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DA SR FEBHRIWTSE G2 1); SRR 1995 4F FH R ZE e H B i 3850 ~ & " W&

* AR EEEEHRGEAES -
2008/12/261%78 ; 2009/03/091EET ; 2009/04/04355

http:ijoemis. thu. edu. tw/



324 BEERBE A 46 : 3 (Spring 2009)

HlRHZAEE , (JISC) K " HYIEE - #EZEAEEEEEEZ A ® ) (The Council
for Museums, Archives and Libraries ) $E[G B BhE% 7 " o Bl @ EH & U I A =
(The UK Office for Library and Information Networking * fi§ff UKOLN ) » ;&35
AL EEEREN Ge2) ;s BRI T " At @ RHGETE 1 (Informa-
tion Society Technology * &G IST) I H AN " BefEaEi%3 13 , (Framework
Programme ) » +4/MFEEENEHTE A SIS GE3) 5 TN KEYEES R T Al
EEEEMAALAEIT - R 1995 0L T IEASYLEREENR , (Canadian
Heritage Information Network * f&jf% CHIN ) (G4 ); HINHIE 1996 - EHEZE
SRS G Ra SR oThEns - BRAGHETT T IRINEAT AR Se 8 E TR ) GRS )5 maiiiy
HZARIE 1997 FEE B e B E MR T E T B EEfEE A LIEEE I8 o WL
HeBNZE® 22000 FHETHY T B EEF IR B A ARG E L GRo) e

TEE — A LIRS - TRBIAAE AR - TR B S8 H 1997
SERNET TN B S 85 TSR - A6 2002 SR LB A HEE) T AT S R R AR
F&1E 1 (National Digital Archives Program) » 57545 E /7 B R #LiE 2 B2
Yy~ SR~ BRI o BTSSRI R - T e A B
T ~ FESEESTER R GE7) o )R EIME TR L " RS S AR R A T
LT HEEL T TR SUEERHE ;) (National Repository of Cultural Heritage ) 2 7
H o HIVZECRMMER ~ SrEMERGEITSULBITE IR AR - BHEAIRE - 0
FEHEGNRHEOR H A bt - B UL &R RAGOER GEg) -

SR+ B R Py B & ( Digital Information ) BREAI P ( Digi-
tal Objects ) ZEamEHH (life cycle) » HIERE (creation) ~ #EHY (acquisition )
#mE (cataloging ) ~ 7% (identification) ~ f#f# (storage ) ~ f&1F (preservation )
HUH Caccess) ¢+ B SEAAEREHIIGS GE9) « AEANLL - AR B & EHE
WAS ~ BiEhs - BRSmA - SRS - Sl E o BN 55
M R AR ESRE SR RIRERE - BRIEE R B & IR
G R B2 &R 2 B - B &R IE AR~ B K
18 2 N R BGRIFF R E R GE10) » BOEF RS AR & Tt
Kuny B2 EGRE - AL PUZSEHIRARE - —HIRAEHLE
i NEERYBA SO rTREEE A PRV R B GE 1) - RIBLH AT EE ~ B »
B S e i 8 B AR R R -

A LA A S N R EOEE T — Y T AR ER S b B B ek
st L T ERE R BRI - S ¥ 3RS A bR < B AR IR F
T BlEDEE IR A BRI EE T GETE A - DR H 2 22
2 B EARRE R I I iR BRI » FEA SR — il 18 » 28— HiiEmN
AR BRI ST 0 B =S BRI R L A IR R R
VIR R R IR BRI T L B B - SR A EIERC SR AT ~ PR
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FERAEHI B AR IUSRAE - LARTLEBRCR - 555 H RS -
o B E ORI

ARIA - B AR IR BRI R B 22 — - IRIREK
552804 Kranch ~ Muir ~ Lawrence » Rothenberg * Wiggins » Cresp * Lorie *
Waugh ~ Pace %R £ B2 E WAL &R E e E /T HAVISE - EOE T R
YA EFRTE ST » AR AR (GE12) - HAp2s —Hay AR E - fiSEE
(refreshing ) ~ 151k, (standardization ) BEERBEE R} (metadata) 55 » Z i A HER
TAE - HEEDE T =g R ﬁﬁ%@?tﬁ%%ﬂz s B ERIRLE
HFEEE (migration ) ~ BiE (emulation ) BLEZE (encapsulation ) » SEEAT &R
TR By B R JFL g SRt 2 E AT R B 0 o 3 U o 5 Y
Witz — 5 H=FEAVEBIIE - A5 RHIRTE (system preservation) ~ EHE—ER
#E (preservation through redundancy ) BLE[JEAR AR S HAL n] BB HE - HH
YRR B AL O B IR E AL AR - AR R NS R R E & -
FirEREUI R A7 RME

