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e Dublin Core F'ffﬁ &

* DCMI pu{=#5

» DCMI =

* Application profiles

* DC 7 f‘, [EXZ‘J:&T{]‘%BFIFJFWT;%EIJ
* DC&E‘?@%?@J—FWEQEIJ

Dublin Core p+ 38 5l

e October 1994, % 2" \WWW Conference,
Chlcago ’Eﬁﬁ“:&ﬁiHEZQ‘:aﬁﬂfT A

b ‘1\;6”' i EEI e S

» March 1995 NCSA/OCLC workshop in
Dublin, Ohio

° LA Fgg:@‘ TR G o P
ek & ‘H }i&% F et

e 2003: I1SO ratifies Dublin Core metadata
as International Standard 15836
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Metatada building blocks

property
Resource statement |~
\

describes Value

Fifteen Core Elements (1996)

Creator Title Subject
Contributor Date Description
Publisher Type Format
Coverage Rights Relation
Source Language Identifier
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Functions of Metadata

Discover Manage Control IP
resources documents Rights
Identify Certify Indicate
versions authenticity status
Mark content Situate Describe

structure geospatially processes

Resources for which DC is often

used
Collection Dataset Event
Image Interactive Moving Image
Resource
Physical Object |Service Software
Sound Still Image Text

Dublin Core [ <

o SEE AR [T SR T B
o VIR DR R
o T EEA

. {Eff'E'JTi ‘controlled collections’
Tz [BEm) £ hybrid solutions (full text and

metadata from trusted sources)

» Aflat file structure, with:
— All elements optional
— All elements repeatable

» Elements may be displayed in any order
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Dublin Core fv= (| )ﬁF &

* International
* Independence
* Influence (*“7& £hopenness)

Dublin Core fyffi™ R[]

* Dumb-Down
e One-to-One
» Appropriate Values

Dumb-Down (ffij 4% ”’Fﬁ’rﬁl )]

o FNIR FITRIEUIES  (The fifteen core
elements are usable thh Br without qualifiers )
j a I AR Elgf (Qualifiers make
Jngnts more Speci 1Fc)
— Element Refinements narrow meanings,
never extend

— Encoding Schemes give context to element
values
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The One-to-One Principle

o — AT %@ﬁ’%‘ﬁ-ﬁ}i* fli=¥5  (Describe one
manﬁ‘estation of a resource with one record)

— Ex.: a digital image of the Mona Lisa is not described
as if it were the same as the original painting

. }{ﬁ%‘}’?‘ﬁfﬁiﬁéﬁﬂéﬁﬁ?ﬁiﬁ 1| (Separate
descriptions of resources from descriptions of
the agents responsible for those resources )

— Ex.: email addresses and affiliations of creators are
attributes of the creator, not the resource

Appropriate Values

“Best practice for a particular element or qualifier
may vary by context, but in general an
implementer cannot always predict that the
interpreter of the metadata will always be a
machine. This may impose certain constraints
on how metadata is constructed, but the
requirement of usefulness for discovery should
be kept in mind.”

-- from *“Using Dublin Core”

DC Data Model g =

¢ Collective realization that machine-processability
requires a coherent data model

e 1996: “Warwick Framework” proposed at DC-2
workshop: DC as one specialized module (“resource
discovery”) among many

« 1997: “Qualifiers” proposed for specifying meanings
— Some early adopters take this to unintended

extremes: “DC.Creator.telephone-number”

¢ 1998: DCMI involvement in emerging Resource
Description Framework and clarification of simple
data model for Dublin Core

e 2000: First set of qualifiers officially approved
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DC Data Model Finalized (2005)

» Provides explicit definitions of resources

* Relates DC principles and practices to the
developments outside DCMI

» Makes clear the relationship of DC
“packages” of information to other
metadata “packages”

» Paves the way for future progress for

DCMI

Basic model

Resource with properties

The Play has the title “Antony and Cleopatra”, was written

In 1606 by William Shakespeare, and is about “Roman history”.

Antony and Cleopatra
1606

lﬁtle
ate//’\“‘\

/ I
\ P a
\\ y

}Kj;ct

Roman history

B
/)~\c1e@l3y\“>

...related to other resources

One-to-one
Principle

Description 1

Antony and Cleopatra

1606\ M
ate/
.

\

Play —1

ject

Roman history

Description 2

e -
{ Collection
{Colbeton

Coliected Works of

ile William Shakespeare

artOf

Description 3 William Shakespeare

e

createdBy| e ™~
\“’\Playwrigha
S~ —<GBirthplace
Stratford
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Same as Semantic Web model

nuwer --= ”" GmupTalk
.% m...g.er.m
» : R e Y Hierarchical
5 N Sygems

A
7 e
tor eximple

tor, ax;nple

¥
unifies
A
,,,,,,,,,, Proposal
Lirked > *M:g'- CBNDUC
information dli:nb(i

“gm»s |ndud(s
|ndudes .
- C.E.R.N
deseribes This n Y
“Hy pertasd document - aivision
aroup group
"""““5 d(icnbxs \
wiote I —

= getion
T T T

is instantiated
as

A record consists of descriptions,
using properties and values.

