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THE CONTEXT

When I started working at OCLC in 1985:

I was 4 years away from my first email address

A PC hard drive wasn’t large enough to store a                                                  
single high resolution digital image.                                                                          
(which was ok, because…)

Cameras still used film me… circa 1994

Cell phones were suitcase-sized

MARC Cataloging stood alone as the discovery tool for intellectual assets of 
libraries

No end-user access to the global library catalogs

me… circa 1994
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AND NOW?

A cell phone has more computing power than the Space Shuttle

An iPod will hold WorldCat

Bandwidth is more important than computing power

The library is still mostly mired in MARC

There are many metadata standards (mostly struggling for traction)

People (mostly) find things with Google

but….

4Wednesday, May 11, 2011



METADATA IS MORE 
THAN JUST SEARCH

Metadata-dependent actions

Describe

Access

Encode/Render

Preserve

Rights Management

Administer

“Bind” digital pages in digital books
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1960s 1970s 1980s 1990s 2000s

MARC standards (library metadata)

            OCLC founded (shared library cataloging)

                        ARPANET Operational - forerunner of the Internet

                                          Networking diffuses throughout academia

                                                          The Web begins...    FRBR work begins 

                                                                     First Dublin Core Workshop

                                                                          DCMI established   

                                         Google is founded

                                                First Dublin Core Conference (Tokyo)

                                                        WorldCat introduced

                                                               RDA introduced 

50 YEARS OF 
METADATA 

my first email 

address
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THE CONFUSION:
HOW BAD IS IT?