R 1 B2 A REHRAE K%
bpit) i B | Eie |
J&x Hute L e
75 7 HE  RHRE
el R EEERHAE
AR B EIEGOAR A ] B

BRI U%%% Hos F AR g (BT -
SCHE 2 2006) 0 100 ©

DR A PR ERAR G Re

L LEE2

WETF IR AT R T SR ) FEREREF DAY - SRR B B
TP EIHTRE £ BIAN - R BRI A 2 US B BESHRR - SRR SR
EDERRFT - BEJT3R AT DU IR RN B B R PO B A e 2 1L ~ B - 51
A AN PR AAAE A I SR - S B RN E K BRI -

e
L E HRERASIIEER L - BETHE ~ FEFEK - Metadataff
e FRAGRE - BRI BB DR R A A - 2R

ﬁﬁ’l%@’fﬁﬁ’@T iSRS G RRPSIAA eSS [ SdaSE NP AR B e
Y~ TRERAERIAS - DUZRZ HIA AR - 05808 BRI & mR g A IR
f%f@? 1B R Bk IR R -
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EReRRER

AR LT TR E A B AR S D Bt - DU R BRI A A ~ A
Mg o BB H MDA o R R R B RN IR AE T TR P 23
PR R L IR MR R - i VR R R L B A B A B N
st 5 PRAF IR R £ BB A RC sk B RN BRI &R - 61
ZZD CFUAHGRERGERIT ~ BRI~ 2R RERIORIEEED - SEAIRERR -

» DSRORAF BRI T - SN B R AU AT TREME -

(e

HEE HATRE HORIIRTE TR — - HRRE R AR & Bk
BRI ZURTRVIR RS BRI T 5 SR R AR AR R uE (L - DX
PG AERE IR - WA BB B RRGE AT — AR e 3% B A RS 200
— AV ~ BREEEE b - DR EEREIAN A SRR AR R T
2 DIREPRILSEHEENME - FRBE B REAE N BT B AT RS g L -

(B 5

WA ST B R SRR A - EEUE R (em
ulator) ERHTES BRI Z IR T ABIR - R — AR AT DR B FATES =R
EHREmAAZE - HEL - BREAMERT DI RE A gEA E%&fﬁ%éﬂﬁ’ﬂ
SME (look ) ~ JEKEE (feel) FIRFAEHITT Ry (behavior ) HR—— s HIZK - 8
(VA= GIEIE BN 50 N TR AR B4 2 GVA= R G 1  Maet e

(s

BT R R BT B AR S AR R BRI SUA360BE ~ AR ED -
FHEREEEEA o @A T MetadatalYAM - 52 RN AR B
HAEN Metadata— L EZEHEAK - HEEF Metadata TS HIRREN B EFEAE
BHb o+ A SRR A AR IR AR R BRI D RE » RorHR o P & & ARy
- SR E R » SR AR AR ~ i ~ R (RN -

(ESRIRPRAF

SRR RAT XA Ry B2 i1 (technology preservation) * %%‘Fﬁ?’ﬁ%ﬂﬁﬁ%ﬁﬁ
i VR R B AT & A A B BB ISR AR IR I SE B AR AF 2k A BB
TR e % i~ MEE R SE RS ~ Bt ﬁiﬂ?ﬁ%ﬁ&%&LLguﬂz&%
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WEER R E

Pe—1EE 2R R E AR R - WS ENNREEE - e ~ BRE - &
e 5 RS B B R L E S (mirror site ) » DACRy S fi
k< - EHAEFZESEBITEE o WRAZIRERA SRR RE L - DI
1B ERRAVERAH -

