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Multimedia Documents?] B3

. Sound ¢} pictures
. Video: YouTube?] Flash video format

¢. Music: Optical Music Recognition(OMR)

3)

Documents Surrogates

Metadata: MARC

. Multimedia surrogates: Full-sized images: miniature versions, scaled thumbnails



2. Textual document: raw material

1) Textual Documents?] ®EJ

a. ASCII

ASCII (/'seski/)= American Standard Code for Information Interchangex electronic
communicationg 3t a character encoding standard ©o]Jt}. ASCII codes=
computers, telecommunications equipment, 12]1 7]E} devicesOo|A] BIAEES RJ 5=

ol A-ggict

b. Unicode
Unicode®t ISO/IEC 1064691 Universal Character Set (UCS)= A ¢ Z4Y2 FA}9] uf
2 JA2 slool, OB QUi gEsh Yol we @AM Hbsh] ISO/IKC

> 1P
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ASCIIZ} 128 characters®2 A|stE]o] Q= "FHof, Unicode 2F UCSE code pointsgt 2=
= XA &5 AFESE unique identificationdt UTF-8, UTF-16 2] UTF-322t1 H2+&
8-, 16- or 32-bit binary formats® encoding3ttt= 7|E& EdA|Zo=ZH o e Z
= Al¥staL .

2ol

c. EBCDIC

Extended Binary Coded Decimal Interchange Code (EBCDIC/'sbsidik/)+= eight-bit
character encodingo]®, IBM mainframedt IBM midrange computer operating
systemsO| Al &2 AREE| Tt

d. Plain text

plain text&t ZJfj™olut o
glo]El(c]], file contents)
o] 7tdst HlAEO] HlAS =AY %‘ 7 e Add 2o 2AE 24T = AR style
AEE nShsta 9= formatted textet oh20, EX X Eo] binary objects (encoded
integers, real numbers, images, etc.)& 3|4 E]ojo} 5}= “binary files" 2% th=r}.
o]7le MEAMOo g ASCI, W2 EBCDICZ ArMEX|Tt, MXIA o2 UTF-8 3 UTF-16 2
L Unicode-based encodings® ThA| =1L ¢)c}.
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e. Indexing
index (plural: usually indexes, more rarely indices)2 wordst phrases (‘headings')
J2]1 associated pointers ('locators')9] 2]AEo|H, A2t AA oA AL 4 Q)= R =



o #AY SR Alolch & YA o2t ATMAY TAT SF AMlo] k.

HEROR AWM EZo| ARl mAo] AAA SAtoA AgE wale] dhio
1 mtsto] MERSH people, places, eventse] o]23F 7jE So] mEheE 2 9tk Al

author, editor, £+ A 3AF9] professional indexerd 4~ 9100, AHOIO] pointers & A
A 0 F page numbers, paragraph numbers T section numbers o]t} A Z2=F
ofA] MQloj&& authors, titles, subject headings, £°|0, pointers+= call numbers©]

=3

f. Word segmentation
Word segmentation(o] 272)sk 249 wAIES 44 Tols=2 A7l 22 gdH

(for example, ice box = ice-box = icebox; pig sty = pig-sty = pigsty).

2) Textual Images

a. Scanning

image scanner, §& &4 1 scannerz} F20{, 0|72 H|E T 807} AJAo] o
2} B3 (barcode scanner, CT scanner etc.)stA|gF, 3stA 02 jmages, printed text,
handwriting = objectE A5t T715L digital image® WHSIA|7|= 7]|7] o]c}. Uyt

Aoz ARRAOA = Blad P9 ¥PQl flatbed scanners ARE-H.

b. Optical character recognition

Optical character recognition (also optical character reader, OCR)E& typed,
handwritten or printed text®] o|OJX]|&& 7|AIACc 2L} MAA O 2 encoded® textz
ghA|ZIt}E. o]71& passport documents, invoices, bank statements, computerised
receipts, business cards, mail, printouts of static-data, %= any suitable
documentationyt ZF-2 printed paper datac]] 9= AXE form FEH|Z YAsSt7] Yol =

Al AREE AL AT

0|71 printed textsE UA|Zolst= AUHAQl ®iyolng, HApAoz My, G, 1&0
AR, 22k gAEdgo] So] 7550, cognitive computing, machine translation,
text—to—speech, key data and text miningyt 22 machine processesoA] AFEE1 9]
EJr. Est OCRE pattern recognition, artificial intelligence 7.2]1 computer visionojA]

2% Ao} olck.



3) Web Documents:

a. Markup and stylesheet languages

markup languager WA Co®E HAEQ} APHIAI|= WAICQ =R documento] FA
Ch=(annotating) A]AEl Qlojo|ct, o]et 22 idea?}l terminology= HEXOCF XX}
o] E2 mog AAXAE F7|5H= "marking up'of|ARE Zl&tstgct

&g ulgjojoA] o235t "blue pencil instruction text'7} tags &, “Zt&s 2 FojX 1

AL 0w chEE )
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b. SGML

Standard Generalized Markup Language (SGML; ISO 8879:1986)2 CtRWHIEE AulAQ
markup languages2 9]5t7] st BFo|C}.

HTMLZ olgAdoz sir HteArb o2ds olf=2 SGMLAHE parse & £ Q&
HTMI 57}X]= SGMLE Aojolct,

c. HTML

Hypertext Markup Language (HTML)2 web pages % web applicationsS 97| st
B4 markup languageo|tt. Cascading Style Sheets (CSS) Z2]11 JavaScriptet =0,
0|71 & WWWE ¢t 391x9] cornerstone technologies o]t} HTMLE ojojAloz <
olxo] TxE 714510, hRMES] noo st UASS et et

Fsut & L JavaScripte}7ZS scripting language
OB 280 QS 4 oy, CSSE A oz2A FERIEQ 2|uef 2fojofe-

d. XML
Extensible Markup Language (XML)= 9Q17ty} 7174 571 998 4 Q= muioz chid
ES Idsh= 419 A2 AQstil 9= markup language ©|t}. o719 textual

data formate ChYSE Q17H910j 291 UnicodeZS A5ty Qlth. v]E XML C]A}Qlo] chF
WEo] £4& WHEL Qoieirate, 1 ol A AH|A0A JoJAQl Hlojy txE EH
sl §isted de] A8 gleh

4) Presenting Web Documents: CSS and XSL



a. CSS

Cascading Style Sheets (CSS)+= markup language@ AHd¥ THRHIEQ] RokS 7]&0}7]
st} AF2E style sheet language o|tt. HTML 12|31 JavaScripte} d&o], CSS=
cornerstone technologyeld], |71 A2 02 ujiael 9 wo]x], & ol ZejAolH &l
o]} QIE|Eo]A, T2ln e RulY ofZalAo| A&l o] 8} QUE|Ho|AS Ats] o
5to] W2 <4 Ato]Eof o5 AREE L Qlct

CSS+= 7|EAo=Z layout, colors, 2]i fonts?t Z& QA(aspects)S AHE5Ho
presentationdt contentS £2]517] s UARIECH o]2st E2E E35to] content

LI [e)
accessibilityS 7WAAIZA & Qi B A¥Z & ¢ {AsH] AT 4 Jdof, Ex
9] .css file2 AAsE CSSE EASIsto 24 E0] HTML pagesE2 T ORI &~ Qlct, 2]
N
ES

T EG BHE 7RO AN wEy

SRR ot
CSS specifications2 World Wide Web Consortium (W3C)ofjA] 2]t ¢t Internet
media type (MIME(Multipurpose Internet Mail Extensions) type) text/css= RFC 2318

(March 1998)0] 9J5j CSS& o2 =Erjo] 9itt. W3CoAl+= CSS documentg9] 22 CSS
validation service® A|x35t1 9Q)c}.

b. XSL: Extensible stylesheet languages
Extensible Stylesheet Language (XSL)= XML documentsS AA|5tL WHPA|Z| =0 AR
5H= 9lojo|ct. XSLL three parts® ureth:

.XSL Transformation (XSLT): XML documentsS ¥H3A]7]= XML language °|C}.

XSL Formatting Objects (XSL-FO): XML document®] A]Zt™ ZWiE]-S 1A 5= XML
language o|C}.

XML Path Language (XPath): XSLTO|A] AFREH E5F XML document?] oz 325

T =
o

S o= AsH7] 95 non-XSLT contextsofA] AFHE 7}53t non-XML language ©]C}.

5) Page Description Languages

a. PostScript

PostScript(PS)= AAEH U gAITE ZoEolo|A AFE35H= page description language
oly, 9d=AQl typed, concatenative(3Z2%) programming language ©|C}.

MEPA o2 PostScript programss Q17to] o]l AJAte]= Zlo] opyet of2 m=2 T3] o
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b. Fonts
font?t typeface?] EESt size, weight 2] style ojth. ZFzHo] fonte 171of Ab-Ssth=
type®] seto]t], Z}Z}9] glyph("JPwAHE& o2 shto] FR(called a "sort’)7h lon, EIT
Ao R ORI FHsti e oY FR7O EESE 1AHE typeface ol

=4 digital typography? &3 oz ?I5to], "font'= AIFH "typeface'Q] 5_4 oj2 AMRE
1 olch Zb7te] styled shue] SE 'font file'o] 0] Qlck o] £0], the typeface
"Bulmer'of= fonts "Bulmer roman", "Bulmer italic", "Bulmer bold" JE'JJ_ "Bulmer
extended7} Zatd 2 QIX|g, “font" &ol= o]AF FolA ©A] stogt E= HAAACI
typefaceof|2t A&7 & sttt @5, fonte= sHU9] digital file o]t}

=1l
=

1 point = 1/72 inch = 127/360 mm = 352.7 micrometer

c. Text extraction
Text mining F+= text data miningo|st text analyticsgt &5 ST QIX|Th o]71& HA
E23H high-quality information2 ¥W#|st= ¥Aojct. High-quality information:= A
A 0 statistical pattern learningyt 72 S AFE-5to] patternsit trendss A%
o2 A5 4 o

Note!

Statistical pattern recognition is to use statistics to learn from examples. It means
to collect observations, study and digest them in order to infer general rules or
concepts that can be applied to new, unseen observations.

