl T k. IR
the Eigenfactor score+= the size of the journalo] JFS Wwouoz s AEo 42
(measured as published articles per year)?t & 87} 5" 7 AL T uj7p =coh
The Article Influence scorex st4X]9] 7|Ato] st W+ influenceE &4 35tE 2 the ISI
impact factorof =Asict.

T3t Eigenfactor scores 7]1E At A4S B715h7] 9]6h0] H-indexe} ZAgsto]
AH8E7E Ft,

* Journal Citation Reports

o]71 2 HAZI&ETFo]H, the Science and Scholarly Research division of Thomson
ReutersofA] A§AFSt 931, the Web of Science?t E3E[QJOT, the Web of
Science-Core Collectionso|A] A& £ 9ot o]Z& Fst [FE g5ty Q= AtHu}skat
Atg]apsto] shax|of tist AR E AlFst ot JCRE Y Science Citation Index®] &
22 Zmr ol dxfjoe =HE AJH]Ao|0, the Science Citation Index Expanded
(SCIE) and the Social Science Citation Index (SSCI)ZYE HAME citationss &A= AF
3l Qlct,

> Basic journal information
7 sh=Xo tiste oS £ JEE Algoril o

1) publisher, title abbreviation, language, ISSNoj T3t 7] 2A& 9] AMX] AH.
2) At upstof] 171719t Atg]utsto]l 54719] the subject categories.

> Citation information
71£AQl Qg Hlo&:

1) sl eo] ERE 7]xfo] &
2) Sur J|xjo] o8] AP O R ®i ohE st2A] o8] 1 staA|e] JAt ¢

|d

sl &=.o
off !

Qg &

[e]

N
P

[



* Coercive (ZF¢A) citation
o|712 &9 HARP} staX|E &Wot7] A Z]Ato] tisl spurious($ %) citations

[e]l]
o

3 5t7
9 zrletE® Ztasts SaEWO| & Jolrt ojRA| Foam stExle] [FE Q= ol4]
A Qdglslor 1 stax|o] Betd WA ol Zolct
Manipulation of impact factors and self-citation®] AZF2 steA sHFoA] Q=0 =
A2 xEe gtk J=XgF 20129 survey ZAIMoA= economics, sociology,
psychology, and multiple business disciplines®] XAF % oF 20%0{|A] coercive citation
2 A3 o= ey

* SCImago Journal Rank
SCImago Journal Rank (SJR indicator)= 3!
AE&wol AT FeA9 54 E& prestige & UE
d3FHo] st Awzoltt. The SJR indicator= Y EY 3
centrality measure?] dZojt}. O e Ap =2 Mo =520 HAH0] =9 A
o] o o] Tt dAS AR UEYI e 29 Fo48e &+
ESE o] indicator+= the PageRank algorithmo] 2Js] I7+S 4lopid,
Dolxn  oJAARl  &wAl A& UYEQIA ARREESE  UEIN. oA
size-independent indicatoro]®, 1719] ZF=& sr&X|9] “average prestige per article”

of w2} sh=XA]E order AlZITH.

1) PageRank
0|72 Google SearcholA] Ah&st= algorithmoln], FAINAIC AiE 7HX|1 AACIEE A Bt AR
PageRank= was named after Larry Page(one of the founders of Google)o] 25 1 o]&o] %G]ﬁglll
website pages®] R4S FAsh= §F WHolth

Googleo| T2, “PageRanky ] AlO|EQ] Za&g FA517] ¢15}0]
323 7125 J1ge uo FR¥ WAOESS dE WolERRH o ¥
about Google and Competition.”

A olzlo] GAIdlzle] Ante sty Yste] ALgsHe Googled] §Ud YmalFol obyal, 1 3lAto]
1 ARESE A WMol H A JP A A3l gare]Eoltt. Google2 ARIACZ YIS AL A mHo]x]oA T FE
£ 274517] Y5te] Googlebotzl 2= an automated web spiderS AR5t

rlo o

39 o E2g A o]
232 vt} ZHo|c}. — Facts

* Acknowledgement index

o] Al WehEdlo] acknowledgments(AtAlF |, SIS FA st ARIsh= golct.
w}2}A] the impact of acknowledgmentsES Z|&Fst sttt APA 07 StE7|Ato|l= AR}
ARAES AA Qare JFAY e & £t A=Y A £32 £ funding
technical staff, colleagues, etc.2} 72 AMEJE] S0 AtAHacknowledge)st= AAE 71X

ot



p. clxvii

inf. gain)
EAZHX)

In probablhty theory and statistics, the chi-squared distribution (also

vV V V V

chi-square or x*-distribution) with k degrees of freedom(At-8&-%) is the distribution
of a sum of the squares of k independent standard normal random variables. It is
one of the most widely used probability distributions in inferential statistics, e.g.,
in hypothesis testing or in construction of confidence intervals.

The chi-squared distribution is used in the common chi-squared tests for
goodness of fit of an observed distribution to a theoretical one, the independence
of two criteria of classification of qualitative data, and in confidence interval
estimation for a population standard deviation of a normal distribution from a
sample standard deviation.

p. clxviii

> o] v Hf|o]= ¥ & 7](naive Bayes classifier)
of BRI Tad H8X $E/19 AFolu, "SYH 549 W'Y 4 Yr P

(=43h) 2o "lol= A2](theorem)g 7]2A 2 7‘4 Skl Qlot.

Naive Bayest 19504t] ol % &sh] AA7slo} Sich. olZle 19604e) x7]o] &lA
E M HDoA o ooz AJHE|RICH, the features2A oo Hl=Z 7HA|AL
spam or legitimate, sports or politics, etc.3} & st9] 7FHe| 2y o2 7| 2] of
GAHESo] AKE S st ZAE UF& text categorizationg&o2 Q17| Ql= ol
=]9itt. Naive Bayes classifierst= learning problemo]| JojA] <4 (features/predictors)
o] 2o AM&EAQl parameters?] £2 @z 02K, U] scalable 3t}

1) Bayes’ theorm
oZe £ A W0l A HE ALS HE Abolo] BAZ Uehhs Felk wo]
= BAee M2 2771 AlA2 O ALS ghgo] ofgA| BAE =Rl Hote A2 T

EE oMo m=d, ol

ot \>+

q



> AR B 57| (Decision Tree classifier)

o|Z12 AAitolyr Al mElojn, 1719 dEoly SAIEAL 7|2 o2 OAAA
U3 Aoz - oAl WoljA], ojd £X|(quantities)?] H]i(the unit computational cost&
o7& o]F0]X|= Hlu)E <71E branching operations?] A4S UEU &= WAIC=E - O]
2ojxict.

(o]
o
L

©]

> kNN(k-nearest neighbors) classifier

& QlAlof|A], the k-Nearest Neighbors algorithm (or k-NN for short)2 &=
SYEA(EST SY Was 19 WANS WS SAX $HoR predictiont
forecasting8 02 4da] AIRE = EAA pFo|th)oA AR E+E= a non-parametric
method o]t} & HQ T O] AL feature spaced]] = the k closest training
examplesz ol FoIA0], e k-NNJF ERE olBololt BL HALAS olGoiuiiol
wje} 2R e

|4
T
o]

1) Non-parametric regression

o]21€ a predictors ol ©lg] ARE FE|E Aske Aol ofjet HojEolN e R wheby gEE UEol
S| HEA S TSttt Nonparametric regression® parametric modelsg 24 25H S|HEAETH ¢ Ao AHE A
o]25 "2 sl=4d|, I o|F+ hojgl7t 2719 ndl pxr Mok ofel ¥ HIH(the model structure as well
as the model estimates)S A|-&sloFs}t7] wj=olct.

2) Nearest neighbor search (NNS)

0]712 proximity search, similarity search T+ closest point searchZ®= %2{A 900, closest (or most
similar) pointsE& At=t] 9lo] 2|Ast XS tf&Ett. 12]11 closenesss XM PA O 2 dissimilarity function© 2
Y "Hoh gAPdo] GolALE 1 Alg2 U& 7|tEt function valuesE =T}

> SVM(Support Vector Machine) classifier

machine learning 20} A], support vector machines (SVMs, also support vector
networks)= Glo|HE A5t i QA St g dug&y A9d daidS wed
=(supervised) stH, #72} 2] HwH &2 ARG

> A3 (Neural Network) classifier

artificial neural networks® 7174 st&ab o€l Q1A =38 7ty Q- =80] ZXA|H
A ABN(ES] Sx])oA J74S dolA TH= computational models ©o]tt. o] &2 ThA| =
HEYIES AFEsto] FJES TN o|FojX|= dHoz=EH U s AT £

AEE s AZAE "neurons @] A|ARIO 2 BJHE T QlTt



p. clxxii

« BAE AR(EAAS)

> A8 Al 4(distance coefficient)
>> Bhattacharyya distance

SAISOA o] 2 7H]  o]4itA ol ALY ALA A (similarity)2
o Zlolch ol £ o SAX AZolt wAY 719 FHY Fol HEQ the
Bhattacharyya coefficient@} @& 51| 4345—]01 At o] A= 2719 AEof dist oA
2754 Ayt AgE 2 9loo, =

~
g 4 9k

ftlo

=7

rE
1
i
Ay
i
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Jo

r-|u:
o)
Q ¥
>
Q
Q
9]
w0
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w0
1o
e
iC)
uju
A
oX,
ol
o

>> §32] A2](Euclidean distance),

48o|A, Euclidean distance or Euclidean metricye F74 AFS 7HA 1L 5T 5
QL &= ZRIE 7FO] "ordinary" distance® w3}0, Pythagorean formulao] 2]5f ¥4S 3
oty AH2le} WHSHA] o] FAIS A183tOo 243, Euclidean space (or even any inner
product space)2 a metric space’t ®It}. o]71& F3F Euclidean normo|z2tile H 20,
ol B3]o]A]= Pythagorean metricolg} ¥2 1 Qlck

>> W FA7] Il EZFA(Minincowski metrics)
0]71& the Euclidean distance and the Manhattan distanceE Y4vls}
AA 4 9l Euclidean space®] 3= (metric)o|c}.

z
N
2
©
M
)

>> AlE] &2 A2](city block distance)

194171 S4ojlA] Hermann MindowskiZ} A8Ztst Taxicab geometry= 7|5t9] YUZ0|
0, AMAQl distance function or metric of Euclidean geometryS & 79 EZQIE ZI9]
718]7} 27159] Cartesian coordinates®] A& xfo]e] 3ol Af siHE =2 hA|A|Z]1 Zlo|ct.
The taxicab metric® X3t rectilinear distance, L1 distance or norm (see Lp
space), city block distance, Manhattan distance, or Manhattan length2 4214 )T}

1) A Cartesian coordinate system

oS FE AAHOR, I MO 2 HEZ B o) 2 EAES SUsH UERT on, 5§ EAERRH
=dst Zolo] &z &A= T Jjo] XZFM7R]S BmA|gE AHe2lo|tt. ZF reference line2 a coordinate axis or
just axis of the systemo]g2tl 20, o]|ZlSo| T} point?t 2719 origino]d, TA| 2 0]71& ordered pair
(0, 0)= A|ASIY. o] AuE2 EFF F & 49 ZRIE| tigt AlZtAl(perpendicular projections) YA 2 7gold
A 011;]-

T o

> AWM 4 (association coefficient)
>> FARQl A4(Cosine coefficient):
3ol 8o ZHAEPAAN T Wol AFEE= {83t AEo|oh

Cosine similarity= IAQl Zte 2 =X 35t= inner product space?] & ®lg Zro] U



Bl 9AL=9] A wolct The cosine of 00 & 1 ojtf, watA the ztel 1 ®o} Aot
J2ju 2 o]Z-& orientation®] THo]X] magnitude= oyt =U3t orientationg Zt1
Q= T 7M9 vectors:= a Cosine similarity of 12 7}X|%, 90°Q1 = 7]o] WEHEL a
similarity of 0& zZt=t} J2]1 A3 vtgiQl F= 7jo] WIEHEL a similarity of —12 7}X]
0, XFA159] magnitudelt= = Ao|tt. E5F Cosine similarity= £3] [0,1] <Y (bound)
Afolofl Al AFESHAl 27t UEH = positive spacedf| Al AREE AL QI

258 A2 ol dI952 o' Ao AE&F 4 9o, Cosine similarity”}
high-dimensional positive spacesoA] 7}& dEtA oz AR E 1 Qitk= Zlojt}. o & &
o], Information Retrieval and text miningofA] 72t &0oj= 7J @A O & (notionally) T}= X}
dofl siFEY OFUMEE 7 AMdQ] o]l I gRWMEA 1 o7t UEu= Sl A
st HE 2 mAldH. 2 o2 Cosine similarity= & SRHEZE FAQF WASHA 4
Uty A2 JARIAIE UEWe ot A& Aleett. o] 7|42 £ data miningof|A
=2 AE9] 343 (cohesion)S £74Y5t=t = AEHH

35t Cosine distance= positive space, & DA, B) =1 — Sc(A, B)oA]
Hegog Jhg ARgE+ &ojolty. IHX|RE o]Z FHES|oF sh=tl, ©]A2 triangle
inequality property2 ZtA] ¢t80 24 T2]1 coincidence axiom2 ¢8I+ O 24 proper
distance metric7t ofYzt= Zo]t}. coincidence axiom©]¥ to repair the triangle

inequality property whilst maintaining =3t orderingg SX|st= E9 triangle

pad)

inequality propertyS A&} =(repair)st= 7S w3l
Cosine similarityZ} Q17] 9= st 71A] 0] 8= ©X] non-zero dimensionsth-S 1125}

7] Wizoll, S5 sparse vectorsE F7Ish=0 ¢ &&40]7] ©Zo|t.