VUG AR B HL A P R EE e

BETER R B A B AR N EDRARA ~ T i P s A LR IR A - 2R
M B e IR s H AR R LE A LB R R, - DU RS R ~ e
BAER] - 25 NH LA, - ORRE B LS R R - BB NS B
JFf 5 DL B SEEAAEY th A E R - B0 - RS YIR BRI
3D THZENEARAN R o FrDUL R T AR BEZ R -

= RBPITRH ¢ BEHERSCEE A R R
(R

M EER IR A B B T ) R HIR TR B R A B R /N
FRBT TR BB S BAT SRE T 3 - BXETEEE 2004 FEEERRLG - FRRSARIRS B SER T
T EEEERGEBIZ BRI ZS A BRI § GE13) T BB ERAEEAE ) GE14) Bl
T EEBEREREA SCIRE | Gi1s) =EREIEE RN SR T34 - BB R4S
WERATT

I TR GERRCETDZ BREE RN B - B2 HEEE
BRIEE s M i BB I T E R B B 28 © $%FH Windows + IIS + ASP + JSP
WRHERHEE 17X - R E R T - R ERES T BT R N A R S
SIATEN AL T 50 F ) %% 20 Metadata » 155§ Metadata #8252 OAI-PMH {5 €1
FH o FEELER R BB ST BRI H SRR A B R SRR

2. TR BIEHIRMERRE - 352 —E LB 45 (Open Source ) HY
Wiki SE5 T B AT B (R RGN SRR » B S RS AR Bt 11z B s e B
HEfRE - A EEEZIT - DURHH R EE RN RS o Bk EFI
TEEAIREER AR - SAHPAZEERA T Windows + Apache +MySQL +PHPI /=, -

3. FRM= - BIEREREN YRR - B — RO E R R R 0 B
TESRIBERCY I AT ~ BBk TAEH BURGR R AR ER A A 1S 1E -
YREERUG B it BRSO BN LR - it & KR ERHE R - 2
HBAEE A T Windows + Apache + MySQL + PHP /5=,

| BorZa T EE A 2007 SRR » 35T it = TR R EE -
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Bl &EAREERRTE2007FEMELREEE

CI e e

TEFEASHUTEEIE 2t » et B EERN 2007 FFENRIF DR - dE#S
BIEWIEFEE - HECRMAE B B IR F BB BRIl 7T - ARG #E B — LR
0H .

L. FJIARY S N i 2 B & E IR T L - 205 FEE R AR K Bl
HEEi 5T » R SCRE AR A B BT - FERESIE A Brysgn - M ER 2B AR
18 SRS B RVIRT I RERIRTER N - ERME D RREEE - R
DUEH - BN T SEEEERIEREE | IRt ARSI 4/ -

2. VESERMENT - R Rt EME - L2 — B MBI - 2L

B RERE B B A A EOREE L R B - WA E IR R SR A BRH
Windows 2000 Server @ HH % XA A EiklE (AIAREE @ HaiE=)
HURCER » RV ESE N BN - BN -

3.ERME X EHT R - AfERE AN BRI A E - 3 iE - BT ik A i
& BRI - flanT & #%*%iﬁf&;iﬂg_J%Ei_léﬂTHﬁhdedla“uklégﬁﬁﬁi
e RS BT AR A 22 FR K AR RIS ER F Big-5 » B SC itk
MHEH - ECAFEEATHY Unicode #iUR ©

4. BRI RS T - AT SR ERAE R | DR B IS My SQL ¢
WIS A RRASZ S BN 28 - w708 A Latin-1 B8RS - BELUTF-8 1Y
s T XA AR

5. JERRE =Gy HEXGES A - 407 SEREGEENE BB &

=5
S
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KRR PR ASP ~ ISPEEREGE SPH%E - SE B A B AR A R AT ER Y
PHPIEAAFE - B TRV EWRESS - W IIHERERI AT 5§ AN SRk
HERLEE | B MediaWiki BRI AT » BF 2 SREEEIRT -

B 7 DU ERCERIRTES N - AR 2 AN/ N - BRI
B R B SR S Y PR A B - FERE R SR BB R R 2 AT ELER
HEEE IR RIS L 51 - W38 THEITRIPIR RS -