Text miningo:= WA= input textg F&&}stal, Faehd HolguoA mEH-S TR0y
o], 2]|EZA 02 AWE mrista dfAst= WA o] ZFETH text miningo|A 'High quality'
2t A2 relevance, novelty, interestingness®] ZAg-S &ttt APFAQ text mining
tasksol|= text categorization, text clustering, concept/entity extraction, production
of granular taxonomies, sentiment analysis, document summarization, and entity
relation modelingo] ZS=C}

Text analysiso= information retrieval, ©@ojQ] 81 2R S H1L5l= lexical analysis,
pattern recognition, tagging/annotation, information extraction, 22]i link and
association analysis2 ZE3$5t= data mining techniques, visualization, and predictive
analytics?7t ZgteEltt EAA™ oz F2A9] BHXE= natural language processing (NLP)2]
applicationy} analytical methodsS A}8-519] textS £A8 dataz $¥73st= Zlo|C}



d. Portable Document Format: PDF

Portable Document Format (PDF)+= application software, hardware, 2|1l operating
systemso] A& SEAOo 2 2H5t9] text formatting?t imagess Z st Q= TOHFHE
S BHSH] Ysto] JidE mfd zuio|t}. PostScript languages 7|9Fo 2 she, 7719
PDF file2 O71& gAZo]|st=d QR3S text, fonts, vector graphics, raster images
J2]a 7] AHE nshsta 9= fixed-layout flat documentof ofsh 2FXsE description

2 23 9t

3IAll, PDF files2 logical structuring elements, annotations % form-fields@t Z-&
interactive elements, layers, rich media (video content Z3g'), U3DY PRCE Algsh:=
three dimensional objects, 2|1 t}eFst 7]E} glolg ZUMES Ao 2 X flat textet

graphics 0|90l tefeh FHIAS mstal Qo).

6) Word-Processor Documents

a. Rich Text Format: RTF

Rich Text Format (RTF)= Microsoft A& 7t9] cross-platform document interchange
= 9J5to] 2008¥7HA] Microsoft Corporationof|A] 7j@tst 24 o A& Ui o]c},
229 word processors= RTFZ AFYEW, of2] oteFst RTF specification®] 4~Amho]
EAstaL o 22jal MU0 g2 ofH RTF #jAlS AR&stupo] o2t 24 d.

0]71& enriched text (media type "text/enriched" of RFC 1896) T+ 17i9] XujfQl
Rich Text (media type "text/richtext" of RFC 13419} 1521)} &&=%]X] Qtolo} sy, E
3t IBM's RFT-DCA (Revisable Format Text-Document Content Architecture)etz &&=
T]X] Qtopof strh, o]ZS5L AAX G| A& ThE specifications o]}

b. Native Word formats: Microsoft Word

Az2=8 Worde E3HAOo02 F= Microsoft Office suiteQ] st HE 032 o]|&7}%351c},
Word: 7]2AQl(rudimentary) desktop publishing capabilities2 Z3tst 9Jor, AA+
oA 7HE da] AFE-ElE= word processing program ©|th Word files2 HE e-mailS &
o) HAE ChEYES wUY] 93 mWos ALgHt Ut Aol BE ol 8xH Word
application, Word viewer ®= word processor& Al83A Y= ZAE JL 4 Q7] O

2olrt.

-

c. Office Open XML : OOXML



Office Open XML (B]ZAA oz OOXML H+ Microsoft Open XML (MOX)z} 3hHe
Microsoftof] A] 7§&Fst XML-based file formato|t, o]719] & &% office documents?l
spreadsheets, charts, presentations 72|31 word processing documentsS R st= 7
o]t}. Microsoft Office 20072 AJAto.&, Office Open XML file formats2 o]%
Microsoft Office®] default target file formato] = ¢jct.

d. Open Document Format: ODF

Office ApplicationsS ¢$t Open Document Format(ODF)& OpenDocument®@ &2{A
9lon, o0]7Z& spreadsheets, charts, presentations 72]1 word processing
documentssS ¢t XML-based file format ©o]t};. ©o]71& office applicationsg st
open, XML-based file format specificationg Al&5& =& o=z Jee9ict

0]719] ®Z& the Organization for the Advancement of Structured Information
Standards (OASIS) consortium® 7|<L3]oA 7§ttt OASIS standardyt ¢E0,
0]71-& an ISO/IEC international standard ISO/IEC 26300 - Open Document Format
for Office Applications (OpenDocument)C. 2 S3tE]Qjct

e. Scientific documents: LaTeX

LaTeX (/'laitex/ LAH-tekh; a shortening of Lamport TeX)= document preparation
system o|t}. ZF& £ ©, X7t= Microsoft Word, LibreOffice Writer 72]1 Apple
Pages®t 2 WYSIWYG ('what you see is what you get") word processorsoA] 2%
= formatted text@t= AR L= plain textE ARESICH % AVF= markup tagging
conventions2 AF835t9] document (such as article, book, and letter)9] dutA LR
Aolsty, THFHIE HMAQ BAEES AEM(such as bold and italics)std, citations and
cross-referencessS #7138ttt TeX Liveld MikTeXet 2 TeX A& printingtt digital
distributionof] A3grst output file (such as PDFU DVI:Digital Visual Interface)2 *§Arst
7] $15to] AR&HT}. typesetting systemof|A ©]719] o] &2 LATEXe} #2 Rof3 7=t

LaTeX+= mathematics, statistics, computer science, engineering, chemistry, physics,
economics, linguistics, quantitative psychology, philosophy, ¥ political scienced} Z&
o e RopA weede] §EW FWo| ol ALGHL ok E3t o]zie Tamil
Sanskrit 2231 Greek®t #2 thadoixAta s S4sHA xedstil Qe Aip 7]Ate] Fu]e}
EHole Aoyt =22 £ Qo

LaTeX: TeX typesetting program< AREstH ZOiE|H, 7 71 AH¥|= TeX macro
language® AHdEICEH.

LaTeX= a standalone document preparation system %= an intermediate formatx]
Y Ag" 4 Atk olg Sl FAjo] daoly, 0|7 mmE DocBook 12]w 7|e}
XML-based formats2 PDF=& 3diAlst7] st mojmajelo =z AMRE|7|= 3ttt o]Z]l9]



typesetting systemoj|A]&= tablesi}t figures® ®M3E Eo|7|t 435 FARs5H7], chapteret
section headings, 72|31 graphics, page layout, indexing ¥ bibliographies& & 3ts}o]
typesetting®} desktop publishingd] ZQ3t t¥EE9] Q458 AsXAo=z A2|st=
programmable desktop publishing featuresy} extensive facilitiesg A|55ta It}

7) 7]1€} documents

a. Spreadsheets

spreadsheet= Blo]2 Ej2 Holg2 £, BM, NAsls] ¢ b Ame ofZa)7
oldolc}. Spreadsheets= SARYE Milshroe wustof 7H‘*H°“‘—} o] mz e
Elo]59] Ato] S0le% HolEE 7HA]
ZISHAY thg Ao ZRHIES A=
ghol7]1 &= 3ttt spreadsheet= E3E electronic documents 2T £% QITh.

o
1 9
o

Spreadsheet users= A" @2 243t 3o A4t gtel 5215
L AnYCPHEES "what-if' analysis® 0z S 2351A ArEE 4~ 9
& Ao aAGeR OA] AlLtSHA] Al Al&SHA ZAME a
EHE AnEQOl= o2 JiY JzAEo] 75St sheetsE 7H 4 1oy H
oF 22 HolEy Tx PEQ HolHE yAEoel & 4 o

b. Email

Electronic Mail (email or e-mail)2 RA7|7]S AMRSH= AMEE7|E] HAIXR]ES wdsh=
Wlolct. Emaile 9A 1960dd|9l Agts oz AtgE|9lon] 197040 F8F ol A2
ze dejol oju|do] SAsHTt olujUe JIEHOR AU HFE UEAIE oo
ojfoixlth. HIFAl x£7] olt|d A|AHOM = S$pAIA B instant messagings 5]
2200 ZAlo] &sfopgt sttt o529l oA A]AERIOA= a store-and-forward
modelo] 7|2 o|t}. ojH|d M¥= Uﬂ*l*% W, WUy, wiEstal ARt o] §AMY 1
=9 AFEHY Aol 22Qlo] Qlojof gtk S QF5HA] A=t} o] &AM UAIAE
BUiAY 22 Sotoob ©R] st Hid Awy AW dEmo] Ao &St Hot

42 ASCII text-only communications medium®! Internet emailo] tf2 22X} AEQF &
Elojfjo] FZHE H&F(attachments)o]] A= HEAEES HATstr] gt Multipurpose
Internet Mail Extensions (MIME)o] 2]&] &tcig]Qict. UTF-82 A835= ZA|A oY of
A9t =] International email2 BFSIE|QI oL} 2017Ho| = ofAl da] RJEHE]X] ¢
1 9l

Ao AEYN oj|d AH]A9] Atz dAo] 1973E(RFC 561)0 Ed oJHd HAIA] 2
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3. Multimedia: More raw material
1) compression¥} Transformo|&t?

a. data compression

Alg & 2]of|A], data compression, source coding, £+ bit-rate reductionof= 9j°] &
Hucte WM He uES Algste] Fus i%é}b Aol maETh Aol lossyot
lossless?} 9Jt}. Lossless compressiono|@t EA4|A oz QlojQl 712 drs|A] A7 5to] H|E
£ Zo]= Zloltt. wrHo] lossy compressionoAl= 2T Q5L £Q5HA] %L HHEE A
7te 2 HES &SIt

glolE] mdo] Ato]=g Fole WS Hloly YFolet ot HolE AY fHM= oAl
< source codingo|2} &0t HoJEI7} AAEAY AEE7] Ao 2719 AA0M A=}
7b o] foj7ltt. Source codingZ o2l GX|e} £743H7] ¢Igt channel codingoly Al 120
glole S tigstr] it »E<l line codingy} &-&3HA] ¥fofof gt