>> A7TE Al4~(Jaccard coefficient):
20t gof FA2EYOIA 1Y ol AgHE §8% Ax

The Jaccard index2 Jaccard similarity coefficient (originally coined coefficient
de communauté by Paul Jaccard)2 428 A 9o, ME NEES9 SAMAdI thYAdS H]
wot=g AFEEE EAX|o|t;. 3t Jaccard coefficient= SFA = sample sets 7Ho]] S-A}F
e &AX51H, theo] ZAIX S the size of the intersectiong the size of the union of
the sample sets2 W& Zlo|C}:

=]
A =

JiA, By —
(WY A9} B7} & oF vjojgiriElempty), Q2= [A,B=12 Aolsit)
mhebq APPHE ALE BWs 0 = J(A, B) = 1. o]t}

>> t}o] A A4(Dice coef.)

The Sorensen-Dice indexg}il %= i, &= 7]Q] ABZE Ziof SATE=E H|wdt=0| ALEE]
= AXl°|t.

It was independently developed by the botanists Thorvald Serensen and Lee
Raymond Dice, who published in 1948 and 1945 respectively.

The index is known by several other names, usually Sgrensen index or Dice's



coefficient. Both names also see "similarity coefficient”, "index", and other such
variations. Common alternate spellings for Sgrensen are Sorenson, Soerenson

index and Sorenson index, and all three can also be seen with the —sen ending.

>> st A4 (Hamann coefficient)
FAE 58S Y5t £ 2 genetic researcho A AMEE= 7I¥ME &9 sholtt.

>>Hamming distance

BEOIZA, LS Zolg Z1n e F N9 A E(strings) 7te] Hamming
distancex= A25t= E 35 (corresponding symbols)?t T2 JX]9] Zo|t} o]Zl2 5tLt9]
AFEOA o ez WAL St tiY(substitutions)?] £ 49 4 E& SHUQ| #At
FolA O E TAIER MFE O UEE & e F4Aste] di2ie] 5 FAsin
<of|>

The Hamming distance between:

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

* AR A4 (correlation coefficient)
> mjoj& A& (Pearson product moment) AMdA| 4

EA S A, Pearson product-moment correlation coefficient (/'piorsin/)
(sometimes referred to as the PPMCC or PCC, or Pearson's r)= & 7]Q #Ha XoF'Y
7o) %A A7 (dependence)o] ThEt Mwolrt. oA +13t -1 Afole] S Fhx|n,
le AAdoR A ATUWALS, 121 02 ofu AUIAL S, 1eln -1 FA
qoz SRR AUEAS oulgith oe £ Wa 7to] HYA EHEE A &
T2 aEtAoA de] AFRE Y Qlon 1880Wtho| Franceis Galtonof 9Jsf A7H¥ a
related ideaS <72 Karl Pearsonof 9]l 7=l 9ict.

* A 71]’\(inner product coefficient)
20|A, an inner product spacex an inner productg}yl H 2= =IPH LR
X a vector spaceo|t}. o] FIPA LxoiA ZF 9] vectorset the inner
product of the vectorsgtil ¥2]%l a scalar quantityS 2%} (associates)A]|Z1C}.
Inner productsol A= WEQ] Zlo] ®i £ wETte] zteel 7+ AWAQl 7]serA
HES dASHA ALt 9Jon, EsH WE(zero inner product) 7] Al i (orthogonality)
+ 2 AEs7l® stH, ofH(possibly infinite) Ad9] HE] Amo]AS The=
Euclidean spaces (in which the inner product is the dot product, also known as
the scalar product)2 Aulstst 710 2 functional analysiso|A] AtE]1 9ict.

>
Olv
) Q



ESt An inner productes AtAAPA AY¥H JHd(norm)S
normed vector space o]2t7 % 3t} 72]1 an inner product’} Q= ¢
Hilbert spacezti 220, an inner product’t gl 2¢Hgh Amo]Ag pre-Hilbert
spaceztil H=2=0], 1 o]f& inner producto] s f=% /gy AN 22s &
A7l ttZofloF Hilbert space’l 7| wfZo|tt. 0|72 E O #ofoflA= T2 unitary

spacesgtil HE&

Fes7] W2 a

+ ¢ AmolAs

p. clxxiv

* Cluster analysis or clustering

oA FYUst IE(a cluster)o] = AlEE0l tE Lg(clusters)d Q&= AEEET
Boh FASH Aless AWEshe  tasko|td. o]l & §F+= machine learning,
pattern recognition, image analysis, information retrieval, and biocinformatics S-of A
AHEEl = AR diolHy 249 U¥tA 71¥ 53} exploratory data mining ©]tt.

1) Cluster analysis

o712 I AAIZF ste] EXEst due]Eo] ofye}, siAst] gk Wbl JFoltt.
o712 Fdlo] FYAES FAst=Al 22j1 Aoty sgxor I755 S 5 A=A
tiet 7H'd(notion)o] FF3| Ato]7} U= thefel algorithmsol] ofsl &/dd 4 Ut 222
oA ol AREst= 7ide 22AH ®HE o At A2 1Fs &, data space,
intervals or Ed¥st EARA E3r} dAEO Q= TJ&FEo|tt. TJ232=2 (Clustering2 a
multi-objective optimization problem=z -FAIgt= 4~ Qlt}y. ASHSE clustering algorithm
It parameter settings (A& AH2] st4, density threshold £+ AAME Z 3 AEQ] 409
2 U8 Bl Aol data set 2eln 2 Akl O £ §5of o oOF 4

T ol7e AHEA Y2ot ohn], AAWHOIA ol Rojx|L Al AT|E mFs

OE] interactive multi-objective optimizationS ¥rEs5t= IPFo|n, Yst= Ao A=
A2 mj7lx] data preprocessing 12]1 model parametersE £% #7357 = sict.

clusteringo]?t gof o]ejo= P2 H|Lgh 9uje]  &ofr} Itk automatic
classification, numerical taxonomy, botryology (from Greek Roétpug “grape") and
typological analysis. O] B3sF X}o|7F &% ZAyte] R T oA wWAlsitH data miningo|A 2%
A3t 282 HAo] thAHthe matter of interest)Ql ¥IHO]|, automatic classification©i A
A&AE AEsH= 38 of interest otk TE}A £% data mining ¥ machine
learning®] AALE Atolof] Q&fi7} WASH=H], 1 olf+ 1&5°] SUsH &ojt TUsH &
1252 ARESHAIRE M2 O F8E 21 Q7] ol

TJ2]3 Cluster analysis was originated in anthropology by Driver and Kroeber

rl

ﬂJl
u

o

in 1932 and introduced to psychology by Zubin in 1938 and Robert Tryon in 1939
and famously used by Cattell beginning in 1943 for trait theory classification in
personality psychology.



2) Clustering algorithms
oyl ZelrE BRS 2AZ Wxsd 4 ok gL Felre L
ot Oﬂ‘é'{h% FASH Zolth. ZAIA 02 “correct’3t FeAEY Yale]Eo]

},

7

r 1o
N

959 i[]
o o
)

_Er
[©)
—

L "clustering is in the eye of the beholder'gt= 70| £y

g AEet 228y dagEe Wl oE Aol vlste gF 7HA] 28 2AH
de dEste £ olf7t EAISHA] R0, 5 JAA 2 2 (experimentally) 02 A&
Zoflof ot A2 ¢ ER/Y BHEgoz A" duE2 I45H Wt
+ OlolE MEo| ojmgh Wgte FA] Zotth. o & S0, k-means(of
ZAR)o| A= non-convex(ZE3H) clusters

o

f
cE R
5

uju
Nl
2
o

> ZHAEYH d1ug]E9 A&A 7|H: Connectivity based clustering (hierarchical
clustering)

AEA ZFAHH oz A A Connectivity based clustering2 Ha] QojX Q= AtzE
(objects)Bth= A0 Q= AbmE°] HE ©do] Qlth= Atzof tigh Al ofojtofo]
71 gt oldl guelEe AMEY 712jE 2712 dAAsto] "FARRTE AT, Fea
He tifeo] 1 Z2AH9 RR252 AZsH7] Hsl 2ash 2ldi9 Az midd & Ao
J2]1 A7t AR o2 ZHAESL oA EE 3%9 0]E9l "hierarchical clustering”
o] AAE|=A]E HAISH: dendrogramo2 #eld £ th ol LidE&=2 Hlolg Al

= %%*(partltlomng)o A&l EAITE 2 gl 54 AloM M27F S =
HEo ddiet AlSe EojFi Ut J2il dendrogramojAl, y &2 2 AEE0]
A AYE di*lo}“ gtdol, Al 282 E0] AlolA] =S x &5 T2t

In

o m

'0

Eo°
=
=
=
<)

ﬁm&“___l_

fowok |~

ES
o},

Connectivity based clustering2 #2]& AAtst= wHAlo A x}o]7} UElL= a whole
family of methods o]jt}. d¥ltA9l distance functions®] AMEiit= &) o] &A= E3t
AHEE linkage criterion(she] | AEZE Oh 0] Alg® O]F0jA ooz T390 Az
S 7Atst7] gt th49] candidates?t EXfettt)2 AZdstoiof qtct. Q7] Qle AEloz =

single-linkage clustering (the minimum of object distances), complete linkage

Bl

clustering (the maximum of object distances) or UPGMA ("Unweighted Pair Group
Method with Arithmetic Mean", also known as average linkage clustering)’l T}, ®
St hierarchical clustering2 2Z& &7} (agglomerative - starting with single elements
and aggregating them into clusters) 2AKdivisive - starting with the complete data

set and dividing it into partitions)g % 9t}

\4

> &Y AZA(single linkage)
0]712 agglomerative hierarchical clustering®] o2 7}x] &5 %9 shto|ct.
st TOIN, 2 a4k 1 APl ZRAEG Sof Itk 1 FajAHSL
of Ao ® B Aty YA AYEY, s f47F 3A9t F2AH =
H7ER] AlLHTE 28 DAOIA, 7P a2 Aol osi w2l F UHY 2@AEE0] 2
T}. ‘shortest distance'o] tfjst Aol= ol agglomerative clustering methods Afo]of A}
o]7} Qlt}. single-linkage clusteringd|A], & Z2]AF 719 link: 5tto] @Y Q@ A pair

u

Al

o
=

o
=]

HANO)

I
A
2
=

m&\' oo |J



2 Y of ot

>> P4 A7 (complete linkage)