9~ R EFEIR

Foff R H 2 AR B ANRE I R (L F AR B - FER B
HARIF TR SR T~ AR L BREEER - HE - HE SR
FEE - WETTRMERE - DU SR (ERER -

(LR

1.88%

ARMERMRFRIERERES — - (1)K B R 2 — A RIS
fE3%fii (Network-Attached Storage * f&ifH NAS ) A 5 (2B & KHEHE AR k&
FHER ] XML A e 1 3R Bt o5 H 8% - 2068 2 Fos o DL Rt {2 T
ARG BRI R K E T A A T - ARERIRIARG - (5
EFRY AR TR - A R SRR T RIRR E RS M B — AR R
w0 TR T BHEERMAE T AERER T -

20055 42 3 T ST SRR TR SRR ¢ 23rd ASIAN CHAMPLOMNSHIP in MIVAZA second Place

e En

B2 Bk A E B RIS B ST Rt iy A A R IR

2. 1A LB REE R
FHEH R Big-5 ) Latin-1 SRR UTF-8 A& 5 A 2k =R A B Al
EITHYRERERR LA XHTML » XML ~ JPEG ~ GIF%5 ; 2R IR ER A He 51
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B BRTERE HERHIETDACK SN » ST T BISE FAAEHEAI DC ~ NITF
RSS% » ARG MILZRIEIARTE - #EuhiE (G5 S FIZ RHE 7 Rk
I E A5 THYPHPAIMyYSQL - [ 3 Frs Ry AR iR AR #E{b Metadata:Z —f1 ©

—<DACatalog>
—<AdminDesc>
<Project Creator="{% T X E & LB EHAHERF 7 AT GenDate="">& k(7 IV </Project>

—<Catalog>

—<Record>
SR B 1 N BB R R T B2 A LR 5 A B2 T2 15 VR R BR S A L o SRR A 2 R B B 5 (1)

</Record>

<Record> A E/E: 257 R XY </Record>
<Record>}FZ8H4. 518 </Record>
<Record>[]221#:2005-05-19-2005-05-22</Record>
</Catalog>
<DigiArchivelD>MUSEUM1</DigiArchivelD>
<Hyperlink>http://163.13.175.47/dc.php?autoid=1</Hyperlink>
—<ICON>
http://163.13.175.47/collection/2001-2010/B2005-001N.jpg
</ICON>
</AdminDesc>
—<MetaDesc>
—<Title>
20054F 55 23 G Bk SR A4 11 B HER8L: 23rd ASIAN CHAMPIONSHIP in MIYAZAKI Second Place
</Title>
<subject>[F [ # H</subject>
<subject>#%7i</subject>
—<Description>
200555 H19H-22H » 523 MIEERIRIRTE - 72 HA SRR - PERERS TH 4 2IEEEHER - GEPERD) - |
© FR O JERE - REEEEEHKRHI) -
</Description>
<Publisher/>

B3 A& %ARAAE R ILMetadatah #] 74 B MLk Fhe R IR G

RO « EE

ST B B R R IR AR L - R A ERR R B BT
B o ARSI 2007 5 8 H BIAAE iR ER T - 2008 43 H _L#HIE -
2OOSESE%E%%E%3$ELBA%EE1’F * TEASERCRRTEE - AR E THE
HAESARTIEEE - 1 EMEREEE - 2 FERMEE - 3. ErisUEE -
4. FEFIREEE - L/{Tuifﬁflﬁ‘ﬁﬁﬁﬁhﬁﬁ BB IR SRR 5k

1. BRaFEREEEE

Fete Bl I SRR A BRI DI B A SR 9 AR S 1 P Bl e e
BITRET - SUEANE 4 FrR L SRHAE - THR DR STl AR DL A7 A ik
we T B AR e P AR B I A Ak - NMEZREPER - g T
R e B ] FERL -

S35 > By TG AR - IS R 18 R
BT P R R B AR L RS — R Giga-bit fEES EFR - HFIR ﬁ%&ﬂi
PRSI AR ~ BREHES— DR - SRR R T AR 100Mbps SR T
s 1Gbps °
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i

|
— = SE[T ke A7 —
o | R e
server
PRI
— = Hirst " S | BRHUL
server 2

Gigabit B

(JE{100Mbsp )

B4 AL ERARE

HEE R B IR ES AR AR S R AR B R Ei R 22 - S9oh s
AIHEB R B M, LR E ARSI T

o rPLLEREHZE 1 2 % AMD Opteron 2214(2.2GHz )