O

TEe 98, dUsY HolEHE AASL Aasted WRE AL Fashy] Hrot
Computational resources:= A=A oA Av|EH, A2 siESHHAE AH|ETH Data
compression2 a space-time complexity trade-offd]] £&%ct o& E0f, v U=
schemeoll= YEsHAI7E RPE = 59 Fws6] & & J=F A& GFSHAIZE o] 1A
2 o] 9sto] wrto] e g stmglojrt W Ak itk 12w W] Ao wjcle

RS GHAAL 4 A A BHsPIL F7189 APFNS BRE T 48 Yoh

data compression schemes®] TJAFQIof&= F=9] A lossy data compressiong ARSI
o @Aish= =9 5%, I3 4ol E UFstAY siAlst=H Z Q3 computational
resourcesS I drsto] thofst 9 AL 7HO] trade-offs?} ZStEICt,

b. Transform coding
Transform coding2 Qe A|Z'do|u ARZl o]u]x]et 242 "natural” Hlo|EE ¢3t ©lo]
B ¢£9 st Z=o|t}. transformatione XAFPA o=z T X}A|7F lossless (perfectly



reversible)o|X|gF, PArQ] A @Wo|Zil Al (lossy compression)& better (more targeted)
quantizationd}”?| ¢Jsl ArE= ).

transform codingolAl=, o Z&|Ao]A9] X|AZ AREsto] W7|d JEE dEiste] 1719
bandwidth(A&8H7?) 8 ¥& o3, UOA| JEE o8] 7HA] ®oz &3Sttt 1 output
= oi=5g o, 7 A3t d29 inputy} FUSHA] ¢S = AR ofFe|AolAe A3
of F&o] A= 7IHE #A s

Hr _|
ol

c. The Fourier transform(3=2]o] #3§l)

Fourier transform (FT)2t 29t9] 3t-3(chord)& FIt( E+= pitches: 2=0|)2 BJASH=
Tl QAFsE wrAlo®  AIZHA]2E)9]  (function)® 1AL pASe Faopy
(frequencies)& ®3|5}= Z1o|t}. A|7F g4 1 RFA|Q] Fourier transform-& Zu}40] BAF
§ gte 2 Waolth &, 170 Ar) %2 elol Baolq Uehd Zuprol e nd
she ghaolct.

Fourier transform< YziQ] A]Z2do] T3t frequency domain representationo|zt ¥2
t}. Fourier transform®& 80]& frequency domain representation 712]1 frequency
domain representations time9] $t4Qt ZA3FSt mathematical operation & TS 235}
AL It} Fourier transformo] A7 &g ARtsh= Zlo] ofyet Tdstd QIojS ZH7]
st defio] o) =hle dubAlog AJZRo) mhQlojet Hetty, AAA o=z W9 O
gol g W2 desdd disl, =7y o2 HAle operationg Y 4 Ut
frequency domain representation®] inverse Fourier transformation, ¥+ Fourier
synthesise} 227]% sht], Al7to) defo] A4S #Bsp] Yste] RE A2 42 Fu
S9] dsH(contributions)g AgrA|ZIC].

2) Audio

a. Pulse code modulation: PCM

Pulse-code modulation (PCM)& EEQl ofdz2 1 A|1d9S UREZ RIH57] Ysto] A=
5t= dt¥Ho|t}. computers, compact discs, digital telephony J2]1 7]E} digital audio
applications &o}oA] o]7e OAE ©or0Q9 ®ZF Zojtt. PCM streamofA], analog
signal?] S22 Aoz UAst M40 2t m&2st =i, 72 B2 digital steps?] H
o] YolA 7 778 e 2 quantized =T},

djm

Linear pulse-code modulation (LPCM)2 quantization levelso] AgAoz FUAS =
st EFQIC] PCM o|t}. o]Z& quantization levelso] (A-law algorithm or p-law
algorithmy} Z¥o]) & =3+ %x W= PCM encodingsiyt= tfxAo|ct. H]E PCMo| Hr}



o]

derAQl gojt steete §F LPCMOoz JEstd HojHE 7|est=d AHEE7| = et

PCM stream< original analog signalo]] T3t stream's fidelityS ZAst= & 71X|9] 7]
S48 &£42 7R ATk st AMES Fske £ © ¥ H¥o] o]FOX| =S YUEU=
sampling rateo]1l % siu= ZF MES BAs=H AT 4 A ARA ORE gre] &

£ ZAASt= bit depth o]}

b. Early formats:

b-1. WAV

Waveform Audio File Format (WAVE, = &AAIHO 2 Qls) ¢ & &4aXl WAV - &
T} "wave" (rarely, Audio for Windows)g} ¥r2351T})& PCofl audio bitstream2 A A}s}7]
]38t Microsoft and IBM audio file format standard o]t} o]Z1& "chunks" QFof Tjo]H
£ A A5H= Resource Interchange File Format (RIFF) bitstream format method 2] of
Zd]A o] o]lu &, 3t Amigalt Macintosh computers ZFZrofAl AFE-= 8SVXe} AIFF
formatat SAFSHCE 0]71& raw and typically uncompressed audioS gt Windows
systemso|A]  AF8ElE main format oJt}. UAFO] bitstream encoding linear
pulse-code modulation (LPCM) format© & o|=ZojXitt,

b-2. AIFF

Audio Interchange File Format (AIFF)2 audio file format standardo]®, personal
computers®} 7|E} electronic audio devicesol|A] AFEE Co]EE X AsHr] s Ar&=ict
o] format& Electronic Arts' Interchange File Format (IFF, widely used on Amiga
systems)S 22 1988W0] Apple Inc.ofA] 7f¥stgion, Apple Macintosh computer
systemso|A] 7P &5t AR&E AL QlT

28 AIFF fileso]] 9= 0@ Ho]E= pulse-code modulation (PCM)2 =2 Q=o| sliA]
%E%. o]2{3t £59] AIFF file2 44.1kHz% sample rate _'a_' 16bits®] bit depthof]A] A
Hde oo 1 & o oF 10MBE At&st= MP32t 2 lossy formats Bt ¢ @&
a3 F7H2 Abgste. Eot kst Fold o4 F CodeCSﬂ &7, AIFF-C or AIFC2 &
7 A& AIFFS] WS Exsi).

audio data©o]] #7}5to], AIFFol|l+= hardware samplers @} musical applicationso|A] ARE-
5t7] Y5t AB=9] loop point data®t musical noteE LT 4 Q).

% AIFF format9] md =HAIAM= aiff or .aif o]t;. ¥&EE HEROZE aifc7t AAIE
o o

B
oLt o] TWS A Yste orje o Ze|A oMol s} .aifft} .aife Es AFLL ek

b-3. AU



Au file format= Sun Microsystemso|A] A7t @43t audio file format ©o]t}. o] Ui
S NeXT systemsiyt £7] Web pagesoA] LutA oz ALt 2 o]7l& 8000 Hz
sample rateo]|A] 7FHs$t 8-bit p-law-encoded data o2 2, | E7F ¢ 9itHheadless). TH=
At Al U= StEYoj= video clock signals® integer factorsQl 8192 HzAEo] =2
sample ratesS & AT HrOh A TUSL six unsigned 32-bit words,
optional information chunk Z2]1 big endian formato] &= dataz 49 sHH9]
header2 zt1 9Jc}.

Note!!
AN} 9l(Endianness)e ZFE|S] tlwejel e 1Yo F7io] ola] Ao A% g v

got Pue Zotol, vlolES BjYste WHL S5 vlolE &A(Byte order)z} k.
Acjele BE 2 Telsh ol ot ¥l Aol (Big-endian)it AL T9I7E o] Lot g
£ AT (Little-endian) 0.2 U 4 9o0], £ Ao] &34 AU L BE AUshe
7212 05 A 2(Middie-endian)olet 2271 gict

c¢. MPEG audio: MP3 and its siblings

MP3 (A" 02 MPEG-1 Audio Layer III £ MPEG-2 Audio Layer IlI)= X" or]
289l audio coding format o]t}. Y= o]7l& MPEG-1 standard® A 39] erje I
oz Mojr]oion}, 5491 MPEG-2 standard?] 39 @U@ Zuioz SA= O 24 =
71l bit rates®} o W2 @@ AEFQ A|AS FstA =HA.

WO} U2 bit ratesg WCF & AU S =g 39 WRMPEG 252 ¥elm)ol gel

URIEQIOLE o] QPEE BES of Tt

o zTuix]xa MP3 (or mp3)= MPEG-1 audio and video encoded data® 7|EA9l
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e. Post-MP3 formats:

e-1. AAC

Advanced Audio Coding (AAC)+= lossy digital audio compressiong89l X8
coding standard ojc}. MP3 Zulio] SAHXIZ CjAQIE o 2x, AACE dut”doz =5t
bit rateo 5] MP3¥t} o £2 A4S 42 & Qo olFo] 282 AAC+ (HE-
TRl 22 bit ratesof| RF 2 A SHA|RF =2 bit ratesof A= tha EojRlch

AAC = MPEG-2 and MPEG-4 specifications?] dHE0 =2 [SO and IECY 95§ m&3}
g9t AAC9 st HE9l HE-AAC (AAC+)= MPEG-4 Audio9 o HEo|H =3t digital
radio standards?l DAB+ and Digital Radio Mondiale®3F ofujz2t mobile television
standards DVB-H and ATSC-M/Hoj|A] RiERLE] it



AAC supports inclusion of 48 full-bandwidth (up to 96 kHz) audio channels in one
stream plus 16 low frequency effects (LFE, limited to 120 Hz) channels, up to 16
"coupling”" or dialog channels, and up to 16 data streams. The quality for stereo is
satisfactory to modest requirements at 96 kbit/s in joint stereo mode; however,
hi-fi transparency demands data rates of at least 128 kbit/s (VBR). Tests of
MPEG-4 audio have shown that AAC meets the requirements referred to as
“transparent” for the ITU at 128 kbit/s for stereo, and 320 kbit/s for 5.1 audio.