A value can be a string or a pointer
to another description.

is grouped
into

has one
or more

has one

is represented
by one or more

Model summary

record (encoded as HTML, XML or RDF/XML)

description set

description (about a resource (URT))

statement voc@ulary encoding scheme (URT) [l
property (URT) | | val’ﬁe (URI) |
| value string
= B
syntax encoding language

scheme (URT) (e.g. en-GB)
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DCMI [i9{= 75

 Facilitate resource discovery by:
— Standards for discovery across domains
— Frameworks for interoperability
— Facilitating development of community profiles
« Activities:
— Standards development: workshops, working groups
— Tools and infrastructure, including Registry

— Outreach, training, liaison with other metadata
activities

DCMI -3

» Many domains represented: archives,
broadcasting, corporate, education, libraries,
environment, government, ePring, Kernel etc.

» 20 working groups

» 3,300 subscribers to working group list and DC-
General

» Representation from over 50 countries and over
1,000 organizations

Application profiles

» Working group meetings on Education,
Corporate, Accessibility and Adaptability...

» Working-group profiles for Collection
Description, Libraries, Government...
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DCMI namespaces and policies

o http://prul.org/dc/elemtnts/1.1/-DCMES (15
elements)

e http://purl.org/dc/terms/-DCMI elements
and qualifiers

* http://prul.rg/dc/dcmitype/-DCMI Type
Vocabulary

Dublin Core 7 < i "

. *'Jl:[ﬁ—"\'%ﬁ‘f—‘:f l‘*in';rr[LJL
. %&[ﬁ}il%l{ I‘*Ei'rrﬁ
o BB

Metadata and controlled vocabularies in the
Government of Canada

¢ Government On-Line Initiative

- Mot

— The development of “ Common Look and feel” standards, which set
guidelines for the structure and appearance of all Government web site.

— The management and structure of the Government of Canada web sit
laid the groundwork for interoperability of information

» %557 Government on-Line Metadata Working Group,
2001 %, [ 35 5 £ 7 [ Dublin Coref&’rﬂ?}m@ SRy
B

LS %}?E'J@@%ﬂﬁ?ﬂ% ER A > TR 5 R plpn
E';én’ i e gl ?f)ZE'J Go ernFrr;Fent of Canada %ore H
Subject Thesaurus (CST)
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Controlled Vocabularies for GC
Metadata Elements

Element Element Sample Controlled

Name Mandatory or Optional Vocabularies

Subject Mandatory GC Core Subject
Thesaurus

Audience Optional GC Audience Scheme

Coverage Optional Canadian Geographical
Names Database

Format Optional GC Format Scheme

Type Optional GC Type Scheme

P RE

o (E YR Interoperability[iy £ fi R ﬁﬁﬁﬁnﬁmﬁﬁy
X

IR S L SR PR [

1T ETAY cluster
% PJF IE Financial Benefits
Employment Insurapce

Taxes
Training and Careers
Service Canada Identification Cards

Travel and Passports
_ Health
Canada Business Consumer Information
Canada and the World
Environment and Resources
Economy

Public Safety
Culture and Recreation

Job search

Canada International

[l GovTalk

* Metadata Working Group;
Interoperability Working Group

—e-Government Metadata Standard (e-GMS)
version 3.1

— JFIPURMIDC - [f T~
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e-GIF architecture

e-GIF

e-GMS

Government Data
Standards Catalogus

Technical
Standards
Catalogue

XML schemas

GCL

Accessibility Creator Language Source
Addressee Date Location Status
Aggregation Description Mandate Subject
Aggregation Digital signature | Preservation Title
Audience Disposal Publisher Type
Contributor Format Relation
Coverage Identifier Rights

Mandatory elements Man_datory if Recommended

applicable

Creator Accessibility Coverage

Date Identifier Language

Subject Publisher

Title

4




= R

o 2 %E}Ztﬁﬂ?ﬁ]i&ﬁﬁE'JGCL (Government
Category List)

* 2006 45five-GMS 3.145d R Integrated
Public Sector Vocabulary (IPSV)
— Guide to Meta-tagging with the IPSV
— IPSV Maintenance Guide

]

* NZGLS metadata standard is the official
New Zealand Government standard for
creating discovery-level metadata (see
Cabinet Circular CO (02) 3). The standard
is based closely on two well established
standards: the Dublin Core Metadata
Element Set and the Australian
Government Locator Service.