O]71% agglomerative hierarchical clustering®] of2] 7}X] Wi 39| sholct.
A GAAZY oV 2 O apo] o] FOojAA|Tk, complete-linkage clusteringflAl,
Ze]AE7I0] 3L BE Q4 paire ZSHelN, Z|AE|7I] AHele AR ofRa] Wa

5 5 QA7 Aol & Pt ojd WAoA olst A Be A3
4o 942 RS Q= T 719 Z2AHES FHAIIE YUS AlFstH, o]
2 farthest neighbour clusteringo|2til = $tct. o]2]gt S AE -9 ZAup gA] 2zt
ol Wste Az 2eAAH §% 2HE HoFL dendrogramO 2 A|7e}a

i)

>
ng 4n

N e 2on
+0 1© o flo =
tE |4 2

41040

>> 1% ™4 HAZA(group average agglomerative linkage)

Group-average agglomerative clustering or GAAC+= ThHWE 719 ©wE LQAMEES
dHZ2 2289 A8 HIisttth hebA single-link and complete-link criteria® &7
o 4 ot GAACE group-average clustering 2] average-link clustering2bil
L 220, FUdst ZFYAEQ pairsg ZFsto] OFWES] W& pairso] Ojgt average
similarityS AASIC}

mlo r

>> @tE 7| HAZA(Ward's method linkage)

EAMA, Ward's method& AEA ZelAE BAo] ALE criterion °o]t}. Ward's
minimum variance method2 Z/&x & Joe H. Ward, Jr.7 A|A]$t the objective function
approach® Edst Fo]lA o|t}. Wards= <¥FAQl  agglomerative hierarchical
clustering procedures A=, o] 7 GANAN &&= F2HAEY pairg A
5171 st 7|&o] E9lo0, objective function? #A ZFS A2 St 9tk o]
objective function+= ZAALY] EAS dFYst= o™ $h("any function that reflects the
investigator's purpose.")d 2 Qit}t. W {FA clustering proceduresof= o]2{st oj$
AddgbAe] o8 waksty Qlom, o] AXIE AMAYsty| Ystoe], Ward:= “objective function
o] error sum of squares’Z}= o|E AA|stE o0, o] o= Ward's method = HC}

514 Ward's minimum variance methodC 2 2j&ic}.

> FYAEY &0 HASA 7Y

>> single pass algorithm

A2 1A ZYAHYILS EX AAXS HAsto], A7 Y= 9 (Time window
WA ARSI 2 AR AR Atolof RAM FEE Akttt gref AR <

e gAES JMAA =9, Y A A2e oflER Wit o, AuEoz s)Ee

)

o L



el H9 oflat 9AMY AAte MEA WE T Bo] J|UHE Cosine SAHE A|EE
AHgaict

>> K-means algorithm

0]71-& centroid-based clustering ¥¥olt], 22 AEHEL W
SHAl %5 4% SQle central vectoro] ©sf mAHC o]79 %ﬁ%
(prototype)C & =332 & 4 YT, 249 #iAZ VM TR B2 7HRAL Qe 29
AE o] L3A|ZI0 2R BES(observations)S 22| AEHS 2 AJ=(partition) Zo]c}.

=289 271 k2 M Q2 M, k-means clustering2 #[Ast A digh &
Al Mol Az stch Z2]AE AHES 32 320, 2] AEQ] squared distancesZE A
agtsto] 7Y 7P7he 2R2E Al I AlgE& vl

optimization problem* NP-hard (Non-deterministic Polynomial(t}gtAl)-time hard:
21 sto, o]7S R UubAQl w2 HA] approximate solutions?he EAsH= Zio]
t}. £3] A 43X approximative method& Lloyd's algorithmo]|®d, AXj 2+ "k-means

K-means= Aj0]Ql= o]&4 dAS o] 7HX|al 9t} shu+= cal properties. On the
one hand, it partitions the data space into a structure known as a Voronoi
diagram02 ¥ej3l PAZ HolE AmolAg B zolw, ® shbt jExoz |
On the other hand, it is conceptually close to nearest neighbor classification¥t @73
stth= Zlojth. ® st o o]Zl2 classificationg A2 o= @O ¥WEY 4 glon,
as a variation of the Expectation-maximization algorithm® ®%9l Lloyd's algorithm

o2 oA 2 gk,

1) Voronoi diagram

SololA, ol2e Wulo] EWd wEAe] 9k eSO AE 2z WWES B ook That set of
points (called seeds, sites, or generators)= 0]2] A|QJYW, Z} seed§ 02 T2 ZIECE T seedof] EC}t 7P7h2
o= ZOIEEZ 1LAE corresponding region’t £A|stt}.

>> EM(Expectation Maximization) ¢12]%

EAISto A, expectation—maximization (EM) algorithm& WAE]A] k1 &0 9J= ¥
Z(unobserved latent wvariables)o]] 9]&EstE EA oA m2t0]E 9] maximum
likelihood estimation(MLE: mean(H )3}t variance(&£4hH& AREs5te LdHA|A] ¢ ool
W0 ZFS JPASITE. ) = maximum a posteriori (MAP) estimates(4 A fjolHE &
A2 WAE R = quantity9 point estimateZ d=0] AFRE 4 QIthE A7) 95t A
sir]= dF2A v (jterative method) ©]t}. EM iteratione m}2}0]E|Q] XAl HIIR]E Af
8ot ™©7HE log-likelihood?] 7]tfjof] &5t &S AANSH= expectation (E) step, 72]11
E stepollA] A= oldH log—hkehhoodE Fdigtstz] {lsto] mEtulElE ALlsteE a
maximization (M) step@ Z8at Afolo] @iz wagsith 1 chgo] o] majulg M}
A& t5 ¥ E stepdl] wolfle ¥459 w25 AA5H7] 95t AREH
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7]8Hterm-based) 22| AHY: ©olo] GALE o] 714k,

Zel2e
=]
714Hlink-based) S22 A8 : o]u]x|7} L& U
>> intra-document link
>> inter-document link
>> out-link
>> in-link
> 2% P (hybrid) 22|28
p. clxxx

* Qlc 2 T3 (dendrogram: from Greekdendron "tree" and gramma "drawing"):
A Y S BIHsh: o Yoy, ASA ZHAEHI sl ABAtE S AH

Sof ujde Bol%7] Yot FF AHGEE URFejo] =Folch

> Clustering Example

2 A o ZA, o] Ho]EE0] distance metric®. 2 Euclidean distanceE A&
sto] ZelAE Hckn bS] wak
{a>

Ot

R

> @
r’é)

J—
&
CeD
Raw data
] 7y

oj7i ASA ZAHY WHIE 2 t3t

Zio|c}:

A

o




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).

W ol A =ESS rows JNEACR WA HolHE UEHWY, UMA] LES2
gyt &3l e FHAHEs UHEUY, olgio stdmse R-E5 1 Ag
(dissimilarity)S UERJCH

<A 778 BEAA Ao>
* Web 1.0, 2.0, 3.0

> Web 1.0

Geocities & Hotmail A]fjol= 227} read-only content and static HTML websites
oo, AtFE2 Yahoo!9| link directoriesg AR&sto] AEHUNS slists & H=stA
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 webo] st Zlojt}. AGELS
Flickr, YouTube, Digg, etc.i} &L 2271} AJo]EE &3] AHE AZsh #ot ojyz}t &

H|5t1 9itl. The line dividing a consumer and content publisherE JL&3t= 73A|7}
Web 2.0 AljolA+= AR o Zesl Al ot
-the wildly read-write web
-1 billion + golobal users(2006)
-focused on communities
-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), At
=719 intelligent search and behavioral advertisingo] st Zio|ct.

-the portable personal web

-focused on the individual

-lifestream

-consolidating dynamic content

-the semantic web

-widgets, drag & drop mashups

1) mashup
o|Z1& M2E& Au|AsS AxRst7] st & 7§ olate] AA EoA U& data, presentation or functionality&
ZAsrsto] AFR5= Web page or application2 @stch o] 0] raw source dataZ AJALSH7] 9J5to] diEA] &
2o} o]R7t otlHete FR3t AabE A7) $45to] open APls and data sourcesg AME-SH] HSt 4A1&45HA &
A= e ustct

o]719] #F£Qst EXNEL combination, visualization, and aggregation °o|t, 7|&9] H|o|H& 7iUA E= A
PA FAor Hoh ¢ {&sh e Fastth. E OF AU|AF9 HojEo Ao r HIsh] fiste, o
al Q

L AuP™ o 2 client applications or hosted onlines°|t}.

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

-advertainment



p. clxxxvi

*

EOdW(Topic Maps) : See Chptr 11.

*

Al9iE] (Semantic Web) : See Chptr 11.

*

L2 E 2 X](Ontology): See Chptr 11

*

RDF(Resource Description Framework)

RDFL W3C ~mo] 3 Fgo|n], U2 vjetelolel tlolgl Be2 rxjels|qic. o]
S }oFsSt syntax notationsdt data serialization formats2 AF2510] A AFHOA] AFRE]
A Qe AEO JNEA V]eolu RElof] ek URHAl wiwio|tt

1) serialization
dlolg A ArEofol|A|, o]HdL o|& Eo], a file or memory buffero] )7L}, network connection linkg 3] A
450} 2 data structures or object state2 AASI] UEo] SUSH SH30A REAT 4 9= muioz HAG
2L 14 wrstcl. serialization formato] web £E£& 0] Adzio] H|ESo] thA] AA mf, o]ZL AUfo] AL=w}
ojojF oz FUSt cloneg TEET AT W referencesE ARESh= SATH AMZOA], olfl a2 AlHA
O 2 o]Ro]X]A] ¢F=t}. object-oriented objectsQ] serialization2 Xof] A2 2461 ddE o] YIHo Jd &
H2 ot AL of7]of] PR A=

AHeS A48HA)7]E olgish "AAMS E3F marshalling an object2til® $20, U] vlo]ES2YE Oo|g
Fx2E2 9F|ste vt 7|52 deserialization (which is also called unmarshalling)eb 2&c}.

> QOverview

RDF dlolg w2 ZRA|-#A £+ Z2iA opojoj 13fyf 22 1/A JgA wHls] 7]
Hap "] &s5ith. 1 ol f= FA-=0o]-ZAA(subject-predicate-object) ®E30] FE|= AIL(F
5] ARMHO|A)S mASMT= ofojtjojolA H]RESI7] wiolth. o]2fst mIAlS tripleso]
2} i, FAl= AMES QUsty, =of= APl &Aooy BE, 2|1 FA|QF A Ato]<]
UAS YErdT

o2 £o0], RDF2 “The sky has the color blue’g2t= 7Jd(notion)2 EJAsH= st 7}
Al e o 22 EE(FAl: “the sky”, &of: “has”, Z2]n ZAl: “the color
blue")2 UfERHE Zlolch. 12|22 RDFE object® Z4A-X|aHa Cixielo] ol QIEjE}-4
’d-%f(entity-attribute- value)_J A 7do] AFEE 4 Qe subjectz HbE & Qi A
Al(sky), %7d(color), Zk(blue). RDF& of2] 7HA] A& mTA(TA] oA md zoi)e=z ¢
sfufe] 244 melolne, £ EJ sfUe] Atgolu} E2l=e REsfel WS mofojTh A}
o7} Wit o] 2 UFhEoR AUS JEste A U Bl RIHE 2TEFO|E £
st 7IAVHE Y AEE A, ﬂs":}, ol gd & =S oz, ofAs ¥t =2 587
1 FAES VAL JEE OE o oW, o2 AlMY o &M Fast Q4T E

oAt



RDF A% 2(statements)ol= 2Axoz RAZ SA€ BE 1xs malsln o}
Ops7HR R, RDF-9EQ dojs 2dle w1y 2ot Jle £52x 2dnce sS4
579 AAlg mdstodl 9olAl woh AFAARICh 2%A% A RDF dolelst gy
context(TA] WsjA] the named graph) 9A] ZF RDF Eg]Z8 02 =& (persist)sittdH, &
= IAIE golgyolAU Triplestoregtrl ¥ 2% native representation, £+ Quad

stores o= £&3511 QJc}.

