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m2agEae 9 Ade TRTEE V5L, ol vy
AL Logical Data ViewIDV)&}t 1L E8]E xmL} AR 22 A
St} o}2# Logical Data Schema(LDS)&= LDVOA HAEE QAES

AoliiglaL of aago] ofulsh= Al W 71et ARES Alesii,
Hol= 1DV 849} 1Ds 7]%0)] 7| %8te] Y& JhAe] 988 AT-=3
o ol gk daks ofee] (2d 4y 9k #o] =43 4= gl

24) 1bid., pp.18-19.



(a8 4) uvC 7|8t o 20| M JHE =20

CIX| & 2452]

S
=0 2
uvc =
LDV il
—

LDS + 8%
24| o] TE
ol e
BAE X

olg]gh ks 7INto g W] o] A5 Y A8 AAE HS
& dhed = ARt AA g wgel] B 74| Axprh rajEofof gt
A A A= oA"A uverh FEE R dREAE Felshe
UVC TFA(UVC specification)©] HEFofof gt} Bgh Z47ke] 574 14
el gk v 7t 247] JfEkEolok &b, Lpse A" AA| 2tz
of dash A AA EgF HEHolok gtk HA A= T e o
Z2agHE uve A0 7S E uveE ANdElor sh, dE 7Y
Ao AF oz IDvE Wsl & sttt WA L o] o] frol7h A H o
of gk} 20

25) Ibid,, pp.18-19,
26) Ihid,, p19.
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av)

o

glold A2k 7H7ho st=go] Aldiel] dis] A= olEwolHE A
whajok kARt uvcE 7Fsd & vt AA PR o3 FAlE
oA ow A MAad & drk

3. dlEE A A A
1) CAMiLEON X 2R E ] o E# o] HH EA

(1) CAMILEON Z2HEO| /iR 2l =X

CAMILEON(Creating Creative Archiving at Michigan and LEEDS: Emulating
the Old on the New) ZEAE= 1= HAA|etu e} = )= gt
502 Y, A RAOIHE FHER & TR 71 2
EHUEE AU o7 XA, A9 AR 4 A
3l Hrbels 9L =) AFs)
o ek ol S A A5 5 LA ol DSl
CAMILEON®| & HEZeFo 2 Aestal Q= o Eeo]lde 33k
]/\Eﬂo] u]gH_/] OLE'J]X]Z] 0O X ]v/_\_Eﬂ )6101]/\11]:_ /dagfd 2= o]g_g —5—]_

= UAY BE AZonA AekEle] sow, oleld deke Y 2

27) Ihid,, p.20.
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o] 2z Eojo} ol AM - fageoletal o] 8F

3l7] §1golt} 29
CAMILEON X2 A Eo|X= tha3t -2 A 714]9] A L35 AA|

3 Qe

X0 il
M1
J o

* CAMILEON< tjxd x| el 7]%54 (functionality) 2} ‘2
P =Z(look and feel)?] F714 FAE gt AEAFGES

B
i=
UA" A B)H wE g A P14 donA

71 &8 o] A (technology emulation)S AT
o el gt o o] 4lo] Aels] A8 wEALFE} ofr]A] ofg
A FGAG olm @ 4PN SN Baold A2o] AT

Al) o5

(2) CAMILEON?| Af7|2Z= Mzt

@ ST EQof £=He| &7|sHsoftware longevity)

CAMILEON®] 34 HEXERS Tjxd A9 ¢ e
st HASH: 2T E o) A9} Auks X9 Ju}. AT ESo]
2}

ETE BE U4 ANRA A7) B8 ue nEE 207} 9o
W, o] 915 CAMILEONS &EES] $3e] 478l tiet 7]1%-&
Austsint Akel Eg) ek kel Qofol A e ojze] 1

3 AT EY o] nlo]ago]ld BERE HATORN ATEY S HE X

A DY

T AAA A A A7ERt FAE g ks AollAf ol

28) <(http://www2_si,umich,edu/CAMIiLEON/index html) ,
29) <(http://www?2,si,umich, edu/CAMiILEON/index. html) .
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A
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B

e R

< 2t Jo] Mol that AAAS #¢le] o=
A3l o]y gt =L FH3] o] A FEo =zt YA AE dAol
AT} ©]o] CAMILEON X ZAE = o] gt o] 23} AAe] B3PS Al
Aat7] el el Edlold el gk AFE A E3FGITE CAMILEON 2
BAEA kg o EH ol HAL ofefo] 2y o] A5