Gateway to Educational MaterialsSM (GEM)

f
QUICH cuCICERE:
[LaRtiTouSands of

The Gateway to 21st Century Skills is a Consortium effort to

provide teachers with quality materials and tools found on

federal, state, university, non-profit and commercial Internet sites.
R AT 25 Y
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Dublin Core 7 ¢t %’?’T‘E"‘J%”J

* |EEE LOM DCAM (Joint DCMI/IEEE LTSC
Taskforce)

IEEE LOM DCAM (Joint
DCMI/IEEE LTSC Taskforce)

* This activity is developing a recommended
representation of the metadata elements
of the IEEE Learning Object Metadata
Standard in the Dublin Core Abstract
Model

DC-Education Application Profile

* This activity is developing an "application
Profile" describing property usage for the
DCMI properties including the use of value
spaces and best practices within the
context of education and training.
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DCMI&: gyt Al g i |

DC-Library Application Profile (DC-Lib)
Dublin Core Collection Description
Application Profile

DC e-Print Application Profile
OAI-PHM

DC-Library Application Profile (DC-Lib)

 Dublin Core Metadata Element Set7r ';Ff}
B AP A 2 0 e 1

Dublin Core Collection Description
Application Profile

201 T/ U g
F[J;% s - H I:]["};H PR ;fF”F'J /]l
HE ’J|fF (natural objects) ‘l:—f}h[fr
(created objects) - FLfE Ep’* “‘r;H
(born-digital items) - fﬁ'*n[alp Jgﬁrﬁ
Feily (digital surrogates of physical

“%.%Lmasﬂ*i@ e

rfq% I J -y f{:jfl —‘[ 7)
iy L
* [EPRIPVENEL ~ (AR R S

[=5
o
7‘u
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DC e-Print Application Profile

* ePrint’ SEE[ SR Y 4 (&
Budapesf Open Access InitiativefizEs) »
Z/[I[ﬁj{'é’??gﬁ’g} fJjournal article, a preprint, a
working paper, a thesis, a book chapter, a
report, etc="

« ePrint Application Profile 'f L JISC
Digital Repositories programmef~F & 1/

DC for e-publishing

* OEBF
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DC Working Group

» DC Architecture Working Group

* DC-Kernel/ERC Working Group

» Collection Description Working Group

» DCMI Government Working Group

* Metadata and Productivity Working Group
» DCMI Accessibility Working Group

« DCMI Localization and Internationalization
Working Group

» DCMI Libraries Working Group

* DCMI Education Working Group
» DC Date Working Group

* DC Registry Working Group

* DCMI Agents Working Group

* DCMI Tools Working Group

* DCMI Global Corporate Circle (Working
Group

Metadata creation and
distribution models

* Federation
— extensive specification, standards, protocols,
training
* Harvesting
— basic agreements, reliance on best practices
» Gathering

— automated indexing of contents, algorithms
yield results from search terms, less likely to
use descriptive metadata per se
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DC ¥ B[} |pVE" |

DC 7 ¥ Fﬁ[aszl%&‘df [ vR P |
DC & B AUy o B R Bet# fu |
DCw = (“0fy - P [ I |
DC w3 Bt 5 HS AT e

e T
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(= )B % fdnd 2 228 TR T

ol
I 5] OAI ?
SN ey
ek
OAl ﬁl{i@ﬂﬁ%
OAl
OAl i*ﬂ &
Data Provider fiu-~fI f£F

OAI s+ iy
OAI i

© ® N o g & W N P

1. [ OAI ?

|
= Open Archive Initiative (OAI)

= Open Archives Initiative = E,I = gﬁgﬁ‘g’}%
= RIRVREET R (T F" E R

AEY ©

= OAI Protocol for Metadata Harvesting
(OAI-PMH)

- [ E i Y metadata 3=
{0 b o w%%ﬁﬁﬁ%m
L(OAI-PMH)
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IRV
sting) FRHLEE ST
> SE R oY

ice Providers) » #|®| OAI-
%&?ﬁﬁl » I PR R

Providers) > &£ OAI-
Eﬁﬂﬁ%ﬂﬂﬁ@wﬂ’e% =

b AT RIFVTRR S
r%rau;v%alﬁ 58

Repository 01
[ <mi= ] | ...
e | BF
L - (item)
3. i ?TEW?@]E@ J ; —

-}S,IEI Tulyt o [ 3/ .
EL iy Repository 02

Erfji(resource)
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ester &0 L&
LT OAI-PMH (i <3

;El::ﬁﬁ internet
SR AR R

HAE > Y
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Item

= OAI 1= 1G] Eblff‘zj resources - items -
records = H.VRIpVE HIEH

w THEEY E'IL_'*?WF'JF@F R > SURLET
[*|FURE RS HT i o
- ;rp[ —«,gf RUTRE l;ﬁj:;\ﬁfgéﬁ«ljj\[magﬁ

#‘ FUEE XML SR R % et g
- 51— SReIgISR ;ﬁ OAI- PMH RUNE- RS
- 'E‘*EE'&%%Q?IHI TPE- F‘éﬁﬂlﬁ

— IR E T '%’Jfﬁl"l*‘é'[fdﬁ iE- I

resource

_l’_
. "»3’*1 (resource ) RLEFRHR| Erfify
iIF,fF‘J » PR RLE PR B
N SRR PrVR AL
OAI PMH E1 | 9ol pyib it -

