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NDIIPP  National Digital Information
Infrastructure and Preservation Program

1998
2000
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! 4 60.8% 7 59.1%
8 57.2% 11 54.4%
9 1,697 1 6 1
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CD-ROM

CORDS Copyright
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CORDS HTML PDF MP3
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National Library Act
Screen Sound
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CD-ROM
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2-2.

19

3 2000 7

FTP

2003 2004



Elsevier Kluwer 2
1999

CD-ROM

Digital Library Storage
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90
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1998 2000
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(Research Library Group) OCLC (Online Computer Library Center)

NDIIPP

5 100 1,000

6 2002 3
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UNESCO

2001 7 "A Digital
Preservation Policy for National Library of Australia”
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HTML4.01
DOS Disk Operating System
2001
CD
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CD-R
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Digital Object Storage
System

2001 6
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Digital Objects Management

System

Digital Archive System
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150 Windows NT 3,000
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150Mbps

1998
NEDLIB(Networked European Deposit Library)

IBM
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2000 11
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UVC Universal Virtual Computer | IBM  Almaden Raymond Lorie
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IBM
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1999

2000 9

Electronic Publications-implementation

2001
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CD-ROM
IBM
DNEP-i The Deposit of Netherlands
OAIS
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OAIS

Digital Preservation Collision
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2001

"Strategic Directions, future Strategy for the BL”

Digital Preservation Coordinator
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Domain UK CD-ROM
CD-ROM

Digital Library Store (DLS)
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OCLC (Online Computer Library Center) RLG(Research
Library Group) CLIR Council on Library and Information Resources
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1996 "Internet Archive”
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OAIS Open Archival Information System
e-Business
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Andrew W. Mellon
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2001

Monash

PANDRA Preserving and Accessing Networked Documentary Resources of
Australia

1996

Council of Australian State
Librarians: CASL 10

Australian Digital Resource Identifier (ADRI)

® Guidelines for the Selection of Online Australian Publications Intended for Preservation by the National Library of
Australia  http://pandora.nla.gov.au/selectionguidelines.html PANDRA
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Our Digital Island

Sound Archives

Screen Sound Australia CD-R

CD-R
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Web Consortium 3

Perennisation des Informations Numeriques
OAIS 2000 6
OAIS OAIS
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- Archive-17

- Bibliotheque nationale de France
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- Instiut Pasteur
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2002

XML

L'Institut National de L’Audiovisuel INA

INA

INA

Microsoft Word

COURERIN
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Digital Longevity Program
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1991 "The Delta Plan”
97
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National Preservation Office

Digital Longevity

5
ICTU
Digital Preservation Testbed
Digital Longevity
2000 10 2003 10 3
1999 Jeff Rothenberg
XML 3
e
3
XML
PRO(Public Record Office) NARA(National Archives and

Records Administration)
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1995
20
2000

Netherlands Institute for Scientific Information Services (NIWI)

NIWI
ADA  Archiving Digital Academic heritage
Roquade
Utrecht Delft Netherlands

Institute for Scientific Information Services

5,000
1 29 3,741

ARNO The Academic Research in the Netherlands Online
ARNO

Tilburg Twente
Open Archive Initiative

11
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2.2.5.
"Modernizing Government”
2004

JISC (Joint Information Systems
Committee) JISC

The Digital Preservation Coalition

Digital Preservation Coalition 1999
2001 7
Full-member
Associate- Member 8
19
JISC
OAIS
e-science

Digital Preservation Coalition
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Public Records Act
The Public Records Office

e-Preservation

JISC Digital Preservation Focus

JISC
2000 6 JISC Digital Preservation
Focus
Digital Preservation Coalition
JISC 3 3

1970
Natural Environmental Research Council
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1996 JISC Arts and Humanities Data Service

BBC British Broadcasting Corporation
BBC
BBC

BBC

BBC 10
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3. OAIS

ISO
OAIS Open Archival Information Systems OAIS
OAIS
3.1. OAIS
OAIS Consultative Committee for Space Data Systems( CCsSDS)
CCsDS
1990 ISO TC Technical Committee 20 SC(Sub Committee) 13
12
OAIS
1999 5 CCsDs 2001
7 2002 1 1ISO14721:2002
Web
DFD Data Flow
Diagram *3 UML Unified Modeling Language **
15
OAIS
OAIS
2 1C20 SC13  TC20
13
14 Rational
Software Grady Booch James Rumbaugh Ivar Jacobson 3
50 1997 11 OMG UML
Microsoft IBM Oracle Unisys
1 UML DFD OAIS
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3.2. OAIS

