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Abstat okl dAl 2 wele] AFE SPEAAE HA AgE 5 9
T AZEd0] TR
Zzage $9% 999 Bew ol Ads A
TR IACA)S A A ETE2E

E

25 e, oj2l@ vay
AL Logical Data View(IDV)2t1 B2+ XMLJf]- AR R E AlF
gt} o}2? Logical Data Schema(LDS)&= LDVOA] HAE = QA4S

Felela o] paso] ejnjehs Aol W3 7|k YUES ATe]
Hol= LDy 8.4} (s 7120l 71%3e] 9B A9 HL A TE

o ol et Ak ofefo] (F 4)9F ol =ASE 5

24) 1bid., pp.18-19.
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SR
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uvc =
LDV 7 o
s
R DS+ wE
e
G0l
ZaE X
olfgt MeEFs 7o g nFe] o] 85 I YE AAE H

3 dekek o= ARk, AA Bl B 7HA] AP} e ofof g
S8 BA A O Nk FETolok SR Beldhs
UVC TFA(UVC specification) ©] HEEoJof gkt ek 7}zke] E7d el
Ee] 03 e elst 7] Aslojol sl pss TAE AA] 22t
of dasty 92 A wgk HEEolof gt} HA A A= m 2o
me g tve A9 WS F i Aok s, 9 2
As] ARO 1DvE WMl F st A 2 o]l Holsk Ao

25) Ibid,, pp.18-19,
26) Ihid,, p19.
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3. dlEE A A A
1) CAMILEON Z 2 A E 9] o Fgo]d Wl 4

(1) CAMILEON Z2HEO| /i@ 2l =X

CAMILEON(Creating Creative Archiving at Michigan and LEEDS: Emulating
the Old on the New) T2 AE= w|= w|A| A etnle} = g =ZTfstnl
FEOR £, o FUo)AS T & DA 4714 1
FPRES NS A7 AR, U9 AnEe] 414 BEg
A% 7144 AFEL BUslA) A B AL B 49
o uheh ojwls AYIRE S HET F gl vl Arskih
CAMILEON®] 8 HEHEFo 7 felslar gl o Eeo]de 133}y
Azglo] Wgle] elxA) e A gNE A w8

=049 B AgozA Aode] gonl od Agke tAg

27) 1hid,, p.20,
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S 4o AXEole} HEo] AA . faZe ot 0|8
= 3l7] ot s
CAMILEON X2 A Eo|X = tha3} -2 A 714]9] A L35 AA|

* CAMIiLEON< UA|" Ao o] 7]54 (functionality) 2} 2]
3 =Z(look and feel)o] 714 FAE $Ig HEALES
Eah

tAE Ao 4714 BEW ATs 9 A7 AFerA
71 ol &8 o] A (technology emulation)S AT

olg g ol &glo]ido] dde] YAY BELEI oA ojE
A ek A (G ow g gsol A o Eeo]d Hefo] Aekst
Al) A5

(2) CAMILEONS| H7|HZ= Mt

D == EQof =mHo| A7|sHsoftware longevity)

CAMLEONS] 8141 WEAZFE T8 AAe] Ug) ol EAEYS
slEat EAs: 2rEdol] Areh AL TRHeTh ALE o]

T BE UAY AAZA A7te] 550 thet nEE et o
 o1E 919 cAMIEONS £EEdo] Suel A7)ae] te 7%
%_-s}am A2 sl Wk el QololA] e Qlejze)
sEglof vho]Telold B AAFORM, ALEGe] BE
= AARel 3 BB 47105 §48 5 ATk eIt

_E,H'T
o
1

28) <(http://www2_si,umich,edu/CAMIiLEON/index html) ,
9) <(http://www2.si,umich. edu/CAMiLEON/index_ html) .
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il 875HE VEd 84S Al stEdo] A Al A

ofual=d], 15t oEH ol gk AHAQ] AYe] FLow
3 olgfdt =AL =73] o]EHQ] FEoET BAA A= AAo
T} o]o] CAMILEON ZZAE= o]gfgh o] &1} A B S Al
at7] flal ol E# o] Mol #et AFE A8 CAMILEON -
SRAEA F13ketk ol FEo]d HAS ofge] a1l Fo] A3}
Art,