Unique ldentifier

+
o fE- %&H[J (Unique Identlfler) o [
“E e I‘f':.:rOAI PMHﬂ] ol r J#J.j:gtﬁjl ‘%ﬁju
V[ 'FN*E"HQ
= TR L g‘ﬁan&—vsﬁ@ & i %85
%ﬁ"l?ﬁ = BT -
o e~ %Hu \JF‘,‘@* & URI (Uniform
Resource |f|e {iffH_
u B I/rgfj \Jﬁ,'f [l B e )
fF[Ht:'IiE'H[J n‘pIJFlIJRI gcﬁeme i 2T
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Record

o FUSRELEURS AR ) T RIS
XML ;ﬁﬁ% %Jpefslhgg;qfof" =

m 153\’\ =14 ~§]§g.§"\’\|§iﬁ 'E;] FA,I_R %,‘u_:} fﬁ{?ﬂ]ﬁ} o
1. if;é,?ggi?j%ﬁ’i ﬁeac]er) 3 ?t"ﬁj%ﬁﬂ‘“é’f‘?ﬁalfﬁclﬁﬁﬂ?f% > 33

= Y

?.‘3_ 174 :

. §~ BHIFT (unique identifier) : PRI [FPRPE- 2.7 FURBHIE
= [UHEH] (datestamp) : ) REECRESE - A& HIFRAVE HEEY

s HHA TR EYERR| & R set membership

EFLEE] (metadata) @ FSRUTFIORRITRIL Y -

3. e Cabout) < ZESAAONIT <SRG E HRYRIotp
R IR Radiy i) I i

N

- 27 OAl 2.0 v Record

! <header>

' <identifier>oai:arXiv:cs/0112017</identifier>
I <datestamp>2002-02-28</datestamp>

0 <setSpec>cs</setSpec>

<metadata>

<dc:title>Using Structural Metadata to Localize Experience of Digital
Content</dc:title>

<dc:date>2001-12-14</dc:date>

<dc:identifier>http:/arXiv.org/abs/cs/0112017</dc:identifier>

</oai_dc:dc>

</metadata>

1
: <provenance :
1 xmins="http://www.openarchives.org/OAI/2.0/provenance/" |
: <originDescription> 1
1 <baseURL>http://the.oa.org</baseURL> :
1 <identifier>oai:r2:klik001</identifier> 1
: <loriginDescription> 1
| </provenance> :
1

w [ e e e e - — = = == ———

OAl 35— %5 Record #ﬁéﬁﬂb’}
+

1. =t record header 715} &R TR
A% RR & R set membership
2. vk About 1 fr &S

L A
2. }F'li’iﬁgt"&i
o, i tag O £7R S I
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Set

L) ST D0 R HE SRRV @A
“J_’WH—%E P rRTRELRE S A -
TR &) E'FET? AV T AL =
7iFJ ARIESE C: ) FF E” FK"IE
&5 lﬁf¥¢§w$§5?§i R IFE]
Listl entifiers - ListRecords==GetRecord i
ﬁg@wﬁﬂm@ﬁﬁ%u@mﬁﬁﬂﬁ%i
B e

OAl ST= 45 Set FHgHIs}
+
s IS U repository ¥ 1% sets > F[[ReI$RAY
&R header ~FifE=- ZFif lpJ"‘rﬂ%%ﬁ
[ o

Selective Harvesting

+
= SEEIEREY (selective harvestlng) < F

FURH 1 T L RV EAURIRTRR -
= OAI-PMH £ ik 1711 | ElgE_jﬁgmt
(date- based) FI‘/%WH:% kﬁﬁl s (set-
based) J"rzlel}ﬁ?V“bv » R :&{Fr'lj*é?é%
CE *ﬁg‘vﬁf’fﬂ
et

ecord - ListRecords - Listldentifiers
i-4] R p<PFATE>Repositories
il J]IQ;F\FBFmL X
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ederation

( Federation /

B TR R
ﬁ#&}ﬁ%metadata@[ﬂliiuﬁsﬁf

S SR T
» [ A B A

esting model )

EEE R
HTTP protocol
sitories i[RIl ¥ £

|l-formed XML ¥ ffpfﬁ
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AR
+
s OAIl 51= 45F| 141 :£ ListSets, Listldentifiers,
ListRecords = i ?] ’F‘f R [fl'ﬁ[‘z’} ey
H
= resumptlonToken LS SRS RN T
ﬁ'ﬁii Rl VB RE  f
- - [ '?l fi'I)E35% )Y resumptionToken .,r,ist °
— 5083 http status code - “retry after”

a H|B|HTTP ﬁﬁﬁf“ﬁ 503 (Scrvice unavailable ) %=
MpHrE-

Resumption Token

o B EOHREHARI B L AR HA S VR SR
HE aﬁ 'L*IQF'[ﬁjDatap ovider :@@ﬂ‘-&]&[

<identifier=o
<identifier=o
<identifier>=o
<identifier=o
<identifier>=o
<identifier=o

tetd-25412283971117 1</ identifier>
tetd-4524171049761291</identifiers
ietd-3156151139751001</identifier=
tetd-424817300074290</identifier>
tetd-13514459731541</identifier>
ietd-2047101569611961</identifier=
tetd-5414132139711101</identifier>
tetd-3182141279612241</identifiers
:etd-3123162539751141</identifiers
:etd-556181169641921</identifier>
tetd-342482139711101</identifier>
tetd-1913943975930< identifier>
tetd-40251535972153 1</ identifier>
ietd-2025212339731121</identifier=
:etd-3331171059721601</identifiers
tetd-18409759651581</identifier>
ietd-34521672975650</identifiers
tetd-120142139711101</identifiers
tetd-4019122049721391</identifiers
etd-487 14263976115 1< /identifier>
100</resumptionToken>

