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Summary

Title of Project Study on long-term preservation technology of dataset-type electronic records

Key Words Dataset, Long-term Preservation, Migration, Emulation
Institute Jeonbuk National University Project Leader Yang, Dongmin
Project Period 2019. 05. 02 - 2019 . 11. 29.

[] Research Purpose

Tast Number Research Purpose

- Focused on migration, survey and analysis of dataset-type
electronic record status and long-term preservation technology
- Establishment of selection system for dataset preservation format
Research Task and selection dataset preservation format
Number 1 - Development of conversion and restoration function for domestic
DBMS CUBRID
- Proposal of preservation method according to testbed construction

and test result

- Focused on emulation, survey and analysis of dataset type electronic

records and long-term preservation technolo
Research Task & P &Y

- Establishment of testbed for verification of technical consistency and
Number 2

experiment of dataset emulation test according to the preservation
method

[] Research Result

°o Research Task Number 1

- (Survey Team M) Focused on migration, survey and analysis of dataset-type electronic
record status and long-term preservation technology
* Survey and analysis of SIARD 2.1 standard and open source project (SIARD Suite)
license policy
* Survey and analysis of SIARD overseas cases and system/operation/management of

public institution administrative information system

- (Criteria Team) Establishment of selection system for dataset preservation format and

\




selection dataset preservation format
* Common criteria for Selecting Electronic Record Preservation Format

* Unique criteria for selecting dataset preservation formats for RDB and non-DB

- (Development Team) Development of conversion and restoration function for domestic DBMS
CUBRID
* Development of SIARD Suite for CUBRID, and creation of building and execution

manual

(Verification Team) Verification of conversion and restoration for dataset-type electronic
record preservation format
* Conduction of ‘Pre-test’, 'Verification test’, 'DB Size verification test’ and 'Real Data

verification test’ for verification of conversion and restoration for preservation format

- (Integration Team) Proposal of preservation method according to testbed construction and
test result
* Analysis of SIARD advantages and disadvantages
* Derivation of modifications of open source code to utilize SIARD’s preservation format

* Proposal of dataset preservation plan based on SIARD

© Research Task Number 2

- (Survey Team E) Focused on emulation, survey and analysis of dataset type electronic
records and long-term preservation technology
* Survey of emulation cases on digital Vellum, olive projects, and digital forensics
* Investigation of UNIX-based virtualization technologies and alternatives, Unix To Linux

transition methods/considerations, and transition cases

- (Implementation Team) Establishment of testbed for verification of technical consistency
* Building an Openstack-based cloud and emulation test environment to utilize open

source

- (Experiment Team) Experiment of dataset emulation test
* Section of emulation test system selection,
* Experiment and verification of system transition into an emulation environment

* Derivation of emulation procedures and consistency verification items
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o Band Interleaved by Pixel, BSQ, DEM, | CCOGIF, DIG3, Geospatial PDF, IHO,
ESRI Arc/Info ASCII Grid, ESRI SHP GerraGoGeoPDF, GeoTIFF
& WARC, ARC, XHTML ARC-1A, HTML
ol EML, MBOX, PST XML, MSG, PST, EML, MBOX
&3} 7IP, TAR, Baglt
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e
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T 73 NARA AU LAC 9= TNA IFNAA 29 ASFA F=3SAC
PDF, DOCX,
ASCII, Unicode,
EPUB, PDF, OOXML, DOC,
PDF, PDF/A-1, PDF, PDF/A-1, PDF, PDF/A,
PDF/A-1, DOC, ODT, PDF/A-1, -
o PDF/A-2, DOCX, . X PDF/A-2, DOCX, - DOCX, RTF,
EA(AAE) ] PDF/A-2, DOCX, OTT, SXW, ) PDF/A-2, ASCII, .
ASCII, Unicode, . . ASCII, Unicode, . WPS, JPG, TIF,
ASCII, Unicode, RTF, WPD, Unicode, XML
OOXML, DOC, ) DOC, ODT PNG,
ODF, DOC WP6, WP, WP62,
WP61, XSD,
DOT
ODP, PDF/A-1, ODP, PPT, ODP, PDF/A-1,
- ODP, PDF/A-1,
Z g A e o] | PDF/A-2, PPT, PPTX, OTP, PDF/A-2, PPT,
PPT, PPTX
PPTX SXI, SHW PPTX
SON, CSV, XLS,
. CSV, XLS, ODS, .
JSON, CSV, XLSX, ODS,
ASCII, EBCDIC, :
XLS, XLSX, . ASCII, Unicode, . XLS, XML, DBF,
HolE A E DBF, OTS, SXC, | CSV, XLS, ODS Ccsvy
ODS, ASCII, XML, EBCDIC, SIARD, ET
WKS, XLW,
XML DBF, SIARD,
XLSB, XLSW
MS Access
TIFF, JP2, DNG,
GIF, JPG, PNG, TIFF, JP2, BMP, . .
' TIFF, JP2, DNG, TIFF, JPG, EPS,
PDF/A, TIFF, JP2, DNG, GIF, JPG, PNG,
) . BMP, GIF, JPG, SVG, SWF,
A A o] 1] | PDF/A-1, GIF, JPG, PNG, PDF/A-1, TIFF, JP2
PNG, ODG, WMEF, EMF,
PDF/A-2, ODG, | PDF/A, DICOM . PDF/A-2, ODG,
SXD, CDR, VSD i DXF, STEP
SVG, NEF or SVG, Exif
CRW, JPF
WAV/WAVE,
WAV/WAVE, WAV/WAVE,
BWF, AIFF,
WAV/WAVE, MP3, BWF, FLAC,
MP3, AAC, WAV/WAVE,
A=} BWF, FLAC, . OGG(0OGA), AIFF, MPEG-1 WAV/WAVE
OGG(OGA), MP3
AIFF, MP3 WMA(ASF), layer3, MPEG-2
WMA,
MID, MP4 layer3
MID, MP4
WMV, MPG,
DPX, AVI,
' MXF, MOV, DPX, AVI,
DPX, AVI, WMV, MPEG-4,
MP4, WEBM, WMV, MPEG-4, AVI, MPG, MXF
oAk WMV, MPEG-4, | MPEG-2, MXF, MPEG-4, FFV1
SWF, M1V, MPEG-2, MXF, MP,
MPEG-2, MXF, DCDM, MOV,
M2V, OGG, DCDM, MOV
DCP
JPEG2000
ol WARC, ARC, PDF/A, SIARD,
< WARC, ARC HTML
HTML, XHTML | XML
) EML, MBOX, EML, MBOX, EML, MBOX,
ol d EML, PST, MSG EML
PST, MSG, XML PST, MSG PST, MSG
CAD STEP, PDF/E, STEP, PDF/E, STEP, PDF/E,
X3D, U3D, PRC DXF DXF, DWG
GML, GTIFF, GML, GTIFF,
KML, ESRI KML, ESRI
ArcInfo Export ArclInfo Export
A g3t (B00), TerraGo | (E00), TerraGo GML, GTIFF,
Geospatial PDF, Geospatial PDF,
ESRI SHP(ESRI | ESRI SHP(ESRI
Shapefile) Shapefile)
<E 6> AATY FHY FAREXY T I



o AVEREXR V& 4%
o 74

- AR E=Y ANEA I FAAS RSt 7|3 b s Al Bty 98 A 59
AT, EAREEZW wetdeld, AAMES sl sz AR 4% (e @ NEO,
BaglIT, Xena, AAP &)

- AR E=9] dHeoly g

HAIA"E A7 S E(E)3 A st ‘g’ e ETT B FolA FV|RE
= W3

FAA, AL, A mAstr] fls) “HEtdelH e A A
DX

- ECi¥Bagit §) -
@bagit.m

ui| 4@ bag-infort Meta Data 0y
\ l @ i ds. A.hwp -
i ) = manifest-ma5.txt Inte I'i
.I Tes‘tia D} M g ty j poi=} ('__-\\ ———
tagmanlfest md5 €ssage b BT L —
' “%. B.pdf
data
,ﬁ C.mp4
Aol L = ' Meta Data

 Integrity Message

"1 B.pdf
@ C.mp4

l—l_-III

O BaglIT

A

Jm

- etrbe] EH(Bag)® e HIIA B4

- Payload(digital files) + Tags(metadata)

- IETF Draft (https://datatracker.ietf.org/doc/draft-kunze-bagit/)
- Checksum "4 (MD5, SHA-1, SHA-256, SHA-512)



Baglt-Version: 0.97
Tag-FileCharacter-Encoding: UTF-8

_@ bagit.txt ex>

gy a.pdf \ @manifﬁst<algorithm>.m
” bagging | BaseDirectory—] manifest-md5.tct 4927730c04a5024a19659757096db7b data/a.pdf
b.hwp : €X> | 37422083352d5a8314d3d59bfb3c4524 datasb.hwp
Profile Name: ndiipp
_@[ﬂddmc’"a' tag filtes] x> | Pavioad-Oxum: 2641442
bag-info.txt Bagging-Date: 2018-07-17
= y | . Bag-Size: 277.6 KB
Taal - L tagmanifest-<algorithm>"txt
= 2 & ® oH B
=i i e I ii[a tagmanifest-md5.tct
== /= a.pdf €c9829789c48da223054f08c4e6d6a5a bag-info.txt
€X> | defc71b28593bb73c7c9428332f85da8 bagit.oet
b.hwp bb8dfl 3972a6659902d6cf4c38/0489b manifest-mdS.txt

Bagger 2.8.1

<9 6> BaglT +%

O Xena(XML Electronic Normalising for Archives)

- EF wUIE A AR gAE BE AZEOR S5 NAAS ofFfely Al=HEQl
DPSP(Digital Preservation Software Platform)e] T+ Q24 % 3

- ool shd& XML e qbell ZekA 7] w71 A oW, H71 A8k 71 & JAVA
API 2 A&

- Guesser’} 3+d X9 <14 Normaliser’} XML 78t Xena XS 2 BasebdZ 7Y
- 7% N g Ede 7)Hkek AHe HE gl 29l JEjE

- Xenaoll Al = Plain text 7}e]atg]o] ~EfUAE, dojg o]~ SQL & Eg
ot BE A NEE 3 ¥We = Unicode T ASCII L=z o] WgHs 33

- Payload(digital files) + Tags(metadata), Checksum(SHA-512)

Xena GUI or

commandiine Guessing File Type Normalising Files %"ﬂ

interface

Iena object

Plugin manager —'—_——l__—’_’f—-’_”g File

Xena Normaliser ‘ namer

‘ |
4 “"‘M/ Type QUesser | |5y ormaliser ro—

|
View ‘

Xena Architecture

<29 7> Xena T%



O AAP(Archival Asset Package)

- 0 YIS HH(NARA)S]  HAAZISE ol7lo]B ol ERA(Electronic  Records

Archives)?] F71HE 7]

- Z71 22 WErH o] B (ACE: Asset Catalog Entry)$F vl g Zel =2 <lsl& g o] A3 3
- 54
- ZA71RE dEdolg e gxd Zu=E Q& olAs FH
- 9l AAEH A S Y& ZIPH URL |4 AME 7Hs
dl=(Handle), DOI, PURL & @A % v %+ ZRZEZFY 5% 75
- 2ol el ACE +x29 A A&

71& A7 REZH TFAHALA ERE 3
9 TNA Baglt/Dspace Y &9+ B E 9 +MD+Checksum Preservica 93
o= NARA AAP(AA ] 71 A] ) AEAd+1E5GL+MD ERA -
292 SFA Baglt/Dspace HE 7Y+ 2 &3 +MD+Checksum Preservica 93

AEGLAd+1EFGL+MD+HA A 4 (Basebd PROVDigitalArchi
%% PROV VEO ARt P £ L
A=d) veSystem
3F NAA XENA A9+ 1 E 3 +MD+Checksum DPSP oY
HE Y+ 1 E 3 Y +MD+H AHA H (Baseb4
=717 24 NEO ¢ CAMS 39
A=d)
UNESCO Baglt QEgel+ R &3 +MD Archivematica | Z93¥
7 sy A B
et i Baglt AEFYg+1 Z5d+MD Archivematica | ZU &

o}7}o] B

n] 0] 3] = A Baglt Y79+ 1B £ 39 +MD+Checksum Archivematica 9y
AU = Baglt A9+ 1 E399+MD Archivematica | Zt 3

<E > =9 AVIRELN A

(£ : 20189 717129 12 AFAvd A

O ERA 2.0(Electronic Records Archives)

- AR Fel UE wel L wES A moH JE FEe BASS A sstol

ERA 2.0¢] 34



- ERA 209 /M Mflele= 2 4 OAd HE 7isa Aeshd Haxx] 5 oA s
Wt 22 g BEXAS LFshE Vs AA FHE] AR ZAAA A, AAA Alx
W3 BiE Aag swe] ¥y

- NARA7ZF b3t AA71 55 A st
A Azwlel fA49E FrHAA
2ZA7A A= BT AL FAAT
2 B8-S dok 2 orAs3)

A g 9 AL 7E

CHE D AT Se By meAgse) ABRS AudA 3F AYe P

O A kA, AEA FE, FAF AL HES $HY

- HER OAY AAE A, AT F e V5 S Fi
o), A4/AR, WA B (custody) JHNES AT JAERS TE
HA" e w4, A8 % A9 V1S A S5

CBE FEo ket MR HiE

- ERA 1.07%9] 8 oA

- REs AaFe] At B2RAE Sola fFAR ETEe F94S FEA117I
?lste] ERAS ddistels a4 HAIWS Adsto] 7l g AA A3t #4
slo] Watsl= A A sde] 87 S A
Feh9= %9 NARAE ERA 20 7] d3doz 2o /e 24372
47

- AgE JAZE A Hold

- ERA 209 X% : DPE(Digital Processing Environment), DOR(Digital Object
Repository), BOM(Business Object Management)

. 7+

7t 2E(DPE, DOR, BOM)2 5#4Ql I= 7|dteln] Hx & Al~®e] tg2 ZHd
A F% sEsh 948 4% A2z QdelERAL gAd £ 9t RES TG
2. e ol JAVA S8 TRIPl A sde] QEXS BTE BEY

a
i
=
oo

- DPE9] 48 4E El =1
AEEG ] BE7E AFsm(Bad we BT
75 AT

DPE | - 0§47 47428 dAg 489 47147 RES 9% DOR FHLLE AFdE AL
et % A9

- DPEE: NARA® op7]u|2E7 tabd dAd Ang Ad 5 du% 84 7158

rredel 7 Agwas g 4% 84 Ao ¢

A5 ATAL
Vb, deelelE s et

Bl e
r*d' It
[
9#
H




- DOR 74 84% DPECA] Ad® tAE A(5gd wolEola, &§4rtssta s 715 &g
AganE AFsi, 4R AT F3 A (discovery) 715 AlE
- NAC(National Archives Catalog)ES 53 T d2d BES 93 7 45 A= g8 tA
DPEd tAY As& Xﬂié}h 7% A4
7120 )3 FFH 2 National Archives CatalogS
et ol H &} 715 W& ‘j‘:oﬂ e 135 AN E E%“E}
- ol= el AW ZJE(PII) F Y 2 gedE=E E2S 32y

| =3
DOR | L lA(Freedom of Information Ac) £, £4& A21817] s15] Mol &l 4= 8oL} o4
TAAoE ol Aead e A Auol me Ao AT A8 W AL A4
aTAEe 49
- DORE 71&¢ 14, AA vjddeg, 34, A 2 g 2338 2E 24 (holding) #He] 2
BRE )5S AT
. DORE dlolg folatszold A% ®i 2Eow s wE e oa PAFAS
4%
- BOMZ 2743e], ol3 123 Byt Z2AAE vfs v2ys AAS #esr] 9l
A FAF S8 TEaAe ATl o
. Agehelsh NARASl %7159 2ol 2 Wa GuE 9@ A4 el B 5
soy | FEEETE ERAS) BOM F48kol slaA A%
SRR ARl UE A% 32 AN AY o] Ye B AL o E3d
. ERA 20© 9, 0%, 9T 9 Aun /% OA9se bt /% qela 759

2o oy JAFRR FAEY 27ALR e Wt mE JAE2E f
dHelEsAY MER JAEEFE dadasd ¢ s 7SS AT

<% 8> ERA 20 E&

O E-ARK(European Archival Records and Knowledge Preservation)

1
o

A=, F7kg], ol 2EYol w24¢o], 2du ¥25Z Ay 5 og] =7i7F s}

%L 715 By fY 3 ZERAE
- 2 0 QAIS #HEEdo 3u¢A el dS(Ingest) @A, B FE(Preservationa) ©@HA|, HlZE
(Re-USe) HAIE I3 EHFE
R LY PN
715 #g Ao Bas 2 VEES T
- SIP Cration Tool & ©]-&3te] E-ARK SIP I e = A4

- SIP-AIP W3st7]olA E-ARK AIP delZ w35 o] Digital Preservation Systemol
Hadg

o+ Al AIP-DIP W3 7o) E-ARK DIP & ®3t¥ o] Az Hito] 715

- wEetd o8 : IP(Information Package)?] METS A}-&



o YRR RGO HAE #e L BRE AT AR(S7H7F54, 2015)

O HelHAE A9

‘HolgHo] 2~z RE A2 HolHE F714Q AWsE VWS F& oldists A'em

o
T7H71 5949 54 EANA A

foi

o

ah

dd=
YAE, HolE, 2ZYEANE, HolHHolA Fol A 723 dastd AR

=i

- Gl Y doly, FitdelE, A ELHlE, A deolH, Fx3tE HAE(NA
diol ¥, dolgfuo]ls AR 5)
dolHAE AofelM A volgulo]x= dolguolx da] Fdl= DBMS, dl°]

Hulo] 2 ofFEAolde EEdh= on gl

i)
0
o,
£
a
ol
o,
2,
)é
)
N
N
filo
offt

O #}9) tel FrAAAE HolHMES /SR A
S RAY, AEY 8P FAe ANSD S

=7} W&
- A FA AakE 7S ES NARAYA #E] 8= AAD(The Access to Archival
Database)oll ©] %
- AAD : NARASIA 20039 29 1294 EH &9 1 Q= utolgmo]xa o}7lo]H Ajirdoz &
W] = Zels F3 voly A teEe QA Jhe
- HolE A E= Geospatial(E4 A 93 ## ¥ do]E)3} Non-geospatial + 7FA #& <

HolEAES AT
R EERIERREERER

- CHRONOS : OAIS7IH & F3l dlo]eHo] =5 ol7]o|W)3}7] 98 CSPY HAA&EFA
- HolHAE Aol mE glov, dojEHo]AvtS olFte]d] gt o R
- ofFfoly] EEA~ B @ FALE
- NS Vo E ofFtoll S dFH o ¥
- incremental archiving W8S Al&
- o}Ftol®  ER A~ FE(ingest), HlolE e (Data Management), 712 A% (Archival

it
e

Storage), 3 -(Access), ¥ 7 2 (Preservation Planning), 2] (Administration)
v Eldlo]E]= Chronos ThHi#lElo] A 2 &3 o] | ol A administrative and technical




metadatas G2t ot AFEZHQA Y82 AlFeA]
HEXW : text?} XML 42 FA%H ZIP ¥ +%

TAA ARA @A dhob

- &l Al AbE-sle] bit T2 BEXM(AIP)A 3 FEA AZF

- B olgd A AT

[T
m mmr

T =
B =
h=! =

- TNA¥ NDAD(National Digital Archive of Dataset)S Ed 199758 20103 7kx] A 32

HolE A EE olylolWstal 9l

- NDAD AlelEE 58 22 dAY £ DVDE Tuls s 98 £9e a3 /g
CSV ¥Wow Wadt

- NDAD A]2#lo] 20109 &A% 5 2010d ©]% = UK Government Web Archive’} 22

- NDADE Ho|HAE, delHAE] Wehs Lol iAo TgS F+ thfweolA, weld
olHE HE Utez g5

of =t 7% A PAZRA] A
- AREAY Fad A Gzo] #F Al~H
- AR oA A TrAx 9 Fxo] B Al2F
- ad Ay AEE w7 AR
- R R i = R = -
- HOlHAE BEXY - HolEMe] e Ak ow ghejd 4 (XML, CSVE X33 E-GIF
gtd)o 2 Export & 4= lofoF g
- dlolE M Ed g Hrt AP T FA oot HHd A¥AAS FI ol FoH
C AEZEOE o] & tAYE 7I5& KEST] 98 DPSP(Digital Preservation Software
Platform)& 7H&stsd on, tAd 7| Fol= dolguo] =7 X3 o] &
- olFtolH mE M HW g AL
- o]#3% 3}Yo] Manifest Makerg ©]4-3}¢] ManifestA 4
- Xena® &8 HEIXLWO T W3 DPR Processing
- Checksum Checker®} &7 ¥4 2ely) dHolg £48 ZUHEY
) BT 1 B UAE BB ol#AHE RE J2EE9 Checksum¥ ManifestS X3
2) DPR processing : 7| &2 vHlojgjx 9 FAXA AIE T3 ol F5FE Fotstal, o= o
ZQe3A ol Fo XenaS TE3 o= HEFWoT WA AF
) A 71EES gAY B A EW Checksum Checkerst e 24 &<l 9 dlo]H
o] A4S AEHHORE FHA
A - WElHo]H : Xena ¥ vlElH o8 Al8 Wrapper schema, Package schema, NAA schema,