1) A triplestore
0]71-2& "Bob is 35" or "Bob knows Fred"x&, subject-predicate-object2 A= ¢|o|E{Q] QIEJE|Q] Eg]Z S0

H”ﬂ} S $1eh a purpose-built database oJt}. o]Zio] HAY HlojEHjo] A9t ofe FARSE A2 wLt El

AEojo JEES ARt thaoll M2l dole Argstel 22lE A 4 Qloh. BAIY diolHHo] A0ke] Ato]2 o]
71% EojE5e Agste AAsted AstEo] 9loke Zolth. Helo meti, ERlgs2 d¥EoR RDFY 7]
B 23 AREsto] f2dd 4 o

2) Named graphs
o]712 3t NJEQ9] RDF statements(a graph)E context, provenance information ®+= 7]E} metadata®l 22
statementsS descriptionsst= URIS ARg5te] AlHSHE 2 5t Semantic Web architectureo] a4l 7ido|c}.
I+ RDF data model9] tTsh 7ol x|gt, A4 o] &3d 22

v —

(o]
=]

Named graphse 22z & Ut &
2 8cte a4 T2 HA] Fota

%0

Name

httpz/fexample.org//joe._ttl

@ prefix foaf: —htpasanins. comfoaf/O.1/= .

<=hup:/example. org/joestme=
A foaf:Paerson

Ioat o ~analitos lemasarmniec gz
foanname “Joe Lambda

Sraph

ESF ShEX(Shape Expression)2 RDF J2Z9] constraintsS Eiﬁ} ] 5k Q1ojo]
0, OSLC Resource Shapes®} Dublin Core Description Set Profiles %0
gdAde ¢t =gA Ao WAlsH= cardinality constraints@ EJ(—.—EL Qltt. RDFSet
OWLOA] Boj&o], =+t RDFE 742 F7HHQl ontology languageS A 4+ 9
c}.

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

0]71-& RDF AtYS 1Lx35}517] ¢l5te] LE2X]9 7]&89 7|2 Q 4(ch2 U234, RDF vocabulariesgt1 = 22
)5 A|55t= RDF extensible knowledge representation languageS AF83sto] EA HAS 7t 9= a set of
classeso|t}. o]2{3t AtAS2 H2|do] SPARQLE AtEst FIEL 4 QA& a triplestored] Ad & o

2) Web Ontology Language (OWL)
o]Z1& ontologies or knowledge basesZ authoringdt”’| ¢t 2€Z%9] knowledge representation languages or
ontology languages ©]%, Semantic Web2 ¢35t ZAIA semantics and RDF/XML-based serializationsgh=

Jm



4 XLtk OWL= World Wide Web Consortium (W3C)o| 9Jalf &91&]9ot, academic, medical and
commercial interest Zofo|A TAlS L1 Q..
OWL familyof&= v]Z35t o]29] T gpecies, serializations, syntaxes and specifications?t 9120, OWL

and OWL27} Z+ZF 2004 and 2009 specifications@ 2 A2 9ict

> RDF topics
>> RDF vocabulary: RDF specificationo] 2]&] Ao ojgl- o1 o)

1) Classes

<rdf>

® rdf:XMLLiteral - the class of XML literal values

® rdf:Property - the class of properties

® rdf:Statement - the class of RDF statements

® rdf:Alt, rdf:Bag, rdf:Seq - containers of alternatives, unordered containers, and
ordered containers (rdfs:Container is a super-class of the three)

® rdf:List - the class of RDF Lists

® rdf:nil - an instance of rdf:List representing the empty list

<rdfs>

® rdfs:Resource - the class resource, everything

® rdfs:Literal - the class of literal values, e.g. strings and integers

® rdfs:Class - the class of classes

® rdfs:Datatype - the class of RDF datatypes

® rdfs:Container - the class of RDF containers

® rdfs:ContainerMembershipProperty - the class of container membership

properties, rdf:_1, rdf:_2, ..., all of which are sub-properties of rdfs:member

2) Properties

<rdf>

® rdf:type - an instance of rdf:Property used to state that a resource is an
instance of a class

rdf:first - the first item in the subject RDF list

rdfirest - the rest of the subject RDF list after rdf:first

rdf:value - idiomatic property used for structured values

rdf:subject - the subject of the subject RDF statement

rdf:predicate - the predicate of the subject RDF statement

rdf:object - the object of the subject RDF statement

rdf:Statement, rdf:subject, rdf:predicate, rdf:object’= reification(¥'d@9] 1A|3H&o 2

ONORBORONONO



AFE=EITH  (see below).

A
=
o
—
05]
\4

rdfs:subClassOf - the subject is a subclass of a class
rdfs:subPropertyOf - the subject is a subproperty of a property
rdfs:domain - a domain of the subject property

rdfsirange - a range of the subject property

rdfs:label - a human-readable name for the subject
rdfs:comment - a description of the subject resource
rdfs:member - a member of the subject resource

rdfs:seeAlso - further information about the subject resource

ONONORONBONBONOBONO,

rdfs:isDefinedBy - the definition of the subject resource

i)

o]

St

 3P8 RDF Schema®] 7|%2 AM29 & 9},

3) Serialization formats
ey e o3 71X 359 serialization formatso] AFEE 1 Qich:

® Turtle: a compact, human-friendly format.

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

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

JSON-LD; a JSON-based serialization.

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

ONONO

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

RDF/XMLZ djtf= ItdstA RDFet H2+=0 o] Axd Zoltt. efstH o]72
RDFE 7Zgosty e o8 W3C 2¥Z Jhof] A71EQla, dANcz: A WAl W3C &F
RDF serializtion formato]”] ©j<o]jc}. 22 X|9t, RDF/XML formati} FAHA0l RDF 2@
I AAE st Aol Zastd, diustd v]s RDF/XML 2UHo] ofA7hA] ARG &ol2t
stHete, T2 RDF serializationsS O|A] @& RDF AFEAto| Qs AMaSE Q7] mj&0]
W, ®3F o]Z 5L QIZF AlgAol 1, XML QNames®] L8] 9l restriction® 2 Ql5}0]
o] RDF graph+= RDF/XMLOM% #d 4 7] 2ol

Flo

BN

1) QNames
0]71-& URI referencesx]® A}83517] ¢]5tof XML Namespaceso] 23] A7jE]9lon, QNameo|& "qualified
name"2 sttt I2]1 0]71& elements and attributes80 =2 Efdst AEHZIES Aostn, Yubd ozl XML

documentso]] Q)= EWHSE elements or attributes ZARsH=0] AFRE T}



4) Resource identification

RDF statements(2%)9] subject= URI T+ blank nodeo|d, & .} AFY-S UERACT
blank node”’} 7}27]|=(indicate) AFYLS anonymous resources &t 220, Olzi%f RDF
statmentso Al AlFA o2 AEY = Qith. B3 719 soje WAE UEHUE A
9]o]st= URIO|Al, object:= URI, blank node ®+ Unicode string literal ©o]c}.

1) A string literal(2AH}4:)
O] HRE m2 3o &A FEof Q= string values THESICH Aof <lojojA TEE o712 “foo 7} foozt
L 2He 7Rl B2AF AbgofA x = "foo"&X]E a quoted sequence of characters (formally "bracketed delimiters")
S T o714 Q8RS @Y ER2o] ofYW =74 delimitersE AME5}9] escape charactersg ©]8&&
4 9t

AR BRI A4S ERslSts A0S tjobd BoMSo] 9on], S5 wrt BAF F oo e w7)7}
7i70e]l 2Ok ojH=E EXsfiof sh=A] S obAl AT, d-oe 35t ool tiREe] A

‘ I stol sekglo] EAIC,

A o] ZoA, 22]1 RSSQF FOAF Zro] RDFQ] HIWA 17|90 o] ZS0A, A}
< Ao ZAARD glol"ol] Adst=dl AHESH] Hste 1ojH o= URIs2 mAH =

g==y

o] At J2iut RDFOA & Lvtdgoz IHU-O|&Y Ao tiet #7] 8027 Aot
QX oct. AMAIAF, RFPO] o]29Q] URI= ZAF 2518 (derefernceable)o] E|ojA A= ot
tf. ol& E°l, "http:"& AJAsto] RDF #7449 A2 AREE:= URIE YEEA] https S5
AT 2 e AHTE 29T Has glon, B3 Aol YEYIz FT 7t A
dds 2T TRE It - URle 724 ofF Zloj& #d¥ 4 Qlojof oty 23 X|q
ga] 94wt 9le 712 HTTP GET requestolA A& of 30071A|9] ¢dsstel &S 2
®H5h= a bare URI(# symbolo] gl=)= Aol g5t AUl AMLdZ QJulsh= A= A2
g ojof oith= Zlojtt

1) RSS (Rich Site Summary); originally RDF Site Summary: often dubbed Really Simple Syndication
0]71-& blog entries, news headlines, audio, video X3 A& 73AE= AHE FW517] ¢t standard web
feed formats?] ¥dZ-o]ct. RSS document (called "feed", "web feed", or "channel")ol= Eohdmtet AAtHat 7+
2 Efy|o]E{e} full or summarized text’} ZgtE]o] QJct.

RSS feeds™ Atz-o2 FWALZ stojZ Ho|HE Hid(syndicate)st= 712 &3ttt A standard XML file
formato|A]= A2 2 machines/programs 7] 33148 HASIH, ESH 0]l £olst= Ao EZ BE| AA|
o 7Axld FEE 9] UsiAY W2 APO|ERLE UToJEE £ASILAL ol o] &AM =& Fo

Subscribing to a website RSSt&= o] &AI7F Al Y& flsto] WA|EE S£AY0 R A Astoiof sh= BRA
2 HPIA7I0], o] HetO AL K4 9 AjolES RUEst] o A AuE UA|E ot AFFoR o}
2235l 7|1 sttt web-based, desktop-based, or mobile-device-basedst "RSS reader”, "aggregator’, or
"feed reader'= O]&AIO|A RSS feed dataS A|-Z35t0|, o] &A= I feedsoll 7tYsto]of gtk RSS reader: Al
Ame} gelsla AAOR ol8AI0 feedsS AlTsto] AHEAOR IS CheRE AAZL. of Yt £F ol
At QIEJH| o] AE A|F517| = St

|o

>i 1

0|

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

ojAL A, 159 &, Te1 o Arga AMEHY] #AIE 7]4she a machine-readable ontology o|tt. Y+

7} FOARS olgstol 148 7148 4 9tk FOAFE Algfe] 2§02 slolg FUA Holejlol o] jgt Be

o] AtElA Y EYIE HAIE 4 Q&= stty. FOAF+= Resource Description Framework (RDF) and Web

Ontology Language (OWL)E A}l8-519
%

B = descriptive vocabularyo|tt. ZAEESL o]2{st FOAF profiles&
AMgste] ol g0 ZE §Y AlES S

5 =S T ojZl2 Al E Y TAES AYde=A ggHY. 7



o2l 9Ast AlHANperson's e-mail addresses, a Jabber ID, or a URI of the homepage or weblog of
the person®} Z2)5 7MW, o]A2 ARSI #AE AT o AR&Hh

The FOAF project= 2000d0]] Libby Miller and Dan Brickleyo]] 25 A]AtE]9} o, RDF technologyS
'Social Web'Q] TAIAtol] AZAA|ZI 2] %9] Social Semantic Web application® 2 o] X|1 9)c}.