AAC+E= YouTube, iPhone, iPod, iPad, Nintendo DSi, Nintendo 3DS, iTunes, DivX Plus
Web Player, PlayStation 3 Z2]3 ©}9Fst Nokia Series 40 phonesofA] default £
standard audio format ©o]t}. o]71& PlayStation Vita, Wii (with the Photo Channel
1.1 update installed), Sony Walkman MP3 series and later, Android and BlackBerry
oA X|¥E It AACE %3 in-dash car audio systems.o] A|AIALZRE T A|YE] 1
oLt

e-2. Ogg

Ogg= Xiph.Org FoundationoA 5t 9= free, open container format o]t}
Ogg formato] /|LAl: AL EQ 0] S3jo] Mahe wx| oo nEAO tAY Hejuro]
o] § 89 streamingy} £S ol CARQIstI T FA 6t ct o] o]l§2 ARH ALA
Netrekol[A] AR&3t jargon(:20)Ql “ogging oAl f&-2i= et

n o
o

Ogg container format2 audio, video, text (such as subtitles), and metadatasS <5l

U =99 AEHS multiplex® 4 T

OggoflA], multimedia framework®l Theorat lossy video layerS A|xsict o] @O]Q
10101 Hiee 2% 39 $4¢ Vorbis format o4 o]71¢] 4ol Opusol <5l A
=}, Lossless audio compression formatso|= FLAC, 72]1 OggPCMo] Zst=},

e-3. Vorbis

Vorbis® Xiph.Org Foundationo] 29]s] X138= free and open-source software project
o]t}t. o] projecto] A lossy audio compressiong9l audio coding formaty software
reference encoder/decoder (codec)S XA T Vorbiste Ogg container formatit 2
oA 7S ol AHEEER, §F Ogg Vorbisetal f27]% ot}

e-4. FLAC
FLAC (/fleek/; Free Lossless Audio Codec)& OX|€ Q@rU]Q09] loseless &S st @
e 39 EYo|v], TF FLAC toolsS AAlste 22 2mEgo] meMEo] ofFoch



FLAC toolso|2t codec implementationS E3Hst1 9l= reference software packages
Ltk FLAC's algorithmo2 &€ OAE oo Aoz T719 2l 37]0)A]
50-60 HAIE Alo]S AHFAIZA 4 lon], d2fje] U] HojEel FUSH AIEoR UHS

SIAIAIL 2 9k,

FLAC+= royalty-free?l licensingyt &8 AIXEQ0]Ql reference implementation© 2 &
0]9l= open format ©]t}. FLAC:= metadata tagging, album cover art, and fast
seekingS X|¥sta Qict.

3) Images

a. Lossless compression:

a-1. GIF

Graphics Interchange Format (better known by its acronym GIF /d=if/ JIF or /gif/
GHIF)& bitmap image formato]d, team at the bulletin board service (BBS) provider
CompuServe led by American computer scientist Steve Wilhite on June 15, 19870]
Al JiEsiitt. 1 o] 2 o]l FHE2 Aldi 2YHd(portability)e 2 Qlsi WWWolA 2
2] AREE AT

of &2 ot 7hO] o]u]A|& 3tolg 24-bit RGB color spaced|A AEHH 256717HA19] Thf
¢t Az 9" A9 palettes Falst== &L O 2M, Z} o]ux]§ O 2 pixel T 8H]
EZFA] AJY5ta Qlth ESF 0]712 animationg A|Q¥sty Jonf Zh md o 2567 2{7HA]

o] Edd TYEQ AEE 5]8stil ot o]t HEQ] StAZ Qlsto] GIFE ZHel AR
o]ut color gradientsg ARt 7|} o]ujX] & AjA¥sl Ul=d A/ do] thh Qojx|x|gt, A
27t @ehst Jefjgoju; 2 19F e Yo} Thest ojujx|of+= ofQ A3gtstct.

GIF imagesw AlZMA B85 &AIZIA] ¢al o APO|=E Z0]7] {ste] Lempel-Ziv-
Welch (LZW) lossless data compression techniqued AF23to] dE=c) o]gish A= 7]
H2 1985H0] 55155 =t AL EYo] E5{HARI Unisyset CompuServe Ato]9] 2}
oAl A FAof st =742 1994d0] Portable Network Graphics (PNG) standard?] 7H%
S EXIANZCH 2004E7HA] R E 3 E571 vtz Qi

a-2. PNG

Portable Network Graphics (PNG, pronounced /pien'dsii/ PEE-en-JEE or /pin/
PING)& lossless data compressiong XY= raster(A9HA19]) graphics file format o]
t}. PNGE Graphics Interchange Format (GIF)2] 7RA= x| ZUlo|HA] H|-E35|=2 &



oj ™M, AEYIoA 7P da] AFE-El+= lossless image compression format oJtct.

PNGE palette-based images (24-bit RGBY 32-bit RGBA(red, green, blue, alpha: &
&) colors? WY EZE AM]), grayscale images (FH =9 alpha channel& Al&3st=
), 22]11 full-color non-palette-based RGB/RGBA images (alpha channelo] 9J&
)= A|Ystth. PNG2 professional-quality print graphicso] ofyz}t QIE{ylof] ojn|Xx|&

Mste s gApQl ggdonz CMYKS} 22 non-RGB color spacess A|Yshal oF=rf.

59 HJE o

2 rlﬂ

PNG file2 7]|EA0]l "™Ala} RFC 20839 2A3tE]o] 9l+= textual comments 2 integrity
checkse} 22 7|8t JHE Feslgoay @Y o|ux]E “chunks™9] &y Fxo] G
C}.

Note !

(1) The CMYK color model (process color, four color) is a subtractive color model,
used in color printing, and is also used to describe the printing process itself.
CMYK refers to the four inks used in some color printing: cyan, magenta, yellow,
and key (black).

(2) A chunk is a fragment of information which is used in many multimedia
formats, such as PNG, IFF, MP3 and AVI. Each chunk contains a header which
indicates some parameters (e.g. the type of chunk, comments, size etc.) In the
middle there is a variable area containing data which are decoded by the program
from the parameters in the header. Chunks may also be fragments of information
which are downloaded or managed by P2P programs. In distributed computing, a
chunk is a set of data which are sent to a processor or one of the parts of a
computer for processing. For example a sub-set of rows of a matrix.

PNG files2 AH9] &4t &tAxt2 PNGUY pngsS. 12]1 MIME media type image/pnga Al
L35t} PNG: 19979 3%Yo| informational RFC 20832 &WE|Qjon], 200430
ISO/IEC standard”’t = 3ict.

b. Lossy compression:

b-1. JPEG
JPEG (/dseipeg/ JAY-pegle S5 CIAIE AbAlo] ojs) AAtE cix€ olo]AlE lossy
compressionst?] 9Js d2] AMRE= Wyolth. ¢xel Hrr MA 7)ot ojujxo] EA
o Mgt 4 glomz xxo] shssirt. JPEGE oluja] EAoA oRzle] 24 S 2astuiA
S

AYPROR 10:1 YL AL§IATE

JPEG compressiong %2 image file formatsoA] Ar8=EIt}t JPEG/Exif= digital



cameras®?t 7]E} photographic image capture devicesoA] 7}
Zoio|t}: JPEG/JFIFRE &4, o] & WWWojlA] ARZl o|o]X]g A%
o2 Jpg YurHoz AGHT Yt oleld Y WESL FF 7
s}A JPEGole} w.ect

o oz
Oll
)

The term "JPEG"8&0]= o] HEZFE U= the Joint Photographic Experts Group9]
initialism/acronym ©o]t}. JPEGS] MIME media type2 Q2% Internet Explorer( o|® IE
oA+ JPEG oJujxlE d2EH o, image/pjpegdt MIME type2 Al5)S Astils
image/jpeg ©|tt. JPEG files2 AW oz YAtz jpg B+ jpegs ARSI

JPEG/JFIF= |t} o]0]A] Ato] <2 65535%65,535 pixelsg, 121 1:19] aspect ratio(s}
HH]§)8 02 4 gigapixels7}X] X|Ystct,

c. Archiving images:

c-1. JPEG 2000

JPEG 2000 (JP2)+= image compression standard and coding system ©o|t}. 0|72 A&
Al OAIE wavelet-based ¥W¥l 02 X}AI-S9] original discrete cosine transform-based
JPEG standard (199249] tt=)g Al&st s QxS Zry 20004¥of Joint Photographic
Experts Group committeeoA] 7i&stFct. o] 7|&9 =HAAIHL2 [SO/IEC 15444-1
conforming files 802%= jp2&, T2]1 ISO/IEC 15444-22 ZW= the extended
part-2 specifications& 0 2% jpxS A&}t 525 MIME types2 RFC 374504 AQ]
stal 9lon, ISO/IEC 15444-189° 2% image/jp2& AFE3ICh.

JPEG 2000 code streams2 granularity’} ®15t= AT T2} spatial random accessut
region of interest access2 X|¥3st7] 95t o8 71x] H7IYUEL A|535t= regions of
interest o]tk 0|2 AR ChE BAG ALgste] £UF A CE RES AR &

UAA St

201849 A, JPEG 2000 formato.2 AMRlS Feststs CA|E 7iolets 710] glon ARl
2w WASHE %o ojZalAo| MM 1A obabsl A|Yetx] ot

c-2. TIFF

Tagged Image File Format(Z9A TIFF or TIF)= graphic artists, the publishing
industry, and photographers Afo]ofA] Q17]7} 9l raster graphics imagesS XAFs}7]
2]st computer file format ©o]t}. TIFF= scanning, faxing, word processing, optical
character recognition, image manipulation, desktop publishing, 72|13 page-layout
applicationsol A Z§ A AR&stal o



d. Vector graphics

Vector graphics: ZEE J2j™oA olojx|& EHs}7] ¢ste] 2D point located
polygons( A9 HAFEH ZHS AT of HH ol dANS +Eske a¥e 24 H
=, o] HS E22ol} stth)& ARERI o] mQIE Z7F2 AP} plane?] x@F y&o]
w83t ZEES 7HAY pathQ] ®EE ARSIt F712 ZF miA& stroke color, shape,
curve, thickness, and fill(E&3sF )1t 2L e nshst= ofg] 7HA] tributessS s
2% 9tk Vector graphics® @5< SVGe} PDF graphic file formatsoA] <¥td oz
AHE-ElH, JPEG, PNG and MPEG4°] Bt} ¢ UutAQl raster graphics file formatsﬁ%
@5 o Aol

Note !!
Scalable Vector Graphics (SVG) is an XML-based vector image format for

two-dimensional graphics with support for interactivity and animation.