+ FC1EH#E : 4GB DDRII 667 ECC Registered

o BERE : 2 FEENHHEY 250GB SATA II 7200rpm

o NG« BN A7 4 Broadcom BCM 5721 {8 Fr » 24 10/100/1000 Mbps

o BERERFT ¢ AR ATT ES1000 PCI-based

o JEEB @ oflE n AR S (4 K2/]N)

o HEJEALRESS © BEHS00W

o R~} : 670 mm (L) X445 mm (W) X43.6 mm (H)

DL RS 2 H AR 23 2L BRI PR i _E il =8 R - H R T Gk
BRHEELEE | PR ERAA - TS EIEE E RS0 - IR T RS T
X DRI B &R IR FERIA 5 1 T SR ERE B B I AL & R
B AT SR ERE SCYIRE J IRITR RN o Fr AR E] B - B AAE -

2 ERRGEE

()RR

5 eI e A R BE IS SR+ (ESE R R RS BEs | B S5 2NE it s
FETES AL Windows I Linux Jyi R5R © 2RI - ZEuEFFSE = £ Windows
B Linux 2 RAC RAERIRTE o ARICREE DUE R F 325 Windows I Ry
Linux @ FEZEFEKRLTT ¢

A FEE : Linux FEEEHKIE » Yankee Group WA LU EZE LM
/R - BEUR S unix-like FUTFZERHEE L Windows fRIIRZSFRE (G 16)
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B. Z2 1% ¢ Linux @& 52 G & AR BESREZ KN Windows »
LA VB ERS -

C. #&E  Linux & B HKEE - BeEn - B R EREEE AT 5 b
JEHY » BB RIS SeisE & -

ARIM » R Linux AR BB EREFE » KB 508 H ZAY Linux %
I THOER - A REEE R ST -

Linux fx 7 /& FH 257 B A M ET - $FE L %% (Linus Torvalds) fR 8 Andrew
Tanenbaum FHZ R 1986 - 58 B AV HUE /N Unix £ /0>—Minix * #5FC bash
gecFHETH » A 1991 L A& —E W 4E Intel 19 386 2% LB ERY 8 BLAR Unix-
like TEZERHE o PRI - FEELIXR A Linux LUE A /A 5% (General Public
License * f&§ifli GPL) Ji=UREH » BPTE ABERT BB - Z1REr 212 AaLE A
FEAE Ry Linux i 7 B AMEI » i Linux FEE IR REIFEERRSEE - A5 TS
HEEAEERC— -

Linux A2 ER LR - FEHMEXEN - fE2h] » FEREE T
BREHIEIA - SHFES (Richard Stallman ) #4% » 2 1984 Al H HHik e R ey
(Free Software Foundation » f&f# FSF) 1 GNU (GNU’s Not Unix ) HZ » W AEr
MBI GNUREZL » [KILHE Ry B ik 2 & » JeRiHe ki bash ~ gee B4
H EFFEF2 % H iR BEEl Y H GNU B » GNU B Linux 58645 SO T —&
SEEERESERA - BIS P Linux {E3E5R4E » JERE Ry GNU/Linux & BE#E -

GNU/Linux HATIERE BT » FFZAHRMAIE3EE GNU/Linux 58 17 H A&
A Linux TR » E2OCEEETE G17)» ik — 3l - DUN iy B
B HFF L (F R R E R 25 -

A. Red Hat 25|

M4 Linux F P i BAARERERY Linux 251 ThICE BALIE A SIHYRed Hat 251
ALE A B i 5 Bob Young Fl1Marc Ewing /A 1995 FF- £l - BI{F Red Hat Linux %%
ITRRGT AR« B Red Hat 1240 (Red Hat Enterprise Linux, RHEL ) Kzjif#¥
WM %2 Fedora Core (SFE I+ » FedoraFRHHEFEE ML » hEFFZEL
EAFIEXE T2 ) - Hig KR EFHASERANEHE - @550tk
B~z 1% - MEHZERET - BAIER yum/rpm 52 KSR T IR ESE TS & B
TH - Zi# yum/rpm A] LUE RO CER RS AR MERRTE - SRS L2EE N S -