FEst 2007¢0] Tim Berners-Leex Semantic web conceptg relationships?} networks and documents&
L715= Giant Global Graph® AjAQ]5t¥tt. I+ "[ express my network in a FOAF file, and that is a
start of the revolution."o]2t ZstHA], GGGZ Internet and World Wide Weby}t = Erf ¢jof Qlcta Aizh
shairt.

whetd RDF 2779 AAtatel Aulxbse At Alxtel ofejo] gicy. eja
AX]= H|E RDFA] AFL3517] $15t9] URI spaceo ¥EAOoZ IdE]= Dublin Core
MetadatA|® Qursl g0 2 7kxl EAo|3i7} glcketoiete, RDF 2 Atdlo] @aael 3
< otYt}. <doA RDF-2J&Y 2E2A]5 £Wste =42 RDFOIA HolHE ®dsH7] ¢
stol AbEE AW APEAte] et ARE ujg 3 AdsAL Syl

mO
Dl
ol
—_
Q.
O
-

.

o2 =°f, the URL

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

219} URIE= vintnero] oJsf A4td ZE Merlot 52 Z=39 53& Agst7] Hsto
oj79l ARAE oleAog gtE Zo|ty. tfA] DollA, Yo ofloAe FxRQ FHgo] AJLirst
RE mExo] =38 #AsHY 9lon, o] Hoj= AAzr} RDF thFHMES OWL 2EZX|

=
of sl mALT Qrh. wepA olajst Holo thgt o] 4 BAo| girjw, R} 9o
URI9] o= =59 &7/ diilo t& 24 AtEolzte Axd 285 UE & ok
0]71& ‘bare’ resource identifier’t ofUn], IZHct= F EXES EIEIHA]
fragment identifier2 Op}t8t= URI reference 2t= 7o =2 3sftojo} 3sict.

1) A URI reference
0]71& a full URIQ] HEjo]AY YIEAIHEO] st = E40] & LA QAZ = scheme-specific portiond 4
9ltt. #= A|RtE]= optional fragment identifier= URI reference® £o] UElE £ 9lon # of Q=
references?] Y8 7HHA oz RFPS AWHS 4~ 9l 7 fragment identifier= 7 A}Yo] EX BB AlHs
2 9ltk. o2 S0, HTMLOJA], <img> Q409 <src> £49] e <a> or <link> @49 <href> £AJ9] Zryh opak
7K1, URI reference A|Zst Qict.

URI reference2XE URIE =Z&5l7] 9slo], AmEYo] 1 URI reference® uAH qua]Zo| wat
absolute ‘base’ URIQ} E3MA|Z10 24 'absolute' form@ WigHA]ZIC} o] A|AHIA L H|E AUA oA

7420 1 base?t o]Tst relevance® 7Ztil Q)X] ¢tj2tk, URI referenceS base URIQ] ACHAQl Zloz2 FGgh

T} U5 o]Zlo] I OFHE oA o]Fojfl Mol 9JsiiA = oJF Elojy Ad L2 EZFO] ARZA FAIE A]
2tE=, APA 07 base URI= URI referenceE &Lhstil Q= thFUIES AldHsith grd base URIZ}F fragment
identifieS Z3stn QJotH, EgFupg=ot 7718 BAEch oY fragment identifier’t URI referenceof &XfgH
}H, 7712 merging process SQto] BEECH

Web document markup languages= %% external documents or specific portions of the same logical
document?} 72 o2 AL X|A5H7] Y5te] URI referencesZS AMR517] % st

2) fragment identifier

o]7l& % t}Z primary resourceo| &% 0] 9l AFYPLS WEt= a short string of characters ©]t}. primary
resource= Uniform Resource Identifier (URI)o] 23] Al'HE]|0], fragment identifier= 4% XY XA SHCK
point).



hash mark #& A]&t%]= fragment identifier CFHFHES] URLo| QlojA] MEiRlo 2 o]Fojx|nf, o]7lo] AUdt
Ql syntax+ RFC 398604 ¥5]1 Qlch. 721} URIsO|A] hash mark separator= fragment identifiero] 43}
[e]

orect.

oY)

5) Statement reification and context

g chero] 2o o8] masE AAl9] bodyk 7t £AHE 7 E2]E FA-40-7
A B% dhAQl)o] URIS &ttt dhola], o2 =0 “Jane says that John is the author of
document X'OIMA, Z7b BAS AP 4 At shue A€oz AFwr
reification(LA|gh)o]] @hafo} & Zo|t}. Reification ZF #7402 4l2] &0y f-8 A&

ntotsts] ojsto] muje %@ stch

1) Reification
AAREO] glolA ol The FAol SN E QEH AA 5E
=2 245 fistel A= ot S74(witnesses)o|lA L2 =& 24
T Qlth
HAIA] "John is six feet tall'2 Z1A-Z ZIASHL Q= F70|0, speaker 1719 AMM/dZ st Qlot. ®F

o] the reified statement, "Mary reports that John is six feet tall'= Maryoll7] 22{3t AJ-S n]F= Zlo|ch
oj2gt yAlor FAESL o|dAoR vE TEA] duMe e 4 gtk oF S°, 24 "John is six feet
tall' and "John is five feet tall' & A& HjetRlojlmz oFlsh 4 Qx| EAF "Mary reports that John is six
feet tall," and "Paul reports that John is five feet tall'® & T} Maryl: Paulo] A4S BAEsICH= Aups &
7](conclusive rationale)o]] oJX|gto 24, F=lst 45 AL 7o opct
ES o7l ARE 2] et £4A ofoltojrt %3t data model or other object Z BHJo}Zt= it
ASIeh. reificationo] 9)3fl, o= implicit, unexpressed, and possibly inexpressiblest oj® Zo] £t
SA15tE]o] conceptual (logical or computational) manipulationo|A] o]&% 4 9JA Tt

ox
=

X o

st

6) Query and inference languages
RDF Tz g8o= @45t Y2 Aol SPARQLO|T} SPARQLZ SQL-#32] ddojo|r,
W3Co|A] FH5FaL Q.

> 7139 2E2XS ARESHY ofmej7to] Qe =7he=S UEU= SPARQL #He2l9] of:

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

}
> RDF graphso] #ejsh ®ote ul-mEA wye ofga 2k

® RDQL, precursor to SPARQL, SQL-like
® Versa, compact syntax (non-SQL-like), solely implemented in 4Suite (Python)

® RQL, one of the first declarative languages for uniformly querying RDF schemas



and resource descriptions, implemented in RDFSuite.

® SeRQL, part of Sesame

® XUL has a template element in which to declare rules for matching data in
RDF. XUL uses RDF extensively for databinding.

> Examples
Example 1: Eric Millergt= Atgro] 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 Describingstil )= RDF Graph.

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

The objects= Th3up Zch

# "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.w3.0org/2000/10/swap/pim/contact#fullName,

# "whose email address is"2
http://www.w3.0rg/2000/10/swap/pim/contact#mailbox,

# "whose title is"2 http://www.w3.0org/2000/10/swap/pim/contact#personalTitle.

=R, subject= a type (with

URI

http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type)S 71X, 0]Z1& 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

In standard N-Triples format, this RDF can be written as:

<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.w3.0rg/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> .

Equivalently, it can be written in standard Turtle (syntax) format as:

@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#> .

be



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 .

Or, it can be written in RDF/XML format as:

<?xml version="1.0" encoding="utf-8"?>
<rdf:RDF xmlns:contact="http://www.w3.org/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.w3.0org/2000/10/swap/pim/contact#Person"/>
</rdf:Description>
</rdf:RDF>

p. ccvii
<A 8% FrZAAM0] AA>

* Marcia J. Bates?] Berrypicking Model
Batest= "berrypicking'o] ZJE 4O} o] mHlECE o] EAPE HEE ojEr Mt
A Bk & vrgstal lokal skt of2sh RAR2 ojfle] milo] At AgA =
o[ojA QXN HEZ JOE‘OW Z71 Wiwol ofut= U2 4 QI oS S0l A9
AgA 22 Yot thfflE ro] Dadh APA matchz o] Foj{t. T X0 Bates=
of2{gr wpof et %5‘1}7} Fasttte S AAsH. oS
feedbacko] search resultsE 7fAdsted =23 & o5 Aoty &%
Batest= ©AHo] ZIsistH bit by bitZ o]FojXlcti FAsh T
xR0z RE Qe Auo] wgstel &Ko A HAolS Wtk

So], Salton2 user
P AN,
Ajte Auaa

’

ZIcks Zlojet. e

> Jl)i ro ml

o

o2 oot A4 2 JEAMY 242 +85HA] Foh=t, ofubsty g X oY
=0 Ay 9l feedback®] ¥9lo] &7 uj
dA2 bit by bitz o]fojRltt. JyHE W2 & AAlstRed, oE

2, oX

uol QXA DAL o[ §A} WY =S s
golch. At A= il

=0] O]-&#t= footnotesE AmE thgoll I FEHAS FoRIth. I3A] ot o] &A= 1



ZAol dist Al el AEE o= ot Zb9] ol ol &Rt A W 2~ gl
ounj oA YA Klskgtet

VARl ARAARHN = giaRog, T7|E7] RE2 oA wAE EAT m(of
Ute »Ee A2 Of Yz A2 g8 gD O), 152 Sl A(RE AuRteet |
AR AR)TE a4t A Aojeks 7S 2718 sttt o] =H9] a3k A2 1A
of Zm7t 7|EY FMuHEAY AAE 2Tl ABistes Aol opyz), 2AE T s
PR D7 (o] A& 71 &oto] "B BEE A 70

B71571292 A70et =7ollA, Marcia Bates= ®3t oA ©MO] 7S A5G
o AEPAel 1A wdloA, o]&A= 2¥e FE QTS Hl=E mIASUAL SHA|TH A1g}
A Ao A= o] &AM} £ pddoEN FTHANE ofd HFHESS FBo7IHA, &
Alo] AHlE9] BEAFE AMEs & WAslorsts A2 MEA 9o 19 ogof ol &
e AHlEC R ofyzt K}LEJ BB AHA|7E oAl

o
hT
o
4
i
19
0
i
-~
roh
ol
o
{ﬂ

AgoR AYS) AAE ALY Uek. olelE HYE ol olgAE HTAE wx 7
e EHA M2 2 A7l 2AEGE 2 2
saq.
ofebd o] RS Rt A% Hejo] os WAt oo A
Ago] xtalo] YWk RE Zlo] matd wbx] AR WAEPYS sl AR sHAA Al
YA Zolet,
7)E0] HuA welute] £ sba] Aol e cheat 2
a) FEeTE GEAolL 2R Zlo| ofyet SIS Fof Matdtct,
b) wAle] Zuks &% Helo] o RE7
WA @Y|E7140R FME kR

In}

1) Exploratory(&A}) Search
human-computer interaction and cognitive science?] HAXAIEL WWWe A s ArR8t off AfzhSo] ojEA A
BE e3(explore)st=7to] £2-8& gy Qi o]z £79] EMMe mjuj2 exploratory search2til B=20f, Al
S0l ojg7 A9 PP Aoz MH(refine) AN GHMEA] st AHI=9] WA 2dS 7“”7\171“
2 UEHolAS St Z]2AQ At It FRS PAste At
sto] OxpRIE| It IZX|9k exploratory information retrievalo]] 1% L AR
£ % ZAY 71F 5ol s ® Sk QItat JHAIAR M) A AE2 O3
3:-”\] of3r 7lo]0], exploratory search2 R|Uste AJAEIL A=Al AW AN

i

2jsfjopat Zo|c}.

O

2) Natural language searching

AEAMNMS 8 L 9l ® 2 QXA AHAH WO natural language searching o|tt. o]& £o0], American
commercial edutainment websiteQl How Stuff WorksofXl+= H3s}E AtopA vH|HS B3y, O th39 HA|F Al
2 ZropA "] A= ZAHOE WX] B2E2 Ao ™ want to see a funny movie and then eat at a good
Mexican restaurant. What are my options?"Z Efo]lgtoz2xn Solstu AAESE sigS d= AAES AT 4
QIck. v1% 2efat Pol o shsshAl ehAlEh o3l FEMe] QA RWR A holy grailnt 2E 2ol of
7ol Smt tha AEAM n2aos shold AlglolgAlo] 2RSS m2IWe A Zojn, oF Nt

FE0] Hels FR&sh= Wil diste o ol olsfistejor & Zlolnt.

* 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 2] administration oAl A
HEA7]&9 AR st leadership2 Al &30 24, post-16 and higher education, =
2]1l researchE A|Yst= A2 ddsta 9% a United Kingdom non-departmental
public body o|Cc}.

AtEFEo0] Q8= AHAMY - books, journals, research papers, teaching
resources, videos, maps = - 2 O0|& TYsty, I27150] oyl mulog o] Qlgate
AR o= OAIEete] 1 Q.