—_

o

o 2 o mlo
(e}

4

(33 5) oflE20lM JHE =3

2 CIXE2AH _A, BECXNE2HH _— BECXNE2HH
@ @ @
), W, 5 ),

2 EHE OHZ20IE 1 = OHZ2I0IE 1.01
(o] (]
12] 3]
BLE EHE | SAE Z3E 2
Al2tel A

@ELLEC TSR] TIPS
[]oe wmaoa=as

0) <http://www2,si,umich, edu/CAMILEON/reports/camresearch/research, html#software
longevity) .
31) David Holdsworth - Paul Wheatley, “Emulation, Preservation, and Abstraction”, [cited
2013, 9. 2], <http://sw.cces.bes.org/CAMILEON//dh/ep5.html) .



2 neEn 948 242
- @301 Sl gzlold sl A
SHHE 5] 2] s

= Wgo] AAHoR £99 & Atk A0 o hed Y Fa
@ AL UAY DEAES Abolo] Qe HHH o) FAAE o3

QI o] 28] Aol 19 SlEjHlo] A= U
Ql ol H 23k API(Application Program Interface)
S o]g]3l QlE|Ho|AE A st AYs] FE A
gelole] AL shke] 4D Aol 1)
AEAR 29 A9l Qe o]~ 20 oESHA "k HANAL HeF
A WA Qo] A7F HAENA AEE 71540 9=

Byl
3 EXS g3kl olE|Ho] A~ AEEEo 2 o] Fofx]= ]
=

:[o

E 1 e

"3 (future proofing) @ T}, wWebA QIE]F o] 3L QIE|FH o]~ 29}
A, SAE 20] tigh ol ggolEl (& olH 1.01)= ol E
dole 125 vt e wA Hs

CAMILEONO A= o] &gt o &g o] HeS BBC Domesday L= 4]
EE T3 24 48313 BBC Domesday X Z A E = 114]7] =2
Q172AF A3l Domesday Book2] 90055 71'd38F], BBC2} Acomn
Computer Ltd, Philips, Logica’} 3§02 ZAMgE Q= W19 Ghol o
gk 71502 198410l 4] 1986 Abelo] o] 19861l i Sl
t. Domesdays= =5 24419 A%, ek A 9ALS] AbgHEe] 44 A
ol #ek A BARE, 59 52 530, Domesday 3

32) Ibid.
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ZAE ] A= LV-ROM(LaserVision Read Only Memory) 2.2 &}S]
T}, Domesday ZZAE= JPEGeF 2 o] Q7] el zlefx|of
AbStell wieh ¢-217F EAShs tlEA QL ARl -1 2002 o] F
Domesday Z2HE] HE 91717} 7kA] 38} H=H], Lv-ROM= AHE-&
T = pe7k ARRA kAL w9l A peRs g EE Aol =7t
7] witolth o] uhEl CAMILEON® A= Domesday I ZAE 9]
7155 A3 35 Fok o] 8 ¢ JEF dlEd ol BEE Od
TE s CAMILEON ATREE dA Y AlaEE 7T
© oEdoHE /MEste] 9 7153 A dEHeld AZEY
el Q173 3te}3itt, 2Lt BB BeebEm' ol EEl|oJE1E AFE-51]
Domesday®] ZHI=E ©]§ 7Fs38HA SFAAIRE, i v~ dis ot
G o2} Afole] Aato] BAEHAl A3 Qlo] AAl Mulae= =7t
SBT3

gO

3 Migration on Request
Azkel 383 g hte] TRl the ZoR el vlol1gol A

S HE e _/;rsg—s]q] sl del A E = ]x]u]— olArA el A}
= A} Qo & AEAQ vjo]aeolde Wad: Bobe] of#g)
o] sk Al 1 o] iﬁﬂ% SAE AYar ol7] wiEeltt, o
o CAMILEON EZAEoX = n 01*&91 A A ol A U

i
o] AEE Ak F ole vlo|ayold eSS LG, ok
e 223 (vector graphics) AHI-S Tldo= ﬂi

CAMIiLEON=> o]¢] tj3] Migration on Requestﬂ'*‘: iR Rl
W=, ofi= o] &2 AAell AAE o] 1|o] A8l E?S’Jr A