Content-specific schema® T4

L RELY

- EE 9Y =2 ”Oﬂ 71kl BE 9 xe dS oS d X &

- Xenaoll Al &= Plain text 7}elaig]o] ~ELYAIE, dolEHlo]x SQL &
BEA WY v ¥ 22 Unicode B ASCH ZE==29] M-S 53

FA4, X2 Bagier

- DPR Processing®] A9-HE-AZAAnt} Checksum checkings F33 F24 - %

- Checksum checking : Manifest’} A A|FoZHE E A8 7|52 A4S &

- Checksum checking> DPR ZZ A4 9 A GAdA F38%
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- 2912 277 2 Y (SFA)O A= Digital Archiving PolicyS %3] Hlo|EH A ES E33F

AR SZo] g AP AA

- HolHAE de FolE wE shar gl o, ool sl AgE = #A, st A

HolE S t)st o}7lol WS st ¢
_ /‘E‘H]‘J]H(anary data)g}. :LO“ EHT}_J_
2 AA

o
™ o o] B] (descriptive metadata)E TR g o}7}o]d] H ¢

Cobgbel e 9% RTANG : QRA, ABA, FAA, 7HEA
- obgtol Ez Al

Al

- SFAAIA Aelste obztoly 3 ‘obztely ZzA2Y onli /SRS A wE
& d7hom tgo s5eAR FEF

- O 7I5E AATIHAA BeR e A AYE A A, @ B O F5, @ 7EE I,

@ W=z 32 AHT

[

2 A2

+ obobely ek

- Migration principles 7] HAZ 7] wjiol 7|E5E] dis] o3 woir; It o=z

whol 2elol 4 FaAToRA A 7

o
rlo
o
=

[

s
o
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oXl

- ol AT = = SFAAZ2RZ A

f
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2
o
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» e =AY
o
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>

E sl

| 34
- METS, PREMIS %9 WEtolEHE A1&3t] WE&=S AW}

CRA, AR W e

- ESSArch : OAIS 7|¥e] A d AHKB F7] BE Q& £574
- ET(EssArch Tool)¢} EPP(ESSArch Preservation Platform)©o 2 4

- ET&= 274 9] Sl SIP Package tool=A FH], A4, wig, &8 @S &3 tAE 4w
HE

- EPP= ¥ ZYE 22 Control areatt= A48 3

=
=
=
)
il
o

- METS: XML %4 Z@loz BE [PoA 7]&HH, g SIPHZIAY U&E AH
- PREMIS: METS$} &7 AFg3o] dolHads $3t oHlEY 7|&Zd HElHoHE 7|&3t

i, yEES HE
HEXNLE & NAAQ Xena UAE HE LAZEGO] ALE

~ “Diff Check'® 3024 EPPUe =1 A1 34l

- Control Area°ll4] AIC(Archival Information collection)ol] ¢]&f 7]&¥ QX P9} Hlnldte] &l

- F7F AHA e fuoER spde] A" Al EPP GUIM YERUY, Work area® Check-out
wo] AZ2 A




g
(Mo

- F&71% &gl 4 A (Public Records Act 2005, ©]3F PRA)I 23] g F-dlo]E o] that 71 =g
- PRAC oA dolHAER 33758 2H 75
CAE SIS0 HelBAES e ol WA @, AW Jlge] optely AR
AAEta 7E elgtel
- HOEAE 7 53e] ZEA
- 715@EE A% A AN
- AH3 vedolg AA
1538 U diolHAE EALE A4
- golg uwlolag ol AE 49
- dolg A% A 9

N

- FAAE A7PELAME AAVEE 1E5HEE A HEdolH 258 AT

- ISO 23081-13 AS/NZS ISO 23081-2E 7|Hto 2 =4

- 3A 27}x weEdole 2 FE%E ¢ Point of Capture Metadata, Recordkeeping Process
Metadata

L2 0 71580 i AFHA &2 A A VEE AL

3 A3 39 ol BANANY Am e 98 2 A A
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O dAA gAgA| olqgAyd F TR WE(F7F7]1 =Y, 2018)
- AR E ATIRE S Y
A7 E F7|BE 71244 73
AA7 2 F7)11E A oqAE +3
A2 5 F71BE 4 4 old) »xl A wdA
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AANEE F8E BAA 2 RG] 7]t
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- A E(NEO 1.0, 2.0, VEO 1.0, 2.0, XENA), Ztd(VEO 3.0, Bagit, DSpace)
72 EAREEHRD B7IHELRD
3 Object(File format) Packaging(encapsulation)
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O HelHAE #8 AA7F & vpo] 2ol 7Rk F7|BEV]E AL B 24

- T ofgtol B 7|#ES] HOlHAE 3 A7 5S g A4 REXW(DBE (RDB
3 Non-RDB#), Non-DBE %) & % E =
(3% SIARD(Software Independent Archiving of Relational Databases) 2.1 &)

- U ArIREIRLY, E2Ud) 259 54 24 2 4 (NEO, VEO2/VEOS,
XENA, BagIT, E-ARK AIP %)

M5 Z % (Preferred format) 6|8 Z %M (Acceptable Format)
TE O|= NARA | 7{LIC} LAC | 25 NAA & O] NARA | 7HLICH LAC| SF NAA

JSON v JSON v

csv N N Csv v
Non XLS Non XLS v v v
TS asx S T xsx N J

oDS v oDS J v
DB 7 _Ascl N N DB o __ASCl v
type Unicode Type Unicode N

XML N XML v

EBCDIC EBCDIC J J
DB DBF DB DBF J
type SIARD type SIARD v

<E 22> @9 EAREILIY AAV|E H3)
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- S o] HelHAE 53 WA S BAREEY 2 A4 J1E 24 L B4
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- HolHAE F39 1#F 54 F&F R HU Ve =F

(#BFINFE F WoA BEo e BEAFH A9AY
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(LAC) Project (LOC) (TNA) (NARA) (NAK)
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e O 0
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- AR mE F7F AR A, b A o, 7he A b e WG grbE AL U,

° ==
- Hrke 2 dx XS AA4sH, RDBE 2 Non-RDBE Z}z} Aot
7|E Lf & gt
o« SMAE  SHEY AL
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erad 5o g °
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O FEIB WolHAE £8 AA7E BE W BES AT AW A 2L AZ
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O =ul - ¢ " 79 obgtelB HAA (M :NARA, 9=TNA, /AUHLAC, &7 NAA %)

2 A7 REVE dF A

O =g of7folB o HA7|HEV|= vl 4 2 AN =&
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1.1 SIARD 2.1 &<+

SIARD 2.1 #&2 2AE HO[EH|0| 20 XMEE HOIHMES =EXN0 2 njgz 7|22 ¢
7 AZS WEE BEY. Ol HEHOESL BIO|E HIOIEIt E&el +Z2, XML SQL:2008
=0 7|Ekst] CIoEMEZS M2t weks 7hssH siis
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AEE HolHE sfAstn xdstes
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Schweizerische Eidgenossenschaft
Confédération suisse 7 \
Confederazione Svizzera A)

Confederaziun svizra

SFA(AQ|AQIHD | 22)) AQ|A eCHEE| SHE-ARKIZNE
SIARD E2 v1.0 eCH-0165 SIARD % v2.0
- SFARF AL SH -AQIA L EEOZA -E-ARK EZEO=ZA
(used by SFA only) SIARD EZ=[2013H] SIARD H=
SIARD EZ[2007'A] -eCH-0165[2016]

<2¥ 22> o]x SIARD %<9 Wi

O SIARD+ Unicode, XML, SQL:2008, URI(Uniform Resource Identifier), ZIP 5 ¥ 7|

=

O SIARD 2.0°¢] 7i&= ¥ A SIARD 1.0°1 Hl&) F7Fd AH2& 752 ofget &

- SQL:19999 4 SQL:2008= < r#lo]=% A SQL:20089] EE dolE By S A U3y
Ab8-2 g9 dlol¥ EFY(UDT: User-Defined Data Type)= A& 71&
- A3 E Y A (Regular Expression)S AF&3le] dlolg Y 13 =4 % A= 75
- SIARD#} o] dHlojg o] 2o &alx|rk &jFo A A=o] = t&Fe] AAE "file”
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URIE o] &3t Fxd = & vhAHe R = WHOR deflate BA& AL

O OAIS W&l w)7]4 Tz} =gxoz AzE. OAIS 717 weuole e} BAgle] =4
el B2 A1 glom, thE EAS(% LOBHY, 9% 39l o] Sl et WE
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Y. SIARD 2.1 ¥& 713 &4

O SIARD o}7fol B -z wletd[o] o} Ho|&HolE 7} A¢e 2. shtel #7Y DB
@ o] SIARD T2 A 4E

O XE DB Z8l=% XML 277 1.09] 2~71vF Ao we}, XML 1.0 e v Fgo
2 By, 27 Zo9 SQLEE=+= SQL:2008S wEr, <17 24>9F 7S
& ——— [ ech-0165_oesiard ' by ZIP32/64 ]
Bl
v — [CEHI0IE ] [E0|24H[0]E]] ——
header/ content/
0 metadata.xml schema0/
[ metadata.xsd table0/
i i table1/
siardversion/ schema'/
21 table0/
table1/
D table1.xml
0 table1.xsd
lob1/
0 record0.xml
0 record1.xml

<% 24> SIARD of7telB ulF Zd 729 78 =(A])

O metadata.xml¥} metadata.xsd

- metadataxml: content/ &6 W] %, 5 27|vk % Elo] &9 el i g 7HA.
£33 AAE 2 Hol=e 4 el I #@E H. <ad 25> &

eI

- metadata.xmlel] &k 2=71n} Aol o] gdo = BE HH o v olE & A A s}

o], meatadata.xmlo] A A€ WEdolHE AFs =

et

O table[number].xml¥} table[number].xsd

- table[number].xml: XML Z=7]n} A o]o] LAsto] & DBMS®| Hol & HlolHE A%
3 XML 3. Z} dlo]Efo] th3l W e}t o] Bl &= meatadata.xsdol A, Hlo] &2 z} dof o
3k dlolg EYe faAdel ik ke tablelnumber].xsdol A 7}

- table[lnumber].xsd: Z} Ho] &9 Ho]&E tlo] g that XML A& £wWe el 7] $3)
AARE, 2~7)mF Ao, 7t tablelnumber]l.xml 3+Y & table[number].xsdol ¢ 3 & &A

NS Fatstelobnt &



metadata.xml folder

. ech-0165_oe

<dbname>OE Sample Database enhanced</dbname>

. . content
<schemas>
<schema> | i schemal
<name>HR</name> /
<folder>schema0</folder> I table0
<tables> ") tabld
<table>
<name>COUNTRIES</name> / / |, table2
<folder>table0</folder>
|, table3
</table>
<table>
<name>DEPARTMENTS</name>

<folder>tablel</folder>
</table>
<table>

<name>EMPLOYEES</name>
<folder>table2</folder>

NN N\

</table>

<table>
<name>JOB_HISTORY</name>
<folder>table3</folder>

<29 25> metadata.xml@} SIARD < o) ¢ F+x9
o -5 (el A])

O metadata.xml3¥} table[number].xsd

- metadata.xml®l

Z1AE dgdely ARz Hol&d

(table[number].xsd)oll 7] A ¥ W&} zrolo} &

- YAk 7} el
ool gl 2

O ©]9] SIARD 3

£ A 4 A, @ Aol tig doly B AR,
T AEA <Y 26>9 S
= 4o e B4 SIARD 2.1 5 724 24

2 7]n}

lo

=

2z

([&2=02])

<table>

<description>
<columns>
<column>
<column>
<column>
</columns>
<primaryKey>

metadata.xml

<name>COUNTRIES</name>
<folder>tablel</folder>

<name>COUNTRY_C_ID_PR</name>

<column>COUNTRY_ID</column>

<2xml
<xs:schema xm

versi

<xs:element name="table">
<xs:complexType>

<Xs:sequence>
<xs:element maxOccurs="unbounded" minO:
</xs:

</xs:complexType>
</xs:element>

</primaryKey> <xs:complexType name="recordType">
<rows>25</Tows> <—— nen
</table> <xs:sequence>

e="xs:string"/>
me="c2" type="xs:string"/>
"e3" type="xs:decimal"/>

<xs:element n

<xs:element mir

<xs:element mir
</x3:3equence>
</xs:complexType>

="http://www.bar.admin.ch/xmlns/siard/2/table.xsd"” xmlns:xs="http://www

" name="row" type="recordType"/>

table0.xml

<?xml version='1.0"' encoding="UTF-8'2>
<table xml
<row><cl>AR</cl><c2>Argentina</c2><c3>2</c3></row>
<row><cl>AU</cl><c2>Australiac</c2><c3>3</c3></row>

<row><cl>BE</cl><c2>Belgium</c2><c3>1</c3></row>

<row><cl>US</cl><c2>United States of America</c2><c3>2</c3></row>
<row><cl>ZM</cl><c2>Zambiac/c2><c3>4</e3></row>
<row><cl>ZW</cl><c2>Zimbabwe</c2><c3>4</c3></row>

</table>

http://www.bar.admin.ch/xmlns/siard/2/table.xsd" xmlns:xsi="http://www.w3

<19 26> metadataxml®} table0.xsd 2 table0.xml®] tableQel W+t 3 A4 th-&(dA))
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EEEE
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2 = ) o g
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oo

- B BT haEE B8 AT F oolds AA A <E 2653 2

T #8 FH T8 us
A9l ®@: SIARD 2.1
SIARD Suite | 2A=QRZIFAEFA) | o &, . o142~ CDDL v10
QE AL \2 8
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. - A9 29 SIARD 1, SIARD 2, SIARD DK
preservation KEEP SOLUTIONS © Z a2 ghol M2 LGPL v3.0
SN S v3.
toolkit

¥ 26> SIARD ## =739 Faoug

O EAZ ghold 2 vl (GPL v3.0, LGPL v3.0, CDDL v1.0)

- GPL Z7ISW A4 Al @ =0 #Algle] 48 BE 2xm=g Frlshelor 340, LGPL
< F3AA BF T fls <™ 27>3 2o

TS A

| o A —l
| XpH| o 3= | oy B
static
I ‘ X|'X1| 7|'|HEF ‘ ( XI—X-H 7Ht£ ‘ IH‘" 7Ht£ ‘ ‘l“"ﬁﬁ[(““ XI'X'" ;thar ac
| & SF1 &<~ SF2 2= SF3
| 2sw 2E | ; o C
Sl i L - namic
||[+z2es | [+zzes | [ sunns |- denamic XHR| Het A=
OF1 OF2 OF3 | -
i |

H

<8 27> LGPLAA 223E 7] B oA



- GPLAA g7/hE ddte axa=(id #d AR 8 Vs 5)s Ja9 #A glel,
pipe, socket, command-line argument& Ah&3to] TAlst= SE TRAAR 5=
G 224 ARE AAAE G2 5 glg <2¥ 28>7 go] FAE A4, GPLS T}
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| ZoHSw 2= I o C
fork2} exec 52
SHTHES || =T Es || 2EE e ‘ ‘}“Iﬁ%_"ﬂﬁ"' XiH| oY 2 E
| ‘ i i { A | LR Bl e 3
e ——— |
<719 28> GPLOlA Aazaz= 7] WSl dA
- LGPLo A FadAs A8t dx g%, A4 o A(static link)e] 4$= <29 29>
o} zro] SgIF Y] EA = (object)Z & /Hsto]oF 3
| oj A 1
| XK o 2 0B |
static
I XEA| 20 XA 20 APA| 2H =l X e 3 I
||| B S e SF2 || B4 SF3 B |
| Zojsw 3= ope C
—_— — . dynamic
|| [(smetes ﬁ@w# LB EL “f"‘uﬁi_" XpH| ot RS
I OF1 OF2 OF3 I
<% 29> LGPLAA $&Z2a3 EX3= 3/ ¥ oA
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O LGPL v3.0 go]dxe] 2 A~m= F7/|H (e, DB preservation toolkit)
- =93 ujAd ZEaHR 3 A~FE F% (CD-ROM, USB %)
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O CDDL v1.0 o]z mE Axzm= (o, SIARD Suite®] CDDL v1.0 2 8%

AXFE)

- LGPL v3.0 gfo] M2tz A2x~3% o] tak A A3 FA40] g2

FS AR AN 22usmE T £ AE PHS DT, AT APl B
WAoo AxmITE AT

O A AAZR, 7 Fo]dxe XES W= DB preservation toolkit 2 SIARD Suite?] A2
I 3% Z+7ZF KEEP SOLUTIONS 2 292 du7| & 93, Githubgs &3 &A~F
= INAAS Hsta YA, AL E A Sl = GithubEs 3 223= FHE F
sk o] Agaivta Ay

1.4 SIARD 39 &&Ald

O 9] 2 SIARD *E%(eCH-0165), SIARD Suite % = WA Z<H(eCH-0233)

» ARIAS| eCH 30 2laif SIARD ZE(eCH-0165)0| MEEU2M, SFA(LAALHLT|E
)0l Il SIARD SuiteO| 7H=[0] HiZ =

= OX ARIL FYF HA MSCI0EQ 20| ot 2HAME EQHeCH—-0233)0] Zrd=[3l
oM, O] Z40|M SIARD mes ddsty| ?let HOE ZEE &Y + AS

- eCH ¥ 3](eCH Association): =92 ® &} H{o &35
¥ eCHT eGovernment Confoederatio Helvetica®] ¢FAFZ o] 7] 4 Confoederatio
Helveticat 2tdojoln, AA2 292 o] BAS AAHEA 0w Abgatal glon, =9
29 Z7F =% chd

T H

A% FF-W FHI T
7
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- eCH ¥3)olA SIARD =" X% (eCH-0165)S AA3so™, SFA(Swiss Federal
Archives: 229122 AW7]51)2 o] 7]1Hkelo] SIARD Toolkit?! ‘SIARD Suite’s 71,

v 3

- eCH-0165: #AY dolgulo] o] A7 HES 913 SIARD 3<d F 4 9] Aol 7l =H
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- eCH-0233: =45 AAF AlFdolg e Bte] st ZHAL (Best practice) 24 U474
B3l 7] A (SIP: eCH-0160)= AP E AFE4E5 thE. @A SIARD 35 A7 9
dlole] 2dl 9 SIARD 7+ o] HEHolgle= o= sold <19 30> =

eCH-0233 <

T -

[Metadaten

Steuerreports [EI

>

SIP-Aufbau z.B. gemass eCH-0160
[eCH-01600] 2 SIP ]