AGLS,	
  APPM,	
  DACS,	
  EAC-CPF,	
  EAD,	
  GILS,	
  
ISAAR(CPF),	
  ISAD(G),	
  RAD

DTD,	
  LCC,	
  LCSH,	
  MARC,	
  
MARCXML,	
  METS,	
  MIX,	
  MODS,	
  
OAI-PMH,	
  OAIS,	
  PB	
  Core,	
  PREMIS,	
  
SGML,	
  SRU,	
  TGM	
  I,	
  TGM	
  II,	
  TGN,	
  
XML,	
  XML	
  Schema,	
  XPath,	
  XQuery,	
  
XSLT

AES	
  Core	
  
Audio,	
  Atom,	
  
CIDOC/CRM,	
  
DC,	
  DCAM,	
  
FGDC/CSDGM,	
  
FOAF,	
  FRAD,	
  
FRBR,	
  FRSAD,	
  ISO	
  
19115,	
  Linked	
  Data,	
  
OAI-ORE,	
  QDC,	
  
RDF,	
  RELAX	
  NG,	
  
RSS,	
  SKOS,	
  TEI,	
  
Topic	
  Maps,	
  VRA	
  
Core,	
  XOBIS

AACR2,	
  AAT,	
  ADL,	
  
CanCore,	
  CDWA,	
  
CDWA	
  Lite,	
  DDC,	
  
DwC,	
  GEM,	
  
IEEE/LOM,	
  indecs,	
  
ISBD,	
  KML,	
  
MADS,	
  MESH,	
  
METS	
  Rights,	
  
MPEG-7,	
  ODRL,	
  
RDA,	
  SMIL,	
  
TextMD,	
  ULAN,	
  
VSO	
  Data	
  
Model,	
  XMP,	
  
XrML,	
  Z39.50

ADL,	
  AES	
  
Core	
  Audio,	
  

AES	
  Process	
  
History,	
  Atom,	
  BISAC,	
  

DIF,	
  DIG35,	
  DTD,	
  FOAF,	
  
ID3,	
  KML,	
  Linked	
  Data,	
  

MathML,	
  MO,	
  MPEG-21	
  DIDL,	
  
MPEG-7,	
  MusicXML,	
  MXF,	
  NewsML,	
  

OAIS,	
  ODRL,	
  ONIX,	
  Ontology	
  for	
  Media	
  
Resource,	
  PRISM,	
  RDF,	
  RELAX	
  NG,	
  RSS,	
  

SCORM,	
  SKOS,	
  SMIL,	
  Topic	
  Maps,	
  
XML,	
  XML	
  Schema,	
  XMP,	
  

XPath,	
  XQuery,	
  XrML,	
  
XSLT

AACR2,	
  AGLS,	
  
CQL,	
  DDC,	
  FRAD,	
  
FRBR,	
  FRSAD,	
  GILS,	
  
ISBD,	
  LCC,	
  LCSH,	
  
MADS,	
  MARC,	
  MARC	
  
Relator	
  Codes,	
  MARCXML,	
  
MESH,	
  METS,	
  MIX,	
  MODS,	
  
OAI-PMH,	
  OAIS,	
  OpenURL,	
  
PREMIS,	
  RDA,	
  Sears	
  List	
  of	
  
Subject	
  Headings,	
  SRU,	
  SWAP,	
  TEI,	
  
TextMD,	
  TGM	
  I,	
  TGM	
  II,	
  VRA	
  Core,	
  
XML,	
  XML	
  Schema,	
  XOBIS,	
  XPath,	
  
XSLT,	
  Z39.50

AAT,	
  CCO,	
  CDWA,	
  CDWA	
  Lite,	
  CIDOC/CRM,	
  
MuseumDat,	
  SPECTRUM,	
  TGN,	
  ULAN` DTD,	
  OAI-PMH,	
  VRA	
  

Core,	
  XML,	
  
XMLSchema,	
  XPath,	
  
XQuery,	
  XSLT

AES	
  Core	
  Audio,	
  AES	
  Process	
  History,	
  CanCore,	
  
CCO,	
  DC,	
  DCAM,	
  DTD,	
  FGDC/CSDGM,	
  GEM,	
  
IEEE/LOM,	
  MEI,	
  METS	
  Rights,	
  OAI-ORE,	
  PB	
  
Core,	
  QDC,	
  RDF,	
  SGML,	
  TGN,	
  XQuery

DC,	
  DCAM,	
  EML,	
  
FGDC/CSDGM,	
  GEM,	
  GML,	
  

IEEE/LOM,	
  indecs,	
  ISO	
  19115,	
  
OAI-ORE,	
  QDC,	
  SGML,	
  VSO	
  Data	
  

Model

GILS,	
  MEI,	
  MESH,	
  
OAI-PMH,	
  SWAP,	
  TEI

AGLS,	
  CanCore,	
  CQL,	
  DwC,	
  
FRBR,	
  LCSH,	
  METS,	
  MIX,	
  
PREMIS,	
  SRU

APPM,	
  Atom,	
  CDWA,	
  CDWA	
  Lite,	
  CIDOC/CRM,	
  DACS,	
  DwC,	
  EAC-CPF,	
  
EAD,	
  EML,	
  FOAF,	
  indecs,	
  ISAAR(CPF),	
  ISO	
  19115,	
  Linked	
  Data,	
  

MPEG-21	
  DIDL,	
  ONIX,	
  RELAX	
  NG,	
  RSS,	
  SKOS,	
  Topic	
  Maps,	
  ULAN

AAT,	
  ADL,	
  DIF,	
  ID3,	
  ISAD(G),	
  KML,	
  MPEG-7,	
  MusicXML,	
  MXF,	
  ODRL,	
  RAD,	
  SMIL,	
  VSO	
  Data	
  Model,	
  XMP,	
  XRML