B. Debian &%

Debian FHE[E] A Ian Murdock A 1993 A7 - & e KHYFRF (02 1E s g
GNUHi#: » 100% %2 - HEEEFIMERA AR - EhRRIBAENES
OB E P T H apt-get/dpkg * SBESERLIE/A FHY yum/rpm » 5540 » HETME AR
Knoppix 5z Ubuntu Z£{F 2 F A Debian Y53 7M1 Linux Z&{ThR -
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C. SUSE &7

SUSE /2 EEA — 83 1TIR - 'E PRI R AR 1992 4 RAIEE - 7E 2004
1 AL (Novell) i - BIAERY SUSE Linux 21 TRt/ Eora i 2% « e
Y SUSE 1 ZE R % F it BT 2% 1 52 251 openSUSE ( FHAEE &R ) - i KIvFFta
AR HEZE o G YaSTESSRIFEH T H. -

D. Mandriva

Mandriva Jii#; Mandrake * £ F-FH—{71ABH 4 Gaél Duval 2 1998 Al
TE 2005 -850 T PN A AAY Linux 74 Conectiva 5 2 7% Mandrake 5t 5 44 Ry
Mandriva « B KRR U BEA A SR E TG 53 #4552 Red Hat Linux e

HEE 2T > {HHAA Linux Standard Base (LSB) (G218) LUk H$R%4E4E
HJFile system Hierarchy Standard (FHS ) (G219 ) EEHEAIAEIFEZEE - 54N
HY Linux 251 THENE E A HFIRY Linux BOOEEEM R » B AR AR
BRI AR 2 R b 2 AV E B T H R SR EE THEAYARR | fEEE R
Fedora&i% J » Bl i thiihi s » i L E2 B R Linux 8B1ThR - FrRAK
VESE R E R E £R H Fedora ©

(PR Bt

A Linux BIFE ZAREIRITIR » e AR ks aE IR 24858
SEREIRYEEITIR » WIEFGEEM AR TTH - DB S » R A MRS R
IBM ~ HP » DELL * ASUS%§ - f{REE 7] Z4ERG3EhRAY Red Hat Enterprise Linux
5 SuSE Linux Enterprise Linux * HE& Linux #{THRAINERE#RIE 2 A THE
Ry Fedora BRI N ERE RS s (RAE HEE » G 1 R Rk SR r N - %
RS EHEE - HEEREEE N Flkes - FEREAHE MG M
fRIARZSET TR » EE fRIAR 2R #E 50 4 A4 HC Fedora L 1% I BHAGIR AR

TSR Windows NT Server & Fy Linux & » FRETEIMEFERME
4N - i KZERE ZHII Windows NT Server & 32bit FIfEZESER ( HRTH ST
Windows NT Server #5& 32bit FUESERAME ) » HEC IR B3R E S 4GB »
EEREGEEEEE 3GB /i » MATERAII Fedora HIlEEEE 64bit fRA - SRS
fH FE R E AR IR - EE R SRR E R AIER 2 R

K2 FERARBRBE LR

EERSS FiAReS
rhoupRBEES BEYH 32bit Intel L% CPU #£JH 64bit AMD #4%.0» CPU
Wt 1GB SDRAM 4GB DDR II ECC Reg.
TR B4 120GB IDE HDD ] 2E K 250GB SATA I HDD
HEEHE  100Mb 1000Mb

S TE{EERME BN EEE g AA 1R - 835 Windows NT Server
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Bl Linux (EHIEIEE KA - BEREGS S ABKS TER @ B L%
FRIIA GEAE A AE IR R o (RICAE I B R EAE T - AP # T # K Linux
WFETE - 553 Linux RHEEAL - ERER Linux fEER#I - HEREREE
AIARFEAIMyYSQL ~ Apache » PHP {25 7F Linux FESFEE A -

3. &ErgiEE

(1) & He} e Al B R RIS A% =X

B B A - B B A R A B ORI R o - IR =R
MAEERFEA—  EHEXBAE - $EERRERH MySQLERHE - (HHZk}HE
TR AAEIE - H—— i~ Rk o SEERE AR AR ~ s - DU
RAEE o} EEE RO — DR B I SRR AR R e -