Export z.B. als PDF/A-1 (1SO-19005-1)
oder PDF/A-2 (1SO-19005-2)

[PDF/A-1 & PDF/A-2E HHE]

Export als eCH-0165,

Datenmodelle basierend auf eCH-0119 und eCH-0229
[eCH-01652 HtZE,

eCH-0119 X eCH-02290 7|gtot H|OJE 2
Export z.B. als PDF/A-1 (ISO-19005-1)

oder PDF/A-2 (1ISO-19005-2)
[PDF/A-1 EE= PDF/A-22 HHE]

<9 30> eCH-0233 714

- Metadaten: Metadata(® €}t o] E]), Primardaten: Primarydata(7]¥do] &)

- Dokumentation: Documentation(F4]), Steuerformulare: Tax forms(H S5 %2])

- Wegleitungen und Merkblatter: Guidelines and leaflets(*] 3 2 H&-x])

- Daten: Data(®]©]¥), Veranlagungsdaten: Assessment data(¥ 7} dlo]¥)

- Steuerdossiers: Tax Dossiers(Al& A]5F), Steuerreports: Tax Reports(Al& H 31A])

- Weitere Unterlagen: Further documents(Z7F A &)

- A eCH-02339014 AAF A5 Alar A & (eCH-0119, eCH-0229)0l 7] ¥ksh 3 71d] o]
He gxd 7] nae 9a, 919 2983 o] SIARD X9 A (eCH-0165)° whek
dolerd <73 31>0] ZAH



childData propertyHouseOrFlat

npTaxID =N _» | npTaxID
taxDeclarationMainFormNP.
disabledPersonSupport taxPeriod privateLiabilitiesListing
npTaxID | | periodFrom | » | npTaxID
periodTo
status
securityEntry source businessLiabilitiesListing
npTaxID 0 lastTaxDeclaration | » | npTaxID

lastTaxDeclarationBfs

officialNameP1

privateQualifiedinvestments firstNameP1 payment
npTaxID | = | originalNameP1 | » | npTaxiD
| Of sexP1 10 |

dateOfBirthP1
businessQualifiedInvestments npTaxID paymentReceived
npTaxID | = | vnP1 | © | npTaxiD

vnOIdP1

pIDP1
movablePropertyLifelnsurance ulDP+ paidOut

| > | otherIDP1 | » | npTaxiD

npTaxID

movablePropertyVehicle

npTaxID ©
adminBodyList taxDeclarationMainFormJP profitApproLst
jpTaxID o taxPeriod wo | jpTaxID
periodFrom
periodTo
secTaxDomicileLst startTaxLiability disclosedResLst
jpTaxID © o [ jpTaxID
secTaxDomicile
taxResultincreaselst o) totTaxResultincrease » | taxHiddenResList
jpTaxID totTaxResultDecrease jpTaxID
.. 0] ... 0 ..
|| totTaxLossCarriedFwd ]
taxResultDecreaselst © o | depPreviousYearsLst
jpTaxID totProfitAppro jpTaxID
disclosedRes
taxLossCarriedFwdLst 0 totTaxHiddenRes
jpTaxID ..
totDepPreviousYears

<29 31> SIARD < S A8 A0 HAGEhe ddez & dely g

Al 9 Wele] BE HolEe UTF-82 Z9Y¥ o 98 SIARDY U S
eCH-01659] vl =sle]~ 9 ¥dS Afestofof 3 -8 7ol Byagrd
7} "ol &9 mpx el Qlojof 3 e £ P 94 E VlEsty] A% 4 olgS B
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eCH-0119: Swiss Tax Conference® % #©lZ 8l S 7|vto =z JQle] AlF Alal dlo]
B dAfo] U3 i+

eCH-0229: Swiss Tax Conference?| ¥+ ®HZTlS 7|9to 2 WHOlo AMF Al ©9]
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O ®vta w97 5K A4 SIARD-DK(%lv=L SIARD %)

+ @013 FBIRVLE SIAD 10] JIHSI0f SIARD-DKE HINZ ASE
- A9IA9 SIARD EED RASH PEE JND YOLL, NBPSEA SH HENCY E
o IR & N HE Hez A

E

- drt=a ¥ 7] 2 B ¥4 (Danish National Archives)® SIARD 1¢) 7]4ksle] winf= A] 3
% (bekendtggrelse) 1007/20(2010)& AF-&3}7] A2t

[Lovtidende A

2010 Udgivet den 24. august 2010

20, august 2010, Nr. 1007.

Bekendtgoerelse om arkiveringsversioner

<1y 32> dntk= A& E (bekendtggrelse) 1007/20(2010)

-

- diul=a Al8E 1007/2002010): R 71 Ao ek AlgH o2 A AR E Y g0 #S
L0o] S4AAS, ol= FA Ao R SIARD-DKZE ¢4#HA &

- dinl=9] SIARD-DKE SIARD %3 & shuol”] wioll, 291229 eCH-01659 f+A}gH
ZlETE2E 7HA A . vy, 54 HE Yo e &2 @ A GAE 45
S <FE 28>, <3 29> 9 <9 33> S

Aol £ g3
TIFF tif
MP3 mp3
MPEG-2
MPEG-4 be
JPEG-2000 ip2
GML(X 213 5EA& ®d37] 93 XML £9) gml
WAVE wav

<3 28> SIARD-DK AN HEjH|tjo] X die st &= 4

“ o



dEHHo] £ A% ZA
a2 v EW TIFF %%, version 6.0 baseline
TIFF (1) &9 &A: CCITT / TSS 1&3, ZL1&4, PackBit =& LZW= =
(2) 1ol ~AY EE Ay A PackBit B LZWRZ o5
MP3 DS / EN ISO / IEC 11172-3
MPEG-2 DS / EN ISO / IEC 13818-2
MPEG-4 AVC DS / EN ISO / IEC 14496-10 (ITU-T H.264)
JPEG-2000 ISO / IEC 15444-1 : 2004 ¥ <ol u& JPEG-2000
GML GML 3% ISO 19136
WAVE WAVE LPCM xH

<3 29> SIARD-DK N HEH|to] e dig A7 A 2ok

B8 [ AVID.SA15000.1 8 [ AVID.SA.19000.1 B AVID SA 130002
& (3 ContextDocumentation B [ Schemas & ) Documents
B (] docCollection! B 1 localShared B docCollection?
&1 & amixsd B4
1#]1jp2 8 [ standard E 1.mpg
B2 A fileindex xsd 815
K] Al archivelndex xsd 2 1.mp3
w2 4] contedDocumentationindexxsd 8016
B8 Documents A mbleindexxsd [#)1ip2
& () docCollection] 4] docindexxsd 8a7
201 A ¥MLSchemaxsd {#]1.qml
31 il a8l Tublu 8 ) docCollection3
82 B ) wblal 88
ﬂ‘lﬂ = tablel xml \ﬂllﬂ‘
o 4] tablel xsd 89
DEL B [Dtable2 B
B3 A able? xsd 8 ) Tables
1#) 1.qmi __ (2] teble2xml B _]tabled
& 1xsd 8 L table3 - tabledxmi
B O Indices il tnple3 Jad 4] tabled xsd
=), filelndescani = tabla3xml B ebiies
(= archivelndexml * table5mi
| contextDocumentationindex sami _' tsbleS xed
(= tablelndex xml
=, docindex xml

<29 33> SIARD-DK W9] o}7lol8 WA
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E 34
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84

v | I e e v
= DBPTK(DataBase Preservation ToolKlt) kol =

oz HE he

a1, s Aol SIARD 2



O x2=%7 RODAZ =4 E(RODA DBML), KEEP Solutions, DBPTK

» X2 IEVISYME XHZE 22 RODA DBMLE 7HLUSIRUSLE, SXl= AFESHK 3
» C{& SIARD 1.0 7HE0 EOSIIE. KEEP Solutions Ate] 2EAAE J[HICZ SIARD E
HE et SOl HNEEUSH, 0] US| FAIEs= KEEP SolutionsAAl &5t U

- 2ERY 97|54 RODAZZAHEC]

Language)< 7|9t

422 RODA DBML(Database Markup

- RODA DBML: ©lolgH#o]~E XML Schema¢! DBMLCS Z wulo] 1¢ o] st
MySQLel ¥ =3} phpMyAdmin® A Z}slete] H AdS A 33t

Mol A &L

- A WHe] DBML 7 &akA] o @e] 734 3k= SIARD 1.0

TR el 3ol

@i, DBO| Tz AdxE

- RODA repository= KEEP Solutions A2l @ Z A2~ A¥F

- KEEP Solutions Al= ¥ 2572l Minho ™ 8 (Universidade do Minho)oll 4] #AFE, ] X
olzbel®] % Ojxd ®BFE AFIAL SIARD 918 DBPTK 3 KEEP

L 3T O
Solutions7} &A1 B 535t Y&

1=
= - R=

Discovery
services

Archival
format

<SIARD/>

.|

<29 34> DBPTK$ RODA$Fe] <4

Transfer & ingest

ORroba B = B

database
visualization

- DBPTK(Database Preservation Toolkit): Hlo|EH]o]AZ TIXHRE HE3}7] 93 do]
Eulolx~ &2 7F Wglo] 7153 B 7]E9 RODAZZAEN A S5 HE o E-Ark Z

2AEA SIARD 2% 37 F7t=2 /s, 53] SIARD 22 HEH
Visualization ToolkitS 3] SIARD 3de] A zZtEE A4

o
3,

Database

- DBVTK(Database Visualization Toolkit): SOLRE 7]4Fo. & SIARD 2 #dS =4

A 8L R TIZF 7he S dA e T



1.

5 SiardGui®l #H W 7%

AMEXA GUIE MB35 SEZE2IHQI SiardGui?l HF 7ls2 A7HE
SiardGuic= & 25719 7|52 M3&

=

O SIARD Suite = oA AF-&AFol Al GUI(Graphic User Interface)ES Al
9l SiardGuiel W= <29 35> ™ “File”, “Edit”, “Tools”, “?” & 4 ™|

B SjardGui 2.1.105

= [} X
File. Edit Tools ?

<29 35> SiardGui A 33}H

O 478 wirol S8 7zte] a8l it & 257l0ln, a9l Mirel 7% ofule] < 30>

R

5 g
A9 H5 39 W 7%
- SIARD Suite?] 7]5& A3t DBMSe 54 Schema,
Download = L _
Tablespace, DB 5 SIARD #d& WH3s: 7%
Recent downloads - 0] 8217} SIARD Suite2 ©]&3] Download 3 &= &9l
- o] 827} SIARD Suites ©]-83] A4t SIARD 3¥4-S DBMS9]
Upload 9 = 1_
DBZ W3slE= 7%
Recent uploads - 0]&x7} SIARD Suite2 ©]&€3l Upload 3 5% &<l




Open

- SIARD Suiteg ©]£3] SIARD 3] A H(data, column, user)E

FAT & S BolF

Recently Opened

- o] 827} SIARD Suites ©]83] Opendt SIARD 3+ &= 291

Save

- 0]877} SIARD Suiteo] SIARD 394 Open 3+ ¥ Database,

Schema, Table, Column % t}%3F A=A meta
data(description) & A& 4 F 4% meta datas E 73]
SIARD 34 & A Aste= 75

Close

Display meta data

- SIARD Suite®] Open g SIARD ¢S &+ 7%
- SIARD Suite®] Open 3+ SIARD T

meta data % Schema,
Table 52 AHE HFE= 7|5

Import meta data

- 7]& SIARD 3499 meta data7} #g= o] o1& wl, o] &7t 5

FY3s DBE SIARD 34 =2 W3d 7§ 7]+ meta datas

o1 g3 715

Exit - SIARD Suites #3715

Copy all - SIARD Suite®ll Open ¥ SIARD 39| HRE HAlsl= 75

C - SIARD Suitedll Open ¥ SIARD 9] AR F A€ ARE
opy

EAREE 7l

Export table

- SIARD Suitedl] Open & SIARD T4 9 574 TableS html T4 =

FEHE 7%

Find in meta data

- SIARD Suitedll Open & SIARD ¢ 9] meta dataol A &4

AAEE A8 7

ol

Edit ] ) - SIARD Suite®] Open 3+ SIARD 3}¥ 9] meta data®lAl 54
Find next in meta B
AQEE AARe W A4 Ansh 25 A9, e A4 ARE
data 2 &g s
) - SIARD Suite®] Open 3 SIARD 32| 54 Table?] datas 54
Search in table data _
A9ER AT 5 e A%
) - SIARD Suite®] Open 3+ SIARD %9 54 Table?] datas 54
Search next in table B _
A= AaE Auh Bed 49, Ue A4 ANE 2 4 e
data
7%
Install AX¥ SIARD Suiteo] $17u, A X% SIARD Suite®] W] *&
nsta
A9, AA W Ad e SIARD Suite X2 A Lst= 7%
Uninstall - SIARD Suite2 AASE 7%
Tools Lanous - SIARD Suited] A A gal& 47] dol(Fol, Yo}, 2o,
anetase SEEISIERE RS
Check integrity - SIARD Suite®] Opendt SIARD "ol FZ2A & Folsle 7|5
Options - SIARD Suite®] Z}E AA#S &<, AAE & A& 75
Help - SIARD Suite?] "Wlwd& & & & 7%
?
Info - SIARD Suite /%3 #HE HAHE B 5 A= 7E

# 30> SiardGui "li7 715 £°Fx%
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YYRANAHOIM BRED U HTYROHOHMESS 03 OIR(YAYE, 2o T3 HOY
)2 Y8 2Msp) sof 7|8 o) ST st HEE U2 4 ot AL WME 4 9IS

O PAARAAH GFHRF
- 7RIS 2007) BABARA L] FEE vhed 2ol skl s

tlolElHlo] 4~ 7o wal, AP /AN ET RMS, EA H ol Ewo] A~ A PA Ao w LR
- 2 Tl wet =AY AlaE 2 A g A28 de] e A aE ek A
2glo® TE
tole ¢ A& wet EDMS +3, OLTP 3oz &
dolele] WMol uwg} FE5AY F3, WY Fdoez FR
tlolele] A wel diolE A7l Alz®l dlolg [{A A=l dely #E AlE
dlolg AA/Mu]x Alaglor 7
O FAARHNHAES] P27

- 3 PAAHH] fFES A
ME 23l o=
dlolE A Eet g2 do]

249 fitol weh T2EE HolE Ful 43 ARE
o, golgAEs] ¢3S dolg 4o utet F4

- 771 599(2015) AR B HAE Fd& dHole 54, A2, dulolE Hol
web skl e

- "oy 549 we} Structured, Semi-Structured, Unstructured Hl°o|H = J-3&

- Holg Az Walel we} OLTP, OLAP, Big Data Analysis® -
do]E dduolE dejo] wz} Read-only, Append-only, Continuous—update® -+

- z23], J9718(2009)%, oFFtel W H HolHAES Muls EAS nestd, B4 2 AE
o T3 dAR(raw data), 4S5 7= B AT, dAEA S} dFEAAD HolH,
#Edoly FPOR TR UL
B/ 2 dEe AR F3e wAF doleuolze dolHE nEse] $4.2g
Mul 2 7he g
7t R AR F32 BAE delguolxd HelHE HESHE = B ot A4
o AW} FHA BF Az s
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A4 dHelHE 7] 53k

- HSdely §32 deolHe Fxo A#dAAIE olsista AT A o] FE A o]
e A 71538 sto] &89
O ZH /id7|#te] Sgd Al=glde AL delH s P2 JRad 99 vasd 24
o | TEANER [ FUNER [AAdTEE] _ SEAEL | 39E2dEQ
7 EFHY
v BeN 2 A=d Nzd M ANzd ABA 27
S EEE S ] ESER
Sg7) 2+ 3% 5
27 914139 %49 S I g gl
3T(AAdlel8)
DB =7] 600M 1.2T 2T 15T 329G
400G(DW/DM)
<E 31> 1779 BARRA LT ) dolHAE @R A3}
O A4H @D sk, 20173 7% H7h71E90] metsta gl dHolHAES

22,0000 ARell GapArt A F7hA] FAHGRA| LG A AR AL delHAES dA}

o) =
AA -
el

7155 AdAR #YE. Ax, AgHEd A8 U= 23S A= AbEshE
Zgo s Frpwka Qlvkal &S
O <3 32>% DBMS Wit (%9 571) &%
A2ZEY ¥ L=h FZON) H] (%)
Microsoft 14,720 38.82
RedHat 9,040 23.84
QA A IBM 6,554 17.28
HP 3,941 10.39
CentOS 3,667 9.67
SGAA FA 37,922 100.00
Oracle 12,153 72.35
Microsoft 3,147 18.74
DBMS el sirxE 669 3.98
Foe= 484 2.88
AltiBase 344 2.05
DBMS #7 16,797 100.00
<3} 32> DBMS wWit](%9] 571) |3
(Z7: PAHAR, F7Yu T, 2018)
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20119199 | Donghyun Yang 78655 20119199 | Donghyun Yang 78655
- DBMSAlA = HolEES A, HolE2 54 AeHS PK(Primary Key)$}
DBMS FK(Foreign Key)E& A#43l1 constraintE® HA|8l7] w&ol ®lo]E Aloleo] #AAE
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LAC. TNA Abrams et al. 2005; Arms & Fleischhauer, 2006; Barnes, 2006; CENDI, 2007,
] NARA NAIy{ Clausen, 2004, Eun G.Park & Sam Oh, 2012, Folk & Barkstrom, 2003; Frey,
(Openness) Loc ’WHS’2000; Hodge & Anderson, 2007; InterPARES 2; Lesk, 1995 Malcolm Todd,
' 2009; Rog & van Wijk, 2008; Sullivan, 2006; Wijk & Rog, 2007;
O+ A LAC, TNA, [Brown, 2003; ECMA, 2008, Eun G.Park & Sam Oh, 2012; Folk & Barkstrom, 2003; Frey,
(Stability) NAK, MSA |2000; Markus Hamm & Christoph Becker, 2011; Malcolm Todd, 2009; Puglia et al., 2004;
LAC. TNA Abrams et al., 2005, Arms & Fleischhauer, 2006; Brown, 2003; CENDI, 2007,
A5 E8A NAKY LOCY Clausen, 2004; Frey, 2000; Eun G.Park & Sam Oh, 2012; Hodge & Anderson,
(Interoperability) W’Hs " |2007; Miller et al, 2003; InterPARES 2; Malcolm Todd, 2009; Puglia et al.,
2004; Rog & van Wijk, 2008; Sullivan, 2006; Wijk & Rog, 2007;
. N Abrams et al, 2005, Arms & Fleischhauer, 2006; Barnes, 2006; Brown, 2003;
A4 E48 | TNA, NARA,
(Seli NAK. LOC CENDI, 2007; Eun G.Park & Sam Oh, 2012; Folk & Barkstrom, 2003; Hodge &
e il b
. Anderson, 2007; Johnson, 1999; Lesk, 1995; Malcolm Todd, 2009; Miiller et al., 2003;
-Documentation) WHS . .. . ..
Puglia et al., 2004; Rog & van Wijk, 2008; Sullivan, 2006; Wijk & Rog, 2007;
AEA
. NAK, MSA |Brown, 2003; Eun G.Park & Sam Oh, 2012; Folk & Barkstrom, 2003
(Authenticity)
LAC. TNA Abrams et al., 2005; Arms & Fleischhauer, 2006, Brown, 2003; CENDI, 2007, Eun
A NARA NAIy{ G.Park & Sam Oh, 2012; Folk & Barkstrom, 2003; Hodge & Anderson, 2007;
(Adoption) LoC yWHS "|InterPARES 2; Malcolm Todd, 2009; Puglia et al, 2004; Rog & van Wijk, 2008;
’ Sullivan, 2006; Wijk & Rog, 2007;
NARA Abrams et al., 2005; Anderson, 2007, Arms & Fleischhauer, 2006; Brown, 2003;
7154 NAK L(;C CENDI, 2007, Eun G.Park & Sam Oh, 2012; Folk & Barkstrom, 2003; Frey,
(Functionality) ' ' 12000; Hodge & Puglia et al, 2004; InterPARES 2; Puglia et al, 2004; Rog &
MSA, WHS

van Wijk, 2008; Sullivan, 2006; Wijk & Rog, 2007;
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doc/docx hwp, pdf 5