OAIS
16 17
OAIS OAIS
OAIS
OAIS
OAIS

3.3. OAIS

OAIS OAIS

Producer
Designated Communities
OAIS

v OAIS
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3.4. OAIS

OAIS Producer Management
Consumer
OAIS
Producer — Consumer
Management
3-1. OAIS
OAIS
Producer
OAIS
Management
OAIS
Consumer
3-1. OAIS
3.5. OAIS
OAIS
OAIS
OAIS
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OAIS

Preservation Planning I
Data Management l

Producer —r Consumer

Archival Storage l
Administration I

Management
3-2. OAIS
Producer SIP Submission Information
Package
Ingest
AIP Archival Information Package

Archival Storage

Data Management

Descriptive Information

Administration

Preservation Planning

OAIS

OAIS

Access

Consumer OAIS

3-2. OAIS
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3.6. OAIS
OAIS
OAIS
Data Object

OAIS

Information Package

Archival Information Package AIP ”

Submission Information Package SIP Infor mation Package
Dissemination Information Package DIP)

Content Preservation Description Packaging Descriptive . .
Information Information Information Information > Information ObJeCt

S

Information Object
> . .
L_I Information Object

A\

Data Object Representation Information I
> Information Object
Physical Object I Digital Object I

3-3. OAIS

OAIS Information Object
Data Object
Representation Information
Physical Object  Digital Object
OAIS



Data Object Representation
Information

3-4. OAIS

OAIS

Information
Object

Content
Information

Information

Preservation Packaging
Description Information

Descriptive
Information

Information Object I

3-5

Content Information
Preservation Description Information

Descriptive Information
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Descriptive
Information

Packagel

Packagel

Preservation
Description

I Information

Packaging Information

Content
Information

3-6.
4-3 "Submission
Information Package(SIP)” “Archival Information Package AIP 7  "Dissemination
Information Package DIP " 3 3
4-2 OAIS
OAIS

Preservation Planning I

Ingest Access
Archival Storage
Administration I

Data Management

Consumer

Management

3-7. OAIS
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Submission Information Package | Producer OAIS
(SIP) Producer OAIS

. . Preservation
Archival Information Package

Description Information
(AIP)

Archival Information Package
OAIS Consumer

Dissemination Information
Package (DIP)

3-3.

3.7.
OAIS OAIS
OAIS

OAIS

3.7.1.
OAIS

OAIS

Consumer

OAIS
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Refreshment

Replication

Packaging Information

Repackaging

Transformation
3-4.
3.7.2.
OAIS
Application Programming Interfaces API
API OAIS
OAIS API AIP Archival Information
Package
API Consumer AlIP
DIP Dissemination Information Package
API
Consumer AIP
API
"Look and Feel”
OAIS
Consumer
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"Look and
Feel”

(0N}

3.8. "Interoperability”
OAIS
OAIS

Consumer OAIS
Package Descriptor
DIP
Producer SIP
Manager
3-5.

OAIS 4

Independent
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Cooperating Producer Consumer
DIP SIP
Federated
Shared Resources
Consumer

34

OAIS




3.9.0AIS
OAIS
NEDLIB Networked European Deposit Library

DSEP: Deposit
System for Electronic Publications OAIS

OAIS
Cedars (CURL® Exemplars in Digital Archives)

OAIS

NSSDC (National Space Science Data Center)
NASA
OAIS
SIPAD (Systeme d’Information, de Preservation et d’Acces aux Donnees)
OAIS
InterPARES (International Research on Permanent Authentic Records in

Electronic Systems)

OAIS

'8 Consortium of University Research Libraries
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3.10. OAIS
OAIS MIT
DSpace

3.10.1. MIT  DSpace
DSpace MIT

DSpace
Information-Centric
DSpace
DSpace
Linux
DSpace
DSpace
OAIS
Dublin Core
3.10.2. DSpace
DSpace Web
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3-8. DSpace
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3.10.3. DSpace