EPS(Encapsulated PostScript (EPS) is a DSC(Document Structuring Conventions: PS
71&9] ZA3gh-conforming PostScript document with additional restrictions which is
intended to be usable as a graphics file format. In other words, EPS files are
more-or-less self-contained, reasonably predictable PostScript documents that
describe an image or drawing and can be placed within another PostScript
document. Simply, an EPS file is a PostScript program, saved as a single file that
includes a low-resolution preview ‘encapsulated" inside of it, allowing some

programs to display a preview on the screen.

4) Video

a. Codec
codece TIAIE e ~Eol} A|19S Basletn sty At 717l AEEH T
J38o|t}, watA] Codece coder-decoder®] portmanteau(s 7] ol4te] 4ag 7txl 7)) o]tt.

codec® A&} A& gt clolE] AEYolL} A TES Jhsdt 3 SRR Rostol,
decoder 7|5 playbackoltb HAIZ fJsl 1 dselst A5 oz xst= Aol
Codecs®= videoconferencing, streaming media, and video editing applicationsofA] A}

g,

audio codec2 A4&& 95l analog audio signalsS digital signals@ ®SA|Z| AU XA+
= ol 2755 d=st k. 24l 717]0lA = playback&Ql @0 @ decoderg AR-&-5}o]
grg A|2Eg O] opd =21 FJEjR Hek A|ZITE o] 9] o7 PCOl ARRE ZHEO|Al Ab



823}= codecs ©]t}. video codeck H|OQ Al1dEE ThAtC

fru
A
ms
rlo
ne
ftlo
2
i)

b. Multimedia compression:

b-1. MPEG
Moving Picture Experts Group (MPEG)E audio and video compression and
transmissiong st B&F& E [SO and IECOA ohsE AR T&o|c}

>MPEG-1: Coding of moving pictures and associated audio for digital storage
media.

>MPEG-2: Generic coding of moving pictures and associated audio information.

>MPEG-3: H|7] & MPEG-20f 3§,

>MPEG-4: Coding of audio-visual objects.

>MPEG-7: Multimedia content description interface.

>MPEG-21: Multimedia framework.

>MPEG-A: Multimedia application format.

>MPEG-B: MPEG systems technologies.

>MPEG-C: MPEG video technologies.

>MPEG-D: MPEG audio technologies.

>MPEG-E: Multimedia Middleware.

>MPEG-V: Media context and control.

>MPEG-M: MPEG eXtensible Middleware (MXM).

>MPEG-U: Rich media user interfaces.

>MPEG-H: High Efficiency Coding and Media Delivery in Heterogeneous
Environments.

>MPEG-DASH: Information technology - Dynamic adaptive streaming over HTTP
(DASH).

c. High Definition Digital Television

High-definition television (HDTV)2 «d¥F stA9o] TV I7HTH X A E 7 =2 o|n)
A =5 A|5ot= television system ©o]th. HDTVE terrestrial broadcast television,
cable television, satellite television, Blu-rays, and streaming videox]3 d&| fjFEo
WaolA Algsts BE ulde mo]ck

HDTVE o] 71X TS X4 &

35S

t}:

. 720p (HD Ready): 1280%720p: 923,600 pixels (~0.92 MP) per frame
. 10801 (Full HD) : 1920%x1080i: 1,036,800 pixels (~1.04 MP) per field or 2,073,600
pixels (~2.07 MP) per frame



. 1080p (Full HD): 1920%1080p: 2,073,600 pixels (~2.07 megapixels) per frame

nqd & 2 rtgdE A4 o, HDTV SD TVECT oF bujut o
A S7HE s Ee Boh MYstn ®Boh F3g 2-g Algeitt
scan and higher frame rates= 7ZtebAq S Zo|1l

= Al&git.
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d. Streaming media

Streaming media® TJAPF Aok ¢ 2T 0| &Xto7A] Aot o] FA|o] o] Fo]X]
multimedia o]t} ZA} "to stream"& o]zl HAlo g nojgjo]E H|EsiAY d= HAHE
et o] 8ol Al 2 AMAE o= oA A WS Toty, FFolEAPE Bl &7
Ao mpde] 2= FHEES A= 1< file downloadings $5t tietoltt,

2ol e

clientQl end-user= A}A19] media player2 Abgsto] o AA7F H4E 7] Ao Jgh}
S

wele] gAY ma 2o old maof Feog ARY 4 gk

BaEl ojdojel Mo PRE ojyEo] MY AAslo] EINH streaming (o],
radio, television, streaming apps)o]|AY E= EJEE non-streaming (9], books,
video cassettes, audio CDs)o]7] Wj=9f, £3] telecommunications networkso]] AL&& 11
Atk o2 S0f, 1930, elevator musice 7H Z7]0] 7] QoA o] &7H53F
streaming medias £9] stUtH 259 QEY TVE AutA ol HE|Q streamed media
o|t}.

"streaming media"st 80]= T LT “streaming text’® AKX live closed captioning,
ticker tape, and real-time text®} Z& H|gQe} oUoot= T2 njfojof] AL 4 9]
o},

"streaming” 80]%= WA Data Electronics Inc.9|A] TF= tape drives®0 2 AL QT
"Streaming"= 1990¥ 0] %0 [P YEY I oA video on demandE ¥} & HHstr] 95
of AREEQITH T Ao TZ2gt vfje:= d¥bdoz Qs Edozl ©A

(nomenclature)?! "store and forward video"zt &3}

Live streaming Apzdo] BASig o AdARtoz QY FHIES Aot @2 TV Ay
S 2eud A|2E2 ARESto] S8 ue AMlE] FHIES HARFoez Rldeitt

Live internet streamingoAX+ TY3St source media(e.g. a video camera, an audio
interface, screen capture software)?] JEj, ZHIEE OX|€3}5t= encoder, OU]Co] &
AL, J2jn FRIES FHjsta AEchs FHIE HiE YEYIS Te= st Live

streaming B A3 HAIstH 2t e, origination pointo A 7| 5E|X] ¢totof st}

Ol

2017¢ #A), "streaming'o]zt Uubxlo z o] &Ar} QEuloz XY H|g)Q EHEE §



Y (smartphoneof]A] HE, desktop computerS A, large-screen home
entertainment system 7}x] Chobst WololA) FBE Adol} AmAE Eaf fxL ©
fo ZEHES S: A4S LT} streaming contentahd, o &AHs Zefo]g Al&tstr] A
of OAY Bty HAY Qe AYE rheRed Wart gint.

QAIE YoM streaming content= o2 7}X] Z=7of AW} QIct. o] A7} grdof] X}Al59]
QAIEYl HZo] =3t bandwidthE FEoHA ZHA] Rstt®, 152 ZHEV HiEs S
43T £& 9o, ojd o] AlS S SIS HAFEY AnEYo] A|A”0] o2t &
d FTHES AEHSHA] 2T 2= ot

oJH Ql7]9l= streaming servicese= are the video sharing websiteQl YouTube, H|Q4
2 AdY =mols Aoz AESI= Twitch and Mixer, g3t} TV &5 AEHSIE
Netflix, 22]1 S9t& AE®sSH= Spotify?} Apple Musice 5°] 9t}

e. Theora

Theora(H|22H+= 2 50]H lossy video compression format o]t} Xiph.Org Foundation
oAl 7¥sH o™, Vorbis audio formatit Ogg containerX3 AtAIS9] tf2 fg U 7i%
ool m2AME wet Frg o]7l% HjmE i gl

libtheora video codec® Xiph.Org FoundationofA] 7§ %o 9= Theora video

compression format®] reference implementation ©]C}.

Theora= On2 Technologieso] 25 public domainof|A] released®™ 179} EAAQl VP3
codecof|A] S QT o]ZdL OXIQIF} bit rate &&70A Windows Media Video9] %7]
BHY MPEG-4 Part 29 CHe codecold AZste SHE 5 2 ZA7F $ESIAR
RealVideo®} ZA| v]uE 1l 9tk 0|72 ESH open standards philosophyyt &5} A]

BBC's Dirac codecd} vH|wdt 4 Qlr}

Theorax= Max Headroom television programo|A] Edison Carter's Controller?l
Theora JonesZ ¥ & w2 o]Fo|c}.

5) Rich Media

a. Synchronized Multimedial Integration Language:

a-1. SMIL
Synchronized Multimedia Integration Language (SMIL (/'smail/))& World Wide Web



Consortiumof|A] #4135t Extensible Markup Language (XML) markup language® HE]
ojto] ®Z 7leshke dojoltt. oA OE  Al=(things) 9] timing, layout,
animations, visual transitions, and media embeddingS 3" markupg Aolst 9)ct.
SMILL text, images, video, audio, links?}t Z& ojfjo] ojolElo] mglo] = SMIL B3
e Jju 549 ¢4 Ao 2 Aol AEEES 5185t ot

SMIL markup2 XMLZ AHdEH, HTMLY} SAHSS zta Qlot

b. Adobe Flash

Adobe Flash+= animations, rich Internet applications, desktop applications, mobile
applications, mobile games and embedded web browser video players?] A|Arg0 &
AR El= dHE]Djto] AmEQo] Z2fEZEo|tt. Flash+= animations, video games and
applications2 A|&5517] 15t text, vector graphics and raster graphicsE T AZ8|0]
sttt o]71& TEsl 0] Q9 H| Q9 AEZWL 3]825tH mouse, keyboard, microphone

and camera input® 2 captured 4~ 9T},

6) Music
a. Musical Instrument Digital Interface:

a-1. MIDI

MIDI (/'midi/;: short for Musical Instrument Digital Interface)= technical standard ©
2, communications protocol, digital interface, and electrical connectorsS AH3st1
olom, thaFst electronic musical instruments, computers and other related music
and audio devices’t A2 RA&sto] EAISE &~ 9Jre 2 sty & MIDI links= AHE 167]
txle] Ade 2Rt 4 glon], o5 A Z7te =xd 777 ekeEd 4 9t

MIDI= notation, pitch and velocity (loudness or softness), Z12]1 volume, vibrato,
audio panning from left to right, cues in theatre?t Z2 m2}0|EHES 23T control
signals, 12]1l tf09] 7]7] Ito] o] RojX|= ®”IEZE HAstal &7]|8tAE|= clock signals
= A8l BSH Ql=(specify) event messagesS FGTc}. o]2{gt WA|X] 52 MIDI 7
] Q& Aaka} JJEF E42 EAlete k2 7]7]2 ALt MIDI setupe] Zh
St o= AlRE HEEOA AAME AFRCEE trigger 57 ¢5SH, keyboard amplifierS
pluggeddt= XAt 7] 9} 7S MIDI controller®] Afgo|ct.

o]" MIDI dataw E3+ AF¢0] tjolE]E HASHHY play backst=0] o]&& & 9l
sequencerz} 2+ stEojLy AZEQo] 7|70 7|5 4 QO

rlr

£9)



4. Metadata: Elements of organization

1) wEtEo]E|H?