Information Environment (IE)= AFRISZ stol& AAIS9Q] shs W, F= HL9)
HHE JES g&480|1 gypdoz WEsty T £ Qs MH|AS JfEstl A5k

JISCO A8 Tate gojolct.

> What does the Information Environment mean in practice?

® national resource discovery tools such as the Archives Hub which provides

convenient access to information about unique research collections distributed
across the UK
® software protocols such as SWORD (Simple Web Service Offering Repository

Deposit) which enables files to be easily deposited in digital repositories from
within other applications

® ‘technical’ infrastructure such as the OpenURL router service at EDINA which

enables linking between bibliographic records and the electronic or other copy
of the item referenced to which a user’'s home institution has access

® centres of expertise such as the Digital Curation Centre

® practical guidance such as a methodology for the analysis and costing of the
lifecycle of digital objects

1) EDINA

OlEjUlofA] XM=l data applications® A|Z5l= UK-based data centre (funded by the Joint Information
Systems Committee - JISC)o|, 0]719] B Ha = Z=2 g=9] Higher Education staff and students o|t}.

(o] 2oll4 "data centre"sk YA AR o R R ESIAY Aot 2AT o e 5HI datasetsE Al
e 7182 Uitk o] A olQlo] FxolA £ o Q3 Ho|EAlE = MIMAS ©F UKDA o|t}. o]Z2 E3t U
Q3 oA flolg9] MEof &St research and development (R&D) projectsE 43885t oW, v|E ZI7IAMF
APt ets, (2719 a division of Information Services?l) the University of Edinburghof 93] &d& 1

4o ok

3O o |m of

L

2) Mimas

0]712 J=9] University of Manchesterd] +71& & a nationally designated academic data centre ©o|C}. o]

719 Y7+ knowledge, research, and teaching® ¥ilg A|¥shz ZlojH, 4 W2 A= A7RAMS T
o

st 9loo], AlgEol olaldt AU ARsheT] L& At 0TS WEL k. of 7B Jisco 0AE A
£ SX|5tal 9o E£3] the Economic and Social Research Councilyt 742 AL Q43]e} 7Fst SOjS 71X
011;}
ATt

3) UK Data Archive
0|7 d=oA data archivingZofoll tigh A27]&& Z8%& a national centre o]t} @=9] Arg]asta} Qo]
st 71 Aokt dxjg dlolg M Hdstn 9Jon, AlRE & 9l gX|E XNAU=ZA] the Data Seal of



Approval®] Q15-& wofon, 3t AR EOLS 93t =A| ISO 27001 7|&o)] e Q5 WkTh

>> Current programme activities of the Information Environment

® exploring how digital repositories of research outputs can be made easier to use

® putting digital preservation into practice

® increasing understanding of how metadata for digital resources can be created

automatically.

<A 9% A Qe o] A>

* ORBIT : Questel-Orbit

Questel-Orbit= A|&Ajatdo] e SWat FFAtolch. o7 S5 dlojeuo] 2 7
A, AR golgyolA, T2]11 CAS, COMPENDEX(engineering), INSPEC(scientific and
technical literature®] ZQ2HQl GloJEfHo]x), PASCAL(MfstAAH|o]Efd]o] A0t {79
science, technology and medicineszo}fol] Qe SHAAl wtet7edS Fastth)of] zate|o] Q)
+ H[-53] A2k At o9 2HIEE o5 S0|, Dialogol] °Jsf tlol8 gAMLt A

FEAos S5 Asdo.

* Chemical Abstracts Service (CAS)
0]71& a division of the American Chemical Societyo|tH, 3}tsH8B0o] ¥AMo|il, O]

=9] Q3}o]Q F9] Columbusof )t}

> Q13 AihE

Chemical Abstracts= 2|29 &= st O FHIE O] ¥ HE(disclosures)® summaries
and indexes2 A|Z3l= a periodical index o|d, 277] =7Ie} & 719 =ZA|7]ZoA L=
E3UYL8y gEo] <24 50709 dojm = oF 8,000 journals, technical reports,
dissertations, conference proceedings, and new booksS Ul ZUEst Qo T2}

Chemical Abstracts®= ceased print publication on January 1, 2010¥ 1¥ 1¥dX= 2l

>Databases

M=z OE productsE A|¥st= F 7IA] Q% folgHo]A7} Qlty: CAplus and



Registry.

@® CAplus

CAplus= AAAIQ] st&HX|of] Q= wE ZJAtof Ofst bibliographic information and
abstracts, 2217 RE 7etx], &35, 2 7|} HSETEoA UL Ffsh-o JAE=R L
Helo] glct.

®Registry

Registry= more than 71 million organic and inorganic substances, and more
than 64 million protein and DNA sequenceso] #st JE S :3tstal Qich. DNA vjEA
H = National Institutes of Healthof]A] AArE]d, CAS and GenBankoA 7tAct. gtst
AHE CASOA AAEIH, ststizxo] st E45F CAS registry number, index name,

i)

and graphic representation© & o]JFo{X] 7izto] BSrtES AlHIE 4~ 9Jx & the CAS
Registry Systemo] ©9]s #u|=ct 3s}stAl o]29] vJA L chemical nomenclature rules
for CA index nameso] T2} o]F0]X]X]gF, CA index names+ [UPAC(International
Union of Pure and Applied Chemistry) 9 X0 w2t ZAAo=z2 #®HIHE [UPAC

names®t= 97 Ato]7} U

> Products
CAS databases= %= 71X]9] £Q53t go]gHo]A A]AENOl STN It SciFinderoA o] &

g 4 o

® STN (Scientific & Technical Information Network) International
0]7-& CAS and FIZ KarlsruheoA] #5002 29stu 9Jon], o] yralo]l QlE
t}. CAS databases®} ©j£0],

ojAg AGFORA JEHOR FRAENE BHE 511 9
STN 3 Dialoget 22 tF2 @ dlojejso]2o] h3t A22 AFstL olck

® SciFinder
SciFinder= chemical and bibliographic information® Tjo|E{H|o]A o]H, client
application®] web version< graphics interface2 AF25t9 chemical structures and

reactionsg BT o QL= st

@CASSI



CASSI+= Chemical Abstracts Service Source Index® FwAto] o|t}. CASSI= XA1EH
= sF&A|9] titles and abbreviations, CODEN, ISSN, publisher, and date of first issue

(history)S A&t 9400, Est its language of text and language of summariesS

* Inspec
InspecE st 7] F319 ZQst MOl go]gH|o]Ao|, the Institution of
Engineering and Technology (IET)} Aof= IET'Q] forerunners %9 3UeQl the

Institution of Electrical Engineers (IEE)ofjA &®st1 QlTt.

InspecofAq]l= coverage is extensive in the fields of physics, computing, control,
and engineeringdt Z& ZAA Hols oF1 9Qon, 179 ZA= astronomy,
electronics, communications, computers & computing, computer science, control
engineering, electrical engineering, information technology, physics, manufacturing,

production and mechanical engineering =o]t}.

* PASCAL
o312 INIST (CNRS)o]lA] #2}st 9l 8 Alx| dlo|ejso] A o]ch, PASCALE

dm

H3] & Xtgo RAS ItF0] science, technology and medicine £of9o] Al 23S
Fstw 9t

As of 2012, PASCAL maintains a database of more than 17 million records,

ﬂ

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
o7& 19723 Ad AAl AxY FIA 22kl g AMu|Aoltt. Dialogy #alg
ZHE FuYo] MEA A2 QMESH AFale A4S FAT At

@Rl ProQuestd] AREA, 0|3 MBI ARATE F5A7]7] 93t EelES T



752 Asot=tl =2-AE 9WFEi Qty. JAAMAL] Q= corporate, business and

government settings®] H1AES ¢]5t9], ProQuest Dialog= £Q35F QAAA S AL}

k

2R At ARG opRAstT AL 0B 9lgt WeIle g Meeta gick

STN International2 an online database serviceZA] that provides global access
to published research, journal literature, patents, structures, sequences, properties,
and other datao] tigt HAIAIHA LS Asstal AAT Questel-Orbite] FHstile
A&l AAL patent and trademark information ©]Tt. Questel-Orbit’'s retrieval
language?] 312 Dialog?t STN International®] 7713t 7A&Trstth. patent full-textsE
Z3Fsto] Questel-Orbitof| A= 52 ESAHEE FlFstH, Z71E 12]1 2/ E35] AFRA

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

<A 108 FRPA 2] B>

* Precision and recall

Recall-precision

1o 2-Hof|lA At ofo]E2 A4 AZo] Qle vHHo, FAE ofo|HlZ2 B Y
Qbol m3tE|o] Qlot, F2 A|¥2 of2fE UEWL. 9% Hols AMEX] k2 Agst of
o]l =(false negatives)o] Qlot{, §IHo]| QEXo= AestA] 2 AME ofol’l (false
positives)o] It} o8l QlAlTt AW A HotoA, F&E(EE= positive predictive valuezt
nE gh)2 AgeA AAE Jeo] WH(fraction)?l WA, AAE(E= sensitivity= I3

et 490 Tty Jejnz AW ARE E of AP ol

A 9le)e M Mas
o} =

o8] &}¥(scenes)oflA] Z|SS UAAsHE mzaalo] s 9utejel wofo] B ulels} Qi
shipel sheolA 7 7otele Aokckn sbgs) wAl Atobd 21 FolA 4vfel: AasAE 3

rr



otf7t AR 2e afolatd, o] m2sHo) FeE2 4/7% vhHo] AdE2 4/90I0 gAY

MxTo] ©A] 20m|o] xRt Aot 30T 0| XS Al&stal 40H|0] XS A5t

Ol AmiertH, 2719 gekE2 20/30 = 2/3 oA 2o A& 20/60 = 1/3 0]
=

o

as] WA, we ARLAME T AuFol yio] NuA Aus AgsiAl
e BN T FTYFol RANOR YAYF AuCE o YL AAF ANS AT
Aot 2L o 4 Ao
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e ANE(RIAY ol R)o|H FE ATET ek AAo] chat Chrgt of
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o=z 9

i | A v [e]
o= Aget Ao FoiQIvtof| gisto] of2] 7HA] R4S mal lou], oj2gt 7]2ARI 24
S oA Hojote Arbde 2tu 9ot

> qul

"o ofH Zlo] TS YAt BEG)T YHT 2 Uk HsHL

(A& A(T)of] AAstct.” (Hjerland & Sejer Christensen,2002).
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o] grFofA= HiojHyo]AZYE ChFWES HMG mf HAESA] £ AER] Y2X]=
12{5tH, relevance?] 7HEE AT of, F 7HX9Y Aw
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Recall = a : (a + ¢) X 100%,
where a = number of retrieved, relevant documents,
¢ = number of non-retrieved, relevant documents (sometimes termed
"silence").

Ao 1202 CFUES] g Juhy PepHo e o] olHEstE BT Holch
Precision = a : (a + b) X 100%,
where a = number of retrieved, relevant documents,

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

Herge Jeoe ChRYE-FAoA ol x| oo #E Awolct

p. cclxxxiv
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22]ot melat o] JHEA|7} glolA AlQlofo] Wlm Lol tist JHEAIE R 4
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1) Bayesian probability
ojlZdL &9 7Ndol Ot M= o SiA F9 E}L}O]Eﬂ evidential probabilities®] ®Zo] &3ttt The
Bayesian interpretation of probability2 #Atvt AHAQ] E3HAsSE A|QFS 71X]1 ZHW(reseasoning)dr 4 =
propositional logicg &ASH Zloz ofAZA 4 Qlth. hypothesis®] &S H71s517] ¢J5t9], the Bayesian
probabilist= o|®l o|fle] &2 S5 3 cFgol, TR AL Holele] BEoR g
gy,

The Bayesian interpretatione o]2{3t AAFS 7] 2J5t0] EFAQ procedures and formulaeS A5t}
2 &3 oMste A= OiRAOC =, Bayesian
2 o]2&og &utst quantity’o]t}. In the
L 4ido, the frequentist viewoA], a

ojd  gAbo] EHEP he "frequency" or ‘“propensity(73gF)"' S
probability2 “2]7} A|AQ] AE| £ WSO JHIE AL
Bayesian view©||A], a probability= a hypothesis©

hypothesis & XA O Z a probabilityz2 A= o] glo] HAE

* Markov model

gt50| oA, Markov 2@ FARZE Wsh= A|ARS 2ASsH7] 9sto] AMEE =
stochastic(F5-87%) model - vj2ie] AEj7t AR AFefoet ESHA] 23S UM 7=
A9 sequencefl= 9JESHA] A=t JMPShH= 2E - O], ©o]Z2 Markov
propertyS 7P/dstt}). d¥tslog olfst /g2 4 YHo 2= thfr] d& ZHo] oigt
ghot.