DSpace
Community fJ | Ttem ]1 1| DCRecord |
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N m
m
Bitstream |1 m
| Farma | H| Bitstream ”l
Iipace Logical Dhaia Madel
3-9. DSpace
Desighated Community
MIT
Bundle

OAIS
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3.10.4. DSpace
DSpace

DBMS PostgreSQL™®
DBMS
Bit stream Storage API
Personal Workplace DSpace OAIS 2
JAVA
Index and Search
Authentication
History and Logging
JAVA Servlet’  JSP*
Dissemination
3-7. DSpace
1 (ORDBMS)
BSD
POSTGRES
2 OAIS Producer DSpace MIT
2 Web Java
Web Java
oS API
Web
2 Java Web Web
HTML Java
HTML Web
Web
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3.11.
OAIS ISO

OAIS

OAIS

OAIS

OAIS

OAIS
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4.1.

23

Descriptive Metadata I

I Structural Metadata I

Administrative Metadata I

° JPEG
GIF

= Digital Library Forum System Architecture Committee Making of America MOA
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4.2.

5-1
Administrative Metadata
4.3.
OCLC Online
Computer Library Center ** RLG Research Library Group 2> 2000 2001
OoCLC RLG OCLC/RLG Working Group on
Preservation Metadata WG 3
OAIS
WG
Cedars
OAIS
Open Archival Information System
* 1967 86 42,289
* 1974 160
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NEDLIB

4-1. WG

OAIS Open Archival Information System

OCLC/RLG OAIS
OAIS

4.3.1.

Cedars

NEDLIB

Born Digital
Non-Born Digital
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4-2.

OAIS
Content Information
Description Information( ) OCLC/RLG
3

OCLC/RLG

NEDLIB Cedars

26
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4.4,

Open Archive

Initiative
OCLC/RLG
XML
XML 2t
XML
Dublin Core Metadata Initiative DLF METS?®
W3C RDF?*
27 wac XML "Namespace in XML" XML
XML (
XML ) DTD(XML )
% Metadata Encode and Transmission Standard Network Development and MARC Standard

Office  Digital Library Federation
% Resource Description Framework
World Wide Web
RDF XML
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4.5.

OAIl Open Archive Initiative

METAe
NEDLIB
4.5.1. OAl Open Archive Initiative
OAIl Open Archive initiative
Pre-Print / e-Print
1999
Hervert Van de Sompel Rick Luce Paul Ginsparg 3 DLF Digital

Library Federation  CNI (Coalition for Networked Information) NSF(National Science
Foundation)

OAI OAI-PMH(OAI Protocol for Metadata Harvesting)
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OAI-PMH

A
£ 1
T
i L
i XML
B
XML
[}
4-2. OAI-PMH
OAI-PMH HTTP
XML
MARC UNIMARC
OAI-PMH
"Verb” 6
GetRecord
Identify
Listldentifier
ListMetadataFormats
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ListRecord

ListSets

4-3.0AI-PMH

OAI-PMH

4.5.2. METAe
METAe 7 IT
14 2000

2003

8 METAe

Archival Information Package AIP

METAe

"METAe Engine”

MARC21

OCR¥®

% Optical Character Reader

OCR

a7



METAe Engine

METAeEngine

4-3. METAe Engine

o
Wi
(9]
m
@
3
METAe Engine
4.5.3. NEDLIB
NEDLIB

System for Electronic Publications
¥ METAe
Federation

Transmission Standard

XML

OCR

1998

DSEP

XML
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2000
DSEP Deposit
DSEP

DLF Digital Library
METS Metadata Encoding



DSEP

DSEP

T Cal Sy

4-4. NEDLIB

DSEP

DSEP

DSEP

DSEP
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AIP Archival Information Package
"Data Management”

DSEP
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4.6.

OCLC/RLG

OCLC/RLG
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XML
5.1.
XML
5.1.1.
"Look and Feel”
5.1.2.
1996 CPA/RLG
/ /
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32

CAMILEON 2001
33

OAIS 4
OAIS
3 3-4

5.1.3. XML

XML eXtensible Markup Language
SGML* HTML

w3ac®
XML

36

*Margaret Hedstrom

#Migration —a CAMILEON discussion paper
34

* WWW

1994 10
(MIT/LCS) SFC (Keio-SFC) W3C
36
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Document Type Definition

5-1. XML ¥
HTML
XML
XML DTD
DTD
XML
XSL eXtensible Style Language
XSL
DTD
V...
-a
XML A >
XML
XSL
5-2.DTD XML XSL
¥ XML

54

DTD

DTD XML



XML

XML
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XML

W3C

XML

XML

38

XML
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5.2.