<identifier=o
<identifier=o
<identifier=o
<identifier>o
<identifier=o
<identifier>=o

<identifier-=o
<identifier=o
<identifier=o
<resumptionToken>
</Listldentifiers>

umptionToken

+

ListRecords

harvester RDBMS

Records 1-100, resumptionToken=AXad31

ListRecords, resumptionToken=AXad31

Records 101-200, resumptionToken=

ListRecords, resumptionToken=|

Records 201-277
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(@32 metadata

< PP

145;: rrd | [Fd)
e Xl YT S
Z 'F@Fi'*" £33
E'Eﬁ@?‘e'iﬁi#:" [ SRt

PRV - bRy

esumption Tokens ) fi'l'J&

HTTP f it

if load > 0.05
OAl
Server

redirect request
naca.larc.nasa.gov/oai/

_

OAI

rb=Listidentifiers

buckets.dsi.internet2.edu/naca/oai/
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OAl “u FF 27EapY Metadata
+
= metadata fi'" Jﬂ’af—-’r%gpf?*
= Dublin Core ,ﬁ:ﬁlqﬁ.ﬁ‘h (“B1)
s pIRIRL XML ;iﬁﬁ%ﬁﬂﬁ»iﬁlﬁm
= 791 MARC (Libraries), IMS
(Education), ETDMS

(Theses/Dissertations), RFC1807
(Bibliographies)

7. Data Provider pU B fEfF

o ) metadata fUEYR|
— oy “/f:E TP 2 EURRE R
= Metadata S|
- FUfiffi="== DC F‘/i’ Paff= PSR
= 335 OAl + iy
u BRR AR E'ﬁé@*’ Datestamps '] ¥ 4]
E’J%’ Deleflons ¥

EE"F'E VHVE P&~ FURSHIF Unique

|dent|f|ers

8. OAI SESFR T 4

Verb Function
3 T Identify R VR 4 k]
3; — | ListMetadataFormats m1’?lfﬁij§33metadata formats
¥ ListSets R LA TR &
5] Listldentifiers FllE AR R OAL unique ids
EZJ _| | ListRecords L "5"“’ RIS
ﬁijj GetRecord T Al
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Identify
CRAPS

Eﬁ‘%TEI EU“ E:n = F’ﬁ‘
- By

KON

= Sample URL

— 2V[p! repository %L £ F¥E| E|J}‘—F“}OAI-PMH B

— http://mernory.loc.gov/cgi-bin/oai? verb=ldentify

Identify F‘ﬁ-ﬁ&q{‘

+ Description

herbert van de sompel

service provider data provider
ha_rp/ester repository
Identify s
©
P
(0]
PN Identify / Time / Request T
* Repository identifier ;
* Base-URL
+ Admin e-mail 0
* OAI protocol version ;

B

Identify — Response

<?xml version="1.0" encoding="UTF-8"?>
<OAI-PMH xmins="http://www.openarchives.org/OAl/2.0/"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://www.openarchives.org/OAl/2.0/
—|— http:/Mww.openarchives.org/OAI/2.0/0AI-PMH.xsd">
<responseDate>2002-02-08T12:00:01Z</responseDate>
<request verb="ldentify">http://memory.loc.gov/cgi-bin/oai</request>
<ldentify>
<repositoryName>Library of Congress</repositoryName>
<baseURL>http://memory.loc.gov/cgi-bin/oai</baseURL>
<protocolVersion>2.0</protocolVersion>
<adrminEmail>somebody@loc.gov</adminEmail>
<description>
<scheme>oai</scheme>
<repositoryldentifier>lcoal</repositoryldentifier>
<delimiter>:</delimiter>
<sampleldentifier>oai:lcoal:loc.music/musdi.002</sampleldentifier>
</oai-identifier>
</description>
</Identify>
</OAI-PMH>
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ListMetadataFormats
R

— JV[p! repository FrrL{H iy metadataff‘ﬁ?“?%

fit > &35 schema i1 namespaces
- 2y
— Identifier — fi' {7 L LU (ZF4t )
= Sample URL

— hitp://oai.dlese.org/provider?verb=ListMetadataFormats

ListMetadataFormats -} 33

service provider data provider
harvester repositor
ay ListMetadataFormats P y
* identifier=oai:mlib:123a r
e
p
0
PN ListMetadataFormats / Time / Request 3
REPEAT :
* Format prefix
* Format XML schema 0
/REPEAT ;
@