3 IR, AN PILE A AT L HAENE TE,, SIS
<, 2008, p.21.
4) <http://www2_si,umich, edu/CAMILEON/reports/mor/index. html) .



£72) vlol1alol M MATAIA o] Q8
Aolglo] MAT A9 FF ALA ABHANA o] 257k A

] 539 nith A28 1t Tuio] WAL A HE onsit} 35
Migration on Request= ©] 813 @38 S53}7] 913) ofefj o] 193}
ol shfel gyale naael, AR 7o) e dolet o]
A A3 vloladold £TS AR HIAS HapA Bk 0
S mholzelold FEelA] WA oR rARE WRL 9 5
o8 Nze BAo] 4 duith N2 72 A
Shbol EOE tgoR S WMBETE NS 5 o g

(12 6) Migration on Request 7Hf'd36)

AMER Al2t0 ANBA AlZH1 ANER Al2t2
e o RETE N EELE
Bt P 23 2

orolasora
EF 1.8

otofaefiorE
=2 1.0

Migration on Requestv &2 E glof o] 7] 3K(software longevity)

35) <http://www2 si,umich,edu/CAMILEON/reports/mor/conventional, html) .
) <http://www2_si,umich, edu/CAMILEON/reports/mor/onrequest, html) .
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71EE olste RE UAY AAES Ak ol ARFERE f4]
2 g ot 2ga gAY AAe ded] dAd AAe A 2R
= ByEo] B4 Ao tAY IR HEolE ¢ glonw Wt
st A SRS A XA F0h B Ay *
Aol A dAAje] o w Wekatr] 9fsf Al o g wef wgkapAnt 7|
AA EH, A gk Aol S oppte]Hell B T3l YAd A7 A
o] #t} 3 o]zfgt Ho A Migration on Request< 7| HE O Z A

goa e 4HE AU Heks

B4 AL o3 MG e A g A9y

« SPUte] mho] Tel M BARES o] §gro.w R, nhol Lelo] He] A
g A3

- OXE AA7F LY el BEH7) gt WEA FA S0
<8 3

 vho]1glol M £7k 9.4 vholrelo]d A} 9 Aol uk
A7 diol, i8&F uAd AArt BEE o g8

715 Als

2) KBS oEH ol W B4
(1) KB ZZHNEQ| /i U 22X

Ell=A2a

=7 H =4 ¥H(Koninklike Bibliotheek, ©]3} KB)¥} U@ &= =7

B oblolt FFom ol geeld Yo AR nEd e

7) Q3 9, TR EE 7| RES $3 vlo] g o] Hek)] Bk oy, T3k
w715 ekE] Ay Ao A2E, 2009, p.35-36.
38) Paul Wheatley, “Migration: A CAMiLEON Discussion Paper’, Ariadne Vol, 29, 2001,

¢http://www ariadne ac, uk/issue29/CAMILEON)
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(2) KBL| ZE35} O &8|0|M(Modular Emulation)

SRS °ﬂﬂ‘é’¢_i’ﬂ olg o] HEmeo A HA ol &l d(st=do] ol &
el 253} olEd ol ¥Ae kol = Adsklt

dEdoldE yAE AAE Y dFAME Td7Fs &
7Fed=s e Aoz, dlEdeleet oEdelde] d s
sk st=dlo] opy|EA o] . aR TAske] dlEde]
QA olEeeldoltt, ozl st=do 49 e aE N
011% ol = ?fﬂ%}j olg9 £HOE st & st
gk Zlojth 3 o] RElE: o] gl A
| AT BAS BojF e dA a3
olg}t A HZ]T:H] W el g olE o} el Eeflold H 4S9
=4lo] oA s ol EH e HA o Edol
gouid = dna

253} ool A ass vEdt guh ) 4 B 7R
9) ol&dl 9], M| Fe] st HES A% SAFY okt Ay, 571715

2, 2007, p.ss.
40) Jeffrey van der Hoeven - Hilde van Wijingaarden - Remoco Verdegem - Jacqueline