XML

O O O O S
oo 0 0
XML S S o
5-1.
5.2.1.
5
Cedars CAMILEON
NEDLIB
DNEP 40
NEDLIB Net worked European Deposit Library
8 3
1998 2000 12
IT
* Cedars CAMILEON
Cedars CAMILEON
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CAMILEON Creative Archiving at Michigan and Leeds Emulating the Old on the
New
1999 10
2002 12
2003 9
"Look and Feel”

Cedars CURL Exemplars in Digital Archives
CURL The Consortium of University Research Libraries
eLib 1998 4 2002 3

OAIS

DNEP Deposit for Dutch Electronic Publications
2000 9 2002 10 IBM
2000
IBM
DIAS: Digital Information Archiving System
UVC Universal Virtual Computer
Web 6
DIAS 2002

Digital Preservation Test bed
Ministry of Interior
2000 10
2003 10
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XML

e-mail
XML
XML e-mail
5.3.
XML
5.3.1.
NEDLIB CAMILEON Cedars
DNEP
Universal Virtual Computer UVC
NEDLIB
NEDLIB
Jeff Rothenberg 1999
NEDLIB
OAIS DSEP Deposit System for Electronic Publications
1999 2000 2001
2000
NEDLIB
NEDLIB
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5-2. NEDLIB

CD-ROM
Macintosh Windows
Macintosh Windows
Windows
Windows
NEDLIB
Rothenberg

CAMILEON Cedars
CAMILEON Cedars
Cedars
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CAMILEON

CAMILEON
"Look and Feel”
Rothenberg
CAMILEON
CAMILEON
"Migration on Request”
CAMILEON
Crigral digital A Prasened Presaned
et | ™| cickal object — digital cbyect
@ ® | 0
Original platiorm Emufator i | =——]| Emulatee 1.01
@ S —
Host platlorm 1 ‘ Hisd platfoem 2
; >
Passage of fime
() Absiract Emulation Interface
() Abstract Emulation Piatfoem
5-4. CAMiLEON
A
41 1
B 1

“l Cedars Digital Preservation Strategy
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1
APl Application Program Interface

Emulator 1.01

PC Windows
BIOS*?  Windows API*®

C

Basic Input / Output System

(0s )
oS
4 1972 AT&T
1986 (ANSI)
C C++

UNIX C
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CAMILEON

CAMILEON 1986
BBC Domesday*®
BBC Domesday 2 1086

5-5. BBC Domesday

BBC Research Machines Nimbus

LV ROM SCSI

BCPL

5-3. BBC Domesday

> 1086 1
BBC Domesday 1
900
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BBC Domesday

BBC Domesday

CAMILEON BBC Domesday

BBC Domesday

BBC Domesday

2002 12 2 CAMILEON
BBC Domesday

Public Record Office

DNEP
DNEP IBM Raymond Lorie
uvcC
uvcC DNEP PDF
uvC DIAS
46 CAMILEON http://www.si.umich.edu/CAMILEON/

2003 1 12
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CAMILEON
46

Universal Virtual Computer
uvc

2002 12



uvC
uvc

5-6. UVC JPEG

P JPEG uvc UVC Decoder For
JPEG uvc
uvc
uvc
JPEG uvc
Definition of the Logical View

uvC uvC
JPEG
2100

JPEG GIF TIFF

uvC
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uvC uvC

5-7. UVC
MacDraw*’
MacDraw OS MacOS
uvC
uvC
48
uvC
DNEP PDF uvC
PDF HTML JPEG
uvcC
uvC uvC
JPEG
uvC
JPEG uvC
“ uvc Rothenberg
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5.3.2.
CAMILEON Cedars DNEP

CEDERS CAMILEON

OAIS 4
Refreshment ( )
F-erlication
- Packaging Information
Repackaging

Transformation

> o
>
>

v

5-8.
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Cedars

Migration on Request

5-0.
CAMILEON
Cedars
49
CD-ROM
49
100

Properties”

CD-ROM
Properties
% Cedars

UNIX " tar” " tar”

68

Cedars

CD-ROM

50

HTML

Preserved digital object
"Significant

CD-ROM Significant



HTML
OAIS "Content Information”
"Representation Information”

CAMILEON

HTML

51

1.0

1.5

5-10.

