


Houston, We Erased The Apollo
11 Tapes, NPR, July 16, 2009

“An exhaustive, three-year search
for some tapes that contained the
original footage of the Apolio 11
moonwalk has concluded that they
were probably destroyed during a
period when NASA was erasing old
magnetic tapes and reusing them
to record satellite data...”

Planning for the 40t Moon Landing
Anniversary, NASA
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~ = (Long-Term Preservation)

— “five years or more " (Verheuil, 2006)

— “a period of time long enough for there to be concern about
the impacts of changing technologies, including support for
new media and data formats, and of a changing user
community, on the information being held in a repository. This
period extends into the indefinite future." (CCSDS, 2002)

— “ Data should normally be preserved and accessible for not
less than 10 years for any projects, and for projects of clinical
or major social, environmental or heritage importance, the data
should be retained for up to 20 years, and preferably
permanently within a national collection, or as required by the
funder’s data policy. " (Research Councils UK, 2008)



http://www.digitalpreservationeurope.org/what-is-digital-preservation/#98
http://www.digitalpreservationeurope.org/what-is-digital-preservation/#97
http://www.digitalpreservationeurope.org/what-is-digital-preservation/#97

~ i IR

— “Long-term preservation is a set of activities required to
make sure digital objects can be located, rendered, used
and understood in the future. This can include managing
the object names and locations, updating the storage
media, documenting the content and tracking hardware
and software changes to make sure objects can still be
opened and understood.” (DigitalPreservationEurope)

— T B MR R R b R



http://www.digitalpreservationeurope.org/
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W e vy
(Media Asset Mana ement MAM)

Houston, We Erased The Apollo
11 Tapes, NPR, July 16, 2009

“An exhaustive, three-year search
for some tapes that contained the
original footage of the Apolio 11
moonwalk has concluded that they
were probably destroyed during a
period when NASA was erasing old
magnetic tapes and reusing them
to record satellite data...”

Planning for the 40t Moon Landing
Anniversary, NASA


http://upload.wikimedia.org/wikipedia/commons/9/9d/As11-40-5886.jpg




EAF S
(Technology Obsolescence)

Hardware

g B
|

ENIAC, 1946

CDC 6600, 1964
IBM PC, 1981

1

1



Software

UNIX, 1969 DOS, 1981

Filn TdiE Search Wiew

vi. 1976 PEIl, 1991

2 Hyprtiees

2 vy s

78y Computer
W oo Sy RetmorcPices
W e
W, windous v rer |2 g

@ coneate

g Prtersand Fares

Q) Hob v sumpet

Pser

b LN

o (] ot orm

[ i e [T e ot

MS WORD, 1989




Storage media

100,000,000

10,000,000

1,000,000

100,000

10,000

1,000

100

10

Lifespan / years

Conway 2000


http://www.google.com.tw/imgres?imgurl=http://mechanicrobotic.files.wordpress.com/2007/07/sumerian-clay-tablet.jpeg&imgrefurl=http://mechanicrobotic.wordpress.com/2007/07/04/accountancy/sumerian-clay-tablet-from-approx-2800-bc/&h=367&w=354&sz=28&tbnid=38pLBAzMZeP84M:&tbnh=122&tbnw=118&prev=/images%3Fq%3Dclay%2Btablet&hl=zh-TW&usg=__vwdtohDT21pVfSXnw-15n-HH9GA=&ei=OlXpSrLUJ9iOkQXHtrCIDw&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAoQ9QEwAA
http://en.wikipedia.org/wiki/File:HeraclesPapyrus.jpg
http://www.google.com.tw/imgres?imgurl=http://www.alifetimeofcolor.com/study/images/illum_manuscript_l.jpg&imgrefurl=http://tazi-san.deviantart.com/art/Christ-Illumination-93638944&h=500&w=333&sz=66&tbnid=DvkrIa-gkowZ9M:&tbnh=130&tbnw=87&prev=/images%3Fq%3Dilluminated%2Bmanuscript&hl=zh-TW&usg=__krSwStnY4fWul94rx0_PhduxJyw=&ei=N1bpSq-_K5KBkQXW49WJDw&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAwQ9QEwAA
http://en.wikipedia.org/wiki/File:Albrecht-self.jpg
http://books.google.com.tw/books?id=cyrMu-gkGQQC&dq=moby+dick&source=bn&hl=zh-TW&ei=tl7pSpM7k4OQBYOjoZ4P&sa=X&oi=book_result&ct=book-thumbnail&resnum=4&ved=0CB0Q6wEwAw
http://en.wikipedia.org/wiki/File:DP_numero1.jpg
http://en.wikipedia.org/wiki/File:Positive_roll_film.jpg
http://en.wikipedia.org/wiki/File:Microfiche_card.JPG
http://en.wikipedia.org/wiki/File:Kaseta_magnetofonowa_ubt.jpeg