1 4z

W : NotePad &
W : Ultraedit, Micro Office
W : Acrobat, 323 7378, Polaris Office
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- /WA (Openness) ) ¥ X (Disclosure)

- g o] o3 ‘EF(Standard)’ o] A o] H

1. 3 99 ‘FF(Standard) EA of H
D EMAA Zx g o]& oY b2 dF F

- JHYS B3 dLR2E & 4 R oY R FE
2) AAR L AT 7]l o3 wFE3 AF

- ISO, ITU, OASIS, W3C, IETF, IEEE &
¥ FAREE G7MERE GA R e A5 HAg F
2. 319 2] ‘TN ZE=(Open Source) EA o4 : Github, SourceForge, CD/USB &
1) o]~ Sej(A &) 1 GPLI(GNU General Public License), LGPL(Lesser GPL), BSD(Berkeley Software
Distribution), MPL(Mozilla Public License), CDDL(Common Development and Distribution License) &

- A3 &84 (Interoperability) ) 5 @4 (Independence)

- (0S B3 dF xS 7@ W 54 OSol o e dF=
- (HW #3) g TYe 7Ed W HWel o] we =

- (SW B4 g 29 == s SW7F 54 7le/EE/H7F SWell o8 W o

odk
H

(1 A)) =HA (Independence)

1 alg XUs 758 o 54 0S| 9s) v J3ge
- 574 OSollAwr Agx+= -5 SW &
— Unix(HP-UX, Solaris ), Linux(Centos vO.0, RedhatvO.0, Fedora vO.0%), Windows(3.0, 2000,
NT, XP, 7/10 %), i0S &
2.8 20E F5Y W HWe 93] 2e IdF=
- 54 HW (o, Bluray Zdolo]), H& ALY, 23/d3, AgHx86) &
3.8 2Ul e 5 SWIF 5A7|E/EE/F7E SWl 93] we dFg=

€]
- 9 (codec), EE T




- A3 & 44 (Interoperability) ) & 3t4 (Compatibility)

A9 Euel @A TE SW A R ° o]@/olF TE SW AT 58 A% o
25U SWol a3
¥ SUSH SW : 22 M ZAL HLAL 2lEAL S

\=]

- 758 SWO Release F71(57hF7])0ll wh& g2 B Ao dHolE o F

e 2] WA dHolE i mEY] e Alge] =4 ofF

(¢l A]) %34 (Compatibility)

L #53H= SWe Release 771(FH% 7)ol e 34 2 Abee] gulol= of ¥
@A M R Qe TE SW

- 43 %44 (Interoperability) ) ¥ 7154 (Convertibility)

Aw Edo] An 4 glo] e ¥ulow W A% ofF 2 W e wule
ERE

Ag Lol FEey] AT BHOR SW, ANz @ B Fo sy e ZYo
2 47 MBH T ANET & PEA oy

- 238 98 AT 2UE FEa) A To R WE s o (AP — DIP)
A E 24 — MP3(&E2 4% 24), FRVIEE4E 4% 94 — MPAEA 45 94

% FLAC(Y-%4 s &2 S
¥ HWP( 2894 Fol ¥y Mx) - PDR(YEFLA Hol 712 g3

- AA) A 3 (Self-Documentation) ) HlEld] o] 8 X ¥ (Metadata)

CHY EWe % A uEld ol 7% AT oR
A EU A4 4o dedeld s Ad o
9 EHo R HEeldgely % b5 %




(dA)) wEeldlo]H X4 (Metadata)

A ZUe] Abs A4 wEHHolH 75 AlE o B
- 71EH o g 3 A ~®I(FAT32, NTFS, extl/2/3/4 §)olA Asox AAste wEetdo]E o]l
A" A Agste A A4 HERE o] E
¥ JPG, TIFF9] EXIF(Exchangable Image File), 232 A4 (pdf, doc(x), ppt(x), hwp(x) )2
WwE e F4 7s
Eule] AREAF A A e ol E 7] A o F
322 AL (pdf, doc(x), ppt(x), hwp(x) )] AH&A A& wlEld]o]
hwp 39 Q8% kg2~ — £4 > AR AA, pptx FY LEF w2 - £ — 249
— £A49 F& $471s (Windows 109] 74 %)
- 932 AL (pdf, doc(x), ppt(x), hwp(x) &) WX, java/ce] F4
¥ mEldloly 75 @ 4, WE FEfolE kE F
A X o R RH wEHH oY & 7be o
- java¥ javadoc 7%, 232 AE(pdf, doc(x), ppt(x), hwp(x) )9 #WlEE ¥k SW A4, pdf H
EtreolE & A4

A & (Adoption) ) ¥ A A (Ubiquity)
- A ZHel oigk e Fe] wFoe] & sjEo] glal HSISHA AREEE EIR] 9] of

v OSelM B9 &8 SWo A4 glo] sid £Wls st e &<lo] 7hedt A of

v DA HEY g 4 SWel 44 glo] AF TS ANT U § o] A
@ A ol

v A% =l mEd wAd od ®
gxlof A AANA AgEn i A oy

VoA Eel A HESE LU o

o

voald TS A/2AYE @ ¢ e B2 A4 AF E4 AR

O.




(¢l A1) #| A A (Ubiquity)

1. ?Sﬂr)' Ee| Eﬂi Faet FFo WHo] & dyro] gla FHAsHA AMEEHE EUAA 9 of ¥
) OSell A =9l 3§ SWo dX] glo] ald XRE et & &o] 7hs3d A oF
- txt (0) @ HEA/AEANE oz A4 2 g &< Tbe
- jpeg (0) @ 18} Fo& QA4 B yg < Jts
- xml/html (0) : WEG Fo= Q14 & & g2l 75
- mp4 (O) : Windows Media Player/43 ¥ TV@Windowsl0) S22 <124 2 Y& 3ol 71

- warc (X)

2) Bebe-A oA de] &4 & SWO A glo] s xS d2et g &elo] 7hed A o
- pdf, xml/html, jpeg (O) @ Hetg-AolA <914 715

hwp, MSL I 2% mpd, warc (X) : HEl$AHA Q14 E7}5

¥ Bek$-A : Microsoft Edge, Internet Explorer, Chrome, Firefox %

3) 3T EHo] FE3t dAC ) FFEst AFE AX AW DAAGIH TF o A A
AANA AbEERIL e A oA

xml, html (O) : W3C

odt (O) : OASIS

jpg, mp3 (0) : ISO/ITU

4) g Eullo] AGS dEste ZUllIA] ofF

hwp(O) : o} o}3t=

- MSL292~%=7(0), wma(d), wmv(A) :

5) A7 S AR/ & 5 AE B B AFY EA AF
- hwp (&) : MS, Polaris &

- MSIAETF (A) @ ofgfo}tZ, Polaris
- mp3, mp4 (0O) : WMP, Gomplayer, &%
- jpg, png, bmp, tiff (0) : ¥, ACDSEE, ¢4 5

ot ofn

- A9 (Adoption) ) B 5 A (Sporadicalnes)

A Euol FHEM, 7154 R e EFA Ho] FHHOE AU wELY

A4 9] of i

Y Edel 4B BB, B WA, UAY AW, A4 P R Adx FF nEg 2
X

HAYZFC] A& EHAA ] o5

- 7154 (Functionality) ) # 2 ”7]%s (Retrievability)

- HEel dE A Ve AE ol




o AAZE BEXR AH7E H7HAA

of

=N£
i
1o,
[

43

At HFAH 2

A3 BnEXY V)E F 50, 7 7]
A7) 2 BEIYW A
I 36>, <% 37> Za

N DERE K

=Yqo2 Prlslof 3

I57NE A&7 37+ & Y/N
1.1 54 719 9 dld x9S F5A2 F e b2 SW7F d=7k?| YN
12 A9 EW AFEo|1.21 F5 ReadA7}? Y/N
3t Al Sho] B (2
ol fl, = E122 T8 Writedl 7}? Y/N
7 5)
L= T rUe LA
L e 131 712 =75 s &3 s 7As N
© ZH= AAE T+ =T
pen - —
132 dxE Zexy} e 24 9=y
Availability) 13 7] Br(ed, (UTF-8, O\/]::’C]— 0}:7] ;[T__]: 5)0;0 Y/N
R 9 A T T T e
_ - NETH?
A if@ FVIIEs R s A aaa ge 4
(Openness) o (zip, gzip, lwz )22 ol JE7}1?
1.34 2w Zel =7} F7) E9(peg, gif,
d E] 7]t of 7} OL N(peg, g YN
mpeg 5)O=E FHo| JE7F?
211 83 9o EFS JHY 58 B ¥ y
Afez Az 9 olgo] AwaAr |
21 89 £9 ‘EP212 99 9 £Ee AUd S 5o ¥
2 3% 2 2 oy Adoz 3z 2 gt W A |
(Disclosure) 2.1.3 AAA ) AU 7Tl & FF3} YN
A4 e AL
Ner L)ool ‘oL
. i;i_;}f oq;;H 221 8|9 Too] QT who] A7) Y/N
311 g EHS TEE £ gE 089 7
310534@ °Ho P :rLo T M /] HT Y/N
7t Bk
321 9 E0e BAY HWRO FEL
Ae7h?
- 32 HW #7%
CEa S C I 322 9 LU s AFH 7 HW
(Interoperability) | (Independence) A FES 2 guip Y/N
331 dl9 ¥ T 1% SWo| E4 =i
33 54 e EE ) L. YN
F7ISW N




41 G Two] A 5 SWolA A dsl=71? YN
(593 SW(EL AzAL AGAL A58 5ol 3+
42 g Tho] o]F/o)F F& SW WA F3to] 7M5a7}? N
4. 3394 (5L SW(EL AZAL AGAL A3 5ol &3
(Compatibility) |43 s Zule F53t= SWe Release #7137 F7)el e}
2ol Abeko]l AF ol EH =1 (A 71 WEA de F| YN
5 SW)
44 8% T BA ddolE M 2e T A Fo] EA8=71?| YN
51 B 2% obgx oLl Y Yol Hue &gl v 2
ol wlolagoly|  oE WE TSI YN
B 7t Wl 7158 Eo] thokas)?
5 WA ) 512 s o] th }
. qg T F8
(Convertibility) [>2 H}; ;: o 021 AT Eel SW, qul A R E A5
T AT age gze 2how =z za| YN
2 Wi o8 17 A = gt
9| A SRt -
(AIP — DIP) * e
6.1 a3 Lol As A4 vEEoly V5 Aget=rr? Y/N
AAENS | 6. et olE
1€ Frele 62 dd Eo] A1ex A ey oy 7S A=) Y/N
(Self - 21
Documentation)| (Metadata) |6.3 31d WO ZHE wElHolHE 58 & & 75 AXYst YN
=71
71 OSolq B9 S8 SW AR glo] ajd £MNE Astn W&
S Fad 4 gerh YN
7.2 B&F$-A (Microsoft Edge, Internet Explorer, Chrome, Firefox %)
oA Wz g & SW A glo] sig WS ddstn W] YN
A e 7. 1A4 £5 g ¢ JeTp
(Adoption) | (UDIUtY) 7 0"yt w o) magt wel <)ol wast BAe AH Aua 2 N
aAGs gl &) Aol A AAAM AL&sET?
74 3F 2o NS AEs=7R? Y/N
75 A% TUE A/ zFA/AGYs e Be A4 AF EA4sEH| YN
81 alg Twlo] 45 ®BE FAF WA UxE M, s A 2L A
2 3% Bosl 28 7|&RIv7AYZo F&5o A &&| YN
712
8. HavAYE ¥
7154 (Protection) |82 dd XWe] &5 74, 4 WAYUSF 2 du3d F4& 583 YN
(Functionality) =7k
83 g Ewlo] Lukgel £k i3 B Aol gl Y/N
9. A% |91 G Eulo] o] &yt et EAWE P A J5E A YN
(Retrievability) 3h=71?
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TEINE | ARE Y= Y/N

11803 Zuel YRAD, 7154 2 78 1547wl 3440
A 1834 2 Ade RELRAN? VN

(Adoption) |(Sporadicalnes)
1.2 319 o] 54 AE Fotko AFYEA Ag o] ALEH J=71?| YN

2.2 RDBE HIo|HAE REZXHY HAAL Y3 1{§7F

flet 1/7|E Y HEEY Hekd BIHA e

r JIE SEHZ HELDNO} HE= MO|StEE  Significant Properties(SP)E 7|22 RDBY O
OIHME S48 &6 ¥ 0|8 7|£2Z RDBY HIOIHME EEx8 MFS ATt 1R7|E N
— SP : 2[ZH(appearance), LHE(content), W=H(context), 7| S(behavior), TZ&(structure)

= ARIZIE M 5 3N

» RDBY HO|HME EZZ0 MAES
Bt M=

7b HolHAE 4

O -9 HolHAE E3xA 2 E4on 59 HolHAE Fo 5EAL g <X 38>

i} g

=4 HolHAES F8 53

“HlolHAEe] 4920 HlolE Mol =W oflel Ay 2o

SR e, e, 0 Aol olal there Eoe] shelo] Egsle] ek

= 7F7]1 =< (2007) “PADR A AL ks 53 DBMSE Ab&stz gluh”
G5, AE. (2017) “HOolHAEx= FA2 A5 G889
‘diojefulo]2e] R} AW F45 Hol&d HolHahe
=7H71 54 (2015) S7hetar o dAlSE F2E Ao A7)vp A el vEste] g%
St

oj=E T o

“DBMS:= S1Es Ns& ATAAT A2

Ry ]
cﬂ i 2 9l= 1:5 = o~ A AN 37 Eul s
Lindley, Andrew (2013) HAl = Hlofsmel=d 7 A% A, HolE # o=

27)nke)l WA =4 55 98 SQL(structured query language)
AojE A&3le] o] 7|5 ES AT & It
Ricardo Andre Pereira Freitas (2011) “olgME el ujAdy dolg 7} EAjste”

“HlolE A E 2] Al-&X} 749] g o] 3 (UDT), Large Objects &<
H3] HEof gt}

=z
o
N

(2011) “Fﬂ‘ﬂﬂ*ﬂi% HolE, &, 7], ¥4 s°] dnt”

“Hlo]El AlE+ View, Function, Trigger, Procedure, 9] o]E #]o] 2
ARg2E H1d 5 53 247 Ak

2

<3 38> HolE|HES F4&

I
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O HlolHAE 3lo] Significant Properties(SP) =<

- SPY /g

- InSPECT Z2AE A L& A A

- gAY AA7E A2 vbssta 9v] e AHE FAE 5 AEF AR A ot
BREFoor 3= YA Y AA 9 F23% EA (Gareth Knight 2008)
- Essential Characteristics, Significant Characteristics 5 o1& ¢ oj7} &4
- SPY #H&&FH
- AR E 9] SPE EESte] olE HESUW, 7[5 4Y 27 S FAYR FHE HE

/\ o] O
—5]- AT

(TNA 2018)

- NARA, TNA, PLANETS project, NAA % o8 UgdA AT

8 Abgatal S

Arste] St

- AT Eo] SPE E=EUH, 3% A7|HE AFS HMAT £ e FIRFEE A}
|75
- SPE U <3 39> o] 57HA WEE ST ¢ S
Categories SRl
Appearance(Rendering) 715 e 9PAA BFS 9
Behavior 7159 HeAsS on
Content 718 Ul BEE doly ¥ £ 9
Context < 7159 vErEolEE 9N
Structure 7159 FRAR 9 o HRE 9on
<% 39> Significant Properties®] 57}% W5

- HolHAE #RlolA SPE

Bill Roberts, Maurice van

Aolgopd g3 23 (Mette van Essen, Maurice de Rooij,
den Dobbelsteen 2011)

- Appearance(Rendering) @ o & A& SEZZ A dHolHAEYL sH|
EAHE

- Behavior : A% & o 8z g 1A A5 Le= WY
Content : F= dloJE{#o]2 glo]E2 Wgo]A| vt dlo|E 7l slHe] HAIHE YHE
x3d F U

- Context : HlolE{Hlo]AE AEots 24, H=Y XA ZR2A 20N HolHE Agshe
Uy 2 S8 =2 oA dlolg o] HHE ALEEE WY

- Structure : dHlo|EHo]29] dHlolE - dlolE7} HolEZ FARIL 4E AAFE WY

O WAAEA e} HolEAES] SP H|W@

- 102 -



AR} HolEMES SPo] ulsle] 3 ZALE A A5le] m o] NARA(National
Archives and Records Administration), % =r2] TNA(The National Archives), & =2 t}h
9] FDA(Florida Digital Archive)9] ZAF W8S HluwstHA v <3 40> 25

dolE A ES] SPE A4S 7|2 Bl5 ] NARAVE 4@

- g3 TNAE HolHAEZ ofd Structed Text, Email, Digital Audio, Raster

ImagesTHs tldez ZAFSH

- Florida Digital Archive Action plan(FDA)%® Archivematica®= H¢o|HAEZ u}

2 ZAFSEA] @31, Spreadsheet®t ZAFS

Appearance(Rendering) ol A AAEA = #Hololx, ZE, Ay T 92 QA E9]
23 Fe vlE] HolHMEE 834 tFojA A @a, 2EYEAEREe] A AFEA

|
oF Zo] gl el A 45 BES= Ao T2

Behavioroll A AAEA = 2jFeko] AAdo] AL o]Fojx]x] ¢Fr] wjio T

o HolHAEE SQLES Tl 9Fe9te] Aoy o] Fojxuw HAe Fi= 9N YAart
] $- F23HA gFoH

Contentoll 4 AAFEM = E2H A 5 HES7] o] @R & Aoz o]Fojx 97| uf
Fo FR8A YdFA o HolHAME: dHolg U F2o] F

Context " ElHo|H ¢} #HHE S o= AAEA S} tlo]HAES W&ol vl=%

Structureol Al A oF HolHAE &5 2 19, §1E8, 27| & APd Aod

TXE T BE

AAEAN HolHAE
SP NARA TNA FDA NARA |TNA FDA
(Text)d (Structed Text)d | (Text)® |(Database)| (-) (SpreadSheet)
e, ol ) delehs, 23 Ay, a7, 4 94
Avpearance) - ASORRATIAE, |y, Ly e | e 98 | 9o | 59 pe g =4e
(Rendering)| ®@lelob&/H &, QAE/EE, o], Yol 23

92E/4%, Ay

. ] VBA v]aZ o=y, 9
Behavior e ERERE] A A & .
O
EE EAE
Content ey HAE r3e BE ey g | e A dlojg ¥ 54
Ze=
Co 47 e o] A, A, P 2 g 19, A%
ntext Hlo]E o o 24 4}, =
o A deeey | U Webgoy | U7 ch e
AF)u/AA A7 np/aZE
/98, 277/ a €3 AR, &4 RE Z upE| 27 23 A 94, @) 2 A
Structure | ¥4 9249, &3 NE Ax, o ’ . ' Gt ’
. Navigation scheme A4 HEL Y ANES e F2AK
A=

<3 40> AAHEA gL ol H A E] SP

3) https://www.archives.gov/files/era/acera/pdf/significant-properties.pdf
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{
o

O AREAN} ol MES] o Wake] ta AwA 54 vl

- AAEAM e HoHAES SA4E vastd <19 36>3 #Zo] £dE 5 U+
- AAEAME REEXH o R WEE o) Look&Feelo] HES 1, AAHAEA F, 47}
S0 As wo WEEv olye RFE a3 e wrol1eo]AdE uf Look&Feel©]
wgEojof 3k wholaglold H UAE AA = MR o] ARk wdS i ]A] vl
ojzdlelA w7 Ho dE8kE BEF
- Wb dolH A E& Look&Feel Bth HlolH o] Zrl=¢9} 7|50 v 83 REXHOR
ol Zgo] A HW I YAE A= A RE ZEo] HARE dd e VeS A 9
A= dlelEHl A E7F DBMSe| B &89 owq:y} W Z2%
B Y < HOEHE e :
| : I N |
| ahwp a.pdf | : |
|
| |
| —_— |
| l  PoF | ' | !
| ofo| 10| : I :
2= 52 ez | s !
| 2% et o| B etc | ! I :
E b |
h— E = | ' !
| ; ' |