51
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5-11.

*windows Meta File
53

CPU
XML 2D

WMF %2 Draw °3

Windows
RISC
oS
2001 9 w3C
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DNEP

DNEP

SVG

WMF

SVG

CAMILEON

55

% 100

Digital Information Archiving System

100,000,000
6,944

DNEP

DIAS

WMF

DIAS®®

100

290 ¢

1 24 289.35
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MEL =

E#uh}aua X averagelobject sizvu] [#ubpcti X awnmlmﬁe{l E-IEI_I] . X DOP)

MRR

5-12.

(MBI X OTIY

MEL (Medium Expected Lifetime
)

MWR (Medium Write Rate
)

MRR (Medium Read Rate

DOP (Digital Object Processing

OTI (Operational Time Interval

)

MMW (Medium Migration
Window

5-4.

57

MDT (Medium Decay Time

57

MMW  Medium Migration Window
Object Number of Objects
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DNEP

5-13. DNEP

DIAS

Library Server
Object Server TSM

DIAS
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Purger

58

59

60

TSM®

.5-5 DIAS

58
59

60

TSM
® Tivoli Storage Manager

IBM

DIAS
3-13
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Conversion AIP  Archival
Information Package
Distribution AIP
AIP
Migration AIP
AIP
Refreshment
AIP
TSM
5-6.
5.3.3. XML
Digital Preservation Testbed
XML
Digital Preservation Testbed XML e-mail
e-mail
e-mail
e-mail
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All-in-one JAVA
e-mail e-mail XML
Oracle
HTML
XML
XML
Split -File JAVA
e-mail XML HTML
Oracle
e-mail
XML 62
e-mail Microsoft Outlook2000
add-in
e-mail
XML
e-maill XML
5-7 Digital Preservation Testbed e-mail
All-in-one Split-file
e-mail
Add-in
Add-in e-mail
62 e-mail

XML
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(4HTML

5-14. Digital Preservation Testbed

XML

XML e-mail
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e-mail

XML

Add-in
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"Look and Feel”

XML
Migration on Request

Information

DNEP
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XML

CAMILEON

Representation



6.1.

CEDARS

6.2

6.2.1

64

6.2.2.

NEDLIB

2001

% R.Dekker
® R.Dekker

An electronic archive for academic communities
An electronic archive for academic communities

79
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6.3

6.3.1. Cedars
Cedars
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®*AIP  Archival Information Package OAIS Content
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- to access Strategy
c
e
@
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object Metadata =\ Storage
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of the archive
6-2.

(iteration)
(object)
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6.3.2. PADI
Cedars PADI
Cedars

PADI
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6.3.3. JISC/NPO
JISC NPO

AHDS (Arts and Humanities Data Service)

6-1.
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6.3.4.

Digital Preservation Coalition

(Preservation Management of Digital
Materials; A Handbook)
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7-1
CPU
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7.2.
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7.3.

7.3.1.
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7.3.2.
cD MO”
DVD DVD CD ROM
R RW
1 2 1 2
4.7GB 8.5GB 9.4GB 17GB
7-1. DVD (12cm )
DVD DVD L DVD RW Alliance”
DVD
DVD-ROM DVD CD CD-ROM DVD-Video/Audio
DVD-R DVD DVD-ROM | DVD
DVD-RAM DVD
DVD-RW DVD DVD
DVD
RW
69 3
7 Magnetic Optical Disk
128MB 230MB 540MB 640MB
ASMO Advanced Storage Magneto Optical 5GB GIGAMO
GIGA byte Magneto Optical 1.3GB 1GB
" DVD
80 200
( )
2 DVD+RW Philips  Thomson Multimedia ~ Hewlett Packard