File format

m R m i}/ F i (codec)

» TXT. PDE, ODT, WORD » MPEG-2, H.264. Xvid.
D MPEG-4, RM/RMVB, WMV
B = OR[fH

IS -
» XML, ODP, ODS, PPT, m i) Y (container)

XLS » MKV, MP4, MPEG, MOV.
o VOB, AVI
[ [ -
» PNG, PDF. TIFF, JPEG ™ - P
» IGES, DXF, STEP. DWG
m "
» FLAC. ACC, WAV. MP3, ™ Byt g
WMA » ISF






BEE ! (Migration)

- |

LE‘,‘

Applications

Layered software

,

Old
_Operating System

Old

hardware
platform

Code
migrated
& enhanced

Application
redesigned, rewritten
and enhanced

Layered Software
replaced with value

| added components |

Operating System
of cholice

Hardware

Platform
of choice

Modern features and
functionality designed in

16



From Computer Desktop Encyclopedia ~
E 1998 The Computer Language Co. Inc.

|:| magnetic disk

optical disk




T’Eﬁ’i’TﬁEﬁ HiF lF‘IIl
— Periodic update

— Normalization
— Migration on request

1
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BEH(Emulation)
B I+

Qriginal document

Emulator

Current computer platfonm
(hard- and software)




Dioscuri project

PDF document

- 2005/04'2007/07 PDF viewer

— By KB & NA of
Netherlands and
Planet

Library

— Implemented by
Tessella (UK)

Giw'ng mortal dl;grital objects their immortal equals




Emulation Access Platform

KEEP (Keeping
Emulation Environments B oF
Portable) .

TOOLS

— 2009/02/01 ' B s> g

(OAIS)
TRANSFER TOOL FRAMEWORK

— By European Union, e S soslaon

5T = 2
i 7
KB, Tessella g o chamacrensanon
y y = EMULATOR FRAMEWORK i
5 GEC I
COMPILER !?
L
4 a
| L
MULTI LAYER | —_— .—";
PERIPHERAL |/~ MULTI LAYER T )
MANAGEMENT | % V| PROCESSOR | 7 |
SYSTEM |1
IID|I
MULTI-LAYER VIRTUAL MACHINE 'IIN |
)
ihel)
| PORTING I“|
]

dﬁi’!\é/ 2

2010 2050




F 5 = (Technology Preservation)
fjv:bl TEJ-’ ’;‘5\1‘%3 Software

Hardware

Manual




People (Knowledge)

2008/08/02 15:02







L PGPV P4

Migration vs. Emulation

O

Migration 1

_’._>

Migration 2

Migration

@

Target Platform

Emulator

Current Platform

»

Emulation

»



Migration vs. Emulation vs. Tech. preservation

Technology Preservatio

SRR

Migration

Emulation
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m AR
» TXT, PDF, ODT, WORD
B R A

» XML, ODP, ODS, PPT,
XLS

m [

» PNG, PDF, TIFF, JPEG

-%%m

» FLAC, ACC, WAV, MP3,

WMA

F_ it ;Fﬁ—\: & FEL L

m i 7Rl (codec)

» MPEG-2, H.264, Xvid,
MPEG-4, RM/RMVB, WMV

m 77/ ZHF (container)

» MKV, MP4, MPEG, MOV,
VOB, AVI

m %E[fa*l'ﬁ?
» IGES. DXF, STEP, DWG
gyt gl

» ISF



— F:*I "FL' Elfjgl—ig(factors)

o | fHh14%(Disclosure) |

. F[73/[33(Adopt|on)J

o Fjﬁ“;{ﬁ%‘(lmpact of Patents) |
. ﬁfﬁi (Bl 75 Erwf?:k‘ ([ - ODT, PDF/A)
— TR O ﬂf?:k (9[- DOC)



-l ~HREYE
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S =0

BT 3 1R ODT - ODP - ODS

I PRl TXT ~ PDF/A ~ XML

[l et SVG - PNG - PDF/A ~ TIFF/IT ~ JPEG ~ GIF
T F vt FLAC -~ Vorbis(Ogg) + AAC

TR SR OB RS =) MPEG-2 - H.264 ~ Xvid

T R (e PR ) MKV ~ MP4 -~ VOB ~ AVI

= FHEH IGES - DXF ~ STEP

g g ISF
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FEHI S
B 3T Rl ODT ~ ODP -~ ODS ~ DOC ~ PPT ~ XLS
I R TXT - PDF ~ PDF/A ~ XML
- SVG -~ PNG - PDF - PDF/A ~ TIFF ~ TIFFIT -~ JPEG -
et GIF
JE S FLAC - Vorbis (Ogg) - AAC - WAV ~ MP3 ~ WMA -
]
AIFF

o) R (e PRARHIEAT =)