AACR2,	
  AES	
  Core	
  
Audio,	
  AES	
  Process	
  
History,	
  APPM,	
  
CanCore,	
  DACS,	
  
DDC,	
  DwC,	
  
EAC-CPF,	
  EAD,	
  
FGDC/CSDGM,	
  
FRBR,	
  GEM,	
  
IEEE/LOM,	
  
ISAAR(CPF),	
  ISAD(G),	
  
ISO	
  19115,	
  KML,	
  LCC,	
  
LCSH,	
  MADS,	
  MARC	
  
Relator	
  Codes,	
  MESH,	
  
METS,	
  METS	
  Rights,	
  
MPEG-7,	
  ODRL,	
  PB	
  
Core,	
  RAD,	
  RDA,	
  

RELAX	
  NG,	
  SMIL,	
  SRU,	
  
TEI,	
  TextMD,	
  XMP,	
  

XOBIS,	
  XrML,	
  Z39.50

Atom,	
  DC,	
  DCAM,	
  
FOAF,	
  indecs,	
  
Linked	
  Data,	
  MIX,	
  
MODS,	
  OAI-ORE,	
  
OAIS,	
  PREMIS,	
  
QDC,	
  RDF,	
  RSS,	
  
SGML,	
  SKOS,	
  
TGM	
  I,	
  
TGM	
  II,	
  Topic	
  
Maps

Archives

Information	
  

Industry

Libraries

Museums

Cultural	
  Objects
Visual	
  

Resources

Geospatial	
  

Data

Moving	
  

Images Musical	
  

Materials

Scholarly	
  

Texts

AAT,	
  CCO,	
  
CDWA,	
  CDWA	
  Lite,	
  
CIDOC/CRM,	
  DC,	
  DTD,	
  METS,	
  
MIX,	
  MPEG-21	
  DIDL,	
  MuseumDat,	
  OAI-PMH,	
  
Ontology	
  for	
  Media	
  Resource,	
  QDC,	
  SPECTRUM,	
  TGN,	
  
ULAN,	
  VRA	
  Core,	
  XML,	
  XML	
  Schema,	
  XPath,	
  XSLT

APPM,	
  DACS,	
  
DCAM,	
  EAC-CPF,	
  indecs,	
  Linked	
  

Data,	
  MADS,	
  MARC	
  Relator	
  
Codes,	
  METS	
  Rights,	
  MODS,	
  

OAIS,	
  PREMIS,	
  RAD,	
  RDF,	
  RELAX	
  
NG,	
  SGML,	
  SKOS,	
  SRU,	
  XQuery

Atom,	
  DDC,	
  
EAD,	
  ISAAR(CPF),	
  

ISAD(G),	
  ISBD,	
  
LCC,	
  LCSH,	
  MARC,	
  

MARCXML,	
  
OAI-ORE,	
  ODRL,	
  PB	
  
Core,	
  RDA,	
  RSS,	
  
SCORM,	
  Sears	
  List	
  
of	
  Subject	
  Headings,	
  
Topic	
  Maps,	
  XrML,	
  
Z39.50

AGLS,	
  
CanCore,	
  FRBR,	
  
GEM,	
  IEEE/LOM,	
  
MPEG-7,	
  SMIL,	
  TGM	
  
I,	
  TGM	
  II,	
  XOBIS

Strong

Semi-Strong
Semi-Weak

Weak

Strong

Semi-Strong

Semi-Weak

Str
on
g

Se
mi-S

tro
ng

Se
mi
-W

ea
k

We
ak

DC,	
  
DIF,	
  DTD,	
  

EML,	
  METS,	
  
MPEG-21	
  DIDL,	
  OAIS,	
  
QDC,	
  VSO	
  Data	
  Model,	
  XML,	
  

XML	
  Schema,	
  XPath,	
  
XSLT

AGLS,	
  
DCAM,	
  Linked	
  
Data,	
  METS	
  Rights,	
  
OAI-ORE,	
  OAI-PMH,	
  
ODRL,	
  PREMIS,	
  RDF,	
  
RELAX	
  NG,	
  SGML,	
  SKOS,	
  
SRU,	
  XQuery,	
  XrML

Atom,	
  DwC,	
  
GILS,	
  indecs,	
  

MODS,	
  RSS,	
  
SCORM,	
  

Topic	
  Maps,	
  
Z39.50

CanCore,	
  DDC,	
  EAC-CPF,	
  
FRBR,	
  GEM,	
  IEEE/LOM,	
  

ISAAR(CPF),	
  ISBD,	
  LCC,	
  
MADS,	
  MARC,	
  MARC	
  

Relator	
  Codes,	
  
MARCXML,	
  MathML,	
  

Ontology	
  for	
  Media	
  
Resource,	
  TGN,	
  XMP,	
  

XOBIS

DC,	
  DTD,	
  
FGDC/CSDGM,	
  
GML,	
  ISO	
  
19115,	
  KML,	
  
OAIS,	
  QDC,	
  
TGN,	
  XML,	
  XML	
  
Schema,	
  XPath,	
  

XSLT

AGLS,	
  DCAM,	
  EML,	
  Linked	
  Data,	
  
METS,	
  METS	
  Rights,	
  MPEG-21	
  

DIDL,	
  OAI-PMH,	
  ODRL,	
  PREMIS,	
  
RDF,	
  RELAX	
  NG,	
  SGML,	
  SKOS,	
  

SRU,	
  XQuery,	
  XrML

CanCore,	
  DDC,	
  
EAC-CPF,	
  FRBR,	
  GEM,	
  

IEEE/LOM,	
  ISAAR(CPF),	
  ISBD,	
  
LCC,	
  LCSH,	
  MADS,	
  MARC,	
  MARC	
  Relator	
  

Codes,	
  MARCXML,	
  Ontology	
  for	
  Media	
  Resource,	
  
Sears	
  List	
  of	
  Subject	
  Headings,	
  XMP,	
  
XOBIS

Datasets
DC,	
  DTD,	
  FRBR,	
  LCSH,	
  
METS,	
  MPEG-21	
  DIDL,	
  
MXF,	
  Ontology	
  for	
  
Media	
  Resource,	
  PB	
  
Core,	
  QDC,	
  XML,	
  
XML	
  Schema,	
  
XPath,	
  XSLT,	
  
Z39.50

AACR2,	
  CanCore,	
  DCAM,	
  DDC,	
  GEM,	
  IEEE/LOM,	
  
indecs,	
  ISBD,	
  LCC,	
  Linked	
  Data,	
  MADS,	
  MARC,	
  
MARC	
  Relator	
  Codes,	
  MARCXML,	
  METS	
  
Rights,	
  MODS,	
  MPEG-7,	
  MuseumDat,	
  
NewsML,	
  OAI-PMH,	
  OAIS,	