ERERRIEEST » A =87 R ER ISO/IEC 8859-1( Latin-1) F1Big-5
Fi3 o ISO/IEC 8859 52 BIFEEHERH AR ISO (International Standard Orgnization ) Fll
B EE T 158 (International Electrotechnical Commission ) B &l B —3R 51 8 fif
TCFEEREHE (3220 ) » HrhZ —[YISO/IEC 8859-1 2LLASCII LA - fE22E MY
0xAO-OxFFHYHIEIA » JOA 192 FRERFFIR » THERZ B R T F R P
BREERBER G 21) © 1M Big-5S AR #E R Bl N &R T2ERAES R 1984 4F
REIHE - RVIEE BRI EEA AR AKESRIEER - Fr iR Big-5
(3£22) » TARHFA T HARA 2 BB RS SR SR R AR /2 15 Big-5 ISRt 3%
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Abstract

This paper focuses on the long-term preservation issues for the Digital Archive
System of Taiwan Baseball Culture Assets. Funded by the Digital Archive Proj-
ect of National Science Council in Taiwan, the system was created five years
ago and became outdated. It suffered problems such as overloading and unsta-
bleness. In order to preserve the valuable information that accumulated in the
system so it can be accessed by users for a long period of time, the researchers
adopted the technologies of refreshing, standardization, metadata, system mi-
gration, and system redundancy to upgrade the system. Then, we analyzed the
website's log files to examine the effectiveness of the new system. Finally, the
article suggests the National Science Council to establish a long-term digital
information archive office as soon as possible, to plan the long-term preserva-
tion strategy, to train the technical staff, and to encourage team work between
industry and academic units in order to provide the needed assistance for
digital archive projects.

Keywords: Digital archive; Long-term preservation; Migration;, Metadata

SUMMARY

Introduction

Unlike the conventional real materials and objects, digital information is
not easy to preserve for a long period of time simply because that it is easy to be
modified; the digital mediums are fragile; data are easy to lose and disappear; it is
highly machine-dependent, and its technological life span is short. Dr. Kuny has
warned that if we cannot preserve digital information properly, it would be impos-

* Principal author for all correspondence.

http:fjoemis. thu.edu.tw/



344 Journal of Educational Media & Library Sciences 46 : 3 (Spring 2009)

sible to restore it ever again. The digital civilization could then turn into a dark
age. Therefore, all over the world the issue of preserving the digital information
is a big concern among scholars, government officials, and businessmen. To study
the long term preservation challenges of digital systems and make the valuable in-
formation available for future users, the researchers examined the Digital Archive
System of Taiwan Baseball Culture Assets, one of the digital preservation systems
funded by the National Science Council, with a number of preservation methods
as a result of this research.

Empirical Results on the System

Three subsystems were built for the Digital Archive System of Taiwan Base-
ball Culture Assets, which are Digital Archive of Taiwan Baseball Historical
Newspaper Records, Taiwan Baseball Wiki, and Digital Museum of Taiwan Base-
ball Culture Assets. In order to preserve the valuable information in these systems
and make them available for users, the researchers adopted different preservation
methods, i.e., refreshing, standardization, metadata, system migration, and system
copying. The results are described in the following sections.

1.Refreshing

The two basic methods to preserve data are: (1) transferring all data to a
Network-Attached Storage (NAS); (2) using XML to export the digital archive in
the database to the Union Catalog of Digital Archives.

2.Standardization and metadata

The researchers replaced the previous character code formats, Big-5 and
Latin-1, to UTF-8. The file format is adopted the standardized XHTML, XML,
JPEG, GIF, etc. The metadata of the system was also established in accordance
with the metadata specifications. In addition to the DAC format setup by the
Union Catalog of Digital Archives, international standards such as DC, NITF,
RSS were adopted so that information is easy to share, exchange, and preserve.

3.System migration

The system migration included four projects: (1) the migration of computer
hardware; (2) the migration of operating system; (3) the migration of data format;
and (4) the migration of system applications.

(1) The migration of computer hardware

All the hardware platforms set up by tower servers in the early stage were re-
placed by rack mount servers. On the other hand, in order to upgrade the Internet
connection to solve the problem of slow transmission, the researchers obtained a
Giga-bit leased line from the Information Center of Tamkang University. We also
upgraded the low-speed switch and router; as a result, the Internet transmission is
speeded up from 100 Mbps up to 1 Gbps.
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(2) The migration of operating system

Considering the factors of stability, security, and economy, we decided that
Windows operating systems should be replaced by Linux. After comparing a
number of Linux systems, we migrated current operating system to Fedora.