MPEG-2 ~ H.264 ~ Xvid ~ RM/RMVB ~ WMV

Jop) 7 i P AR )

MKV -~ MP4 - VOB - AVI - MOV

~ P

IGES ~ DXF ~ STEP ~ DWG

ISF
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— [FEEER (Quarantine)

— HE & E (Normalization)
— dl'pg [ B (Archive )
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us
Sarbanes-Oxley Act
SEC Rule 17a3-3, 1734

Japan
Japanese version ofthe Sarbanes-Oxley Act
Individual Information Protection Law

" Taiwan
Basel Il

Sarbanes-Oxley:
Audit Correspondence
SEC 17a-4:

E-mail,

Financial Records
Trading Records

HIPAA:
Hospital Records
Medical Records

AT - 7 vears

3 Years

End of Account FEGRZ-F18

5 Years

IR M + 2 Years

0 5 10 20 25 30 35 40 45 50 60 70
Minimum Compliance Retention Period (Years)
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File Edit View

Most Visited~

History Bookmarks Tools Help

i [#] http://127.0.0.1:8080/wct/logon.jsp

Mandriva Mandriva Store Mandriva Expert

e

SR WEB CURATOR TOOL

y Leanvas
u LSername

— | bootstrap

4
- password
|IIIIII.I
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Community
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WEB CURATOR TOOL

In Tray = Harvest Authorisations = Targets ~ Target Instances = Groups =~ Management

Targets
DEMO_TARGET

General _ Seeds _ Profile _ Schedule | Annotations _ Description _ Groups _ Access

Seed: |http:f'fwww.archives.gov.tw{

Authorisation:

link

Seed Primary

O 28 €2 G

Harvest Auth Auth Agent

save cancel

In Tray | Harvest Authorisations | Targets | Groups | Target Instances

Horme | Queue | Harvested | Help | Logout

import

Start End Status Action

Reports | Management
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KERYWEB CURATOR TOOL

Home | Queue | Harvested | Help | Logout

InTray  Harvest Authorisations Targets Target Instances  Groups Management

@ P ] Target Instances

Taiwan_Archives_Target (204912)

Harvest Now

Id: 204912

Taraet Mame: Taiwan_Archives_Target

Schedule: 150972010 20:57:00

Harvest Agent Max Harvests Current Harvests

by local Agent 2 0 allocate

dane

InTray | Harvest Authorisations | Targets | Groups | Target Instances | Reports | Management

2

9
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INTERNET ARCHIVE

(Uaubackmathing

Enter Web Address: i« Al v Take Me Back B0 ATFT{4]]

Searched for http://'www.archives.qov.tw Set Anchor Window: 1 Result

Search Results for —H 1, 1996 -—H 1, 2011
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 0 2006 0 2007 0 2008 2009 2010
0 pages 0pages 0pages 0pages 0 pages 0 pages 0 pages O pages 0pages 0pages 0 pages 0 pages Opages 0 pages 1 page

B 15,2010 *

Home | Help
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WEB CURATOR TOOL

_E-./

InTray ~Harvest Authorisations ~Targets ~ Target Instances ~ Groups ~ Management

@ P Al Target Instances

#~ Search
1 From: To: Agency Owner:
| ||15/08/2010 00:00:00 |[16112/201023:59:50 | [Naa  w| [John Smith w2 |
MName: Flagged Only. State: [ geheduled [ Gueved [ Running O Paused O Harvested " search
| | O 1 aborted 1 Endarsed O Rejected 1 archived O Archiving reset
Results
¥ oM Name Harvest Date State Owner Run Time Data Downloaded
G55360  Taiwan_Archives_Target Tai092010 23:08:34 Harvested J. Brmith 00:01:03:17 613.4 MB

Results 1102 of 2

Fage of1
Fows per page:

In Tray | Harvest Authorisations | Targets | Groups | Target Instances | Repords | Management

Home | Queue | Harvested | Help | Logout

Action

B/
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Fle Edit View History Bookmarks Tools Help

File Post - Mozilla Firefox

o > & i | [# http:/focalhost:8080/FilePost/ v g~ @,

E File Post + -

Import Tesi ﬁ)\fﬁgi

Search Test|| | m4FafFEH S [ Upload ] |

1 4

sk

EHFT LR A
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BHEW

A

Fodtp A A2

s of A i

i 5 1T
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