herbert van de sompel

ListMetadataFormats — Response

<?xml version="1.0" encoding="UTF-8"?>
<OAI-PMH xmins="http://www.openarchives.org/OAl/2.0/"
xmins:xsi="http:/mww.w3.0rg/2001/XMLSchema-instance"
_|_ xsi:schemal.ocation="http://mww.openarchives.org/OAl/2.0/
http://mww.openarchives.org/OAl/2.0/0AI-PMH.xsd">
<responseDate>2002-02-08T14:27:19Z</responseDate>
<request verb="ListMetadataFormats"
identifier="oai:perseus:Perseus:text:1999.02.0119">
http://www.perseus.tufts.edu/cgi-bin/pdataprov</request>
<ListMetadataFormats>
<metadataFormat>
<metadataPrefix>perseus</metadataPrefix>
<schema>http://www.perseus.tufts.edu/persmeta.xsd</schema>
<metadataNamespace>http://www.perseus.tufts.edu/persmeta.dtd
</metadataNamespace>
</metadataFormat>
</ListMetadataFormats>
</OAI-PMH>
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ListSets
s B
— 2V repository f| lg’fﬂal:%ﬁflﬁzfg%ﬁ% PR
HORE& S RSV -
o 2

KN

= Sample URL

— hitp://oai.dlese.org/provider?verb=ListSets

ListSets {455

LI B
service provider data provider
haqyester repository
ListSets * resumptionToken

PN ListSets / Time / Request

REPEAT

* SetSpec

+ SetName

/REPEAT

< = O ~+ = »m OT ® =

ListSets — Response

<?xml version="1.0" encoding="UTF-8"?>
<OAI-PMH xmins="http://www.openarchives.org/OAl/2.0/"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://www.openarchives.org/OAl/2.0/
http://mww.openarchives.org/OAI/2.0/0AI-PMH.xsd">
<responseDate>2002-08-11T07:21:33Z</responseDate>
<request verb="ListSets">http://an.oa.org/OAl-script</request>
<ListSets>
<set>
<setSpec>music:(elec)</setSpec>
<setName>Electronic Music Collection</setName>
<setDescription>Description
</setDescription>
</set>
<set>
<setSpec>video</setSpec>
<setName>Video Collection</setName>
</set>
</ListSets>
</OAI-PMH>

60




GetRecord
ERSS
- f&[fllreposnory'ta'm]metadat anclii o FEifidentifier!|
metadata#"‘“‘?fk EHE! FLJ:;; repository 3 $53F1%.
e R T R il g
o BE

— identifier {5 EAESREVIE - I ()
- metadataPreﬁx metadata 1&‘\ (G

= Sample URL

— hitp://oai.dlese.org/provider?verb=GetRecord&identifier=dlese%3ADLESE-000-
000-000-002&metadataPrefix=dlese ims

GetRecord g <33

34
service provider data provider
haqyester repository

GetRecord * identifier=oai:mlib:123a

* metadataPrefix=dc r
e
p
0
PN GetRecord / Time / Request 3
- Identifier :
* Datestamp
* Metadata ?
y

B

herbert van de sompel

GetRecord — Response

<?xml version="1.0" encoding="UTF-8"?>
<OAI-PMH xmins="http://www.openarchives.org/OAl/2.0/"
http://www.openarchives.org/OAl/2.0/0AI-PMH.xsd">
<responseDate>2002-02-08T08:55:46Z</responseDate>
<request verb="GetRecord" identifier="0ai:arXiv:cs/0112017"
metadataPrefix="oai_dc">http://arXiv.org/oai2</request>
<GetRecord>
<record>
<header>
<identifier>oai:arXiv:cs/0112017</identifier>
2001-12-14
<setSpec>math</setSpec>
</header>
<metadata>
<dc:title>Using Structural Metadata to Localize Experience of
Digital Content</dc:title>
<dc:creator>Dushay, Naomi</dc: creator>
dc:subject>Digital Librari
<dc:description>Comment: 23 pages mcludlng 2 appendices,
8 figures</dc:description>
<dc:date>2001-12-14</dc:date>
<loai_dc:dc>
</metadata>
</record>
</GetRecord>
</OAI-PMH>
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Listldentifiers

2 Bl
— JIt" repository [ 157E) r—]‘ﬁ [RFFAREISFYY unique
identifiers
s B
- from — &#5EIR (ZE4RI)
— until - K1 (ZE4R)
— resumptionToken — ?iﬁ*ﬂ}!fﬁuﬁiﬁlg] (X)
= Sample URL

— http://oai.dlese.ora/provider?verb=Listldentifiers

Listldentifiers : ﬁ&d—m
service provider * from=a data pr0\_/|der
haqyester * until=b repository
* set=kim
ListIdentifiers * resumptionToken s
e
P
0
PN ListIdentifiers / Time / Request 3
REPEAT :
- Identifier
* Datestamp 0
/REPEAT ;
=

herbert van de sompel

Listldentifiers — Response

<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH xmins="http://www.openarchives.org/OAl/2.0/"

+ xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalocation="http://www.openarchives.org/OAl/2.0/
http:/Mww.openarchives.org/OAI/2.0/OAI-PMH.xsd">