Slats, Emulation: A Viable Preservation Strategy, 2005, 0, 20, p.21,
) ©]ol| tHa| A= Jeffrey van der Hoeven - Hilde van Wijingaarden - Remoco Verdegem -
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Al(Universal Virtual Machine : UVM)< RE o E# o] A9 7|22 UM
S S2E ZUF A 5914 AFor e uvMm TR
AA el Wme]e] APt ofye} uvee] 98 TAE} gt ERE
Atol o] FRgA| oo YEH1/0)S AT F7t 75 AvHEn o
w2 BEs) dEICIHE M| 9 AXESO]E AdgstHH o
HHlo|E7F Dot ol EdelH e EE3} o EHolEdl BEa
Z2 A7 Eojok gt} e st=glo] EMFY A8 AE o] 7R
Eae FAHY 7F BEe 54 stedo] 744 84E JEdlA &
Els

H, oy EREE) AR thg Suelo] opERel e 2E B
=

¢
¢}

a7 283 oflE20/M JHE =4

7|E ERE :
(Originalilatform) Windows 2000 |

2 50]| 8 0|E{(Modular emulator) O ——
BEER |
017184 7412 4 (Architecture components) . KoL P

: Manager)

ol g 20|

AHEA
(Emulator
specification
Document)

A E0f 7t

uvmg

Azt Eysl E3E | H8 7H ojdl(Universal Virtual Machine) | Axsia
2t E olgolE s
(Platform and time =2c gict

independent)

HofZ x|

| cpu | [emon [ vosert: o Comroler a5

OS APIS UVMO 2 3t
(Translation of OS API to UVM)

AZH| SLE SUE Oj2 A| A% 4= E9)0{(Future System Software)

(Platform and time

Dependent) 0|2} 8}=9] 0] (Future Hardware)

Jacqueline Slats, Emulation: A Viable Preservation Strategy, The National Library of
the Netherlands & Nationaal Archief of the Netherlands, 2005, 6, 20(Version 1.4),
pp,22—259] v&-& 49,

42) 1hid,, p.22.
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o 589 z2AseA A} glolnele= Holx skt olke gy
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(Emulator specification document)& 7|¥H0.2 HES G35k =9
A5 #4E Al AHE Vs Y w3t Thsd RES AR
¥} ofge], golryglox Melgt ES HAstal uvMmelA EES)
dEdoleE 7557 98 ddshs 7ee AgtezA uvmelA
AA stEdlo)o] FAH8A TeS AlTdskaL Y ZHAES T
Rg3t ol EdoldS stEdoloh FAA 1gjar S8 AZESC]
s e TEAAE A = HiEE #
golHZ AAFGeEZN 54 HFE AES A

¥9 8749 7129 seelo] SRB ohfeh A2

= sudols dY AFY BRI TES = ARS AP 9
3 Sheslo] Eekoluy 3/44Q) A58 Agats Zelagle) o F e
o) de egto e srglold] TEEA 9w Bg shmo] T4
o] Wod TYEL AT & Qom, TTe] Weo] Va3t =
o Eelold e mEe] T2E WAt SEE==

3) Planets ZEZAEQ| o EF oA W £

(1) Planets Z2HMEQ| JHQ 3l =2X

Planets(Preservation and Long-term Access through NETworked Services)

< 2000 FHATHE] AM HA 2P Z2IHEP 61CT) 9] A<
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& Wol A2 gAY BE Z2AEo|t} = P EATH(The British
Library) S FHO.2 167] 7]¥43)0] Folglon 13000 fr2ol al=
dato] 2% iR ZRAER 20100 FREJTE

Planets 2 Eol] AP YA} opto] HE2 HAY B
= AFE s o FEH ol A Aol 7] BEA
glo] sy Eofof sl o] S AT o], DAY SR A7t 2
Q3tthE Aol Tkl olol Planes®] H22 tixd JElo #3}
5 w71 Sl AAA el A
= s ol tAY A
g #Es] 918 4] =5 st Adsked AREE

(2) Planets Z2MEO| 0f| 2|04 B4l

Planets< TJA|E HES 98 88 A8 2(integrated services) & Al 8-8aLA}
HEA 8 (Preservation Planning), X< 5/ 8KPreservation Characterization), .
& 5 (Preservation Action), &8 ZH 9] F(Interoperability Framework),
H2EH| =(Testbed), HH(Dissemination & Takeup)2] o341 7HA] Mu|2=5