<2E 36> AAEA ek HolHAES] Wl Mgkl gk dnkA <l

O SPAA =%49# & HolHAHE %4 (Appearance, Context)

- HolHAMES dAEA 9 g FE) Holol so] Tast ]
R A BE I 7 Eo} Appearance(Rendermg)
A Ol ol Al A&

- HEeldlolE 9} B ¥ Context BEHE el 77 EHA= Eﬂ SHAE

HolEQl AHARA LY 7 e | E RS MR REea

A == 0} 0).0
= E=EeHA B

O SPe} HolHAE 542 Huse] REF dolgAEe] =

4) https://www.kdl.kcl.ac.uk/fileadmin/documents/digifutures/materials/preservation/DF09_prsrv_knight—defi

ningSigProperties.pdf
5) https://wiki.archivematica.org/Significant_characteristics_of_spreadsheets
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SP

)t

A AR

HelHAE 54

HAE dolgHlo]~E 7122 o2 Table(Column, Row)E T4 ¥

Eo]& 7+ #A(Relationship: PK/FK)o] &A|at, olg] Table2 3}t #AAA
Schema & Databaseo] ¥3+¥7]% 3 (Relationship)
) Schema, Table, Column, Row, Relation %
Structure & AAY dolgwo]ae o]y FRE ML glon, o] FERE WEA
E_Z:E]o]o]; s} .Ll/\y_f 5_[: %]
4439 HolgHlo| 28-S o]YF TZXE ZA & HAE T T 9 =3
om dolgHo]aE AEFH QR HUo]EX] i o HAE] EAF (Diversity)
o)  Oracle(vs, v6---10g, 1lg, 12c.). MySQL(1/2/-+/8), SQL
Server(2013/2017/2019 §) S
dojg o] 29 7t S48 7150 gFiAEE FH HOHME Q8471
7h8tn BZsA. ozt dlojE ¥ ol X2AA T 22 FH(Routine) E34
= deREEAol Content 540l o6 (Complexity)
o) Privilege, User, Procedure, Table, Function, Role, Trigger, View %
Content HolHAEE A8 dolg®ut olugt AXEAN 2 ojux Hdut 2 HA
Y dlolH, oz 7}A dHolEElyde] Hlo]EHAME o 2FHEE HFRES
gol™ Content 54l of-3-8 o] dA
o) B+¥(INT, SHORT), 453 (FLOAT, DOUBLE), ¥# % (CHAR,|(Heterogeneity)
VARCHAR), E#3(STRING, CLOB), ®olyE3(BLOB), A17td
(DATE, TIME) 5
HolHAE:E AL & A&HA &850 SQLES Fdte] HolHE o &5
7] AR Mg 9 23" ¢ e Jorg HERE &40 Behavior 54| A3 FEA4
Behavior B . .
of t-$% (Interactivity)
¢]) SELECT, JOIN, CREATE, INSERT %
<FE 41> HolHAE EA
. HoHAE REXW HANE FJE
O HolHMES EAS Tole REXY A7 FHKHE 42> #FX)
- 993} (Normalization)
A3ty thekst F/H (A FAE B A)e] DBMS9H] 33875 A S Adsts s

v RE

2 BEREE

Fo] QEZA~Y AL AYstA ¥+ DBMSE 33 71584 st Aol &

||

BT HENE aste] RExU A4
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- &7 (Acceptability)®

. DBMS?J geret dAA el v F71E doly (3 E/MIAY) 2 FE OER Y
L7 S Adste V=

v DBMS HoHAE uf deld BYGEA, =2, w4, oXEF F), FE EFY(Stored
Procedure, Function, Trigger), External File(W] %4 < Eﬂ °] Ei)%% T& 2 BEgor g

v HolEAIES 54 T BAA, ‘B, oldAde n¥stel BEXW A
- &8/ (Usability)?

HEkE dolHAE BEx] 287t AdS Adstes Ve

Rl

v RZEYXNS ThA] DBMSE 2814 &3, REXY o2 883 5 9lofof FH(e, Hol)
v HolEAE REZUAA HAL 94

D
v HolHAES 54 T F3AEdE aste] REXR A

HelHAE 54| AA7YE Rk
z

A9

TGF8 akst

(Diversity) |(Normalization)

|t BEYYol 0 EAAY AE AYsA &2 DBMSE 53 71538t
SO A s R Fa

#AA4
(Relationship) « DBMSY ttdat @A a3 v F71E dojy Fx 4 #
A< A, dol8 Y (BF/HAY) 2 F4 BHAS 78T F oo}
34 e 72
(Complexity) T84
(Acceptability)

¢ DBMS HoHAE U "HolE F+x 9 #A, diolg Eld(EA/%E
o] A4 .

(Het it) A ALY 5), FE OB (Stored  Procedure, Function,
eterogenei
genelty Trigger), External File(W] 38 dlo|E)5& 48 ¥ W&o 3
Ao le HoHANEESE BEXWOR B F 4 o do= 7E
A ALA 84 o W ’ 838

XS Al DBMSE 5984 ¢gu, BEXYy aga &
ook & (o, 7o)
o dolEAE} mEXRAA AWE 915 DBMS Hd7ksaoF ¢

(Interactivity) | (Usability) |

<E 42> HoHAME REXY HAAHSE g r|EdE 2

il
of

6) 8 (Acceptability)®] 7% obd &oldl @ ATl ofFofAA gken], e FH §oZA ‘Convertibility,
‘“Transferability'5-©] &
7) 287 (Usability)9] 8-, 7159 4t) £490 ©]87b5 4 (Availability) 7} 807} M]3t o] glonz =9 dg
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R '/_/#[ }5) | Table, Relationship
MySaL MariaDB

SGLServer | Data Type

\ / | Stored Procedure

ORACLE —— E ) CUBRID

HE U
/ . \ ®
PostgreSCL

ve— | Function

N SYBASE HOIEAE | Trigger

NN N NN TN

| External File
< 943} (Normalization) > < 484 (Acceptability) >
HlojEe o~ 0|E
AWALRE
ARALT .
o | Flviz | 42 Fa
\'\
\\
N
< Tabe Relatondie >
f— (: Data Tyvpe :) —
— II (: Stored Procedure :) —
(: FI.I,[LCNOI'I :) —
(: Trigger :)
gEEy  —— > gojEyE

< &84 (Usability) >

<9 37> HOHAME BEIW HAATE oA

O HolHAE REXHW AAYG7|E3 7159 40 S5k AaAd

rir
N,

- Significant Properties
e By s
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. HolHAE #3 AAVFE EEXR H7HAA

O HolHAES EAS ndste] REZY AAS 93 1H71F F S ==3)
‘]

L o HAE BEXY AY/1F FAAA THS AT FALEEA 17
O HolHAE REEY AL 9% W AAYAE (CE 43> F3)

- 3849 1-3H FgE& 2018/2019L4_E ARAY dg FA RuAel FAdd w

Af7E g7t g5 Y/N
1 | 570 ©]2¢] DBMSY Elo|HAES g REZWOE W 71538717 Y/N
o uk3} 2 | 370 o149 DBMS®] HolHAES dF REXZHOE WS 7Hsetr}? Y/N
(Normalization) | 3 | 1} o) DBMS) HOlHlAES 8% RELROR ¥F A5@A? | YN
4 | HEXIW NS SWIF QEAARE EAFE Y/N
HEXHLE dolHAHES HolE+%(Column, Row) 2 T4 (Relationship)
5 Y/N
g HES F e
REZWL HolHAEY dolHeEY ALEAY, A8, eny, o1,
284 6 = = pza & ou Y/N
S &% 5)9 vHolHE RET F JE7
(Acceptability)
. HEXNS doHAEY FHEY ALG(Stored Procedure, Function, YN
Trigger 5)& BEY & JE=71?
8 | REXNL dHolHAES External Fileg BEZ & JE71? Y/N
HEXYL fHolHAEY &85 59 o9 22 =FE Fa dlo|g
Yl aes gaw 2 ek YN
10 REXRL dolHAEY 88 9ste] Frolg 2 =45 38 SQL & YN
dol 7hedrt?
" BEINe  d#e] DBMSYE  H o EFZ(Column, Row) % ¥4 YN
(Relationship) & 5 4= A=712
3 . .
284 |p | BETNE Ao 448 DBMSE HolHErd AARAY, 248, WA |
(Usability) g, ol18, e e Bas 5 e
HeEXe 8 MAE DBMSE  FEES  Al¥(Stored Procedure,
13 h A YN
Function, Trigger &)= 5948 & J=71?
14 | E2xe Ay A ¥ DBMSE External Files 298 4 712 Y/N
15 | BEXHe 9 A" DBMSYF obd ©t& DBMS®Z 593t = =712 Y/N

<& 43> HelHME BEXY HUIR
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g AAVE REXY HAAS AT HIHAA

A7MAAE ALgozn A7 S B

7

- BE JEFYe g s nEEy 44 7
)

o
HEX

¢

ke

- WAHSA ARG BE
%

[e)
-1 all = S
W A E A36R, A6RES AR AA

BN
i

- AATA D FANED AAFE GIRE AA(CHS TAD G4
O Bt

- AR E BEER AL A% Y FPE REZD G AN E <E 4>} 2E

NIk TAREEY
SA(AE) EPUB, PDF(PDF/A, PDF/A-1, PDF/A-2), DOCX, TXT(ASCI, Unicode),
ODF, OOXML. RTF, DOC, ODT, 7]€}
Z e A H ol A ODP, PDF(PDF/A-1, PDF/A-2), PPT, PPTX, 7] €
Non-DB ,
JSON, CSV, XLS, XLSX, ODS, TXT(ASCII, Unicode), XML, EBCDIC, 7]€}
giole] | Type
AE DB
DBF, SIARD, 7]1&}
Type
TIFF, JP2(JPEG2000), DNG(Digital Negative), BMP, GIF, JPG, PNG, PSD,
A A o] m] %] EPS(Encapsulated Postscript), PDF(PDF/A, PDF/A-1, PDF/A-2), ODG(OTGQG),
SVG., 7]€
LR=R WAV/WAVE, BWF, FLAC, AIFF, MP3, 7| &}
T4 DPX, AVI, WMV, MPG(MPEG-2, MPEG-4), MXF, DCDM, MOV, MP4, 7] &}
< WARC, ARC, HTML, 7]&}
olv Y EML, MBOX, PST, MSG, 7|
CAD STEP, PDF/E, DXF, 7€}
827 GML, GTIFF, ESRI Arclnfo Export(E00), TerraGo Geospatial PDF, ESRI
SHP(ESRI Shapefile), 71 &}

<E4> AA frEd BE

|
B
o
N
N
=
0%
2
>

8) ¥}l DBMSE HZ=Z AAIIY dHolHAEY 2R DBMSS 5U3 7]FolH, slgd 7159 o
S A st DBMSE ¢u) 3t
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TEske] AE I HolTtel B 37 Tw9s F

FAFPY REXW A A GG SHEAS A, T, R FRAge
o, FA Q] A= <HE 45>9 TS
vt AEEY F 200 A% o]l AE@ A% - wEEdomd H9A oo
vV o F i AZEW F 1 7] A/ HEE F 2/ 73 o] el dEe Ag
vod i HEEY F ) 1B Au@ 4
T < % 8t
PDF/A-1, PDF/A-2 EPUB, ODF, ODT
% A E'ﬂl A~E ’ ) ) ) )
i ) TXT PDF, DOCX, DOC EPUB, OOXML
2] A g o] A PDF/A-1, ODP PDF/A-2, PPT, PPTX PDF/A-2
JSON, CSV, ASCII,
HolEHAE ASCII, CSV )J(i(S)NYXI}flSV% ’ I%DCSbIC XML, DBF, Unicode,
’ ’ SIARD, MS Access
ODG(OTG), PDF/A,
PDF/A-1, JPG ODG(OTG), DICOM
2] A o] 1| X ’ ) ) ’
g=e1mA TIFE, JP2, PNG PDF/A-2, SVG, DNG, Exif
GIF, JPG
FLAC, AAC, MPEG-1
layer3, MPEG-2
A=} BWF FLAC’A\IZ?V%?VE’ layer3(MP3enc, Lame
’ Codec), MPEG4(AAC
codec)
DCDM, AVI, MXF,
9N DPX MOV, DCP, WMA, DCDM
MPG
4 WARC ARC, XHTML WARC, HTML
ol WA EML, MBOX PST, MSG EML, MBOX, XML
STEP, X3D, DXF,
CAD AutoDesk’s Drawing U3D, PRC, DWG
File, PDF/E
ESRI SHP, TIGER,
BIL, BIP, BSQ, DEM, GML, GTSIIEII;’ ESRI
ESRI Arc/Info ASCII Vector Product, Format
A2 &3k GML, GTIFF, KML Grid, ESRI Arclnfo ’
SDTS, CCOGIF,
Export (E00), .
. DIG3, Geospatial PDF,
TerraGo Geospatial O S_57
PDF

<E 45> AANY £9d LEEY B $HES oA

9) "= NARA, 7yttt LAC, &5 NAA
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it HOHAE #3 AA7E EEXW AX(FLER)

O B AT AAT AL T w
AES] HEXY F ‘SIARD

48>, <3t 49> =)

xRS A% FUHAAE
g o RmEXRORAY AFA

Ag-3to] RDBE dlo] €
d HS(<E 47>, <x%

R dbs 75 Y/N| A
11 B4 719 9 a9 9 F5AZ2 F dE o0& Swrt v
AE=71?
12 &9 E9% AH121 22 Read$l7}? Y
gl tig A
3t o] 1 (&} o] b
PP 1.22 F 8 Write?l7}? Y
SHE 5
L B 131 71 =75 88 ¢ 2Us FAR
E Zdx AAE Y = Jder
1.3 71 =7("{132 "®2E Zdxrst ¥3 Ex 3y
2d, ads (UTF-8, fryax=, o2y 3= 5)of Y
5 AMEE 2 59 d=7p?
T RN AFHC dE AS AR e 45
A . .
78 = oon (zip, gzip, lwz )2 o] A+=71?
134 HEutoe 2ex=rF 370 E9(jpeg, N 0
gif, mpeg 5)0. 8 Ho] gE7}?
211 g 9 ¥FS JdHY 55 F3 .
. - TNHer Hx d o]go] 7}53I?
21 .6H\;O]_ ;“JJ'_U)BQ] -1 =} = [s] o
H2.1.2 A EWe ¥FS AHY 58 53 T v
‘EE EX
o NHoz Az 2 o] &8 u FREA7?
o 213 AAZH L AYAde 7Tl I T= .
2. Tx 3 34 AR
22 &9 29
TARE E221 AW EHo] QEAA o] A A Y
A o] F-
11 39 s 752 5 s 0S¢ 7
3‘105 ﬂ'@ 3 Ho /H ?‘o T OS-% H Y 1
T7F AR
321 9 LS ST HWHel 758 5 )
32 HW 24 A7
s 3 =24 ' Il 322 9 ERE NAL HAFH 5o HW
AR N Y 1
o84 A TEE 5 YET?
el 331 sld £ E= 75 SW 5% w9
33 54 7€, ® .
= nolew 9 EF Zgoojsl e EA J]&ol| N 0
o Rk SW 59 gl gl
4. 334 |41 dlF 2ol A TF SWollA AUs=71? e 1
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(Fd3 SW(E2 AxAL ALDA A3 AF 5)o ghel)

42 3F Edo] o]A/olF F5 SW WA T 3lo] 7H5er)? . )
(&3t SW(EH2 AxAN AL, A5 AF T)ofl et

43 AT WS FEst= SWE Release 71(&7/ F71)el u}
2 Fajolu} Abefo] AF ujo] B ET}? Y | 1
(dA 714 dExd & 75 SW)

a4 e Eoe] WA qdelE A mE Ee ATl EA
=712

51 nE, =% op0-11 g xwlo] Frol &£2Glo] ThE X
ARl mlo] Moz §g 7hsdrt?

Y 1

A o wa e wae) e
4 7hsA

RIS 5o gy wue

F4317] F25.21 g Ee] SW, Aujx 2 B3 A5
FHo Wil &5 2 BFow ZHxE x| N 0
7V oy Aata AALEE = QETR?
(AIP — DIP)
6.1 g Edo] A5 A4 wEldHolE 75 E AT Y 1
24| 6. dwEbElolE (62 dlF EHo] AFSAF XA dlEldlolE 7G5S AFEEI? Y 1
293} %9] 63 dld TozYE HElHHE FET & e 7T E A .
Hak=71?
71 OSolA WxEel &8 SW A glo] ald WL sn N 0

HES HAY & gEsk?