<responseDate>2002-06-01T19:20:30Z</responseDate>

<request verb="Listldentifiers" from="1998-01-15"
metadataPrefix="oldarXiv"
set="physics:hep">http://an.oa.org/OAl-script</request>
<Listldentifiers>
<header>
<identifier>oai:arXiv:hep-th/9801001</identifier>
d p>1999-02-23</d! np>
<setSpec>physic:hep</setSpec>
</header>
<resumptionToken expirationDate="2002-06-01T23:20:00Z"
completeListSize="6"
cursor="0">xxx45abttyz</resumptionToken>
</Listldentifiers>
</OAI-PMH>
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ListRecords
o B8
— JV[p! 235V metadata
o 2R
— from — &5E (B4R )
— until - FHFE1 (ZE4R)
— resumptionToken — AR JHFWJH (X)
- set — §{ERFEVIVER & (ZB4R!)
— metadataPrefix — L1 @[ PR [ metadata f;
(1)
= Sample URL

— http://oai.dlese.ora/provider?verb=ListRecords&metadataPrefix=dlese ims

ListRecords ]ﬁl-ﬁéﬁ

service provider Z:?rﬂ‘f;‘ data provider
harvester * set=KIm repository

ListRecords * metadataPrefix=dc
* resumptionToken

PN ListRecords / Time / Request
REPEAT

- Identifier

* Datestamp

* Metadata

/REPEAT

< = O ~=—=—»wW OT ® =

ListRecords — Response

<?xml version="1.0" encoding="UTF-8"?>

<OAI-PMH xmins="http://www.openarchives.org/OAl/2.0/"

+ xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemal ocation="http://www.openarchives.org/OAI/2.0/
http://www.openarchives.org/OAl/2.0/0AI-PMH.xsd">

<responseDate>2002-06-01T19:20:30Z</responseDate>

<request verb="ListRecords" from="1998-01-15"
setSpec="physics:hep"
metadataPrefix="o0ai_rfc1807">
http://an.oa.org/OAl-script</request>
<ListRecords>
<record>
<header status="deleted">
<identifier>oai:arXiv:hep-th/9901007</identifier>
d p>1999-12-21</d p>
</header>
<lIrecord>
</ListRecords>
</OAI-PMH>
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“Identifiers” d 0 | S

* The word “identifier” can mean several different things, e.g.:
* Labels

— Output of numbering schemes (ISO, others)

— e.g. “3-540-40465-1" (an ISBN) [individual label]

— “ISBN” (an ISO numbering identifier) [scheme]

— Functional requirements [e.g. persistence] can be defined
« “Actionable” labels

— Infrastructure specifications

— e.g. URI, URN (URI = Uniform Resource ldentifier)

— “if you follow this spec then you can make the label actionable
...given the right tools...”
« Implemented systems
— Labels, following a specification, in a system
— e.g. Bar code system, DOI system
— “if you use this system, then the label IS actionable”
— Packaged system offering label + tools + business model
A packaged system is not essential, but is convenient
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“Identifiers" d 0 | S

DOI = Digital Object Identifier

An example of an implemented identifier system

Packaged system of components

Principles of persistent identification including semantically
consistent interoperation

¢ Implemented systems
— actionable labels following a specification
— e.g. Bar code system, DOI system
— “if you use this system, then the label IS actionable”
— Packaged system offering label + tools + business model
— A packaged system is not essential, but is convenient

o Hpfh f}ﬂ]’i%ﬁ}” (Digital Object Identifier, DOI)
— EVRH S BI90F U
—E ,gglﬁu@i# ELAS il D u%%?ﬂsf F]7]
flet 1~ %HUF’J Bt
. gl F

- llﬂ\ﬁ&'ti'.’#’?mf " (Association of American Publisher,
AAP)>1997:F Hill}
FIR EH@J‘PDOI}}A’ (International DOI Foundation,
E%IDF) FVF’G;E[ Olﬁjﬁlrﬁ% U

= 2 L T e gy v
&l Hé&%“?'

Fi RN

. D0|+ AL "‘Lcw Ai/[lﬁ’r?“ ﬂ/%‘?ﬂﬁiﬁiﬂ

:f['ﬂ\ A A PR T A
I

o i P L E ORI %
} it O|—|—/'|3E_“ [E[’:I ,% LHI/AL‘F1—I_’ $
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i o FIE SRR R R

el pﬂﬁ@ﬁ,l

By e R P RS R
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Numbering

Policies
scheme

Policies

DOI syntax
can include any
existing identifier,
formal or informal,
of any entity

* Anidentifier “container” e.g.
— 10.1234/5678
— 10.5678/978-0-7645-4889-4
— 10.2224/2004-01-Overview-DOI
* NISO standard Z39.84
« First class object: name
— Not “intelligent” as a label
— Cannot tell from looking at the
DOl
* Redirection through resolution

directory
Dol Dol \

JsIL;snl




¢ Resolve from DOI to data
— initially Location (URL) — persistence
« May be to multiple data:
— Multiple locations
— Metadata
— Services
Extensible
¢ Uses the Handle system
- Implementing URI/URN concept

- Advantages of granularity, scalability,
administrative delegation, security,

Why do we need "metadata"?

Having an identifier alone doesn't help - we want to know “what is this
thing that's identified?"
- we want to know precisely
- precisely enough for automation

There’s lots of metadata already: which should be (re-) used

People use different schemes: need to map from one scheme to another
(e.g. does “owner” in scheme A mean “owner” in scheme B?)