ATk,

X

(33 5) olE20|M JHE =3

2 CIXE2H _A, BECXNE2HH _— BECXNE2HH
@ @ @
), ), 5 ),

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

@ELLEC TSR] TIPS
[ ]oe wmaoazas

30) <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) .
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Zg A ] AgAQl ol HQ 3 API(Application Program Interface)
12 ol gk QIHHo|~E AHst Fds] 2 A
W71 A Ht ol Ed oIy AA= shhe] tAE AA|olm T13] 9]
TF& 98 AEH ol 20 ofEdHA Ak, A Ak
Fe 719 WA Qo] AIRF HAEA AL THsAol e fr
545 Ifete o] 2 25 AEgozM o] Folx| = T
(future proofing) |t} weEbA I F o] 2 3 IHF o]~ 29}
AR, S2E 20 tigh ol &g olEl (el &l olE 1.0 ollE
glolE 125-F HlZ =EHA Hr 32
CAMILEON®| A= o] &8t o Edo]d M-S BBC Domesday Z= )
EE T3 24 4833} BBC Domesday 2 A E = 114]7] =2
Q12A} A3l Domesday Book2] 90055 71'd38F], BBC2} Acomn
Computer Ltd, Philips, Logica’} 3-8 0.2 ZAFSE = 7rul=2] 4ol o
g 7150 ® 1984l A 19861 Atololl 2dE o] 1986idel] TEH U
U}, Domesdays= G Z4A| €] A&k, thgt A HALS] AbgtEe] A4 A
Godoll A3k AR, SAIALE, 94 55 5=l Domesday

32) Ibid.
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ZAE] A A= LV-ROM(LaserVision Read Only Memory) 2.2 3}51
U} Domesday ZZAE = JPEGE -2 o] 19 7] el e o
Apgstel W Sel7h B BEAS A2 B, 2024 o) %
Domesday ZZAEC] HE $17]7} 7FA18} 5 =], Lv-ROMS AHE- &
T = PC7F AREA ZhaL 59 B¢ peEe BEek Aol =7t
7] "ot} oo whel CAMILEON] A& Domesday =4 E 9]
%% A7 BE B ol83 4+ YT ol Helold WEAE o
T2 5359 tF CAMILEON AT EL 31 A ) A A~8S L3 4 9]
E dEYoIEE Ndste] YE 7= T dEFY oA ATE
el 1 estsloitt, 1ejv BBCS] ‘BeebEm’ ol EH#|C|E]E AH&-3lo]
Domesday®] ZRAE o & 7Fs el AT, 98 o220 gat o
it Hola} Apole] A0l Bt Aal glo] Al Al 2
Saleint )

3 Migration on Request

A7kl 553} 7 kel TN e TRoze vho] 1ol
o uE AYS FA] 918 Yol AAR Pl o H el Az
= A Gk Z AEA vhol ol i e WHH: B ol s
o] walas Iw|go] £RHE BEE AL ) wield, o
o CAMILEON X2 AE0|A = nhol ol de] A% Hel Faolx 43
of e HAT 5 Qi vholTelol PHES AL, o} 2]

HE] 183 (vector graphics) AFYS Ao
CAMIiLEON=> o]¢] tj3] Migration on Requestﬂ' oA
WEF=d], ofi= og-2] AlFdl AAE vhel o] ds

il
o,
[
{m
mlm
A
o o¥
ol
2
i

3) TS, A EE A7|RE A A3 2 HgAENE 7E | S7E
<, 2008, p.21.
4) (http://www2_si, umich, edu/CAMILEON/reports/mor/index. html) .