72 BEF$-A  (Microsoft Edge, Internet Explorer, Chrome,
Firefox $)ollA dx9o &4 &8 SW Ax glo] aid | N 0

O

Ye AAaL W8S FAT 5 Yl
A9 |7 AN Tk Mem REE T A
73 % Eol HEd @A ol wedt A9e AR Aval |
AxAGZ gl 98] A=) A MANA ALEsH=712
74 A9 E90] AL Awehert? 1
75 dF WL AF/ZF/AGHE = B2 A AEe =4 0
=712
81 dld xdlo] &5 B35 EA A fAE A, A A
2 A=z =2 B39 e VERIHAYZo FEHo| N 0
] [e) N
g namAyz| WA B
71574 82 a3 xdo] oF A, 4 WHAUS & 453 A4S & 0
ga1e71?
83 3|3 Fulo] oA &£4o hak g Aol AE=T? 0
o wre [P 8 EAGT B AaE EANEA A8 94 5E Al |
F3h=t?
&7 22/33

<E AT> AA7E REXHORA FE7|F HEA H7l : SIARD
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1/7E w7t g Y/N | AF
1 | 570 ¢144<] DBMSY EHo|HAEES 89 REXHOZ M 715372 | Y 1
o)l 5} 2 | 370 o]4e] DBMSY HelHAEE s19 HEXNoz W3k beert? | Y 1
o 3 | 170 oo DBMSY HOlHAES Y nEZWOR WG A5d? | Y 1
4 | BEXY A3 SWIF QEL2E EA =71 A% 1
HEXYE  HolHAEY HolETZ(Column, Row) % A
- P& Holy ] o] Hol&F2(Column oW | v 0510
(Relationship) & ®H&8 = =712
. HEXRLE HolHAEY dolHES ALEAY, £, 4543, o v )
WY A, Q&% 5)9 HolHE nET £ Y72
. HEXNLE doHAEY FHESY A Y (Stored Procedure, Function, N 0
Trigger 5)& REE § A=71?
8 | REXNL Ho]HHAEY External Files HET 4 Ue71? Y 1
9 EX YL HolHAESY &F8E& ste] Jolg L2 =FE T3 4 v )
] HAEES g8 £ g7
BEXNL folHAEY &5 989 Folg 22 =& F3l
10 e N 0
SQL ¥ 7+ 37}
" HEFXWS Y7o DBMSE Hol&EF%(Column, Row) % A v )
(Relationship)& &9 4 A+=712
484 B HEIWNS J AAdE DBMSZ HolHEY AL EAY, 48, & v )
A, o)XY, dEFE 54T F A=
13 HeEXe A AAE DBMSZ FEEN] AY(Stored Procedure, N 0
Function, Trigger %)% %%Q T AE7?
14 | ¥ Y AXAE DBMSE External Filed 98 & &71? Y 1
15 HEYXWE 97 AAE DBMSZ} ofd thE DBMS®E 58 4= =712 Y 1
A 115
<3} 48> RDBY H|o|HAME REXWMOZA uF7|F ATA H7) @ SIARD
H7 & _
Z8 A
ITEE 1F7E
A (FH) 22(33) 11.5(15) 33.5(48)
% %(100%) 67(100) 77(100) 70(100)
sH D(R%) C(I=) C(¥3)
HAZF A7t 4% HEA %

<% 49> RDB¥ Ho|HAE ®HEILW

10) Orcledl A= #A HEO] ¢kl z 3

M
o
&
-z
)
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2.3 Non-DBY Hlo|HAE BEXYW AF & A% 2HIE

R

Non—DBY OO|E{MESl EEZXY MAES o ChEAQI FEBHOI BIFF, CSV, XML, XML DTD 1.0
2 O&2Z 512, Significant Properties(SP)O| 27510 2+ TYHH EXAS A0tE N HIO[EA|
E ZIEOM 82 T5F

& 540 w2t Non—DBE HIO|EMES HEZM H HIIEE &
feol HEJH e ACZE 20 A

H

OII

gstA 2, olof tiaiM= =

J

o) 7x3 @ dolge
R R

- 715 digk EAEE 2t & HoEELS 4749 29 (row)2t ZH#H (column) gk o=
o] 0] %

_4

- Non-DB3& ©|o]E|A|E+ Oracle, MySQL, FEHE 52 48 DB ¥xow T4
HAIEE A3 dolgAEE XA g BIFF¢ CSV, XML, XML DTD 1.0 &
o] oj7]e) s

€

3 dlo
5o Euls

O Ho|HAME Ao A Significant Properties® A3ttt ofg] <& 50>9F #Z-3(Mette

van Essen, Maurice de Rooij, Bill Roberts, Maurice van den Dobbelsteen 2011)

Categories 9 v
Appearance(Rendering) - 71E U9 g BHS 9
Behavior C 7Fe] AeAEgs o
Content C 715 W BE oy 3 A& ¢n
Context - 7159 WEdolHE o]
Structure 7159 2R 9 R HARE o

<3 50> Significant Properties®] 57}4] ¥

- Appearance(Rendering) @ A8 & A& SEZZIaAA HlolHAMEZL st i
A== W

- Behavior : =% F A& SE8IZZ YA A5 L= WY

- Content : F= Ho|HAMES U golA vt dlo]g 7} st AN = e x23E F
A=
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- Context :
H
=] =

- Structure :

doleAES AHgshs x4,
8 ZEageld doleuolse] g AHgate Py

dolE A ES] dlolE-HolE 7} HolE= 45

O Non-DB¥ A =}7]& 9] Significant Properties(SP)

HzUs ZeAsdA dolHE Agse

- Non-DB& AxA}7]| =29 Significant Propertieso] tsle] EIAZXAE AAEHA
FDA(Florida Digital Archive)®] Z=AF W8S AZstd o5 <& 51> 25
&P Non-DBE ARAEA ™
BIFF8 CSV XML 1.0 XML DTD 1.0
2%, A, A7), A
Appearance | 4] 53 & T N Ty N
EAS 23
. VBA w322 <l=Y, XML A0l A DTD #do] Aeolw
Behavior S7 83 o
9 Y3 Zzste 9B A7)0 A ekz
E’_.E— ﬂ/\E LH
ZE A doly # A dlol g9 g,
Content e A SV 8 <CDATA> lﬂoﬂ =
o N Ao = dolg
XML #Alell 7l<=4
Context 237, s 5 NS - NS
Q0 o x (3 ol) m = 2
A (Y, &) # R —— XML Aol A A 9] DTD stele] 4w
Structure |53 YIAANES} #e H EgS e 2h
csvel 7z 84 B4 72
TE AR Tz

<3 51> Non-DB¥ HAAEA] ZHe] SP(FDA)

o

- Appearance®l Al BIFF84Wto] A z}7] 50 2 A 982l @490 A

e kR

- Behaviorol /1 Non-DB& A& 4= DB Ho]EH A E 9} 7o)

FoIX A A, B

0] O
AT .

| Aoz 5 uE

- Contentol| 5] Non-DB&

vEldlo]El e} BHE E
XML DTD 1.0

ol VBA "2 & 9
Ao 2 3t

AAREAM = dHoly =

A - = Aé]

- Structure® /] Non-DB& HAA}EA+= BF

T A Ao FxE T

O Significant Properties®l] 4]

E=EHA S

a8t HE

JEER I E]

A (3, ), B

’

Eal SR
=

T8 vE

°] Context: BIFFS ¥ XML 1.0¢] W&o] B3 CSV 4

A G S oA e

224 (Appearance, Behavior, Context)



- FDA2l ZAF Y& ZF AAEA X9 )3t SP 4] o]7] wjito], do]E M E2] SPo
9 X4 Appearance®} Context £A o] &5 % &&

- Non-DBE Hlo|HAHELE AAEM e} g ZE, gojoty So] Fa3stx &, dolg U
7150 grt AR BE JX7F =7] wltol Appearance £740°] =& A &S

3 Ao|7} o] Fojx x| @i VBA w2

- Non-DB3& t©lo|E|A|Ex DB A ¥ SQLF*S =
o RaezAel g o)y wjEo] Behavior €4 0]

2 A=y 9 9y P, 9 2 5

EEEA EH

e BLEERE
golgHEs]

A

e}

#5 Contexti= AAREA & HHAEZL -5 = 540] §l7] wlZol
[e]
&

NEow wEEA &g

- olglgk AbEe ofPol <3 52>3 B

SP Az71= Non-DB3 H|e|EHAHE
dolobs, EE, Ae 5 GH DU
Appearance PURIPNE FT Q8 tFoX A E
B, | S el Aol oIl 97| DBY deEAEAY SQLEE F
raer wiol FashA g s)nshe] Aol o] Fo A ke
g4, 54 5 nEas] ol|A ge
Content | Ao olFold 917] wjiel dolg % Fao] Fo
Fashi A %
Context AL, Zg 2 (A4, A e dolE 5 W8 fAF
= & =) = ,_O v___Q_
S g, wEe, ok 5 oaa | oo HER Aa, S8 el
Structure qole 2= Eaas] o FAsE A 93, 9) FTERARE
eI TeE e N FasA ohE

<E 52> HA7]Z3 Non-DBE Ho]E|AE S SP v

O Significant Properties®} Non-DB¥ Ho]|HAME EAS vludte] Non-DBE HolH A E
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- Non-DB& Hlo|HAE EAS =&31H s <X 53>9 25
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Significant
. o - HolE A E9 EX
Properties
- HolHMEE AE dolgiEnt ofyE}t AANEA 2 o]m x|} 144
Sk
Content 22 vy diolE], ofg] 7}X] dlolElElg]e] HolHAHE Y (Het ° )
eterogenei
X3y 2 2 Significant Properties®] Content®} i ¥ & v
A AestE $RIZOAS Edlo] g FE Y
dolHMEE A4lkst= A& o2 2 Significant Properties?] SR
Structure Structure®} WP W SFEZZ WL JHOEE AAH US (Di ° ?t )
iversity
Z218}5H7] wiTel oy WHAEe] A4
d]) Excel 2010, Excel 2013, OpenOffice 415 %
<3 53> Non-DB¥ H¢|HAE 54
O HolHME & HAV|E EAHE 53 AAH7IE 1
- O B Y88 v o R HolHAE EA Wi AAV|F F8 dELS <H B4
7 e
- -8 (Acceptability) 2] 7§, o}& &ofo gt 7T o] o] Fojx]A] &Egon v &
4ol 2 A ‘Convertibility’, ‘Transferability’, ‘Acceptability’ 5°] A+
- 594 (Reproducibility)®] -, Az ol ‘AAAH'ES FH  &oll ‘Stability’,
‘Rehabilitation’, ‘Reproducibility’, ‘Restoration’ & ‘Reproducibility’ & = &} &}o] ‘B4’
2 43
- &84 (Usability)e] A%, 7129 41 242 o] L7154 (availability) 9} &0 7} 1] 3=3t
HHo] 9lomzg =9 &g

HolHAES X AR FE A9
Q) R
o] 2 4 P HolHAE W doly BYd(EAE, =28, 43,
: . o] %), External File(W] A& dHolE)E HE 7}53lof
(Heterogeneity) (Acceptability) .
stob= 71+
dolEHEZ REXHOZ A3 Bk g Rdsjofof
534 544 sl 7]+
(Complexity) (Reproducibility) F4437 22 Non-DBE HolHAE £H7 dE %
Eo] 7tk ol T4
 BEXNL AL tdst F5<9 Non-DBY
L= A 34 Ho]H A E &} S3to] 7hsafof st 7E
(Diversity) (Compatibility) c BREXYO QEA~Y A, AYEA &2 Non-DBH
HolHMEE &3 7l53A ste Aol T4
<3 54> Non-DB¥ Ho]HAMNE HETXW A4S 93 7&3dE L Ay
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O delHAE nEEY HAYIER /150 4v) £Ytel AR E&
- TEY AAYFE V)29 4 ATk A

- Significant Properties® ¥ S BAss 54 =& Eol7] uid A4 7| #

BEes B g

ST BA4Y AS, 4R FA VoY BE EE Belo] o] FojAo} HnE
AFBE] NS AL F AE

M1 ot e oo
oX,

2

of 84, BAelA Faki wa
ol g7bse HE AYR o Folx BETW o go] B Wil 374x)
F=at el Avd

Y. H7HA A

O HolHAE BExH AAQ7IE 7IW H7 Aag2E /3(<E 55> i)

- A s dolHMEIDBE] 73 AA7E BREXW AA7]|Eo uE FIHAA (DS
283
B B = /
7} 3+& Y/N
49 -
Ll HEZX WS oA EQ DataType(EA8, 48, @58, o], &3S YN
ax HEo] 7hEert?
2| - BEEXHLS do]E A E9 External Fileg HFo] 7153712 Y/N
.| HEX WL do|HAHES DataType(ZAt8, A8, @53, o|d Y, &3S YN
=90l 7hs e
484 4 BEIX WL fole A E9 External Fileg E¢o] 7153712 Y/N
= REXYL d8 A4dE Non-DBY Hlo|HAHE ¥ 9o] old t}2 Non-DBY YN
HoHAE oz Ho] 7pFert?
6| - HEILWLS 47 o]49] Non-DBE HoHAE EwWa}t F3to] 715377 Y/N
7 - REZXWL 37 o]4e Non-DBE tdlolHAE FWa} F3slo] 71537} Y/N
3z 34
8| - HEXWLE 171 o]49 Non-DBE HoHAE EwW3} F3glo] 71531717 Y/N
9| - BEXWo] 9Z g FAFAA YEI}? Y/N

<3 55> Non-DB# HIo|HAE HEXY H7Fi
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3. =4 DBMS FEHE i BEETR

- E G0N EvE goe 2

, BN GEEIRE BEELE S5EO As U 72l DBMSE!

FEZ|EE &2 Z SIARD Suited] =HAsH HZF0 HET| 52 XS0 JjusS 2R
» 3.10M= FEZ|= DBMSE SIARD Suite0f 22 =Ql5t7| 28t 78 Yaf2 AJe
» 3.20|M= SIARD Suiteg 7ot LEALATE F O R2ES +To{0f st=XE 27
+ 3.00IME A P 2T THE AADCO| Cjo| HHE
3.1 B8 = &3 SIARD Suite £ 42~ 33 93

O B AfgAME

O FBF =9 o] SIARD Suited] A ¢
SIARD Suite¢] A ¢ DBMS &2 Z3A]7]7] 9aiA = 3§
a1, SIARD Suited] %= FE 2= JDBC Wrappers

7}3&}k

% Fre=

FH7IdIe] dojeo wel FEZ= &4 SIARD Suites 7HTe

DBMS HEdd & x23stA] g A= DBMSE
3 Fr8 = JDBC Driver
A 2 &l of &t

JDBC Driver(cubrid_jdbc.jar) ¢+ TrRE= JDBC Wrapper(

JdbcCubrid(jdbccubrid.jar)) & A2}, 37}t

O A EEo ¥3st= A
9= Download3}al

S YolA, id DBMSA A AF3tE ZE 7|5S SIARD 3
Al 39 DBMSZ Uploadsdty] 9siA+=, 714 H*# SIARD

Suiteol| A VA D3t TypesES 4

3}, SIARD Suites FASIE o8 ZZAEE 9

AT Type AYUS 91 F714 < 7]*'— Tdsto]oF 3
O £ dor= FHYE DBMSE ﬂ% o 7d ¥y B g% uE DBMSE F71E
o & AE 9 uwksk Ao )] A s}

3.1.1 F28= DBMS Type 57

O A WA FrRI= AT BYELS (1) 71¥ Data Type, (2) 54 Data Type, (3) Key
Type, (4) Routine Typel& #+F/F& & & (K& 57> #1)

?.

e

FEZE Type

7] Data Type

BIT, BIT VARYING, SHORT, INT, SMALLINT, BIGINT, NUMERIC, DECIMAL,
FLOAT, REAL, DOUBLE, CHAR, VARCHAR, STRING, BLOB, CLOB, DATE,
TIME, TIMESTAMP, DATETIME

E 4= Data Type

SERIAL, Collection.SET, Collection MULTISET, Collection.LIST,
Collection.SEQUENCE, ENUM

Key Type

Primary Key, Foreign Key

Routine Type

Stored Procedure, Stored Function, Trigger

<E 57> FRI=E AU 24

=
T

Shs

- 121 -




312 84&

H

7ol @2 SIARD Suite 78 W& 44

i

O ¥ WA, SIARD SuitelA] o]5 8459 A Y 753 Q425X E Adslr] Yafraes
SIARD2.1 ¥ (SQL:2008)3 3t7] SIARD Suiteol~] DBMS H<&E uw] Alg3t= X+
JDBC QIEH o] =52 Al 75S 2AF 9 &AM 8oF &

O AA #&d A S-S A 2 243 A3, DBMSOA Algstal e s a4xE5dd o
gt o2 Fd wde] &A%

O AA #+& ZHdo=x DBMSIA AUt A+ QA5 S <X 5H7>9 84 7 we} +
3t a, SIARD Suites 74d38tal ¢+ JDBC Driveret JDBC Wrapper(FXH.2] =29 7 -,
F1B8 = JDBC Driverst FE 8= JDBC Wrapper(JdbcCubrid))e] APIE 9 &g % &
d 7be Ao we 7d WS AR o] M E84Y HoE ddd

O <% 58>+ FEI = 7]E Data Typeol| et 73 wWake]

7]1E Data Type
Gy SIARD2.1 SIARD Suite o
T #na= 93 ) 74 3g
CLE R =) 73 Yoz
BIT VARCHAR &}
BIT VARYING VARCHAR 3k
SHORT SMALLINT 3f
INTEGER INTEGER &}
INT INTEGER &k
' SMALLINT SMALLINT &}
BIGINT BIGINT 3f
NUMERIC NUMERIC 3f
DECIMAL NUMERIC &}
FLOAAT FLgﬁT ‘5‘]}— . #wBg = JDBC @
REAL FLOAT 3|
A H L=
DOUBLE DOUBLE &) JdbeCubridel A FH.#] =] 7]
"""" CHAR CHAR 3 Data Types SIARD2.19] #13
VARCHAR VARCHAR 3 Data Type© 2 w4 u}33
' STRING VARCHAR &
ENUM VARCHAR 3}
BLOB BLOB =
________ CLOB CLOB =1
DATE DATE =)
e} TIME TIME 3f
TIMESTAMP TIMESTAMP 3f
DATETIME TIMESTAMP &}

<% 58> FHz= DBMSY

O SQL:2008 %<+

o=

Fuemels AFsn

SEQUENCE, ENUM & 54 Data Types <
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O <3 59>9] CollectionE}d (SET, MULTISET, LIST, SEQUENCE, ENUM)®9| 7%, 7] ¥
Data Type T4 7Fd #d A+ TypelZ wgslal dF Typeell thal Fr718 o2 A
gZst7] fg +4d #dol Fr1E

O <3 59>¢] SERIAL Type dl&]& < A=, A-8-AF 7ol A= Data Type©] A 5t
2o 2= Routine Type FHZ A 7] difdd dEe F+d #go] HQa3g

-z

E4 Data Type

SIARD2.1 SIARD Suite . i
Bg= 93 T8 vk
W (X2 2% 93) T8 dol = ¢

[

A System Tables SIARD I} |

3y 2 FH = JDBC Driver ¥

SERIAL iy A JdbcCubrid =%

- ¥ System tableg ©]-83}¢]
CREATE SERIAL +# A4

Collection.SET v 33} =
Clesn OTET | 950 | 5|y e e
tion. X
oTection —— < JDBC Driver ¥ JdbcCubrid <74
Collection.SEQUENCE v) 3 3} =
ENUM e %

<3 59> CUBIRD DBMS® &< Data Type +& "3k

O <% 60> Key Type &40 thdt +& Waow JdbcBase Q1E Ho] A2 FAS uf v}
£ JDBC Wrapper(¢l, JdbcMysql)i s

Faste] FEE = JDBC Wrapper(JdbeCubrid) &
TA3H Key Types2 A AL = A+
Key Type
IARD2.1 SIARD Suite . )
Fu9= 93 5 ) 74 g
(BF ¥ 4%) F8 dolx
Primary Key x3) a} - 2 DBMS JDBC Wrapper ¥<=
Foreign Key E3} 3} a4

¥ 60> CUBIRD DBMS®| Key Type 7-d ek

O SIARD Suite2 SQL:2008 &0 Y& HE 848 A(Ysts= AL Bx=z 8a 97 g
o] SQL:2008 F=o gl 8425 A YakA A vk Routine Type* & SQL: d
o]x o] et SIARD Suiteol Al A Y E3AY dEuF APt Type®: Y-S

O E573], Stored Procedure/Functione ZF DBMS ¥ & AHsles &L 23 X Yst= 7]
S 2 7d U Z27] 22k SIARD Suites st WxE

¥ o2 E9] Oracle2 Stored Procedure/Function® Body7} PL/SQLE #HA 5] o] 9] %] qt
Fre=e ¢ JAVA Class® Ho] &
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O SIARD Suite2 Download¥® SIARD 3}l Stored Procedure/Function® Attribute(o &
£0], Stored Procedure/Function ©]&)%t X3l ¢ i, Body:E XE3sEA gow,

Upload Alell+= o] Attribute®Z3} S5 A &

O Stored Procedure/Function Body®] 7% FEZ=E JAVA class 32 Ho] 9l
BLOB dHlolE] @40 % Archiveel ¥k A& Wijs Zrofol star, DB Upload ol %= X%
5 == SIARD SuiteS A sloF g

% Upload*], JAVA class 3¢ o] DB7} ofd &l 7 5FE 9 12
H)o| A &% 7] w&Fo SIARD Suite2 local #AFE oA u}2

= 49e 13

O Trigger= Action®|Y 274 A 2J3}
g d o= FEhE o

s

o] 217 tt22 2 AA Download® SIARD

O e}, 71 EHQ Triggere Attribute= SIARDe] F+& o] o] 23l Download¥ SIARD
3t9 o] Metadata®] =718 &= Q= AR = 7R QS

O <X 61> Routine Typeo] W3+ 3 Waks AHzg
Routine Type
SIARD2.1 . - -
FEZ= 93 s v ) SIARD Suite 738 Yol = A et
B - Upload3}e] DBMSel =<9
Attribute ¥3 ° ol = T EE SIARD
(Download® SIARD Ztdo| vk 33 s
Stored Suite 54
q S - JAVA class 3¢ & BLOBS 2
Procedure - (;—ﬂ‘]ﬂﬂ A} w g &to] SIARD 3}l
o o (Download¥! SIARD s}<el| = Z3}) X3 E =2 SIARD Suite
g 8ls) 3
TA3/5%
B - Upload3d}te] DBMSe| &1
Attribute 3 ° ] wol = E3E =2 SIARD
(Download¥! SIARD s} qt 23} o
Stored Suite 578
. - - JAVA class 3¢S BLOBS 2
Function Bod (::ﬂ‘]qu PAR wj F 3}o] SIARD <<
o jo (Download¥l SIARD #+elo] % Z3h) 235 =2 SIARD Suite
g 8ls) 3
TA3/5%
3
Attribute (A A - FBE= JDBCS SiardCmdel
ne 0;10) (Download/Upload $H) getTriggers(...) 7S F7}
. O BAT
Trigger *x3+ - - %% System Tableg
Body (A4 ° o] 4-3}¢] CREATE Trigger
(Download/Upload +%)
-8 gl T A4