Dell Computer Verbatim
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DVD-RAM DVD DVD
DVD-RAM
DVD+RW Philips Electronics
DVD DVD-ROM Hewlett Packard 3
DVD-RAM
DVD-RAM DVD-RW DVD-ROM DVD-RW
DVD-ROM
DVD+R DVD+RW Alliance
DVD 2001 DVD+RW
2002 4 DVvD
DVD-R DVD-ROM
DVD-R
DVD-R DVD
DVD-R
DVD-R
7-2. DVD
DVD-RW DVD RW DVD-R
DVD+R DVD
DVD Multi DVD
DVD-ROM/-R/-RW/-RAM
DVD
DVD
DVD-ROM AOD Advanced Optical Disk Blu-Ray Disk
DVD-ROM Advanced Optical Blu-Ray Disk
Disk AOD
1 9.4GB 1 15GB
2 17GB 2 30GB
1 20GB
) 40GB 23.3/25/27GB
DVD DVD 9
1.4MB/ 4.5MB/ 4.5MB/
7-3. DVD-ROM

103



12.5MB/

AOD

2005

Blu-Ray Disk
Blu-Ray Disk

GB
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AIT
DDS

DLT
LTO
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AlT1 25GB 3MB/
AlT2 50GB 6MB/
DDS2 4GB 0.36 0.75MB/
DDS3 12GB 0.72 1.5MB/
DDS4 20GB 1 3MB/
DLT1 40GB 3MB/
DLT8000 40GB 6MB/
7-5.
DDS4 AlT
DLT SDLT LTO
Ultrium
2003 2004 2005 2006 2007
AT 200GB 400GB 800GB
24MB/ 48MB/ 96MB/
400GB 800GB
LTO (Ultrium)
80MB/ 160MB/
320GB 640GB 1.2TB
SDLT
32MB/ 50MB/ 100MB/
7-6.
2
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SCsSil M bit/
10km
SAN
1 SAN
SAN FC-SAN
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SAN SAN
FC-SAN IP-SAN IP-SAN
iSCSI FCIP iFCP
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7.4.

7.4.1.
75 40 15 3 1
DVD 75 40 20 10 2
CD-ROM 30 15 3 9 3

Preservation Management of Digital Materials A Handbook

7-7. "

"Preservation
Management of Digital Materials A: Handbook”
50mm
77 7.3.1.. 7-3.
JIsC Preservation Management of
Digital Materials A Handbook National Media Laboratory Public Record Office
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7.5.

SAN

7.5.1.
"Cylinder, Disc and Tape Care in a Nutshell”

Handling Storage
Playback Equipment Maintenance
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7.5.2.
"DIAS Digital Information
Archiving System " IBM
IBM LTP Study

DIAS

7-6. DIAS

DIAS SAN
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IBM
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DIAS

7.5.3.

and Social Research Council

Management System

79

SAN

Economic

Joint Information Systems Committee JISC
125,000 4,000

HSM Hierarchical Storage

HSM
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ULCC University of London
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7.6.

SAN
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DAS(Direct Attached Storage)
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CENL Conference of European National Librarians
FEP Federation of European Publishers
2001 Andrew W. Mellon

8.1.

DvD CD
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8.2.

CD-ROM
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XML
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8.3.
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8.4.
CENL
Conference of European National Librarians FEP
Federation of European Publishers
2001 Andrew. W Mellon

8.4.1. CENL/FEP
CENL
"Statement on the Development and Establishment of Codes of
Practice for the Voluntary Deposit of Electronic Publication” 2002
FEP 2

CENL

“Statement on the Development and Establishment of Codes of Practice for the Voluntary Deposit

of Electronic Publication”

Publisher

Publication
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Cedars

8-1. CENL FEP
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8.4.2. Mellon e-journal Archiving Project
2001 Andrew W. Mellon

1
Wiley
Blackwell

2

3

8-2. Mellon e-Journal Archiving Project

e-Journal
2001 1
2002 3 Wiley
Blackwell 3
1,137
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8-3.

3 Digital Repository Service DRS
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Information System

Ingest Data Management
Preservation Planning Access
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OAIS Open Archival
OAIS
Archival Storage
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Submission Information Package SIP
SIP Archival Information Package AIP

SIP
SIP

SIP XML METS Metadata Encoding
and Transmission Standard

SIP
83

XML TIFF® SVG

PDF
PDF
PDF

8 Harvard University Library Submission Information Package (SIP) Specification Version 1.0 DRAFT (2001 December )
http://www.diglib.org/preserve/harvard sip10.pdf
8 Aldus Microsoft 1
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Web Archiving Project WARP
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