DOTI data model

Two components
- Data Dictionary + DOI Application Profile Framework
Data Dictionary

- indecs Data Dictionary. Provides tool for precise description of entity
through metadata (and mapping to other schemes).

— <indecs> = interoperability of data in e commerce systems; adopted
by ISO MPEG 21 as MPEG Rights Data Dictionary (RDD)

DOI-AP framework.

- Provides means of relating entities: grouping entities and expressing
relationships

— An AP is a mechanism for grouping DOIs with similar properties
DOls, APs, DOI services:
— have many-to-many relationships: expressed through multiple
resolution (handle)
— may have precise descriptions: expressed through metadata via
indecs Data Dictionary
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DOI Data Model: AP Framework doi>
Entities are The properties of groups of APs have one or more -
identified by DOIs DOls are defined as APs Services

Application Profile

m Service | _
[ 456 ]

Application Profile

[~ |Service Instance _
o4

Profile

[~ |Service Instance _

gt

New APs and services may be created or made available

Numbering

e Policies

* Metadata tools:

— adata dictionary to define

— agrouping mechanism to relate
« Necessary for interoperability

— “Enabling information that originates in
one context to be used in another in ways
that are as highly automated as possible”.

« Able to use existing metadata
— Mapped using standard dictionary

— can describe any entity at any level of
granularity

Policies

DOI policies
allow any

business model
for practical
implementations

» Implementation through IDF

— Governance and agreed scope, policy, “rules of the road” ,
central dictionary, resolution mechanism

— Cost-recovery (self-sustaining)
» Registration agencies (“franchise”)
— Each can develop own applications

— Use in “own brand” ways appropriate for their community
— Example CrossRef
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More than an identifier...

Identify

DO syntax can include any
existing identifier, formal or
informal, of any entity

eg

10.2341/0-7645-4889-1
10.5678/978-0-7645-4889-4
10.1000/ISBN 0764548891
10.1234/Godfrey_presentation
10.2224/2003-1-29-CENDI-DOI

DOI metadata can be of
any type, standard or
proprietary

eg

OnixForBooks
OnixForSerials
IEEE/LOM

MARC

Dublin Core

Proprietary scheme

(but if you want to
interoperate with anyone
else in the DOI network,
you map to the <indecs>
Data Dictionary (iDD).

T s g

doi>

The Handle resolution
technology allows you to
access any kind of Service
associated with your DOI.
eg

Retrieve ebook

Articles and reviews

Books from same author

Accompanying music

Accompanying images

Accompanying maving images

Matadata

Rights information

Emall query to publisher

DO [ty 3¢

Web

Automated
selection

10.1000/123 { } URL 1
\

I service 1@ 10.1000/123 I

Browser

User

¥/ : "DOI Handbook”, http://www.doi html
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DOIFj x4 1

. DOIE\J—FFt & 2 s (Prefix) & i 55(Suffix)
— el R .M(dlrectory code <DIR>)7yﬁ:j—11
ﬁ?(reglgtrant code <REG>)

El%’v@?b:tﬁ ﬁ?ﬁ IIDF~>I) ?‘F’,

El 'J '%ﬂ‘*ﬁ?r"‘rﬁp”lﬁ'”

L PN §IEI 5’*’*21: I -
&'fﬁfljjﬁ%}? P AR B i nank
- fé;éi&@DOIféfﬁﬂ"fH I £7£(DOI Suffix String

<DSS>)
© RERIRAVGERE TS ERDS

DOIFFHH 1% (2)

. Eﬁﬁiiﬁﬁ‘,?“

<DOI>=<DIR>.<REG>/<DSS>

g5 fy] : 10.0000/123456
10.0000 £ i
12345615

Governance do I >

International DOI Foundation; US-based not-for-profit membership
organisation

- 34 members

- Total "organisations” users and members ¢.800
Current users:

- 624 naming authorities; 12 m+ DOls,

- 5m resolutions/month (all business uses)
9 Registration Agencies so far (others in process)

- Mainly text focus so far, others coming

- CrossRef, CAL, ...

- Nielsen BookData, RR Bowker (large ISBN agencies)
Initial uses: simple redirection (persistent naming)

- adding data dictionary uses now
Recent and forthcoming applications:

- Photographs; Government documents; Scientific data

- see www.doi.org

- Future: Licences, Rights management

- DOI News (sign up at www.doi.org )
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® - 31 TW LOM(1/3)

 TW LOM (Taiwan Learning Object Metadata)
— IR e

 Learning Object Metadata (IEEE 1484.12.1-2002
LOM v1.0)

— FI BN PRI S P e B0 2 IR
- FBF TR 21 LOMELRLHEGE 3 29 [~
# > |1 - S B SCORM,/ 1€~ CanCore /4t

B UK LOM Core/fﬁﬁ‘ TW LOM :

® - 31 TW LOM(2/3)
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- [T it P
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« Draft Standard for Learning Object Metadata:
http://ltsc.ieee.org/wgl12/files/LOM 1484 12 1 v1 Final Draft.pdf

» Advanced Distributed Learning SCORM:
http://www.adInet.gov/scorm/index.cfm
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status/elearning_twlom.htm
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