Ao HEXERS TR B AHotetal B8 adHo] s
1

] 539 wfjwiet "HE% o xHo] YA HE owlgit s

Migration on Request+= ©| 23 @& S5317] ) o] 1H ¥
o] sl Auale sk, Az B0 Lk tfniet of]
o A5t vhol1elold 7S e 4o
S vhol 2ol FgelN B o7t
o, Ane B0l ST urrt N2 B7E A
shjel T dEem sk WRETE A & A A,

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

AMER Al2t0 ANEA Al2H1 AR Al2t2
i RELE L
Bt 27 1 23 2

otofaefiorE
=2 1.0

grolasor&
EF 18

Migration on Requesti= A E9o] W] 7] SKsoftware longevity)

35) <http://www2 si,umich,edu/CAMILEON/reports/mor/conventional, html) .
6) <http://www2_si, umich, edu/CAMILEON/reports/mor/onrequest, html) ,
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« 54 GAdERS ¢ A Zes o] Sk A

o shte] mpo] el GAIRES o] 83t o A mlo]lo]d o] A
SHA AL

« OXE 2A7F 9 Fe2 2EE7] diio] WA EAlE0)]
e

wol1eo] i £ 77k 2.4 vhol1glold 87 & Aol
Aqs) weel, B8 A" Azt nEd W gl

Ad71s AlE

2) KBS S| EH M WA BA

(1) KB Z2HEQ| 7§ g 22X
U #= = =4 P (Koninklike Bibliotheek, ©]3} KB)#} @ &= =
g olgte|l B FEo= oEdold 7| A= HEH | st

T

37) QAFE 9, TS E ) HES 919 vlolalold Al Bt AT,
7150254y Ao A%, 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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=3} Oﬂgﬂlovﬂé Aol 2007 d &3} ol Ed ©]E Q] DioscuriZl 71
%o Planets X2 A ES] JRFE O F FHQlT)

(2) KBS ZE35} 0 =3|0]|M(Modular Emulation)

SRS °ﬂ4§f’v’ﬂ olg o] HEmeo A HA ol &l d (=] ol &
Sl a3} o geold WS KBAlA = JHEsit
dEdelde yAd AAE vy M= ke &
7P e Aom, dlEdolee} oEdelde] d s
sk st=dlo] opF|EA o] . s aR TSk dlEde]
QA olEeeldoltt, ozl st=do 49 e aE N
dlolB 2 F@stal o] 5] 2o studo] 45 A6t
dlojde] 7nkg vk gk Aojr} 39 o] Bel2: ofefo] 1ol A
2 o Eeold BEA A WS HolFe AN 253 o
olgt A A=, 7/ olEH|E 2} dEHA A A4S P
F=do] oZgA o] e 4E dlEdoldd HAl ﬁlgﬂﬂol
gouiE o dna
253} ool de] T ass vEdt 2o 4 B 7R
9) ol 9], TAAT|F] Al RES AT FAIHE opAlth A, H7H]E
€, 2007, p.ss.
40) Jeffrey van der Hoeven - Hilde van Wijingaarden - Remoco Verdegem - Jacqueline

Slats, Emulation: A Viable Preservation Strategy, 2005, 6. 20, p.21,
41) o]l A<= Jeffrey van der Hoeven - Hilde van Wijingaarden - Remoco Verdegem -

©

T
= i
gl
mlo

Do oMl ormoe
xl

& o ooft ¥ i
Rl
2
nqn

Fﬂé["&r

&ﬂt{ﬂ

>,

,rﬁ

l

Y oX min
olr
O]

o |o
nkmrlr_

Hx7|1Z A7|2E Moz Mol oiEaolM At BM 289



Al(Universal Virtual Machine : UVM)< BE o E# o] A9 7|22, uvM
S S2E ZUF Y] 594 ATor JAeH uvMm TR
AA el Wme]e] APt ofye} uvee] 99 TAES} gt ERE
Atol ] TR ok YEH1/0)S AT F7t 75 AvHE o
& 25 dEYolHE vvmel Y AXES oS At
golel7} d g, o EdelE s 2as} dEwolEdA a2
= AA|Folof gt} e =g ZUFY 84T o] 719
= FAEY 7 REe 54 =] A a4E odEdelA &t
FAEY QAL b st=slo] op|EA o] wet BE de

R R
sl

a7 283 oflE20lM 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 | H& 7H o4l (Universal Virtual Machine) wgi‘g:%%
2E gtk

(Platform and time
independent)

HofZ x|

| cpu | [emon [ vosert: o Comroler a5

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

Az S5 SUE 0|2 A]AR A X E9)0f(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] W&& A=

42) hid,, p.22.