Metadata: CHE dlojelo] cfat =g AFste clolelgRlolct. 37bxle) Bajat g3ol
olefe o]l 7k EApic:

.descriptive metadata,
.structural metadata,

.administrative metadata.

ot 7)o+ title,

-

a. Descriptive metadata= ¥t AlHolgt= 54
T+

o o
T = =
abstract, author, and keywords®} & Q@A Eo] m3t=E L 9olct.

b. Structural metadata= 4|°]E|2] containero]| st HjjE}Cfo|Eo] B3 ZHXE S ©
obz= WH., olE £0°]|. chaptersg FJst7] Hsto] Ho|X] +AE Aot WHS A
ot EsSt o712 OAIE AR 9 types, versions, relationships and other characteristics

Ty

ol

o
!

c. Administrative metadata= Atg9] A& A]7]et €9 oFd EFQ, T12]1 7|EF 7] A
B, J2]3 B7F 370 AZE & A=A 5o Bt AS Helot=0 tg3 = ZEE Al

CRileg

2) Bibliographic Metadata

a. MARC
MARC(MAchine-Readable Cataloging) standardse ARy} ZFo] LA oA HEL] = o}o]
]9] 7]wof st fA|E mLUio] A|Eo]t},

b. MARCXML
MARCXML-2 MARC21 standardsg 7]292 3= XML schema ©]ct. MARCXML O
oA Ho A Tt o, HEAI FdS o MAEES] s/E dEst sh7] ¢t



so o] oF AT HE EATNE Aestyct

Being easy to parse by various systems allows it to be used as an aggregation
format, as it is in software packages such as Metalib, though that package merges

it into a wider DTD(Document Type Description) specification.

The MARCXML primary design goals included:

>Simplicity of the schema

>Flexibility and extensibility

>Lossless and reversible conversion from MARC

>Data presentation through XML stylesheets

>MARC records updates and data conversions through XML transformations

>Existence of validation tools

c. Dublin Core: DC

Dublin Core Schema+ A2 M E=Z o]f0o]Xl o]3]&o]50] video, images, web pages,
etc. 3 2 <8 At9di} books or CDset &2 =28 Abd, Jei dlaEy 22 AAS
slgsted Ated 4 9t

The full set of Dublin Core metadata terms can be found on the Dublin Core

0l

Metadata Initiative (DCMI) website. The original set of 15 classic metadata terms,
known as the Dublin Core Metadata Element Set (DCMES), is endorsed in the
following standards documents:

>IETF RFC 5013
>[SO Standard 15836-2009
>NISO Standard Z39.85

Dublin Core metadata may be used for multiple purposes, from simple resource
description to combining metadata vocabularies of different metadata standards, to
providing interoperability for metadata vocabularies in the linked data cloud and

Semantic Web implementations.

d. Qualified Dublin Core

o] 20080l DCMI Metadata Termso] oJsfi TjA|% I THSuperseded). £7] 15719] &
0] 2mo] Fojol, DCMESE EtfatrL} BAlsts L¥H GolSe Astolr x45¢
BA} olRolgmrt. F71El: gojSo| DCMIS) AP IgolM WelEon], Dublin Core
metadata elements®] ZA12 A Lo ZFdlof stct= PAlo)| gr=Xx]E DCMI Usage Board
oA TEsHA



Element refinements= 949] o0& H} A4 E= 42 EL35H =t AXE 24
= the unqualified element?] 2JU0]& 583Xt scopes -2 AAS|XIC.

Dublin Core elements®] &40 st guiding principle A% Dumb-Down Principleo]
gt e B2, o7|A FASE 2L gpecific element refinement term< ©o|8[5Hx] &
5= application qualifierg FAIstal WEH0lE] g2 ORK]  2710]  unqualified
(broader) elementg ™ ZI1X& FIstct= Zlo|t}. o]Z& gpecificity?] ol Az AL
ZfSHAITE, UHA] Q@40 g2 dutslog A& 0] discoverydl] A&HA =2 & 79
c}.

In addition to element refinements, Qualified Dublin Core includes a set of
recommended encoding schemes, designed to aid in the interpretation of an
element value. These schemes include controlled vocabularies and formal notations
or parsing rules. A value expressed using an encoding scheme may thus be a
token selected from a controlled vocabulary (for example, a term from a
classification system or set of subject headings) or a string formatted in
accordance with a formal notation, for example, "2000-12-31" as the ISO standard
expression of a date. If an encoding scheme is not understood by an application,

the value may still be useful to human reader.

Audience, Provenance(7]|¥) and RightsHolder+= Q4O0|X|gF, the Simple Dublin Core
15 elements®] XXo] oYt} Qualified Dublin Cores A2 ©jvt Audience,
Provenance and RightsHolder& Apgste}. DCMI= ESH Q@4 Type WolA AMEstEE H
sk AD QYRS o EE AL 9tk of ojslmol: @A) 12749) &ojzt matwlol 9
}.

e. Metadata Object Description Schema: MODS

Metadata Object Description Schema (MODS)+ XML-based bibliographic description
schema©]®, United States Library of Congress' Network Development and
Standards Officeo|A] 7f¥stgct. MODS+= w=A oAl AlEEE= MARC =Ui9] ExrAdut
Dublin Core metadata® =GAQl Wa/do] BtES ¢fsll HAIE It

MODS record= MARC recordofA] 4 key data elementsE <%Hcarry)stes TJX}QI
ggol} 3= MARC Tt & AOstHA|= %=} EsF MARC standard . 22X E| taggingst
+ HEC SIYHEEE AMESHA] =th. MODSO| folg @4 30| QAT o]ZE2 MARC
record?} SEX|(compatible) o=r}t. mElA] MARCOJA MODSZ, F+= MODSOA]
MARCZ W2t of ol HE loss7 WAFICE MODS o] &4 kol Helsteh 21 o)
of & tiEttlol® =5 ol 22 RISk Aol digh LC & Al gl



>Advantages

>>High compatibility with existing resource descriptions

>>Less detail than MARC so various internal record element sets can be mapped to
MODS

>>[tem descriptions from outside in DC and other simpler formats can be mapped

and enhanced

f. BibTeX

BibTeX+= references 2]AEES ZUYESI7| 3T reference management software ©]Ct.
BibTeX tool2 AEPFA o2 LaTeX document preparation systemi} A AR E 1 Q)T
0]719] o]&L2 bibliography ©@o]et TeX typesetting software?] o]Eo] AX o]%
(portmanteau)o]£-0]t}..

BibTeX?9] 2A2 LaTexo|A X2
o AAENE HelArozK ABEA Aao) 98S 4 SEF st Aol

e
_O'lt‘
rlr
rp
rL
|m
1
H
o
N~
\>
J;
ne
. 1o
A
o
Lot
=
)
o
)
o
e
1o
=]
ok

g. EndNOTE
EndNote= AH8-9] reference management software package ©o|t, oAo|Y 7|AtS

o, Mxe}t AR2dS HsH7] #fsto] ARgEH

uf

Clarivate Analytics (previously by Thomson Reuters)ofA] TH=9)Ct.

EndNotet m}d &AFx}Ho] *.enld} 70| AF2351= x.data folderS AF23}e “libraries"o]
AEAIRE AT} sirt.

libraryo] #2388 F7}st= o2 7HX] o] 9tk manually, or by exporting,

importing, £t+2 EndNote library22E copying, £+ EndNoteZHE connecting.

o] mz 3o o|&AI7l Q5= AN ES0] £ E2(9], book, congressional legislation,
film, newspaper article, etc.)?t d8FAQl Zi(author, title, year)o|AEE 1239 H&
of gt MEA9Ql Zi(abstract, author, ISBN, running time, etc.)7[X|S H=Z XSt T
EE AEstE S St dropdown U9 Y= o] &Aoo A&t

229 MA] glo]EHo]AEL o] &A7} AFAIE9] EndNote libraryo] 18233 export

st 1S 58T oS ol8AF B40) QIRES MEY & YES o] FAYCR o

|8t x50 FZsts A UotEt. of" folEHo]AE(o], PubMed) ©]&AH7} <l

822 ML 543 ZUE Hstel 1SS ixt YR AP Atk 1 oo

O] &A= 1 918xt85 EndNote AXEQJo] oto] import& 4 ;. EndNote software
o

program2 ZFA|iL =X Z=3F PubMed®} 22 & HojEjHo] A9 &AL 7155}



3) Metadata for Multimedia
a. Image metadata:

a-1. TIFF

Tagged Image File Format(TIFF or TIF):= raster graphics imagesS A7%st7] 95t
computer file formato]®, graphic artists, publishing industry, photographersof# <l
717t 9&}. TIFF= scanning, faxing, word processing, optical character recognition,
image manipulation, desktop publishing, page-layout applications ZofojjA 2] AFE

Ea let

a-2. EXIF

Exchangeable image file format(JEIDA/JEITA/CIPA specificationso] ¢]sF ZAIA T3
Exif)t images, sound, ADIEES ZFsto] O sfujetoA ALgshe 0
(ancillary tags), scanners, 22117 fX|E 7lH2}2 7|23t o|0|X|Q} ARt mjdS =
718} systems®] S 7g5t= EFO|Ch

a-3. XMP

Extensible Metadata Platform (XMP)= [SO standardo|t, digital documents®}t data
setsZ 9]t m&SHE o] &x} vjEtElolEle] A&, Al2), @&HS 915} Adobe Systems Inc.of
P ELE NE T

XMPE extensible metadata®l Aolot X2l& 5] data model, serialization format,
core propertiesE& B &3t st} o]72 Esk XMP informationS JPEGY PDF 72 91719}
= image, video and document file formats ¢t0. 2, XMPE A|YstX] %= oj=Zg|#AHo]lA
ol osl 1ASo] Fh=Ajo] A %A SHHA, embedding sh= stol=afele xlwetm
)ty J12]8 2 non-XMP metadatas= XMP properties® 2 X EA(reconciled)s]ojo} stct.
U5 oEtdolE7t tietd o2 sidecar fileo| A7gE £ ot siH2t:, WEHOEE
embeddinggte 24 HEHOJHE 534z AT o TAsts =AE T & Ut

Note !!