<3 61> CUBIRD DBMS®] Routine Type 7% W3k
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32 FEF = & SIARD Suite L E4&2 4 4

O SIARD Suite2 o2 719 2 & (Githubol A+ ‘Repository’d] &)= Alg)E FAEo 9
oM <19 3> E 1 8AET} A4S BAE Ho F1 e

O & Al M= dA SIARDOIAM A dstar ¢l= DBMSe FHe= DBMSE 7} #| 8}
== ek A BRE Se], SIARD Suite®] ol# 8459 £LxIES SIS
O AT 8ant <19 38>9 59 FAE 3 Haolw, ofdl 4] 8AR QT &

(1) Cubrid &4 (FF2.8= JDBC Driver)

(2) JdbcCubrid &4 (SIARDE FH g = JDBC Wrapper)

(3) SiardCmd &4 (SIARD commandZ +&3 JAVA Application)
(4) SiardGui 22 (SIARD GUI Application)

O SIARD:= JDBCE Ah&3kel DBMSOl H<ét7] wigol 2 el= DBMSE H&2 5 9l

i+ TR 2= JDBC Driver?] 7I'e& AHEE 4 SlojoF star, o] & #fsiA FHZ= JDBC

DriverZ JdbcBase #Fvl <1 ¥ o] ~(interface) & A (wrapping) FE = JDBC
Wrapper?! JdbcCubrid &4 5 F&afoF 3

O E3 <y 38> o] SiardGuit WH-H o2 SiardCmde} SiardApidl &= 715 ES
AbREHE P2 Ho9le. &, SiardCmd7b A o] Z Aol Holx glolH e glolH

SiardGui¥ ©] & 83k GUI Application® = 2 & 91&

Relational Database
MSAccessl DB/2 | H2 |SQL Serverl MySQL | Oracle CUBRID

| ST SR SO SO S

SqlParser
A J AsoL:2008 A A A | 7

E
4
AT

JdbcBase
Jdbc,m:cess| JdbcDb2 | JdbcH2 |_]dbcMsSql|jdbc;\1y5q1|jdbc0racle IdocCubrid |

S S V7T S S
e

— SiardToDb (Restore from Archive)

| SiardCmd, SiardGui |

| SiardApi |  SiardFromDb (Backup to Archive)
zIP6t o “Na XSDAML
ZipaFile JAXB/STAX

Y SIARD Format 2.1 v
SIARD File

<2¥ 38> FrHg= B9 Siard Suite T4 AL HY
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3.3 #23d= DBMS &% SIARD Suite £ Z42 2 A Y&

331 #edg= 78

O SIARD Suite?] JdbcBase

J9] o]~ =, J]DBC WrapperS 7&83}7] fJalA 7|9 FH

Ol E
2= JDBC Driver® +#A3d}9 0, #?é Y& olg <3 62> Aelg

?.

M

T4 W&

API getTables(...) [
CUBRIDDatabaseMetaData
extends

java.sql.DatabaseMetaData
]

- getTables(..) JDBC API= dlo]E o] 2o A EHolE HRE

7FA 2+ APIZ R "TABLE”, "VIEW”, "SYSTEM TABLE“S ¥
getn g 2 wolx Y HAEE ResultSeto Z walsl = 7)% 53

- SIARD #38< 98 F28= JDBC Driver F€S ol# ¢} o] WAE

v ddlk TABLEA B _db_stored_procedure¥ db_serial System
Table R & F7}

v Table X % Description®] "Show Create Table table-name”
o7 AAEE script textE 37} (SIARD Hlo] g Hjo] 2~ <]
Al Holgs B8R AHE)

API toFile(...) [
CUBRIDBIob extends
java.sql.Blob ]

- FEY= dolgueo]lxE Stored Procedure/Function Body7F JAVA

JDBC <IH#eo]2 Jef= F@ o] 917] wiiZol, SIARDZ Archive3 |
Procedure/Function Body ##& BLOB El] o2 AFst=E JDBC

Drivers 474

- BLOB Hl°JHE 2 AT 5 == API 57}

API insertRow() [
CUBRIDResultSet extends
java.sgl.ResultSet ]

- SIARDH o] E] ¥ A] SERIAL "8 E A& st7] €13 db_serial

gol & vlolE & AAst= Adas 7EFY

- AukA 9l Insert into table-name ¥ Ej7} o}l CREATE SERIAL ..

FES AHESICE 37 M) WEY ANLE w9

if (main_table_name.equalsignoreCase("db_serial")) {
if (updates[8] == null) {
sgl = "create serial [" + updates[0] + "]" + " start with " + updates[2] +
increment by " + updates[3] + " minvalue " + updates[5] +
maxvalue " + updates[4];
if (updates[6].equals("0")) sgl = sqgl + "cycle ";
if (lupdates[10].equals("0")) sal = sqgl + "cache " + updates[10];
}
else return;

}

- SIARDH|o|H &% A] Procedure/Function Body®ll 333l JAVA

Class 39S CUBRID JAVA £4d A= sE I= F715

- 126 —



if (main_table_name.equalsignoreCase("_db_stored_procedure")) {
String filename = (String)updates[0];
String filepath = System.getenv("CUBRID") + "java" + File.separator;
File IQutFile = new File(filepath + filename);
FileOutputStream IFileQutputStream = new FileOutputStream(lOutFile);
IFileOutputStream . write((byte[])updates[1]);
IFileOutputStream.close();
return;

<% 62> FEg= JDBC Driver 48 W&

3.3.2 JdbcCubrid &

O 7]2A o2 SIARDE JdbcBase Class®ZFE JdbcMySql, JdbcOracle 53 2 Driverg
g8 92 DBMS® JDBC Driver® 29+ 722 5o g

O SIARD Suite®] #41¢l SiardCmdel 4 o] &7 JDBC QlH # o] 2ol A Alg3t= APIE &

E3to] 7152

Fag

O B A= 4 JdbcMySqlZ 7190 & JdbcCubridE 7iet= FeEl2 Aahslgd om,
T4 W& ofdll <& 63> At
O 7|24 2o &= JdbeMySqls & 7hA ek A5 om, MySalst 52 2] o] th& API
52 TH ‘ﬂl:—oﬂ ULEE zl:;(qol'/\/\n
78 T4 W8
- CUBRIDDriverel 4+ BaseDriverS 5238t H o] ofgfje} 7ol
e EEES
public static void register()
{
CUBRIDDriver System.setProperty("jdbc.drivers", “cubrid.jdbc.driver. CUBRIDDriver");
try { BaseDriver.register(new CUBRIDDriver(),
"cubrid.jdbc.driver. CUBRIDDriver",
"jdbc:cubrid:localhost:33000:demodb:public::"); }
catch(Exception e) { throw new Error(e); }
}
- CUBRIDConnection®] 4] nativeSQL(String sql)¢] 74 SIARDeIA 4=
P = diFE9 SQL TS IAsA SQL:2008 E% e 2 AxE
g s Jsor FuYsA AUsA B Feje) TR A
Ao] Waglom o2 2=xsle] uladal
CUBRIDConnection e °

- dE W, FERIYE=ENAE schemad 7ldo] §l=dl, SIARDOA =
" "table-name” B EHZ schema-names Qualifyingsl=
Z AXAE i 9o, o] & schema-names A|€3EE FAHAS

- B F =] A schema-names database-name® & vjFalo] Al&

"schema-name
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CUBRIDDatabaseMetaData

- CUBRIDDatabaseMetaDataol| A+ o}#] Meta AXRE $H3l7] 93
T8 75l XFH o olE FHIYL UEE ol&g 4

w2 AT

getTables(), getColumns(), getTablePrivileges(), getColumnPrivileges(),
getPrimaryKeys(), getProcedures(), getFunctions(), getProcedureColumns(),
getFunctionColumns(), getAttributes(), getTriggers()

- 3 AAZ JDBCelv= AYHA &2 getTriggerss TA3MA 2w
]‘_.

SIARD 2.1 299 ¥3+% TriggerE Archiveo] X&-A]7]7] $13)
Z7}a A9

- @A SIARD +38 A% o= Trigger’} E3tE o] 91x ¢rom 9

AT X850 Q= AElE JDBCOlA A QA = A nk
dlolE M o] 2~ B E dagh 9oy Wi BEx Fdg 319

_ll-j 71

- getProcedures®] Al Procedure ## meta® B.E 7}?@]& uf ol2f o] SQL

A E AHE

String sSgl = "SELECTWrwn" +"NULL as PROCEDURE_CAT,Wrin" +"'" +
getConnection().getSchema() +
"' as PROCEDURE_SCHEM, #Wrn" +
"SP_NAME AS PROCEDURE_NAME, Wrirn" +
"NULL as RESERVED1,Wrwn" +
"NULL as RESERVED2, Wrwn" +
"NULL as RESERVED3, Wrwn" +
"'AS Language ' + lang + ' NAME ' + """ + target + """ as
REMARKS, #Writrn" +
"0 as PROCEDURE_TYPE, Wrwn" +
"NULL as SPECIFIC_NAMEWr#n" +
"FROM db_stored_proceduretfritn" +
"WHERE " + sbCondition.toString() + "Wrwn" +
"ORDER BY PROCEDURE_CAT, PROCEDURE_SCHEM,
PROCEDURE_NAME, SPECIFIC_NAME";

- 9] #AgolA Remarksell Al€8E ~E&L olgle] CUBRID Stored

Procedure WA T AS oldf HEES I A9

CREATE PROCEDURE procedure_name[(param[, param] ...)]

{IS | AS} LANGUAGE JAVA

NAME 'method_fullname (java_type_fullname[java_type_fullname]...
[return java_type_fullname]’;

CREATE FUNCTION function_name[(param[, param]..)] RETURN sql_type
{IS | AS} LANGUAGE JAVA

NAME 'method_fullname (java_type_fullname[java_type_fullname]...
[return java_type_fullname]’;

¥

EE $839 Stored Function®] AA & =3 H| 52517
o
3
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- CUBRIDMetaColumns= 2 A H o] & &35} Columne] o}
dF 9o 7Hd Columnes AstE 7|52 =2 Stored Procedurett Stored
Functionol A 3te}v]E & Aol uf AL&3 2 9o, Columns
Aeolatr] 918 wely Brdel whal otz FeF 2ol miBea U=

mapNAME_CUBRID_TO_ISO.put(CubridType.BIGINT, PreType.BIGINT);
mapNAME_CUBRID_TO_ISO.put(CubridType.BIT, PreType.VARCHAR);
mapNAME_CUBRID_TO_ISO.put(CubridType.BLOB, PreType.BLOB);
mapNAME_CUBRID_TO_ISO.put(CubridType.CLOB, PreType.CLOB);
mapNAME_CUBRID_TO_ISO.put(CubridType.CHAR, PreType.CHAR);
mapNAME_CUBRID_TO_ISO.put(CubridType.DATE, PreType.DATE);
mapNAME_CUBRID_TO_ISO.put(CubridType.DATETIME, PreType. TIMESTAMP);
CUBRIDMetaColumns mapNAME_CUBRID_TO_ISO.put(CubridType . DECIMAL, PreType. DECIMAL);
mapNAME_CUBRID_TO_ISO.put(CubridType. DOUBLE, PreType.DOUBLE);
mapNAME_CUBRID_TO_ISO.put(CubridType.ENUM, PreType.VARCHAR);
mapNAME_CUBRID_TO_ISO.put(CubridType.FLOAT, PreType.FLOAT);
mapNAME_CUBRID_TO_ISO.put(CubridType.INT, PreType.INTEGER);
mapNAME_CUBRID_TO_ISO.put(CubridType.INTEGER, PreType.INTEGER);
mapNAME_CUBRID_TO_ISO.put(CubridType.SET, PreType.VARCHAR);
mapNAME_CUBRID_TO_ISO.put(CubridType.SMALLINT, PreType.SMALLINT);
mapNAME_CUBRID_TO_ISO.put(CubridType. TIME, PreType.TIME);
mapNAME_CUBRID_TO_ISO.put(CubridType. TIMESTAMP, PreType . TIMESTAMP);
mapNAME_CUBRID_TO_ISO.put(CubridType.STRING, PreType VARCHAR);
mapNAME_CUBRID_TO_ISO.put(CubridType.VARCHAR, PreType VARCHAR);
mapNAME_CUBRID_TO_ISO.put(CubridType.OBJECT, PreType.VARCHAR);

- CUBRIDStatement= SIARDOIA A1 &t= SQLE A lst7] 93t

Statement Driver® executeQuery(..)7} 2 APIo|H HE SQL T
CUBRIDStatement 2E# S nativeSQLE A EwWi3te] AA JDBC Driverd
executeQuery(..) 2 |@AFA HEd, oo we Fry= EHd
2E SQL TR ~EHE BMASEE A

& 63> JdbcCubrid 778 W&

3.3.3 SiardCmd +8&

7}. SiardFromDb.java

O SiardCmdell A %%+ SiardFromDb+: SIARD ArchiveE AA37] €3 JAVAZE=E

A Meta H# 3 Primary ## 02 ud F AS
O Meta Data

- Meta §-2 %A Database?] 2=71vl5 #74317] 918 Ao 2 Archive S flallA+=
MetaDataFromDb& AF-8-38Fal glow, dA] dl/d do] g wo]
Fl/e1d 2~ AW Stored Procedure/Function X, ET|7Z AH 5& T4 Q4= &

xml HolHE AT
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O 4 "ol & A=
2 Meta Table ARE FA35l1L

JDBC9] getTablesE

- A9 AXE (getColumns)

- 7] A X (getPrimaryKeys)

- 9lg 7] A E (getForeignKeys)
- Y 7] AH (getUniqueKeys)
- EfA AH (getTirggers)

- HolE9 #H3aE 75 (getRows)

O 9 AR F Efg|A ARE SIARDAA F&Ho 9ddd

o] 18 getTables()

259 ARE welFw

, 7 ZF ol &l Wi

5 dole pdl
ool

of Ju

private void getTables()
throws IOException, SQLException
i

/¥ first count the tables for progress
String[] asTypes = new String[]{"TABLE"};
if (_bViewsAsTables)

asTypes = new String[J{"TABLE","VIEW"};

_iTables = @;

while (rs.next())
_iTables++;

rs.close();

_iTablesPercent = (_iTables+99)/100;

_iTablesAnalyzed = @;

rs = _dmd.getTables(null, "%", "%", asTypes);

while ((rs.next()) && (!cancelRequested()))

{
String sTableSchema = rs.getString("TABLE_SCHEM");
String sTableMName = rs.getString("TABLE_NAME");
String sTableType = rs.getString("TABLE TYPE");
if (lArrays.aslist(asTypes).contains(sTableType))

String sRemarks = rs.getString("REMARKS");
if (schema == null)

Table table = schema.getTable(sTableName);
if (table == null)

table = schema.createTable(sTableName);
MetaTable mt = table.getMetaTable();

System.owut.println(" Table: "+qiTable.format())};
if ((sRemarks l= null) && (sRemarks.length() > @))
mt.setDescription(sRemarks);
getColumns(mt);
getPrimaryKey(mt);
getForeignKeys{mt);
getUniqueKeys(mt);
getTriggers(mt); /*
getRows(mt);
incTablesAnalvzed():

Added for Trigger */

ResultSet rs = _dmd.getTables{null, "%", "%", asTypes);

throw new IOException("Inwalid table type found!");

Schema schemz = _md.getArchive().getSchema(sTableSchema);

schema = _md.getArchive().createSchema(sTableSchema);

QualifiedId qiTable = new QualifiedId(null,sTableSchema,s

TableName);

<29 39> SIARD o] Eg7 Ax

jincs
i

tlo

O Primary Data

Primary Datai= Meta ©lo|E F+AJo] ¢a ¥
PrimaryDataFromDb& A}-&3}1
EAlstE ZF AHe HolHE
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HolEeo] 1S40l HolEs 7|Eor dia=sd 7HALEs TdH U+

- R =9 4§ stored procedure/function®] java class®¥d 2 I Body”’} F&E &
7] wZol, HeolEe dAIZ=FE 7FAE i, procedure/function®] Body?l classit S

Binary 2 7MAeE % 7 Tds A&

- o]E 9]3] Meta Datags T+ wl AA A& Ho]Eo] ol _db_stored_procedured}i=
AdZF o] Axd HolES Frleton, o] HolE ZHHS class filenamed} procedure
body & Al 3Fe] A A procedure bodyell ©isl A= $SCUBRID/java/*.class 42 2} o] A

AgRES TAY

- olfle] <™ 40>S  executeQuery(..)9 < 4d¥  F=E  FAHI Ao
_db_stored_procedureE ¥3sli= F ol s SELECT #get#istored#body# I Zo] A&
o vlgt A2 WA A4 Ag= FEHE JDBC Driveroll Al A gdt=E 33S
o4 CUBRIDResultSet rs;
165 if (sMNative.indexOf("FROM \"_db_stored_procedure\"") »=0) {
66 if (sNative.indexOF("SELECT\r\n \"sp_name\"") >= @) {
ne7 rs = new CUBRIDResultSet(super.executeQuery("SELECT #get#stored#body#"), conn);
168 rs.setPrimaryColumn{_conn.getTableWithoutPrimaryKey(), sPrimaryColumn);
nLes return rs;
h78 1
171
172 if (sNative.indexOf("SELECT\r\n COUNT(*)") »>= @) {
73 rs = new CUBRIDResultSet(super.executeQuery("SELECT #get#stored#count#"), conn);
174 rs.setPrimaryColumn(_conn.getTableWithoutPrimaryKey(), sPrimaryColumn);
75 return rs;
76 1
177 ¥
178
nL7e rs = new CUBRIDResultSet(super.executeQuery(shative), conn);
180 rs.setPrimaryColumn{ conn.getTablelWithoutPrimaryKey(), sPrimaryColumn};
181 return rs;
182 } /¥ executeQuery */
e
<719 40> executeQuery() +4 IE=
1}, SiardToDb.java
O SiardCmdel Al &% %= SiardToDb: SIARD ArchiveZF-E dHo|EHo] 258 E 3}

93 JAVAFZE=E=R I A Meta &7 Primary ¥# 22 yd F US>

O Meta Data

- Meta Data® 2937 ¢alA = SiardCmd® MetaDataToDbE AF-&3lH A2 o7 o}

el 7lsEol TAEAF
* createTables
* createColumn
* createProcedures

* createTirggers
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- 9 Y2E F, createTriggerst™ SIARDY| & A & Aoz Fr712 FEHEHS
t}. SIARD+= SQL:2008 F-o2 AXWste] F2sts 722 FHo low o2 Qs
T

[}
DBMS 3149 2o tsid= e 58 wdsts 4971 8 249

- o] Ay Er] Y&l FrE=olA AT E+= Show Create Table table—name ¥} Z&

£3], Trigger® FERZZ=2 Al2"l Ho]E<Q db_triggers o]&3tg o, Algd
(SERIAL)o| sl A= db_serial Hlo] &S o] &3l T+H3IUS

- olfol <z¥ 41>L createTriggersE 783 JAVA F= A Ho|t),

g ll."F__________________________________________________________________* /
/** create all triggers of a schema.
ms schema meta data.
sm mapping of names in schema.
I0Exception if an I/0 error occurred.
s SQLException if a database error occurred.