  ODRL,	
  PREMIS,	
  
RAD,	
  RDA,	
  RDF,	
  RELAX	
  NG,	
  Sears	
  List	
  of	
  
Subject	
  Headings,	
  SGML,	
  SKOS,	
  SMIL,	
  
SRU,	
  XMP,	
  XOBIS,	
  XQuery,	
  XrML

AGLS,	
  APPM,	
  Atom,	
  CIDOC/CRM,	
  
DACS,	
  EAC-CPF,	
  EAD,	
  
ISAAR(CPF),	
  ISAD(G),	
  OAI-ORE,	
  
RSS,	
  SCORM,	
  TGN,	
  Topic	
  Maps

ADL,	
  AES	
  Core	
  Audio,	
  
AES	
  Process	
  History,	
  
DC,	
  DTD,	
  FRBR,	
  ID3,	
  
LCSH,	
  MEI,	
  METS,	
  MO,	
  
MPEG-21	
  DIDL,	
  
MusicXML,	
  MXF,	
  
Ontology	
  for	
  Media	
  
Resource,	
  PB	
  Core,	
  
QDC,	
  XML,	
  XML	
  
Schema,	
  XPath,	
  
XSLT,	
  Z39.50

AACR2,	
  DCAM,	
  DDC,	
  
indecs,	
  ISBD,	
  LCC,	
  Linked	
  
Data,	
  MADS,	
  MARC,	
  MARC	
  
Relator	
  Codes,	
  MARCXML,	
  METS	
  
Rights,	
  MODS,	
  OAI-PMH,	
  OAIS,	
  
ODRL,	
  PREMIS,	
  RAD,	
  RDA,	
  RDF,	
  
RELAX	
  NG,	
  Sears	
  List	
  of	
  Subject	
  
Headings,	
  SGML,	
  SKOS,	
  SMIL,	
  SRU,	
  

XOBIS,	
  XQuery,	
  XrML

AGLS,	
  APPM,	
  Atom,	
  
CIDOC/CRM,	
  DACS,	
  EAC-CPF,	
  EAD,	
  

ISAAR(CPF),	
  ISAD(G),	
  MPEG-7,	
  OAI-ORE,	
  
RSS,	
  SCORM,	
  Topic	
  Maps

CanCore,	
  GEM,	
  IEEE/LOM,	
  MIX,	
  
MuseumDat,	
  TGN,	
  XMP

DC,	
  DTD,	
  
ISBD,	
  LCSH,	
  MESH,	
  

METS,	
  MPEG-21	
  DIDL,	
  
OAI-ORE,	
  OAI-PMH,	
  

OAIS,	
  ONIX,	
  OpenURL,	
  
QDC,	
  SRU,	
  SWAP,	
  TEI,	
  

TextMD,	
  XML,	
  XML	
  
Schema,	
  XPath,	
  

XSLT,	
  Z39.50

AACR2,	
  
AGLS,	
  Atom,	
  

BISAC,	
  DACS,	
  DCAM,	
  
DDC,	
  FRBR,	
  indecs,	
  LCC,	
  

Linked	
  Data,	
  MADS,	
  MARC,	
  MARC	
  
Relator	
  Codes,	
  METS	
  Rights,	
  MODS,	
  

PREMIS,	
  PRISM,	
  RDF,	
  RELAX	
  NG,	
  
RSS,	
  Sears	
  List	
  of	
  Subject	
  

Headings,	
  SGML,	
  SKOS,	
  XMP,	
  
XOBIS,	
  XQuery,	
  XrML

CanCore,	
  
EAC-CPF,	
  EAD,	
  GEM,	
  

IEEE/LOM,	
  ISAAR(CPF),	
  
ISAD(G),	
  MARCXML,	
  ODRL,	
  

Ontology	
  for	
  Media	
  
Resource,	
  SCORM,	
  TGN,	
  

Topic	
  Maps

MathML,	
  MIX

AAT,	
  CCO,	
  
CDWA,	
  CDWA	
  Lite,	
  

DC,	
  DIG35,	
  DTD,	
  METS,	
  
MIX,	
  MPEG-21	
  DIDL,	
  OAI-PMH,	
  

OAIS,	
  Ontology	
  for	
  Media	
  Resource,	
  PB	
  
Core,	
  QDC,	
  SRU,	
  TGM	
  I,	
  TGM	
  II,	
  TGN,	
  ULAN,	
  

VRA	
  Core,	
  XML,	
  XML	
  Schema,	
  XPath,	
  XSLT,	
  Z39.50

AACR2,	
  CanCore,	
  
CIDOC/CRM,	
  DCAM,	
  GEM,	
  

IEEE/LOM,	
  indecs,	
  ISBD,	
  Linked	
  Data,	
  
MADS,	
  MARC	
  Relator	
  Codes,	
  METS	
  
Rights,	
  MODS,	
  MPEG-7,	
  MuseumDat,	
  
NewsML,	
  ODRL,	
  PREMIS,	
  RAD,	
  
RDA,	
  RDF,	
  RELAX	
  NG,	
  SGML,	
  
SKOS,	
  SMIL,	
  XMP,	
  XOBIS,	
  
XQuery,	
  XrML

AGLS,	
  APPM,	
  
Atom,	
  DACS,	
  
EAC-CPF,	
  EAD,	
  
ISAAR(CPF),	
  
ISAD(G),	
  LCSH,	
  
MARC,	
  
MARCXML,	
  
OAI-ORE,	
  RSS,	
  
SCORM,	
  Sears	
  
List	
  of	
  Subject	
  
Headings,	
  Topic	
  
Maps

DDC,	
  FRBR,	
  
LCC

Domain Function

Purpose

Atom,	
  DwC,	
  GILS,	
  
indecs,	
  MODS,	
  OAI-ORE,	
  

RSS,	
  SCORM,	
  Topic	
  Maps,	
  
Z39.50 Seeing	
  Standards:	
  

Domain	
  refers	
  to	
  the	
  types	
  of 	
  materials	
  the	
  standard	
  is	
  
intended	
  to	
  be	
  used	
  with	
  or	
  could	
  potentially	
  be	
  useful	
  for.	
  The	
  
specific	
  categories	
  represented	
  here	
  are	
  not	
  intended	
  to	
  be	
  
exhaustive,	
  nor	
  are	
  they	
  mutually	
  exclusive;	
  rather,	
  they	
  are	
  focused	
  
on	
  some	
  common	
  material	
  types	
  that	
  are	
  managed	
  by	
  cultural	
  
heritage	
  and	
  other	
  information	
  organizations.