Sidecar files, also known as buddy files or connected files, are computer files that

store data (often metadata) which is not supported by the format of a source file.

There may be one or more sidecar files for each source file. There may also be

"metadata databases" where one database contains metadata for several source



files.

In most cases the relationship between the source file and the sidecar file is based
on the file name; sidecar files have the same base name as the source file, but
with a different extension. The problem with this system is that most operating
systems and file managers have no knowledge of these relationships, and might
allow the wuser to rename or move one of the files thereby breaking the

relationship.

a-4. IPTC
International Press Telecommunications Council (IPTC)&t = =do] EHE =3 Q)

= the world's major news agencies, other news providers and news industry
vendors?] consortium©|®, news media®] AAAA BSE 7| F+=2 =5t QT

AR 5071 olde] wAANY Z|hd 7|dEo] IPTCO g]dE0lo], of7]o+= Associated
Press (AP), Agence France-Presse (AFP), Deutsche Presse-Agentur (dpa), BBC, Getty
Images, Press Association (PA), Reuters, The New York Times®?} Z& FAMA A 7]

So] mgwof k.

[PTCO A2 AHo] RFHjE ©adlsle= Zoltt. olzigt RAZ 24s5H7] Hdl, 7|=d 5&
o] content providers, intermediaries and consumers 7tof] Aol Ha2]Q} wghe 7|45t

71 $stol s et

I[PTCE open standards2 A|&stez, 7]

T2 o8 &+ Aok

1
ol
r ©
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>
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2
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a-5. MIX(NISO Metadata for Imagei in XML)

ANSI/NISO 739.872 raster digital images89 HEIHo]E Q49 AMEE Aost=
o}, olzie] BAe TjxlY olnjx|e] L, X, HHS KYske Zoltt o] wEe)
7]%=(dictionary functions)2 A|AEl Mu]A AT EQo] 7o $3Hd0] o] ROJR] &
otk Eat ojRe HAE olulx] Heldo] A&xor FasH st AvIHo= WSt

o
Ag s Sl

o 2
ST

4) Metadata for Compound Objects

a. Resource Description Frameswork: RDF



Resource Description Framework (RDF):= World Wide Web Consortium (W3C)
specifications®] familyo]t{, HEftolg dojg] ZHg HARQIgit. o] 72 theket syntax
notations¥} data serialization formats2 Al83ro 24, A Apof] MX|E= A EO] /jEA
descriptiono|U} @38 23] Al8E]|= Adbsiol wldHo|c},

o]l E3tF knowledge management applicationso| A= AFE-E]11 Q)ct.

b. Metadata Endoding and Transmission Standard: METS

Metadata Encoding and Transmission Standard (METS)= World Wide Web
Consortium (W3C)2] XML schema languages AFEs5to] R3S AE ZAT Q=
ARE #hd 71eA, 124, FFA HEHelE S Z9s5t7] gt lEHoly 7]&Eolt.

o] 7]1&< LC9 MARC 7]%&9] st Bro=a iajgy 9 on, Digital Library Federation
(DLF)9] Z % (initiative)2 7f&E] 1 )t}

METS= g2t 22 542 723 gzapeld XML Schema ojtt:

COAE eAT AR ASA 7
st

. olejat AR SR olRoldl WU oSt xS 7|23t
ATHE UlEolES J|= 4tk Jen2 METSE SW3 CHUE Eflu 2o AAAo)
MRS pHHsts w22 ALY 4 9k

P
uju
=
o
ol
ol
rr

Creating XML document instancesS §t

o]719] &wo] w2}, METS document:= Open Archival Information System (OAIS)
Reference Model®] Submission Information Package (SIP: which is the information
sent from the producer to the archive), Archival Information Package (AIP: which
is the information stored by the archive), = Dissemination Information Package

(DIP: which is the information sent to a user when requested)?] d&g & 4 9lr},

Note !

(1) Open Archival Information System (OAIS)
oj7lZ BHE HESH 57 YH(Designated Community)of] 2712 0] &3tes sh=tH A
oS QlAsty Q= AtHF A|AEIOZ JLAME grchiveo|th. OAIS = 8} ISO OAIS
Reference ModelS @st7| % St

Me]E 1 9= A HE= "long term preservation"o] ™R35t of AXITH B]E OAISZE 9¢
5+ Ytf2te. "Long term”2 ¥sh:= o] &AF AT} 20| Al=F ujtjoje} o]y o
MM doju= MER 71e59 T2 F7 @=t. "Long term' FstRlos sige &
Att. o]79] reference modelofA+= BHEQ0 FHO] 7|24 FEjeL gAEolyt Ao
2 archivedd Ata & 250 tigh JH 5 Alddezn SHs| gAE AEo 285 S5

e A



a1 Qi

metA o] BEe ENoR v-OX (o, 2R A2 YU I, 1 e Hu
o] nuldyl BEo] ANGH £AS ThEX okt AAGHA JEA mAdYI 2 A, OAIS
ndo o© EY¥st computing platform, system environment, system design
paradigm, system development methodology, database management system,
database design paradigm, data definition language, command language, system
interface, user interface, technology, or A 2] 7}s3sHcompliant) of7to]H-& mediad]
AgS Ba oP et oAY BRL BERES 23sl7| Yd YHUCE A of
Jlolug BEsH: 7t UAY BEo| B 71ES st Zolh

£35] OAIS?t OAI(Open Archives Initiative)S &=38}X] Qrotof sirt..

(2) Open Archives Initiative (OAl)+= ZE=4H(HEHH0olH)E |
(institutional repositories)& 7|&A 33 7|&S JiEst ’31%3}% 7]#(organization)

olc}. <of2fe] 5-2014 dHatT &>

5. Interoperability: Protocols and service

1) Z39.50 Protocol

739.502 TCP/IP computer networko|A] GlojgjH|o|A2HE] JW 5 Aty ZHAASH] ¢
St international standard®l client—server, application layer communications protocol
o|t}. o]7Z1& ANSI/NISO standard Z39.50 o], ISO standard 23950 o|t}. o] E&ES I
2]5t= 7|2 Library of Congress o|C}.

739502 T A A de] ARED 9o, &% [LS(integrated library systems)x}
personal bibliographic reference softwareo Z3tE]7|%= SIC}. interlibrary loang st
Interlibrary catalogue searcheso]|A] &% 739.50 queries& Al835t7] = it

0|72 search, retrieval, sort, and browse?t T2 £U2 P53 X3t Searchese=
XMPAX O 72 bib-1 attribute set] &£4L8 ALL3to] o]F0o]XItt. bib-1 attribute seto|A]=

MejoA AEZ st o AR 4 = 6709 £A4S Aot 9tk use, relation,
position, structure, truncation, completeness. The syntax of the 7Z39.50 protocol?]

FEYAE 019 BRI HaE LA,

o2 o]7l9] 7]5A EAHd(functional complexity)0.2 Q15to] JH&xjLt AF
J £3t229 st Qlch 739.509] FE¥e 7]2AQl fo|EHolA LAEOA]
=0, U SetoldEZE AAL FHA(S74] 10032 ARE)Q] ARESHA, 12t



L owe st e Auel Soloh mebA 739.50 Hals Ut
ofmt A% o W glo] MelEch. 2oy wg S Yalo o
o, 3 olgt Au7t Az t27] mRolth. ofH Aut FAAIS

AHE ARE ol E AWML AFEE 2& Itk & CFE A o
45 Qlong xplo] F|YE AQlo] oEY 4 9ok £ offl AW A

]_
1_

W

—_

ol#l Atst2 s|ZAste = A|Z=7} Bath Profile(named after Bath, England, where the
working group first met in 1999) o|t}. o] ThFHEA = LUYHAIRl A X] &Ao] ALE-5}
7] st} Aehet dALZ it ol2fgt G0 3F5h= Bath-compliant A¥{9] 7[t& =
95 PAsHl Pt ek

Bath Profile®] AdX]= r2]x|gF, 739.50 &3S ARAo =z 7Ast1 9t Bath Profile
L Library and Archives CanadaojA] ®2]st1 9Qict.

739.50+ pre-Web technologyo|t], oj2f AT TFo] e&5do] o Bt A A 83517
QJstey  7RAIS Alkstal Tk olgist Al= 2 ZING (Z39.50 International: Next

Generation)o] Tixtelo] o] ojfonf, croret H2to] 2w gict.

739.509] ISAAEL o] I1nFZEFO] SRU/SRW  (Search/Retrieve  via
URL/Search/Retrieve Web service) o]t}t. o]ZloA= He] 129 A™S HESIe] oAl
T L 3ASFA|TE, Z39.50 communications protocol® HTTP= ThA|51S .

SRU+= REST-based o], URL query stringsC 2 Hz|S BJSIE==E sttt SRW= SOAP.
S ALRETH £ O AT XMLAE SeiEc,

Note !