253} o EYolEE FH8] s AY] vE EEe] daw
e, L4 ol B3 2] (Component Library)= 2B ol &# o] E o
A AREE = Qe BES X3t Ve e RES FAskal 8L
o] Fde A A dholrdes Aol sty o]t ti
ZRES e BEO HAa HEES AlFElor shAIuk, Alzko] Aol w}
g H B2 EEe & & vk AloFAE dlEdely FAwA
(Emulator specification document)& 7|HFO. 2 HES T35 sh=9o]
EHEY A E WA AR Vs AY w8t Ve RES AT

7 obze], golBe M AEgt REs At uvmelA ZEst

dlEdelHE TF817] Hsl ddshs 7 2

AA stEdol o] AR A Vs ATAst L A FHES A,
T538l o Eeolde stEdoleh LPAA 1

T TR ZRAMZ FAH = Y $

dolgz Ao rHA 54 HAFE 4S5 A

8 49 7]E9 stEde] ZREET ofz} Al

Z gl g AFE BN TER F JuS A
[e)
=

o sh=slof Eetelut 27149l V)% = Zelsle) o Eo
NS E3to M sEdold] FEHHA g B3 h=del 74

3) Planets T2 A E 9] o FF ol W B4

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

Planets(Preservation and Long-term Access through NETworked Services)
& 20061 FrE el oA WAl T A9 T2 aEp ¢icn] XY
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& ol AAtE yAY BE Z2AEOY 5 3 YA (The British
Library)& T8O 167} 7]@@0] Fojglom 13005 ol Dol
dabe] 208 ditE Z2AEZ 201049 igﬂoh:} 44)

Planets L2 A E0| o]y LT X FAT} olglo]HEL TjAY B

& A Eel o) Sedeln 371 AR 718 wEA
slo] £Yslolof 0] ol 94 oA, WAH FH N AT} B
a3tk R BT ool Planese] B4 U4 Pehe] 23}
W 318t Aaksol ojg 47149 nE 4ee §71 A8 A A
W2t BT B Ao % 3, Z2AES 9 olejdt tAd A
e welah] A% dAe) BTES ARsn Agshed Aed &
PR DUEEREL E xﬂ%s}z A st

(2) Planets Z2HEQ| ofE2|0|M HtAl

Planets< TIAE HES 918 $3F AH] X (integrated services) & A|&-8FaLA}
HEA S (Preservation Planning), B 5/d8KPreservation Characterization), .
<& &5 (Preservation Action), Fe-8 ZH| ¥ A(Interoperability Framework),
H2EH| =(Testbed), HH(Dissemination & Takeup)2] o341 714 Mu|2=5

43) Z2AE 71742 2000 68 19~20109 5% 319019, FId 7T Fe
HEAM T o}FtolB thet 5 AF7]3, F2 1T QA 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®] A5 ZRAE 7 o] 7o) 713e & e 73Sl “Open
Planets Foundation(OPF)'& &3l 4], &9 =3 At} <hitp;//www.openPlanetsfounda
tion, org)



AT ATH(IH 9y #2), o= 0AlS FHEEH O] HEA 8 (Preservation
Planning) 755 AAIE T AHIE & 5 oms) 249 tiAY B
EAEE FHM St BE o] He QXTE‘——‘J AAe] 434 9f3
Au g Adsh 2e|gk S 23] 2AA FAAR] BEdTE Al
g 4 AEF AASE Ho] vt m=gk olejgk AuAE s Al 2
Ald, 371 4= QR 7|Hke] HIAE HEE AlgelEomZa XY

2 9% AzeE AT Ao,

(12 8) Planets 7|s2t MH|A

Planets 7|5 Planets MH| A Lj& Planets MH|A H%l

HE g ZHO| LA BE AR S E

(preservation Planning)

HEHE D RETEEPTTES
(preservation action) [mmm—————————— .