Cultural	
  Objects	
  refers	
  to	
  works	
  of 	
  art,	
  architecture,	
  and	
  
other	
  creative	
  endeavor.

Datasets	
  refers	
  to	
  collections	
  of 	
  primary	
  data,	
  largely	
  
before	
  interpretive	
  activities	
  have	
  taken	
  place.	
  They	
  may	
  be	
  
collected	
  by	
  scientific	
  instruments,	
  or	
  through	
  research	
  
activities	
  in	
  the	
  sciences,	
  social	
  sciences,	
  humanities,	
  or	
  
other	
  disciplines.

Geospatial	
  Data	
  refers	
  to	
  information	
  relevant	
  to	
  
geographic	
  location,	
  either	
  as	
  the	
  data	
  about	
  
geographic	
  places	
  themselves	
  or	
  the	
  relationship	
  of 	
  a	
  
resource	
  to	
  a	
  specific	
  location.

Moving	
  Images	
  refers	
  to	
  resources	
  expressed	
  
as	
  film,	
  video,	
  or	
  digital	
  moving	
  images.

Musical	
  Materials	
  refers	
  to	
  resources	
  
expressing	
  music	
  in	
  any	
  form,	
  including	
  as	
  
audio,	
  notation,	
  and	
  moving	
  image.

Scholarly	
  Texts	
  refers	
  to	
  resources	
  
produced	
  as	
  part	
  of 	
  a	
  research	
  or	
  scholastic	
  
process,	
  and	
  includes	
  both	
  book-length	
  and	
  
article-length	
  material.

Visual	
  Resources	
  refers	
  to	
  
material	
  presented	
  in	
  fixed	
  visual	
  form.	
  
These	
  materials	
  may	
  be	
  either	
  artistic	
  
or	
  documentary	
  in	
  nature.

METS,	
  
MPEG-21	
  

DIDL,	
  MXF,	
  
SCORM

Atom,	
  KML,	
  MathML,	
  RSSEML,	
  MEI,	
  MusicXML,	
  
NewsML,	
  SGML,	
  XML

GML

AACR2,	
  AAT,	
  AGLS,	
  APPM,	
  
BISAC,	
  CanCore,	
  CCO,	
  CDWA,	
  CDWA	
  Lite,	
  CIDOC/CRM,	
  

DACS,	
  DC,	
  DCAM,	
  DDC,	
  DIF,	
  DIG35,	
  DwC,	
  EAC-CPF,	
  EAD,	
  EML,	
  
FGDC/CSDGM,	
  FOAF,	
  FRAD,	
  FRBR,	
  FRSAD,	
  GEM,	
  GILS,	
  GML,	
  ID3,	
  
IEEE/LOM,	
  indecs,	
  ISAAR(CPF),	
  ISAD(G),	
  ISBD,	
  ISO	
  19115,	
  LCC,	
  
LCSH,	
  Linked	
  Data,	
  MADS,	
  MARC,	
  MARC	
  Relator	
  Codes,	
  
MARCXML,	
  MESH,	
  MO,	
  MODS,	
  MPEG-7,	
  MuseumDat,	
  

NewsML,	
  OAI-PMH,	
  ONIX,	
  Ontology	
  for	
  Media	
  
Resource,	
  PB	
  Core,	
  PRISM,	
  QDC,	
  RAD,	
  RDA,	
  

SCORM,	
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Community	
  refers	
  to	
  the	
  groups	
  that	
  currently	
  
or	
  potentially	
  use	
  the	
  standard.	
  Those	
  that	
  originated	
  a	
  
standard	
  or	
  who	
  are	
  the	
  primary	
  audiences	
  are	
  stronger	
  
matches,	
  while	
  those	
  that	
  could	
  use	
  the	
  standard	
  effectively	
  but	
  
do	
  not	
  frequently	
  do	
  so	
  are	
  weaker	
  matches.

Libraries	
  refers	
  to	
  those	
  organizations	
  that	
  collect	
  and	
  preserve	
  
both	
  primary	
  and	
  secondary	
  material	
  in	
  support	
  of 	
  research,	
  
scholarship,	
  teaching,	
  and	
  leisure.	
  Academic,	
  public,	
  special,	
  and	
  
corporate	
  libraries	
  are	
  included	
  here.

Archives	
  refers	
  to	
  those	
  organizations	
  that	
  collect	
  and	
  preserve	
  the	
  natural	
  
outputs	
  of 	
  the	
  daily	
  work	
  of 	
  individuals	
  and	
  other	
  organizational	
  entities,	
  
including	
  traditional	
  records	
  management	
  processes.	
  Their	
  emphasis	
  is	
  frequently	
  
on	
  the	
  context	
  of 	
  the	
  creation	
  of 	
  the	
  materials	
  and	
  their	
  relationship	
  to	
  one	
  another.