In the process of the migration of operating system, the purchase of server
and staff training are two major issues. The researchers borrowed a server
from the vendor for the purpose of testing so that we could be sure that the new
hardware can be compatible with Fedora. After making sure the testing went well
we then purchased the server. To train and prepare the staff for system manage-
ment, we organized a number of Linux workshops during the process of system
migration.

(3) The migration of data format

The migration of data format included two parts, mainly database structure
and data coding. Although all the aforementioned three subsystems are MySQL
databases, the database structures were different in various ways, such as the
time they were created and the applications they possessed; therefore, we had to
examine and compare the systems carefully. We also had to write program to
conduct data analysis and migration, so that everything in the database can be
migrated from the old version to the new one.

As for the data coding, we migrated the format from ISO/IEC 8859-1(Lat-
in-1) and Big-5 to UTF-8 coding of Unicode.

(4) The migration of system applications

First, we rewrote every ASP programs of the first subsystem, Digital Ar-
chive of Taiwan Baseball Historical Newspaper Records, in PHP language, so
that it can operate smoothly on the Linux system. The original applications of
the second subsystem, Taiwan Baseball Wiki, are created with Mediawiki 1.4.0,
therefore, to migrate to version 1.11.1 we needed to revise the portions that were
rewritten before based on the new structure. The overall tasks included modifying
the database structure, revising the malfunctioning websites, fixing the incom-
patibleness between different versions, fixing functional errors, adding new plug-
in applications, etc. The third subsystem, Digital Museum of Taiwan Baseball
Culture Assets, was created most recently and the websites were designed with
PHP programs as well; therefore, we only needed to copy the programs to the new
platform and reconfigure the environment variables.

4.System redundancy

All of the three digital archive subsystems have another set of redundant
system as backups. Data can be automatically copied and transferred to the back-
up system daily, which would work as the active system in case of an emergency.
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Performance Analysis

The implementation of the system started in August, 2007; went life in
March, 2008, and began to work fairly stable in May, 2008; thus, the entire
system migration was completed. The researchers examined the transaction log
files to see the effectiveness of the system migration. The data analysis included
the number of website page views and searches from January, 2007 to November,
2008. The results are as follows:
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Figure 2 Number of Website Searches

As the figure shows, the lines of both numbers of website page views and
searches went up and down from March to August, 2007, but in general they
showed an upward orientation. In August, 2007, the usages slowed down, which
was a warning sign for the system loading. From September to December, 2007,
the usages kept almost flat, and could be interpreted that the system loading had
reached its limit and the system could not process further requests from users.
The migration task started in the end of January, 2008 by purchasing new server.
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In February, 2008, we began a series of installation and testing for hardware and
software programs. During this time the system lost its efficiency dramatically.
The new migrated system was up and running in the beginning of March. The
figure shows that the new system greatly improved the system efficiency; the
numbers of website page views and searches not only went up and were a lot more
than when the old system was in use. This means the new system has successfully
proved its value in processing a large number of user requests. Meanwhile, better
system efficiency also means that the valuable digital assets stored in the database
can be better saved and retrieved by users.

Conclusion

The researchers successfully accomplished the migration task for the Digital
Archive System of Taiwan Baseball. As a result, the invaluable digital assets can
be made available to the general public. The research team was responsible for
the entire system migration project; therefore, spent a fairly large amount of time
and manpower. For those research teams who are lack of the needed technology
background and skills, system migration might be a difficult effort to pursue.
Thus, the researchers conclude this paper with the following suggestions for
the National Science Council in Taiwan as a referring resource for future digital
archive preservation projects:
1.Establish a digital information archive office to provide the needed
assistance for related long-term digital archive preservation projects.

2.Provide appropriate training sessions for the staff of the digital information
archive office so that they are well prepared and understand various
preservation methods and techniques for different types of preservation
projects.

3.Develop a set of standard operating procedure with regards to the system

software, hardware, data migration, and data preservation, so that the
overall migration task can be accomplished effectively.

4.Team up with experts from the industry and academia in order to share and

distribute the invaluable knowledge and to provide insights into education,

training, research, and services.
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