0

reasoning and computationg& 7}55H

1) Markov property

A 2789 memoryless property?] dAlo|tt. ol W, AFsAF A9 £ X 2kl 76l BAL
o 208 o] £ 2t kw, Lt AUAOR Lo 109uiA] AFY 1 ¢} 102t
2R tte 718 4A =t IX|PH memorylessness:= & o] &Hgo] Edsirin Watch 2AA
AHEAY]  AJEfol ThohAl ‘forget'stn, whY oAl 1 EHEE2 Fuht @2 Al7to] HatglER|d|
9x] ket

e, —[)(
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2) a stochastic (/stoukaestik/) process, or sometimes random process (widely used)
0]71.& AJ7to] RJUHA| ojE A|AEIO] XIgt2 EHSH= a collection of random variables ©]c}.

> Introduction
£ A% JEl BATEA BEA|, E& A2 WAATNES 2AR £YS WEA



Exjo] wje} M@ Che Aol A o|&aHe 4 7Hx]9] YUHEQl Markov modelso] 9lrk:

- | System State 1S partially observable

observable
System 1 Markov chain hidden Markov model
autonomous
System is Markov decision process partially observable Markov decision
controlled process

> Markov chain
o|AZ 7Hg et Markov modelo]t, AJgto] WsHHA siE W50
SHE 2aekettt. ol W=oA, Markov property=  of2]eh ®40] FAto]

BArolgr QEFTET of A7,

-

> Hidden Markov model
OjAZ 1 AEi7l ©X EEAoc=gt WA 75 Markov chain ot} O T=ofA],
AT O AaEo] geje} Bo] YAlgh HAMoR 1 e YA A ot
O

ogh

of 2§ 7}7\] & &2]ZAl 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.

> Markov decision process

A Markov decision process+ state transitions?t & AMEje} A]AElo] AL action
vectoro] ©]&3sl= Markov chain o]t} AP oz o712 7|t H/idu; W-AG|A old

utility® AIete 4 9t BES| YRS AAtshe] ALgHC

> Partially observable Markov decision process

A partially observable Markov decision process (POMDP)= A]AENO] AMEf7} TFX]
HEXozur WAL= Markov decision process o]t} XZol&= approximation
techniques©o| =0 A] controlling simple agents or robotse} 2+ thFst o] &0 &8

stAl AHEE AL et

> Markov random field
A Markov random field= 2240] Xpdo] £X5t= Autst=El Markov chain ©o]2til



o] AX|2L 9tt. Markov chain9] state:= A]7]&A 02 o]& 9] Arejofqt
Markov random fieldoj|A] Z+ AlEfj= Th40] €WHSF Zof|A] of© wIgH
o &t

Markov random field (often abbreviated as MRF), Markov network or
undirected graphical model+= undirected(Z27} 2E93H graph=Z HAME Markov
propertyg 7HAal Qle WWE W40 AEo|th. oA &L mIAst=U UojA
Bayesian networki} H]£:5tCH o] 7]
acyclic(B]-37148, u]-2A)st A
cyclic®d 4% k= Zlojtt. Izt & Markov networke= cyclic dependenciesA
Bayesian networkofA] & 4 ¢l&= old 9J&EAME B 4 9t ¥iHof|, 0]Z-& induced

\__
dependenciesA|& Bayesian networkoA= & £ 9= ojf oJ&X 8 FAS 4 gt

£ 719] R}o]:= Bayesian networkso| directed and
91 4tHol], Markov networks:= undirected 3}l

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 Ml A &/t HE
H20l NES Hst=s E7 m®o AX9l probabilistic graphical model ojt}. o & =
o], Bayesian network: AW} ZAF 7Ho] A AWAH S BAT L Qth ZAto] AlFE
W, I YEHIE tfst A9 £ FES Zitst=td AMEE 4 o

T o2 o2, A A4 €919l = JhA| ARHo| BAIFTID sbgsl WAk shi:
sprinkler2 71 Zloj1, & shte H|7} 0% Zlo|t}h. ESE H|7}F AZF 0] ALRo] A™A
o e ZATL APgE BAHE Wt £ U, Anyset gz A Ao, 1Y e
ol &S offx3 Bayesian network® & I = 7ho]

ol 4 Aot 4 9tk BT 3719 W4y
7Fs38t gk, T (for true) and F (for false)g 7zttt



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.

. SPRIMKLER

RA T F T
SPREKLER RARY D
F o4 08 i
T | c0: 099 . 7
\ ;
GRASS WET
iw;

| GRASS WET
SPRINKLER RAMHE T F
F F leo .0
F T ps o0z
T I Y- S % 1
T T | css 0ot

The joint probability function is:
P(G, S R)=P(G|S, RP(S|RP(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 (yes/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= 52 o] 7| 2AQ] 2T H20]X| Tk
O ANl 2 585 IS ¥R ZohAY 9 o] #AQ] giito] ofd ®4 olhY) ¢

= =2 uw

P(G=T,R=T) scrpP(G=T 5 R=T)

PIR=T|G=T)= —
‘ | )= "pa=1 S .nerry PG =T, 5, F)

Using the expansion for the joint probability function P{«, .S, /&) 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)
=10.99 x 0.01 x 0.2
— 0.00198.

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

0.00198 777 + 0288775 + 0.15847p07 + 0 O pp

891
= 54071 ~ 35.7T7%.

P(R=T|G=T) =

<A 1178 AN BRF 2>

* A|HE (Semantic Web)
| o809 7I= ¥9A &&(movement) O]
o ° Aelsta olch. Awolxlo] ojojx ERIES
ZFAZ| =2 Fozy, A|ME AL v-Fx2Ao|1 FA-FPete hFHEZL XJejAQl Ax|
9 g shal Qi ESF o]A9 stack(A L, 4AtH
0])& W3Co] RDF& AHdEict

W3Co|] mt=2™, “Alul"l A& gpplication, enterprise, and community boundaries
Zhol Hlol8 & FRotiL AAMESIES ok 359 T dYIE AlF sk Zoln, o] 8o

L AxgZ %25t a web of data 802 Tim Berners-Leeo] 9J5}] grEo] & ct.

> Purpose
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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.....
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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(£4d 2
Lt} for ages will finally materialize.

> Limitations of HTML

HMyARorg HEES We mdE2 37 EA human readable documents@t
machine readable data® s 4 Qth. mail messages, reports, and brochures 22
CFFHE L ol7to] ]3] 23] X|0, calendars, addressbooks, playlists, and spreadsheets
22 dolHe 2 UL, FAFE QY ABL 4 e & Z2IAS ALE

=0 ¥ A
=22 = ’ a 12 ’ s M
stes Az

mEA

AR, A2 olulx|e} Y Fub 22 BEOUYo] Atzo] Al Qe BAES AYStH
X markup conventionQl HTMLZ AtdE COhFHES ZQ3t Z2AH=Z At Tt HElH| o]
Bl Bl15e o2 Sof theat 2o FHET & Hojxle] BHES WAL 4 9t WHe

Azt

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

HTML2} o]A& Algshe =(AB2tA AmEYo0], 7§} /A oo]AE)E 7HAL
Ty Hojg ofol’lE 2]AESIY Qle HolXE FHE & Qlth. o] ZIEE mo]x|9]
HTMLO 2  “this document's title is 'Widget Superstore''?} Z<& Zidst
document-level assertions(F4)S s 4 QA|¢H, I HTML AHAlE= o9& Sof, oo™l
WS X5861727F =072 199 S20 M MY "Acme Gizmo“2tn FulstA AGsHAY 2
Zo] AB|ALE AlEol2ty 9 535 VAL QA= ¢t 2 0= HTMLZ ©A] HAE
"X586712°9] spam(¥9])7} "Acme Gizmo" Z2]1 "€199", etc. 2o 9= ojm Zlo|gta

ot mHs 4 k. wetA o]ZL "this is a catalog‘gti BISHAHU AlX]o] "Acme
Gizmo"7} E}o]59] AFolgtAL}, B "€199" JtAolate 7S BAT Wyol A3 ¢l
ojZ1 &gt otet T go] ofg] JHA] B E A FolA I mo|x|o] 2AE &0 Q= 2

ofo|RlEt SASH] 12 o e E AYE UYHE Ad glnt.

ojojdos HTMLZ AFAO= layouts?] detailss A|YsHA A|7Jdt= AET= 20
£ SEIShe 0hE9de] AEARl JFE 8T oE 501, <em>9] AREZ oA E A
Ast= <i>HrF “emphasis™® UERHATE  o]2{st layouts?] details®= Cascading Style
Sheetse} Ao 2H Hopexjo] ALEX|T, o2igh JF+= HUfE oto]=ojn; 74yt 2
< Aol gigt ojo& A|Ash= O oAM= ofHE2 A

ofo| 323X IHe HTML
A7t=d oA oA o
and Schema.org.”7} Z3rg]o] Q)

ruln Mo

g sjstel A, &4, AR, AE}H 2 Ao djstel 7|
=

2 9 5t Qch. SARst A& ol= RDFa, Microdata

1) A microformat (sometimes abbreviated pF)



0|7 RSSet Ze (X)HTMLZ A|¥st= <4 molx|ut 7|ef E2EIAE Q= HEHolE et 78F &/442 A5 9
sty HTML/XHTML tagsS AAH23StE] = semantic markup?] a web-based approach ©|t}. 0] A|EoAlE AT
EQojz2 stojFd Z|E o]|8At 9 &35t A H(contact information, geographic coordinates, calendar events,
and similar information)S A=A o2 x|t = 3Shct.

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)
ojlAL < OFHE =0 e FHEF vEHolgo] gt HTML, XHTML Z2]n o2} 7}X] XML-based
document typeso]| St M EQ] &AtE attributed F7HA]7] W3C Recommendation ©]t}. The RDF data-model
mappinge XHTML documentso|A] embedding RDF subject-predicate-object expressions80 2 AR&3 5~ Q)
o1, B3I compliant user agentso] 2]3]] RDF model triples& ¥f|5t= A= 7I5# sict.

The RDFa community9|A= tools, examples, and tutorialsg hostdl7] ¢J$t wiki websiteS 2F35t1 9l

o}.

3) Microdata
o|AL <4 Holx]9] 7|E ZHIEA WEIH OB E nestshi=t] AMgEl:= WHATWG HTML specification o]t} &Al
AllX]l, web crawlers, and browserst= < H|0o]|X]2 2E| MicrodataS w3sto] &2]& &~ 9 Oo0, o]&AIS ¢J5td
a richer browsing experiences Alash=t] °]7-& AMHEF 4 o}, Search engines2 o|2|st st 1Lx9]
glojelo] A Fdohe ASR2EE Aty g W, 2 olfe ARAXICR stofF € Ho]x|o] FEE ofs|
Sta o] &Ao7 ot MG JHE AlEd & YA=F 5P| glEolt,.

Microdatat 2719] &Aoo kS &dst7] $J8t9] an item and name-value pairs® HASIEE a
supporting vocabularyS A}83tCh  Microdata= RDFa 9} microformats2 A}835tH=  SAFSH A= HCH
machine-readable tags’7} 9= annotating HTML elements® Hr} 7HH&EH] Al8stels WS A|lZstals AT

olct,

4) Schema.org
oj7le “A molxoA APstH data markupg st F%9 schema setE HEo] X|¥FstUAF FH=" Bing,
Google and Yahoo! (the operators of the then world's largest search engines)o] 2|3} 2011¥0]] A|AtH an
initiative o]ty, 1 & 11¥0o]] Yandex (whose search engine is the largest one in Russia)’} Ztofstgitt. ol
2 UEHOEE 21 e 9AIESY ERIEE mark upsh?] $45t0] A9 ontology?t HTML5O] e
Microdata®] AFE-S AQtsti Qth T 22 markup search engine spiders and other parsersof 9Jsl ¢

g £ Qlovg 7 AO]EQ] meaningd] ALY 4 JohE Zolo.