Museums	
  refers	
  to	
  those	
  organizations	
  that	
  collect	
  and	
  preserve	
  artifacts	
  from	
  a	
  
given	
  field	
  with	
  an	
  emphasis	
  on	
  their	
  curation	
  and	
  interpretation.	
  Art,	
  science,	
  natural	
  
history,	
  and	
  many	
  other	
  types	
  of 	
  museums	
  are	
  included	
  here.

Information	
  Industry	
  refers	
  to	
  the	
  diverse	
  organizations	
  that	
  make	
  up	
  both	
  the	
  public	
  
and	
  the	
  commercial	
  Web.	
  Technologies	
  that	
  support	
  inventory	
  and	
  knowledge	
  management,	
  
e-commerce,	
  and	
  the	
  workings	
  of 	
  the	
  Internet	
  are	
  included	
  here.

Purpose	
  refers	
  to	
  the	
  general	
  type	
  of 	
  
metadata	
  the	
  standard	
  is	
  designed	
  to	
  record.	
  
Typically	
  a	
  standard	
  will	
  be	
  strongly	
  focused	
  on	
  
one	
  purpose	
  but	
  include	
  a	
  few	
  data	
  elements	
  for	
  
other	
  purposes	
  considered	
  especially	
  important.

Data	
  here	
  refers	
  to	
  standards	
  whose	
  purpose	
  is	
  to	
  
enclose	
  the	
  resource	
  itself,	
  possibly	
  together	
  with	
  
metadata	
  or	
  with	
  added	
  value	
  such	
  as	
  markup.

Descriptive	
  Metadata	
  standards	
  include	
  
information	
  to	
  facilitate	
  the	
  discovery	
  (via	
  search	
  or	
  
browse)	
  of 	
  resources,	
  or	
  provide	
  contextual	
  information	
  
useful	
  in	
  the	
  understanding	
  or	
  interpretation	
  of 	
  a	
  resource.

Metadata	
  Wrappers	
  package	
  together	
  metadata	
  of 	
  
different	
  forms,	
  or	
  metadata	
  together	
  with	
  the	
  resource	
  itself.

Preservation	
  Metadata	
  is	
  broadly	
  the	
  information	
  
needed	
  to	
  preserve,	
  keep	
  readable,	
  and	
  keep	
  useful	
  a	
  digital	
  or	
  
physical	
  resource	
  over	
  time.	
  Technical	
  metadata	
  is	
  one	
  type	
  of 	
  
preservation	
  metadata,	
  but	
  preservation	
  metadata	
  also	
  includes	
  
information	
  about	
  actions	
  taken	
  on	
  a	
  resource	
  over	
  time	
  and	
  the	
  
actors	
  who	
  take	
  these	
  actions.

Rights	
  Metadata	
  is	
  the	
  information	
  a	
  human	
  or	
  machine	
  needs	
  
to	
  provide	
  appropriate	
  access	
  to	
  a	
  resource,	
  provide	
  appropriate	
  
notification	
  and	
  compensation	
  to	
  rights	
  holders,	
  and	
  to	
  inform	
  end	
  
users	
  of 	
  any	
  use	
  restrictions	
  that	
  may	
  exist.

Structural	
  Metadata	
  makes	
  connections	
  between	
  different	
  
versions	
  of 	
  the	
  same	
  resource,	
  makes	
  connections	
  between	
  hierarchical	
  
parts	
  of 	
  a	
  resource,	
  records	
  necessary	
  sequences	
  of 	
  resources,	
  and	
  flags	
  
important	
  points	
  within	
  a	
  resource.

Technical	
  Metadata	
  documents	
  the	
  digital	
  and	
  physical	
  features	
  of 	
  a	
  
resource	
  necessary	
  to	
  use	
  it	
  and	
  understand	
  when	
  it	
  is	
  necessary	
  to	
  migrate	
  it	
  
to	
  a	
  new	
  format.

Function	
  refers	
  to	
  the	
  role	
  a	
  standard	
  plays	
  in	
  the	
  creation	
  and	
  storage	
  of 	
  
metadata.	
  Some	
  functions	
  define	
  the	
  basic	
  entities	
  to	
  be	
  described,	
  others	
  define	
  
specific	
  fields,	
  others	
  give	
  guidance	
  on	
  how	
  to	
  record	
  a	
  specific	
  data	
  element,	
  and	
  
still	
  others	
  define	
  concrete	
  data	
  structures	
  for	
  the	
  storage	
  of 	
  information.

Conceptual	
  Models	
  provide	
  a	
  high-level	
  approach	
  to	
  resource	
  description	
  
in	
  a	
  certain	
  domain.	
  They	
  typically	
  define	
  the	
  entities	
  of 	
  description	
  and	
  their	
  
relationship	
  to	
  one	
  another.	
  Metadata	
  structure	
  standards	
  typically	
  use	
  
terminology	
  found	
  in	
  conceptual	
  model	
  in	
  their	
  domain.