43) TRAE 7|17+ 20069 68 19~20104 5% 31900, o3t 7P HHo
THEAM T olFto] B 8t & A7 T8 1T YA ZA The British Library,
The National Library of the Netherlands, The Austrian National Library, The Royal
Library of Denmark, The State & University Library, Denmark, The Dutch National
Archives, The UK National Archives, The Swiss Federal Archives (BAR), University of
Cologne, University of Freiburg, Humanities Advanced Technology and Information
Institute (HATII), Vienna University of Technology, The Austrian Institute of
Technology (AIT), IBM Netherlands, Microsoft Research Limited, Tessella plCO] c}
(http://www, planets-project.eu/) .

44) Planets®] AYEES TZAE F7 o] Jo] AHE & v]gg] 7132 “Open
Planets Foundation(OPF)'& &3l 4], &9 =3 At} <hitp;//www.openPlanetsfounda
tion, org)



A FFaL ATH(ZH 9y #H2), o= 0AlS FHEEH O] HEA 8 (Preservation
Planning) 75 AAE 7@ AHIE & 5 oms) 249 tiAY B
ZAgE FHM St BE o] He 1’42]%‘1 AAe] 543k 9f3
Au2E Adshy 2e|gk S A e 2AA FAAR] BEdTE Al
g 4 AEF AASE Ho] vk, m=gk olejgk AHAE JPE AlElel] 2
Ald, 371 4= QR ] 7|Hke] HIAE HEE AlgelEomZa XY

HES AR Azee Alwstast sl

(12 8) Planets 7|s2t AMH|A

Planets 7|5 Planets MH| A Lj& Planets MH|A H%l
HE A3 ZUAEEE 2TAITSHE HO
(preservation Planning)

CIAE BE S0 et 2F AlE 8

= % = r A
HAE Aol 32 S48 22, SHHSY B4 | SdstMulaixcl |

HEHE OF0| 124|0]d A{H|A
(preservation action) | .. | me—————————— .

r
.
ool MElA | GRATE | i ;

HE F3| = Ex | oo \I
(preservation watch) A2 IT Al ARt S5 | A=ogMTeleT |
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a4
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o

BE 7 A3 5 B

e =

{e
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Planets= 59 AU 2k 2ol A o]af|stR S wl, 1 T A o
o] MHlas BE Y 9 BE B3 dos EE BE g
of Aget LA A HE FFoa HEE= 7 o]u} Planets& ol 57
o|d An|ze] kS AAe] M BEEA o mA o Eulo]dyt
7Hdstel] ek Al T E A dEFGIT) 40 o) L;LE A HA Planets

dlEdoldst 7hdste] frolvlde At gelstdlon Az ES] of

ol
O

45) Planets®] 83l 7]%5E-2 Planets 715 24 A =T}, PP7-D34. Report
on The Planets Functional Model, 2009. 8, p.4.
46) PA/5, Report Describing Results Case Studlies, 2008,
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Folr, 92 olBalold S| o458 A7Ie|w seirh, o)2e o &
dold Heke FAR) SIS AAHoR Bad a5 AN

AZ17F A,

I} O 2 Planets< GRATE(Global Remote Access to Emulation Services)
gt B9 dEdeld 2 daE ARSIt o)A § 7uke] &}
gk olEdeld MHlA=AM (1™ 10) 9] GRATE BHE o&eo] A
Ze AN A7 oAGA FAEIL YEAE TSR HoFa Q)
o] elo] siA#Ql £ oEdolH @ AZES] olFle]B g
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¢

M o
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GRATE 20] wE WA o 415 Ea) THe] U AH}
A ¥ 3L DROID/PRONOM) S 84 & ¢
Heow o AAE Adde) SlaA
Vbt AR, % e $Ee) 04 7
@ olZalol 9 IAE A5 & A AF
ks it o) B8l T8 0AY AAe
t}t o]E 9&A GRATEE th59] ol & ol E
=2 X315kl 9= Dioscuri, QEMU, UVCZF Z2A1 0|t} Planetsol] 4] A}
S dEHUCHES TRAES T4 A5 /e So] opx|ut
715 Dioscurit= KB o &o]d Z2AEES F3] /o] Planets 3
KEEP Ei;i.“lz_% %EH E—] ookg]_ S 73_% iz 435} zI: o= —diﬂ]ulol

o] Fol At ®

e
)

47) PRONOM= TNAZ} TAIE Ape1o] 7| BES A dataat st x93} s o
A& Az RXESolo] tigt RS Aofsta Aget 5t 8 A Aol
t}. PRONOM= DROID(Digital Record Object Identification) ¥} 7] AFEE SATH
olAdl ¢, TAA|EY HE)ot BHES A3 TAFE oAt A, 271F
4, 2007. p.95.