> Semantic Web solutions

o 2o] AdlEg do £H2Mo] Qleh], of7]o= Resource Description Framework
(RDF), Web Ontology Language (OWL), and Extensible Markup Language (XML)A#
dlolggoz EEsHA A dolz st Zlo] = dth. HTML2 o]5 119} R4l
EQ} YIS J]&ot=d AMREAIR CiRA 0 R RDF, OWL 22]1 XML AM, 3]9] &
+ H7] 251 22 499 Atm& BAbSh=H AMEEH.

o]™ technologies= ¥ TFWES] ZHEZ WS UJA|5t= descriptionsZ AL
5h7] $stod AREVI= ottt mefA FRIEE dog Fo] 7hHset dlolHuo] 2o XA H
descriptive datax]3, £&= (£= E3] XMLo] AAjEo] 9= XTHMLEZ ¥, = €L 2 A
A cuesg AlEstAY ZolotES ZHE XMLE d) UHFWE YO markup XY, A48
manifest = £ At} 7]A17F=3F descriptionsg £519] content managers= ZEIEQ] 9]

01 v} AT At AN PES FVI2 BAY 4 UL Ak oA PHOR, HEH



L EAE ojAlo] AALS Aeished] gloA Azt Aoiuu Adud vad Aeupge Al
g5to] oju] 9l AWE AL & U, IHCRM PREIS Agsto] ASYRLYL A7
EAPE 29T 4 AdE Aol

a non-semantic web pageof|A] AlEE £ = tagQ] o:

<item>blog</item>

semantic web pageoA] §ASE AW E A5t

]_

ol
rlr

7

o 2

rlo
tlo

Zolck:
<item rdf:about="http://example.org/semantic-web/">Semantic Web</item>

Tim Berners-Leex= Linked Data®] ZAxtzZ ¥Aist Y EY IS HTML-based World
Wide Web¥t tfs]sto] Giant Global Graphztil =3It} Berners-Lee= T A7}
document sharingo]QIt}¥, Ol2l= data sharingol2ty ZASIHA], “how’gl= A Zof of

stol cheat 2o 37txle) ge AAstack

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 82 = go]7ke] Aejo] xfol7} QUx|T, W "Web 3.0'% Eo]o]
2 arget,

> Components

"Semantic Web' 70| & 4 9t EU7} HI=2AS e mf SWlA A1E A}
4=t linked data®] collection, structuring and recovery2 E74sH XAl =0 Q1o A
concepts, terms, and relationships®] ZAIA HAFE A|Z5ts H I =2 Ko 93] 7155}
t}. o]z HZ==2A]= W3C standardsC 2 AsfA oy, thgat Zth

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

@® RDF Schema (RDFS)

® Simple Knowledge Organization System (SKOS)

® SPARQL, an RDF query language

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

® N-Triples, a format for storing and transmitting data

® Turtle (7t&st RDF Triple Language)

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

® 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

Cntologies: Rules:
owL RIF/SWRL

Querying:
SPARQL

Taxonomies: RDFS

fydeibiodhin

Data interchange: RDF

Syntax: XML

Identifiers: URI Character set: UNICODE

Semantic-web-stack

The Semantic Web Stacko]|A]= Semantic WebQ] 125 HoZ1 Qty. 1A QA9
53t Qpge theat Zo] @oke 4 gk

o] ol U ES Zdd ZHNES meaningo] tisto] ojgh semantics® O}A]
A Alssttt. XML
Turtlen} 22 Ot AlZo0] EXAISH do=x, 253 iR+ 490l Semantic Web
technologiesof|A] & = Z(de facto standard)
ojx|gt, FAAQl mESH
> XML Schema
o] XML documentso]] ZgEo] 9l @4F9 X ZRIEE AFst7]| ¢

ofolct.

z
2

> RDF

OFst gyntax=2 BIE 4 9t} RDE Semantic WebQ] 7| &2A9Q] 7]&o|C}.

> RDF Schema
o712 RDFZ &5t  Zlolu], properties?t classes2 ®© Uytd  AS

(generalized-hierarchies)?] semanticsS Ztil Q= RDF-based resources®] properties



@t classesS HAFSH?] st vocabulary o]ct.

> OWL

0|71 properties®} classesE HASH| st © we ol3= FUkst Zlolth:
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
o]

718 the W3C Rule Interchange Format o|t, AZEH=Z XA2T 4 J= 4 A&
B i

XML ¢do] o]t} RIF: th40o] ¥1%(dialects)?} £A6t0, CiEAQ Zog
Basic Logic Dialect (RIF-BLD)2} RIF Production Rules Dialect (RIF P
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® Unicode

® Uniform Resource Identifier
@® XML

® RDF

® RDFS

® SPARQL

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

* Ontology(information science)

LEZXY AR B 7|[EXH0 2 EHWHSE discourses 02 EX|5t= entities?] &

[e] &

[e X}

A, dsdddo]l oist FAIAQl namingolil, ZgQojn, o] AHSIA  EX|EZ
taxonomy©f| AAHO2 HGAZ] Zlo|th. Tt 2ERA|= computationo] RS MpSS
T+l 8K (compartmentalize)sto] o] A& (o] A E AT =N, HEE ZRAlste FPeH

o dYFo|tt. T2]al artificial intelligence, Semantic Web, systems engineering,

software engineering, biomedical informatics, library science, enterprise

bookmarking, and information architectureorq AHAIE9] HEE FRAIStT 3719 EBAF

g2 A7) Hstol 222X S te thedll AlEd wAlslAd olZle AE&AI7IAL et



> Components

drio] eEexs we PAA 9AMS Bootl At 1AL BHst: lojet Aug
o]. jFEE9] L2EZXE= individuals (instances), classes (concepts), attributes, and
relations2 HAREIT}H

>> 2ERA9 35 A

® Individuals: instances or objects (the basic or "ground level" objects)

® Classes: objects?] sets, collections, concepts, classes in programming, types
of objects, =+ kinds of things

@® Attributes: objects (and classes)’} 7 4 Q1= aspects, properties, features,
characteristics, or parameters.

® Relations: classes and individuals?7} A2 HZAE]E "8FAl

® Function terms: complex structures formed from certain relations that can

be used in place of an individual term in a statement

® Restrictions: 98 $£AS inputO 2 R 4517 dto] At o]ojof
AGE AL

® Rules: EHsE FEj9] A 0A U2 4 9= logical inferencesg HAPSH= if-then
(antecedent-consequent) sentence 9] FEJZ = statement.

® Axioms: 2E=2X|of tjgt AEtA o]20o0 2 JLAME =2]FEQ] assertions (including
rules).

@® Events: attributes T+ relations® 3},
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2ERAL AWHOR E2A loj(d]: OWL)E AF§dte] st

> Types of ontologies
® Domain ontology

EHQl 2E=2X E£= domain-specific ontology= sl Hofo] dHE
2t =HQlE RHst ottt O 2 whflo] A8 gojFo SEHS oujE2
2Alo] ofs] AFAL olE 5ol “card’ Holt WS Az B Ul A .
poker =0Q10] 2F2A|oA T TojofA] “playing card 2t QU2 wHistd 4 Qlrk. g
Hol| A=E stedglo] THQle] LE2X|oA= “punched card” 78] “video card” 9]0]
g2 LHst g & ot

kJ
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AeohEl SEeASe ool o5 1eln QA(Za WY, 18, olflg2sl, 58 372)
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1) upper ontology (also known as a top-level ontology or foundation ontology)

o7 BE AA EujQlo] AXA T e Ul WEAQ fdS BASHE 252X olch. o9 FRF V5L o
25279 ‘under’o] Ads} Elo] Yt B H5E AU LERAS Aolo] e mBAQ ofolx A5 LA
= Alsts 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.

® Upper ontology
upper ontology (or foundation ontology)= THFSH ¥H2]o] L &E=2 K| o A
& 4 U= common objects®] ZHEo|tt. o712 thefshal ARt =0

| 1 NIEZo|A] A}
85= 80]5 72]1 associated object descriptionsS &35t 9= core glossarys
SELERDE

AR&O] 7hsgh o2} 7HX]9] #mFSHE upper ontologies?t EAf stt}: of: BFO, Dublin
Core, GFO, OpenCyc/ResearchCyc, SUMO, and DOLCE. oJ"d A}So|Al= upper
ontologyel i o] AAIL WordNet: 912st/] LslA £E2A17} ofyel, o]3le wujel &5
2x2 W97 8 Aoj" =7 ojrt.

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.

® Hybrid ontology
Gellish ontology+= upper and a domain ontology’t 23" £ ofjo|c}.

S

1) Gellish

o|Zd& H|E 1719 7fdo] thefst AMdol2 ‘names’9t AolE Zu QloisiElet:, AtdojolA ER3H FAA Qo]
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.

> Visualization

= IR 7 A AR LE 2] A)ZE HU) gl24Y-L indented tree and graph ©]
0, OWLOA AlZst 9+ 2E=2ZX|L visual language= Visual Notation for OWL
Ontologies (VOWL)oJ| AFA|8] et 9lct.



1) commonsense knowledge
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g1 9l go]gH|o]A9l commonsense knowledge
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2) folksonomy
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® associations: topics 7F°] hypergraph relationshipsS & 3
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Topic Map Key Concepts

Ed 12 %2 HEOJA concept mapsO|Y mind maps¥} B]XSHA|RE, E=l gigto]

Folty. BEo 2 AlHEH g 7]sof oF Ejolmz, ofH AY2 semantic web
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ol = wRmofl o5l Aleject.

1) A concept map

o|ZAL 7N3E ol Agrd AwdS HAYshs diagram ot} o] EJF A|AE PRIt RAGIH L S
designers, engineers, technical writers, and others use 2] graphical tool oJt}. ESF 0|72 XAPA oz
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2) A mind map
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3) Topincs
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> Ontology and merging
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> Current standard

Z|A19] Ad #ZE 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 .

The Topic Maps (ISO/IEC 13250) reference model 72]1 data model standards
o

< oj™ 53t serialization or syntax®t= S3E WACo= AJolgu Qi

® TMDM: Topic Maps - Data Model

ISO/IEC 13250-2 (TMDM, Topic Maps Data Model)oflAl= ISO/IEC 13250-3 Topic
Maps XML Syntax and ISO/IEC 13250-4 Topic Maps Canonicalizationo|A] A 9]st Zlu}t
48 syntaxes and notations®] 7|Z2E& A53ttt ©@¢s|, TMDM= E¥H3E ZA|(topics,
associations, occurrences)gs oJZ@7 AlH3s}=7}, ojmgt AdZAlo] QlE|=r } = 7l o]A9]
proxies(tf2])7t &deH FAIE BASH=AIE AASH] st ALEE= HAE, S5t ¥H
=] ontological commitments2 ZAX S},

® TMRM: Topic Maps - Reference Model

TMDM2  Hth FgAolyd 2E=2AA M2 A9 ¢l= TMRM (Topic Maps
Reference Model)2 A9olsict. o]71o] Z2A2 TMDMiIF 7L subject-centric data models
2 25t a minimal, conceptual foundation® =2 XA(sH= Zlo|t, o]z{st nHL 815]7]
At 2EEANCz FPA &olF Awste Aot ESH o]Z2 the Topic Maps
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2 o 7 mappingstt] Bash A5 Aostn 9ok of wol Z FAE o] Bt
DE Yot IHE a single locationg ZH=rh

TMRME& %35t [SO/IEC 18048 Topic Maps Query Language (TMQL) and ISO/IEC
19756 Topic Maps Constraint Language(TMCL)X 3 @& %= Topic Maps standardsS ¢
& BAH 7122 AFstn Yok
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