Content	
  Standards	
  provide	
  specific	
  guidance	
  on	
  the	
  creation	
  of 	
  data	
  
for	
  certain	
  fields	
  or	
  metadata	
  elements,	
  sometimes	
  defining	
  what	
  the	
  source	
  
of 	
  a	
  given	
  data	
  element	
  should	
  be.	
  They	
  may	
  or	
  may	
  not	
  be	
  designed	
  for	
  
use	
  with	
  a	
  specific	
  metadata	
  structure	
  standard.

Controlled	
  Vocabularies	
  are	
  enumerated	
  (either	
  fully	
  or	
  by	
  
stated	
  patterns)	
  lists	
  of 	
  allowable	
  values	
  for	
  elements	
  for	
  a	
  specific	
  use	
  or	
  
domain.	
  Classification	
  schemes	
  that	
  use	
  codes	
  for	
  values	
  are	
  included	
  
here.

Framework/Technology	
  here	
  is	
  a	
  general	
  term	
  encompassing	
  
models	
  and	
  protocols	
  for	
  the	
  encoding	
  and/or	
  transmission	
  of 	
  
information,	
  regardless	
  of 	
  its	
  specific	
  format.

Markup	
  Languages	
  are	
  formats	
  that	
  allow	
  the	
  featuring	
  of 	
  
specific	
  aspects	
  of 	
  a	
  resource,	
  typically	
  in	
  XML.	
  They	
  are	
  unlike	
  
other	
  "metadata"	
  formats	
  in	
  that	
  they	
  provide	
  not	
  a	
  surrogate	
  for	
  
or	
  other	
  representation	
  of 	
  a	
  resource,	
  but	
  rather	
  an	
  enhanced	
  
version	
  of 	
  the	
  full	
  resource	
  itself.

Record	
  Formats	
  are	
  specific	
  encodings	
  for	
  a	
  set	
  of 	
  data	
  
elements.	
  Many	
  structure	
  standards	
  are	
  defined	
  together	
  with	
  
a	
  record	
  format	
  that	
  implements	
  them.

Structure	
  Standards	
  are	
  those	
  that	
  define	
  at	
  a	
  
conceptual	
  level	
  the	
  data	
  elements	
  applicable	
  for	
  a	
  certain	
  
purpose	
  or	
  for	
  a	
  certain	
  type	
  of 	
  material.	
  These	
  may	
  be	
  
defined	
  anew	
  or	
  borrowed	
  from	
  other	
  standards.	
  This	
  
category	
  includes	
  formal	
  data	
  dictionaries.	
  Structure	
  
standards	
  do	
  not	
  necessarily	
  define	
  specific	
  record	
  formats.
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The	
  sheer	
  number	
  of 	
  metadata	
  standards	
  in	
  the	
  cultural	
  
heritage	
  sector	
  is	
  overwhelming,	
  and	
  their	
  inter-relationships	
  
further	
  complicate	
  the	
  situation.	
  This	
  visual	
  map	
  of 	
  the	
  
metadata	
  landscape	
  is	
  intended	
  to	
  assist	
  planners	
  with	
  the	
  
selection	
  and	
  implementation	
  of 	
  metadata	
  standards.

Each	
  of 	
  the	
  105	
  standards	
  listed	
  here	
  is	
  evaluated	
  on	
  its	
  
strength	
  of 	
  application	
  to	
  defined	
  categories	
  in	
  each	
  of 	
  four	
  
axes:	
  community,	
  domain,	
  function,	
  and	
  purpose.	
  The	
  strength	
  
of 	
  a	
  standard	
  in	
  a	
  given	
  category	
  is	
  determined	
  by	
  a	
  mixture	
  of 	
  
its	
  adoption	
  in	
  that	
  category,	
  its	
  design	
  intent,	
  and	
  its	
  overall	
  
appropriateness	
  for	
  use	
  in	
  that	
  category.

The	
  standards	
  represented	
  here	
  are	
  among	
  those	
  most	
  heavily	
  
used	
  or	
  publicized	
  in	
  the	
  cultural	
  heritage	
  community,	
  though	
  
certainly	
  not	
  all	
  standards	
  that	
  might	
  be	
  relevant	
  are	
  included.	
  
A	
  small	
  subset	
  of 	
  the	
  standards	
  plotted	
  on	
  the	
  main	
  
visualization	
  also	
  appear	
  as	
  highlights	
  above	
  the	
  graphic.	
  These	
  
represent	
  the	
  most	
  commonly	
  known	
  or	
  discussed	
  standards	
  for	
  
cultural	
  heritage	
  metadata.
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Text

“This visual map of  the metadata landscape is intended to assist 
planners with the selection and implementation of  metadata standards.”
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JENN RILEY’S 
METADATA MAP

105 standards

30 most common across 
the top (3 predate the Web)

some share common 
models… most do not

much overlap

many work together

Who among us can 
choose rationally from 
the array of standards, 
platforms, 
technologies?

Will the results have 
any reasonable 
expectation of 
interoperability?

8Wednesday, May 11, 2011



THE REAL WORLD IS NOT 
STANDARDS-CENTRIC

Metadata-
dependent actions Standard

Describe MARC, DC, MODS, 
RDA, LCSH, MeSH….