48) KB ol EHo|d ZEAE = BE WA I el Zetste] “RE3) o5
oA olgk /M dE THEO] Wl o] & ulEg o g tHE o &Y o8 7} vlE Dioscuri
©]t}, Dioscurit= 2006-2008% Tesselladl] ]3]l 7o] FEE L 20081 o] F=
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TN #2388y
MEE HAE -k

FHAI X
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R ECLEL =5

-Betriebs A| A&
gzl c || 4ump4a @ CxIE AHE
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| HEFAREL ] o it olgeoles
AL xaheh 0|4 0|2

-Gl E20IE DECEREE st ot
-2EHA....
- SEIH 0. ,

StESI0f OU

ol2fgt Planets &5°] 4ol "THAQ] BE AE(preservation planning)’
o) Stk nE Aol 2o 2pARY 253 At Ao 5

A= 3o g Agdor RE YAt

[e)
Whs o] Fasht) sAut TRHel H2e ofds s of

= Planets, KEEP ZE2AE oA YEd@d= FHLEA o] o] Frzel o

S FsIlrh HAMAE 0.7.0.2011, 1. 19),
49) Planets, Frist Version of GRATEPA/5-D7 v.1.0), 2006, p.17.
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ZEA8IH 53], Planets> AEH= HE S0 5HAH o] Zg Ao
M (stand-alone application) .2 EA O 2H o] 5 oA slaL kol B
ket ofell Planetse TAxEf B @l o] Eg Aol FElY] BE EE
HolA 54 4AS W BE il ¥ ow ged = e ¢

o= Holt}sn

Aol REAF Auls AAZ Bashchs BH @ A

Ao o)t ofEelold Hef AAE PO T AR ohy]
AR nvk 2RACE WE A ALNA AEeod ke P
1 91e ov) Q= AAAS Fa g 3 REA A
Ao SAHoR WE gl AFH nEADY Syl gov] ofE
oM AZre AW BE AY Az AA S AR} D R
- ob%#] PlanerolA] N Belol AS ] S8 Aoz A
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ABSTRACT

An Analysis of Cases of Emulation for
Long Term Electronic Records Preservation Strategy

Kim, Myung-Hun - Oh, Myung-Jin

Lee, Jae-Hong - Yim, Jin-Hee

In response to the current electronic record environment, storing electronic
records for necessary long terms have been the topic of the times. Especially,
the method to preserving original form such as original functional property
and bit stream becomes the key to long term preservation of electronic
records, Until now in Korea migration methods were chosen as long term
preservation strategy for public records, but the limitations were that the
functionality and the original bit stream could not be maintained,

Among the strategies for long term preservation of electronic records,
emulation has significant strengths in that it can replicate the original form of
electronic records without changes in the bit stream, and that unlike migration
it can establish a single preservation strategy without needing to apply
individual strategies according to type of electronic record, Especially because
it can replicate the functional components that cannot be implemented in the
current long term preservation format, there is a need to study the application
method based on the studies of electronic record types currently used by
public institutions,

This study, to explore the methods for applying emulation as a strategy

for the long term preservation of electronic records, reviews the latest study



cases from the west about emulation as base study, and tries to analyze the
specific cases about the feasibility, target, and methods of emulation, Through
this the study tries to explore the implications for domestic application as
well as the strengths and weaknesses of emulation, To do this, the study
analyses the concept, strengths and weaknesses of emulation as a long term
preservation strategy, the analyses the latest best cases of emulation in the
west; CAMILEON, KB, Planets, and KEEP project. Based on these analysis
this study tries to suggest implications and application methods for electronic

records in the future in Korea,

Key words : CAMILEON, KB, Planets, KEEP, long-term preservation strategy,

emulation, emulator
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