__________________

PR

(preservation watch)
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ESEET D
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Planets & &% AlH| &gk 2pdoA] o] 3]
Heflo] A WﬂVL EL AT R HE 548 2
o] A3k 744 & srog Muy)= Planets< °f| &

o)A AH| 29 H ‘OE A7) e BEA 0 24 o] BHo] A}
A XS U B A ]?i?a A &Y3FT) 460 o] AFE AXHA Planets

dlEdoldst 7hdste] frolvlde At gelstdlon Az ES] of

Fle W, 71 SelA o
e BEdE BE Y
o

o

>}L mﬁ

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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Aoln, 07 olelold o] ol Al Gk o7 o
dold e PR AN Ao Aag arwe 1A
AZ17F H ik,

A3} 0 2 Planets< GRATE(Global Remote Access to Emulation Services)
2= B ddlEdeld ZHIAE Adsitt o)A §) 7]uke] =}
gt olEdeld AHlARAM (19 10) 9] GRATE BHE o &eo] A
Ty A7t ofGA FAHL =AE THIA R HolFal St
of Zele] ARl 2= JlEolE B AZES 0] oyfo]H Tg]
33k EH A AEZ o]t

GRATE Edllol] wh=t WA o] 8225 Faf 7-g<f txd A7}
GRATE E.% ¢to]l £0] Q7 531 DROID/PRONOMS FajA dd U]
A8 AAe] Auk AREn o of AAE AnYah] JaA
2 ) AR, % A8 3o A 7
Ag BTl 2o ofZeAold 3 2As Asd 5 g &5
© dEHelH7E AuEY= Aot ol T8 7de] HAE AAe
4 9t} o] 9ldlA GRATEE the9] ol Ed ol
E3Fstar 9= Dioscuri, QEMU, UVC7F ZZA 0|t} Planetsol] 4] A}
|HES TRAES FajA 24 7 Zlo] opyA|nt
1% Dioscurit= KB o &# o] Z2AEE F3] /o] Planets 2
KEEP ZRAES 3 o s 84S 28 & AEF 572

o] o] At} )

oo
i
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v}

o

47) PRONOM TNAZ} TAE 299 7| HES A Ystaxt gt 297 3 o
A5 Ak AZE o) Uit ARE Aot A7dst 3t 9l Hg 4o
t}. PRONOM=- DROID(Digital Record Object Identification)®} 7] AFEE STH
olAdl ¢, TAA7|EY HEot BHES A3 TAFEY oAt A, 271 F
<, 2007, p.95.

48) KB dlEdlo|d L2 AE A= K5 WA UlFAgdd 2etste] “BEs) o&Ed
ol el S whEo] WAl o] & v o= NhE oE#HolE 7} ¥FE Dioscuri
o]t} Dioscurit= 2006-2008%3 Tessellaol] 93l 7j8te] =LAl 2008 o] F =
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- E2IAH 0. .

StESI0f OU

ol2fgt Planets &&°] Aol "THAQ] BE AE(preservation planning)’
ol glth, BE ATold 249 QA 2o Y Aol &
ol sHA AAF BE Aes Al o dAlH o BE gy
s BE = (vpolgo]d £ o5

o BT HE THAOT AEd] U nE A% S5, £G4
Wk Aol Zadth sw A RS g s oG]

o
it
o,
(o3
v
o
o
2
M=
X
rv U

1 o

= Planets, KEEP ZE2AE oA YEd@d= FHLEA o] ol Frzel o
&5 st HalmdE 0.7.0.011, 1. 19),
49) Planets, Frist Version of GRATEPA/5-D7 v.1.0), 2006, p.17.
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EAEH 53], Planets> A& 8} HE TTE0] EYAo] o]Za7o
(stand-alone apphcatlon)_o_i A
ATt o]of Planets TYHEF &
Yola Balxo] 4ALS o
do] BEAY Mu|= AA7 7
A0 ol Aol Ak ANE Do & Al ol
Agk Wy SEHoR WE A AhoA o
| 91g ofn] e AARE T oY, BRE neAd A
de fafow BE Yol 49T REALS] Fol
do]d Hefe Ao BE A Al AA Folld 47

N

=
. b= ®] Planetol A ol Eeold defe k7] Hs) o 2
dlEeold, st T HAXED, LZES O] ofFto] g8

5 i 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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