Access HTTP, FTP….

Encode/render RDF, media-type 
dependent (many)

Preserve PREMIS

Rights 
Management

CC licenses, 
eCommerce systems

Administer METS, MARC….

“Bind” digital pages 
in digital books

METS, eBook 
standards

Information Entities (ex.)
Agents

(persons, corporate entities, devices)

Events

Time intervals or eras

Concepts

Collections

Media-types

Structured data type
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THE MAP IS MUCH 
MORE COMPLICATED
“This visual map of  the metadata landscape is intended to assist 

planners with the selection and implementation of  metadata standards.”

“selection and implementation of  metadata standards requires a clear 
understanding of  the information entities, the standards, and the 

functional requirements of  the system under design”
Image: Kyoto horizon from above the Tenru-ji Temple 
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DUBLIN CORE IN THE 
METADATA MATRIX

The first metadata standard 
for the Web

General and cross-disciplinary

Simple starting place, but 
extensible

International and multilingual

Consensus-driven (bottom-up, 
rather than top-down)

Image: Jomon Pottery, Tokyo National Museum, 
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THINGS WE DID RIGHT

We didn’t call it ‘cataloging’ (Web, not libraries)

A hybrid of technical engineering                                                                               
and social engineering

International - Major events on                                                                                       
5 continents, element definitions                                                                                
in 20+ languages (maintained in                                                                                       
Tsukuba)

Separated syntax and semantics

Built a community of practice

About the right level of complexity for a core element set
Image: Harajuku train station platform, Tokyo
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IMPEDIMENTS THAT 
TRIPPED US UP

Too many syntaxes to support                                                                            
(HTML, XML, RDF-XML)

No common data model                                                                                              
but we tried hard:                                                                                                        
data model group,                                                                                         
architecture group,                                                                                                                           
abstract model,                                                                                                       
Singapore Framework...

Without a data model, the story we told was not consistent: confusion resulted

Without a data model, details of implementation become arbitrary (and less 
interoperable)

Image: Netsuke, Tokyo National Museum
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DATA MODELING: 
WHAT IS IT?

Entity-relationship model defines the important concepts or 
things (entities), and the relationships among them

A model is a model, not reality

Designed to solve a problem,                                                                 
not to emulate the real world

The complexity of the model                                                                 
should be mapped to the                                                                
problem, not to reality

Identifying the right level of abstraction is an art
Image: Edo Museum
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DATA MODELING: WHY 
IS IT NECESSARY?

Without a shared 
understanding of the 
important entities, and the 
relationships among them,  
systems will not 
interoperate easily 

Cross-walks become 
necessary: clumsy, 
inaccurate, inefficient

Changing rail car ‘bogeys’ on the

China/Mongolia border
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AN EXAMPLE OF 
MODELING MISMATCH
Citation information

Date

Title

Author

Email address

Affiliation

-  Which of the attributes are Dublin Core?
-  Is “email address” an attribute of the resource, or the person?
-  Should there be a distinction between Title and Subtitle?
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IS DUBLIN CORE WELL-MATCHED 
TO THE PROBLEM OF 
BIBLIOGRAPHIC DESCRIPTION?

It is too simple to capture the precision of detailed 
bibliographic description

BUT… It is good enough for many purposes, including the 
description of most simple internet resources

The trade-off between perfect matching of model and 
problem, and simplicity of use is always a compromise

DC was intended for general resource description, not to 
replace MARC
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THE PROBLEM WITH 
MODELS

Matching the complexity of models to a diverse and evolving  
problem is challenging, and full of compromises

too much complexity                                                                                         
leads to failure                                                                              
(creeping elegance)

too little complexity                                                                                
leads to failure                                                                               
(insufficient richness                                                                                                                                                   
to solve the problem)

HOW DO YOU KNOW WHEN IT IS RIGHT?
Image: figures from a model in  the Kyushu National Museum
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CONCEPTUAL MODELS 
IN THE LIBRARY WORLD

FRBR and FRAD The dominant models for 
bibliographic and authority data

OAIS Reference model for Open 
Archive Information Systems

CIDOC CRM Conceptual Reference Model for 
cultural heritage documentation

Dublin Core Abstract Model Largely unintelligible data model 
for Dublin Core instance data

Singapore Framework A vague framework describing 
levels of metadata interoperability
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THE NEXT CHAPTERS IN THE 
WEB METADATA STORY... 

...are being written in the W3C Incubator Group on Library Linked Data (http://
www.w3.org/2005/Incubator/lld/)

Many questions:

Will the data be open?

Who will maintain it?

Is semantic web infrastructure stable?

Can existing metadata be integrate                                                                                 
seamlessly into the web?

Can a model be agreed upon?

Will we ever have interoperability across domain silos?
Image: Stone Monk in the Nezu Museum Garden
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stuart.weibel@gmail.com

http://weibel-lines.typepad.com

@stuartweibel on twitter

stuartweibel on Facebook

all photographs  by the author

誠にありがとうございます

Image: Lantern overlooking the Irises in the Nezu Museum Garden
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