(1) REST(REpresentational State Transfer (REST), or RESTful

o] & AMu|AoA= JAEFYI ARFEH AAH Jto] SgHdZ Aleett. REST-ZISHA web
serviceso|A]= a uniform and predefined set of stateless operations2 Ap8-3sto] < A}t
Aol BMAE Jalo] A5t 2T 7S requesting systemso]| 385t th. WSDLt
SOAPet 2 thg £/ A MBAS2 M= YAl =9 M E(sets of operations)

g =3o}n k.

(2) Web Services Description Language (WSDL /‘wiz dal/)

o712 < My|l2oA AlEsd 7Isde 7Iest’] st AR&E|= XML-based interface
definition language ©]t}. o] 2Fo]= WSDL fileo]gtl = ¥ 20, AB|AS QAT o~ Q=
U, ZItiske etu]E 7 £911A], of# dlojg a7 HrE|=Xof] digt 7A=Y 7]
=(description)& A& sh= ofH E4Je <4 Mu]A9] WSDL A# 8o 2% ARZEC



(3) SOAP (originally Simple Object Access Protocol)
R AZE UEYIN A Auas ¥AY © gPstd FRE @y

()
ol

protocol specification ©]t}. o]79] ZA 2 extensibility, neutrality, independenceg =
RA7l= Aoltt. o]AE AH4le] tA]x] zoioz XML Information SetE ARE-5HH,
message negotiation 1} transmissiong $]8l, Hypertext Transfer Protocol (HTTP) U

Simple Mail Transfer Protocol (SMTP)e} 22 application layer protocolso] °]&stct.

=2 &9 739.50 protocol B} Z7HARY] XY FHIS LR FEFOo2H,
T AZEQ0] AZoA FR Z AIFECR JfEE ¥ MUlA & A

. Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH)
. SPARQL

Note !!

SPARQL(pronounced "sparkle", a recursive acronym for SPARQL Protocol and RDF
Query Language) is an RDF query language, that is, a semantic query language for
databases, able to retrieve and manipulate data stored in Resource Description

Framework (RDF) format.

2) Open Archives Initiative

Open Archives Initiative (OAl)x= ZEE=4H(HEtHolE)E F857] $Ist of7tolv
(institutional repositories)g 7|=Ad 33 712 sty A 8&st= 7| (organization)
olt}. of7]A Alzst= AL Ox|d 7EIE(digital libraries)® ZF sl Q= ol7lo]EH &
"low-barrier interoperability framework"2 Tt Zio|t}. oA7|A= AlFS(service
providers)o] metadata (from data providers)E £ harvest)st= Z1& 5] 83ttt o|gsth
e olE = 58 A20E dol8 AEet A& o], "value-added services's A& 5=t
AHEE T

OAl+= open access publishing movementa} H3sfA], st
Mg o]8E 4 Q=2 eprint archives29] FS =0]7] o]
&g 1S st Fofsta ot A2t Vlewt 7ol dedEEordl AEHL

ot

OAIl technical infrastructure, % Protocol for Metadata Harvesting (OAI-PMH)
version 2.00|A% AHAIS9] GlEtdolE g wEstelt dolE BFAE AT YRS A



oJstal et o] ZREZ2 Z7t9] optolHg2 RS9 HEIH0]ES Dublin Coredf w
S 72 a5t ot OAl standardse= ZHIES Al&sh7] YU &&(common)?] Y2
s1-&std], ol2ist 71&5 £of, E8E+= Dublin Core formato] we} ofo]&l3 7]&3t tE}
HlolElS 7HAof gttts W&ol =01 ot

OAI Object Reuse and Exchange (OAI-ORE)+= < AtY¥ A (aggregations)o] tist 7]=
1 wehs gk 7]Eolth. OAI-ORES =xe= AW Qe 353 ZHEES authoring,
deposit, exchange, visualization, reuse, preservationg A|¥st= ojZgjAo|Ho]
(expose)Al7]= Zlojtt.

a. OAI Protocol for Metadata Harvesting: OAI-PMH

Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH)& W2 oj7tolH

S04 U2 HETEolEE Aula Z[HoA AMRE & es 5H7] flste, ofFtolBof Q=

HEtdolE]9] 7]&AFgH(descriptions)& 7% (harvesting or collecting)st?] s 7Rl =
2EF ot

|

OAI-PMH2] ©]3} Alo]= Dublin Corez ¥ Oeltjolelo] BHS x|gstojo} axlgt, w3t
=7bHQl BHSE A|Yelob et

o] protocol2 48FA 0 2 OAI Protocolo]|z} &

OAI-PMHO|Al= HTTPECH XMLE Ar&stch Est o]712  Creative Commons license
BY-SAE Zt11 Qit}.

FAA R FAAIZl 0] OAI-PMHE AR&-5tof 51 W2 AHEES ASHL QY Google =
719 sitemap2 A|AHE ©ff OAI-PMHO] X|¥& Z:ststgi oLt 2008¥ 5¥€9f standard XML
Sitemaps formatttS X|Lst7|2 27X o}OE‘Ur 200449, Yahoo! = OAI-PMH=Z 4315t O
ElOjolE| 2 Es] A" OAlster (an online combined bibliographic catalogue of open

£0
=

access material aggregated using OAI-PMH; University of Michigan)2%F ZHEEZ

S stsc

Wikimediax OAI-PMH repositoryS A835to] EHAHAIXI 8 0 2 Wikipedia?t I3 Alo|ES
o] 7¥Al feeds® A|Z5tn 9tk NASA's Mercury: Metadata Search System@™
OAI-PMHE AFg-5to] <ofc} Global Change Master Directory (GCMD)oJA] @+= A7
9] metadata recordsE MQIstil QIt}t. Apache module?l mod_oaio|A+= web crawler®
5t =2 OAI-PMHE A}835lc] Web servers282E| € AIJ S &Aooz 7RA, HA  AMA|5}
+ J& sl&stal Qo

OAI-PMHE is based on a client-server architectureg 7]202 st QJth o] JLXR0f
A “harvesters":s  'repositories'of|A] Z3Al=El I co Ost HBE QAsSH}. Data



providers= Dublin Core formatC® @ % XML metadatasS Al ZoteE Q3L @O, E3St
tt2 XML formatsCo =2 = 72 Fzg = 9t

3) Object Identification

a. Digital object identifiers: DOIs

Digital Object Identifier or DOI2 International Organization for Standardization
(ISO)ollA mFEsteto] AXNES LSl AlEshks o AMRE= F+AQl identifier ®+
handle o]t}. Handle System®] ZyHimplementation)Ql DOls= B|E o]7]o] AR B Q
of e tj2 £g80 AW AU FPet=dl ALgE T 9t slHetE. journal articles,
research reports % data sets, J2]1 official publicationsi®t Z& academic,
professional, 12]1 government informationS F2 FH3}7] st da] AF_EH 9l

=3

b. OpenURLs
OpenURLZ QIEYl ol 8AbF H2& 4 9t Aol AlRg et 582 27] 9stol,

% Q A(descriptions)S I E3tst

mo M
N
o
=]
)

rr

A

el

rO

19
N

Uniform Resource Locator (URL)
+ BEF Lotk

8] OpenURLZ QIE|UIO) ofH F7O] A} &7 o] & 4 Abstyete, 0|7l LuhA
o2 =ATIA AREEY, Aol JAY = oeferz o]&F 4 Qle articles, books,
or patents 1t 22 FHEES =AM 1AM AAA7|=H =25 &4

National Information Standards Organizationo]A] OpenURLI} 7719] data
container(the ContextObject)89] 7]&91 American National Standards Institute
standard ANSI/NISO 739.88-20042 7j45t<dct.

c. Persistence uniform resource locator

persistent uniform resource locator (PURL)E uniform resource locator(URL: x| &
A19] uniform resource identifier or URI o|tho]jt], @Aute < x}Ydo] QJR|& AAHEA
(redirect)st?] ¢Jsto] AFR=Ith PURLs = HTTP status codesE o] &35ty HTTP Zcto]dd
EO] Wfeks oAl ARt

PURL concept2 ZIA(generic) o], ofafjet 2 RjwgFAdA(redirection) 48] A(PURL

resolverzg} SICHE Q5] AF2E 2 Qi



. resolver reference (eg. http://myPurlResolver.example)2A] "root URL"ES Zt=r};
. root URLO| A|2-& o]= (eg. http://myPurlResolver.example/name22);2 Z3 |2 &

Qe 1709 QANTE 9T 202 AT

—

. 27k9] o] 23t 1719 URL(IAAE)S ATAZ 4 92 ol2ig A3 URLS A 4
ol Lthe A

. root URL I} PURL resolverQ] &AM (o], Aeko]| o]sh<2 &holsict,

PURLs+= URL resolution processg curatest=0d] AF8Ect TJ2joz HTTPeF 7 QX
Z219] URI schemes®] 9l transitory URIs®] 2A|5 12 4 Qlth. 7]&&lo2 PURL
of 9= string resolution2 SEF(Search Engine Friendly) URL resolutionyt Zrc}.

4) Web Services

a. Search/Retrieval via URL: SRU
Search/Retrieve via URL (SRU)= QIEjdl &b Wal=
23 BF L29H9 Contextual Query Language (CQL)

o 4o
rOl'
i
B
ot
%
I=!
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tm
]
e
=2
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iC)
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5) DSpace and Fedora

a. DSpace
DSpacer &&AQ = E0E dAE FHEZ 3t HuXxE2]o /fPAoz FIsh=1|

XA o7 AL E|E= open source repository software package o|rt.

DSpace?} content management systemsit document management systemsojjA] &£ L]
+ ol" 542 TRt Q= §FHo], DSpace repository software2 HA|" FHIEQ] 7
ZIAQ B, AL BEEC 2AZ ¥R Qe gX|E opFfolE AARIME EEHgt 97
NE=El=g

b. Fedora

Fedora /fi'dor.s/ (until version 7 known as Fedora Core)= Fedora Projecto] o]sff 7
9re] Linux kernel and GNU programs (a Linux distribution)g 272 3= Unix-like
operating system ©]|C}.

Fedora= ThY3t ree and open-source licenses stofA] HlgE 1 o, A5t 7|aBof

ol MEZEAZF Bl S 282 A1 9t Fedora:s A9l Red Hat Enterprise Linux



2] AA(upstream source)o|t}.

FIN!!!