55-  private void createTriggers(MetaTable mt)
6@ throws IOException, SQLException

61 {

62 _il.enter(mt.getName());

for (int iTrigger = @; iTrigger < mt.getMetaTriggers(); iTrigger++)

1
MetaTrigger mtr = mt.getMetaTrigger(iTrigger);

StringBuilder sbSgl = new StringBuilder("");
sbSql.append(mtr.getDescription());

/¥ now execute it ¥/
_il.event{sbSqgl.toString());
Statement stmt = _dmd.getConnection().createStatement();
stmt.setQueryTimeout(_iQueryTimeoutSeconds);
6 stmt.executelpdate(shSgl.toString());
577 stmt.close();
578 }
579 _il.exit();
588 } /* createTriggers */

[ I B T IR S IR TR R TR R R W R R R R R, W R B, R, R, R

<1 41> createTriggers() 78 Z=

O Primary Data

- Primary Data®] 4% PrimaryDataToDb& A}83}7 JDBC2 Updatable ResultSetg 7]
1o 2 insertRow 715 &3l dlolE o] 2o AA dolH & F7tste WAooz F3 5

o] o
PO

- AA "Ho]Eo] ol _db_stored_procedurett db_trigger, db_serial®] A-¢ 27z o9 A
g5 Fa AA volHE HEdste wAow SIS
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- ol <™ 42>9] ResultSet®] JDBC insertRow ZE=9 dX=Z db_serial® 4%
db_serail Hl o] &) RowE F7}3t+= Zo] olyzg} Serial® CREATESE= TH o2 e
oA AP st FUE TGS

public synchronized void insertRow() throws SQLException {
try {
synchronized (con) {
synchronized (this) {
checkIsOpen();
if (main_table_name.equalsIgnoreCase("db serial")
| Imain_table_name.equalsIgnoreCase("_db_stored_procedure")
MRS
is_updatable = true;
¥
else {
checkTsUpdatable();
if (l!inserting) {
throw con.createCUBRIDException(
CUBRIDIDBCErrorCode.invalid_row, null);
¥
}
if (main_table_name == null) {
return;

¥

String sgql = null;
if (main_table_name.equalsIgnoreCase("db serial")) {
if (updates[8] == null) {
sgl = "create serial [" + updates[@] + "]"
+ " start with " + updates[2]
+ " increment by " + updates[3]
+ " minvalue " + updates[5]
+ " maxvalue " + updates[4];
if (updates[6].equals("8")) sgl = sgql + "cycle “;
if (lupdates[10].equals("@")) sql = sgl + "cache " + updates[10];
¥

else return;

<1%¥ 42> JDBC insertRow() ¥4 7=

t}. MetaDataFromDb.java

O SIARD2.1 ¥#=oltE AHolxol 1oy}t SIARD Suitedl = AAZ F&EE A &S Trigger,
Stored Procedure 52 DBZYE Downloads}”] $3] getTriggers(), getRoutines(),

getTablesOE 74 4 A2 A4

ki 4 He

M

- Stored Procedure®] W3] RemarksE Description®] 37138}
setCharacteristicel "PROCEDURE"Z A& 3t
- Remarks+ getStoredProceduresol A ProcedureS 7 &3} F-&9]

AR ol =

getRoutines(...)

A Siardol = Trigger ## Z=7h ks o] Q7] &,

FHY =M AFES}= Trigger Syntaxol] @A olgle] =5 F7}
getTriggers(... - Triggerg 7bA 9= Wil o2 db_trigger A28 Hol B

Agetd on db_triggerel E3E W84S SIARDS xmlel A
Attribute® 7FEsok & (SQLT-E| E3)
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private getTriggers(MetaTable mt)
{

String sSqgl = "SELECT#n" + "name,#n" +
"decode(condition_type,null,decode(action_time, 1,'BEFORE',2,' AFTER',3,'INSTE
AD'), decode(condition_time, null, 'AFTER', 1, 'BEFORE', 2, 'AFTER', 3,
'INSTEAD')) as action_time,#n" +"'EXECUTE ‘||
decode(condition_type,null,"",decode(action_time,1,"",2,'AFTER ',3,'DEFERRED
NI decode(action_type,1,action_definition, 2, reject’,3, 'invalidate
transaction',4,'PRINT """ || action_definitionl||'""") as triggered_action,wn"
+"decode(event,0,"UPDATE',1, 'STATEMENT
UPDATE',2,'DELETE",3,"STATEMENT DELETE",4,'INSERT",5,'STATEMENT
INSERT',8,"COMMIT',9,'ROLLBACK") || " +"* ON ['ll(select target_class_name
from db_trig where trigger_name=name)|| ‘" [Wn" +"

decode(target_attribute,null,”," (['lltarget_attributell'])’) as trigger_event,#n"

+" (select 'CREATE TRIGGER '[I'l' Il name || ']' lI#¥n" + " " STATUS
‘I decode(status,1,'INACTIVE',2,'ACTIVE") |I#n" + " " PRIORITY
"llcast(PRIORITY as numeric(10,5)) II' ' |I#n" + "

decode(condition_type,null,decode(action_time,1,'BEFORE ',2,'AFTER
',3,'DEFERRED '), decode(condition_time, null, 'AFTER', 1, 'BEFORE', 2,
'AFTER', 3, 'DEFERRED")) || ' " [I#n" + "
decode(event,0,"UPDATE',1, 'STATEMENT
UPDATE',2,'DELETE',3,'STATEMENT DELETE',4,'INSERT',5,'STATEMENT
INSERT',8,'COMMIT',9,'ROLLBACK") [I#¢¥n" + " " ON ['ll(select
target_class_name from db_trig where trigger_name=name)|| ']' ||wn" + "
decode(target_attribute,null,"," (['lltarget_attributell'])") II#n" + "
decode(condition,null,”," if '[lcondition) [lwn" + " " EXECUTE
‘I decode(condition_type,null,"*,decode(action_time,1,",2,' AFTER
',3,'DEFERRED "))I|
decode(action_type, 1,action_definition, 2, 'reject’,3, invalidate
transaction',4,'PRINT """ || action_definition)#n" + "from db_trigger bwn" +
"where a.name = b.name) as description¥n" + "FROM db_trigger awn"
+"WHERE " + sbCondition.toString();

getTables()

- getTables®= DB Ho|& #H RE
MetaDataFromDbell A 2] 5o 9lS
- olgfe} Zo] Tl 7 getTriggers(.)E F7}

getColumns(mt);

getPrimaryKey(mt);

getForeignKeys(mt);

getUniqueKeys(mt);

if (_cubrid) { — 27tel 22 [CUBRIDOIA Bt S2I5t=E]
getTriggers(mt); /* Added for Trigger */

}

getRows(mt);

incTablesAnalyzed();

<% 64> MetaDataFromDb.java &3 W&
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u}l. MetaDataToDb.java

O E} DBMSelA 4% SIARD 3 &
Q) AA i) Bl AT S Q)
ovf, £74 WES <& 65> Feld

?-

M
4
o
£
oo

S A 24 T Mg 2 FaEe AkE
DBMSY & th27] wjid] o] &

- FrYES] B FAY A
1717H(1,073,741,823)2 A $t=] o] Jo] A E} DBMSA tﬂ oJHE Fr=R
LT u] o] & wkadsoF 3k

- 3k BINARY EF2 FRIE=CA AU FornR ol& HAF o
BIT=+ BIT VARYINGS. 2 wjgate] Hgsjo 3+ ohnt ORACLES
BINARY Yo E] Zol& 27| 71714 7VsshA v FR 2 =9 BITEFY S 17]1717HA]
75 skal BINARY HI ol Bl &= byte$1¢] Zo]o]il BITEY 2 bitw9 ¢ Zol=
BINARYEFJ ¢ #Ael=E A2 o 1/82 Aatsfof gt

createColumn(...)

- SIARD 3}¥o] FE 8= DBMSel4 Download® 3¢ W, db_serial®
_db_stored_procedure Ho] &2 HAAZE TEA] FEE F3
- FHFE SIARD 3¢ — FHE = DBE HYstE 7ol vt

createTables(...)
createCubridTable(...) & ©]&

- I3 FHZ= SIARD 3 — FEI = DBE HYsts A gl wt
createTriggers(.) & ©o]&

o
e
£
rd
>
>
oo

- createProcedures(...) & TFERI=ZE &
AHEE w8

, =8 FHI= archive®
createProcedures(...)

<X 65> MetaDataToDb.java &3 W&

B}. PrimaryDataToDb.java

O putTable?} pubSchemat: SIARD o] A &d HolES HAsE= s o7 SIARD 3
o] FE =9 A Downloadste] WHEZ 7§ _db_stored_procedure®} db_serial> &

A &

O HeolES HHste 3ol oty AA HolHE HUE w createProcedure(..)& &
stored procedure/functione E-U3dt1, A A db_serial HolE = E4& uf db_serial Hl o]
u

8& wEX %3, CREATE SERIAL.. ¥ ¢ 2 A3t SEIRAL HolEHE A
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T4 W

putSchemac...)

String todb = _conn.getMetaData().getDatabaseProductName();
String ardb = _archive.getMetaData().getDatabaseProduct().substring(0,6);
for (int iTable = 0; (iTable < schema.getTables()) &&
(IcancelRequested()); iTable++)
{
Table table = schema.getTable(iTable);
if (ardb.equals("CUBRID") && !todb.equals("CUBRID")) {
MetaTable mt = table.getMetaTable();
if (mt.getName().equals(*_db_stored_procedure")) continue;
if (mt.getName().equals("db_serial")) continue;
1
putTable(table,sm);
1

<% 66> putSchema(...) FAHAUNE

3.3.4 SiardGui T3

O Trigger )9S SiardGui 95904 Ho] F7] 93 223 54

- SIARD 2.1 %ol & Trigger Bl sk U-&o] JA|7E SIARD Suite ol A+ Trigger
E}9)S DBMS . 25 Downloadsh=| 7] wiiell, FH2 = Trigger B < Download

st = 9l 7% S SiardCmdel F713t o] = 98] Download® Trigger Bl Y-S SiardGui

AEe oA B F7] 93] 22 Z=2 FAHINKE 67> 21)

&

T4 W&

MetaDataTableFactory.

java

public static ObjectListTableView newMetaTriggersTableView(MetaTable mt)
{

SiardBundle sb = SiardBundle.getSiardBundle();

List{String) listHeaders = Arrays.asList(
sh.getProperty("header.metatriggers.row”),
sh.getProperty("header.metatriggers.name”),
sb.getProperty("header.metatriggers.actiontime"),
sh.getProperty("header.metatriggers.triggeredevent"),
sh.getProperty("header.metatriggers.triggeraction”));
ObjectListTableView oltv = new ObjectListTableView(listHeaders):

for (int iTrigger = 0; iTrigger { mt.getMetaTriggers(); iTrigger++)

{

MetaTrigger mtr = mt.getMetaTrigger(iTrigger);
List{Object) listRow = Arrays.asList((Object)iTrigger,

mtr.getName(),mtr.getActionTime(),mtr.getTriggerEvent(),mtr.getTriggeredAction());

oltv.getltems().add(listRow);
1
return oltv;
} /* newMetaForeignKeysTableView */
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ArchiveTreeView.java

private class MetaTriggerTreeltem extends DynamicTreeltem{Object)
{
public MetaTriggerTreeltem(MetaTrigger mtr)
{
super(mtr);
} /* constructor */
@Override
public void addChildren()
{
// foreign key has no children
} /* addChildren */
} /* class MetaForeignKeyTreeltem */

private class MetaTriggersTreeltem extends DynamicTreeltem(Object)
{
public MetaTriggersTreeltem(MetaTable mt)
{
super(mt);
} /* constructor */
@Override
protected void addChildren()
{
MetaTable mt = (MetaTable)getValue();
for (int iMetaTrigger = 0; iMetaTrigger { mt.getMetaTriggers(); iMetaTrigger++)
getChildren().add(new MetaTriggerTreeltem(mt.getMetaTrigger(iMetaTrigger)));
} /* addChildren */
} /* class MetaTriggersTreeltem */
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<3t 67> SiardGui 74 W&

r

A 22 F A9

% SIARD Suiteol A =43k 7)4k3al SIARD Suite T2 A E 2 A (Repository)

Cubrid(7#E2.8] = JDBC driver)

JdbcCubrid(7+ 2.8l = JDBC Wrapper)

SiardCmd(SIARD commandE 33t JAVA o] =g Aol A)

SiardGui(SIARD GUI o &g Al o] A1)

9]
=
L

N
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HelHAE 3 AA7|E EEXW A 5 AF

HOIEHME | MA|S ZZXU(SIARD)S HeHY o5 Hosty| Qo AT AlEeS MYsis
SIARD H2t [ DBMSE 7|2 EolE Sall 45(MySQL, SQL Server, Oracle, FEZE)9
71Z9 SIARD= =4t DBMSQ!I FEEEE X|sHA 27| HEo| Sw Jieg S F=2e
SIARDE AL8310f AT AlES XFEH(SW 7Lt JE*EE.J g2 588 #1)

| n g
o
<
%)

n
>
0

o
4Z9| DBMS < SIARD Hzat AIEE  “AE Al AE” |, “DB Size AE” 22 LIEM ZIH
‘A AIR” 2 SIARDOIM M Ssth= 7|80l Het Iooﬂ et 258 SECZ HsIYCH, A Mg Sl
4= DBMSQ| Data Type, Key Type, Routine Type & SIARD EUOZ Hsl0| Jhs6t H21} 27153 #2828 &

E (A2 <H 68> &)

“2 Alg” 2 DBMS2| Data2} SIARD EUSZ HAEHE DataS0l| CHa *=DB2t YZEDBY U KE HEFIH
on, #Hat 45 AEQ Data &9 O{F0| &5t ZZ5= DBMS ZR/RO| M2t TOAD Data Point, #EEZE
MANAGEROIA X Zsh= H|iWl OpHAF TOOLE AMESIH HEE MHsIZ(Faeek2 <& 77> &)

“DB Size AIE” 2 DB SIZE 2% Download ¥ UploadQl ol H3E o8 A4S (Zneek2 ' 70> A1)

DBMS sqQL THE=
3= MySQL Server Oracle SWAE A | SWAE ¥

womre | Q0 O | O X | O

E 4 Data Type

© X

Routine Type

=<1 OO
© 0O O

O
wmw | © O X
X X X

<E 68> “AlH AE” : 4%F DBMSSIARD Typed W3 715 A3 A8 A3 2%

(O 7 W3 75, O & W3 7k, Xt 93 E715)
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DBMS
gz MySQL SQL Server Oracle Frd-

O © © ©

<E 69> “E A]F” : 4% DBMS<SIARD ¥H3t 29 Data 5Y¢ #E A3 89%%

DB Size table A4 2 g3z AS Download &8 A7t Upload &8 X3t
°k 1GB .
570 % 331,50071 ok 20% oF 21
(1,112MB)
ok 2GB B
570 = 662,5007) oF 403 oF 4%
(2.205MB) ° - B
ok 3GB N
574 % 82350071 oF 1A 7} oF g1
(3,416MB)
ok 4GB N
570 = 994,50071 oF 1AI7F 158 oF g%
(4,262MB)
ok 5GB N
570 = 1,123,5007) oF 1AIZF 408 o 138
(5,300MB)
ok 6GB .
570 % 1,476,5007) oF 2| 7F o 168
(6,424MB)
ok 7GB .
570 = 1,861,5007) ok 2A17F 30% oF D)%
(7,451MB)
ok 8GB .
570 = 2,264,5007) oF 2717+ 50% of 981
(9,046MB)
°F 9GB _
574 % 2,682,50071 ok 347+ 155 o 358
(10,125MB)
°F 10GB N
570 % 3,014,50070 o 3A7F 358 oF 40%
(11,864MB)

<3 70> “DB Size A @” : DB Size® Download, Upload &2 A7F 2 k%

O % dz=9 A7t 599945 Download9t Uploadsti=tl 2825 & A Agdo=
Z7}3slH Download A|ZFo] Upload AlZFHEt 98] A= ¢ 44

g, 28 10GBEHE Table /W<, dlm= /i<, 29 75l w2} Download®t Upload

1 b
SEi debd 5 glon], Upload A7tel § Bo] £a9: Z9E Be
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« HEZUY HE AS AN A”FES SIARDOAM X ISsts 7|280 Tl d5e SHSE Y
= J|Z SIARD= AEZIEE X[HoHK| 247 W20, SW 712 sl FEZEE XYst= HEQ SIARDE AtEE
= B35 AZS OjA& 45 DBMSS| Yt 8l E4 Data Type, Key Type, Routine TypeQl #HE ({2 E ZAHS
O HEZY A AF AP AN AEEE 8ol 4
AN AEHE S0 4ET BAY AVA Ax g0 AL Ad 4E 7
W JAILTOoZ G840 AT FHA| JPE s
49 U4
- HolHuo] 2o ARE FEIF AR 78 @9
Table .
- Row, Column 5<% *3F
- Table?] do 2 FEY YEEFH2E)
Row
- 529 “Record”
Col - Table2] &
olumn
- Zo]o] “Attribute”
Cell  Table?] 3} Fo] w3t H&
) - Primary Key(PK:7]¥ 7)) Table ] RowE F&3l=d 7]|Fo] H&= s 5& 1
Primary Key _ _
o] Column® Sl FH 7] F & A HEE 4+ 7
) - Foreign Key(FK: €]&] 7])&= ©& Table?] PKE #*x3dl+= Ao = Tabled #AZ=
Foreign Key
e 7] 8l AFEske 7
- SIARD Suite?] 7]5& Al&3t= DBMS® 54 Schema, Tablespace, DB 52
Download -
SIARD s = ®W3lsl= A
Upload o] & #}7} SIARD Suite2 ©]-&3] 443 SIARD ¥4-S DBMSS DBE W&#st= A
o - SIARD Suiteg ©]&3] SIARD 1< 9] data, column, user 59 HAXE &g <
per AES s 2
Close - SIARD Suite®] Open 3% SIARD #¥& @+ A
Metadata - SIARD 3}, schema, table, column %o th3t #HEd o] H
<E 71> BEXY B AF AL AR A AFEEE §ol>
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411 REXY H

3 A= AlA Al B3

puA

e 4% A AE 24
WME 7% A AP oje] FREe] M sbs o3 e SIARDE] 7] R4
shelo] Qe W AP
W qdel 4%9) DBMS(MySQL, SQL

- 4% DBMS<SIARD £l o2 AA W3lo] 7153 Data Typed E7}5 3 Data Type
5 = 54

el

o
—a=

O HEXW W3l AF AL Alg W
- HEXY A3 135 AP AlES oyl <3 72>3) #o] 3uARE
A AA Y&
L DB A4 - 49 DBMSAIA Z+7F DB A4

- DB A4 2] Routine Type&= ¥3F3to] A

2. SIARD =¥ A

- A3 DBE SIARD o & ¥3

3. &Y% DBMS®

Upload

- SIARD %94 E#jo] DBMS® Upload 3Fe] Data Type, Routine Type X

o el

RS

O HEX Wl

<3E 72> HES

el
2
)

A AP AR W

+= Data Type©¢| t}t27] w&oll, DBMS |z A}l
A& Fauste] A % thekdk Data Typeg ©]-&3 DB A4
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Data Type

z=
e MySQL 8.0 SQL Server 2017 Oracle 11g Frx= 9.3
BIT BIT NUMBER BIT
INT INT FLOAT BIT VARYING
TINYINT TINYINT BINARY_FLOAT INT
SMALLINT SMALLINT BINARY_DOUBLE SMALLINT
MEDIUMINT BIGINT BIGINT
P BIGINT MONEY NUMERIC
NUMERIC SMALLMONEY DECIMAL
DECIMAL NUMERIC FLOAT
DOUBLE DECIMAL DOUBLE
REAL FLOAT
FLOAT REAL
BOOLEAN
CHAR CHAR CHAR CHAR
VARCHAR NCHAR VARCHAR2 VARCHAR
A/ BINARY VARCHAR NCHAR STRING
o] A VARBINARY NVARCHAR NVARCHAR2
BINARY
VARBINARY
BLOB TEXT LONG BLOB
TINYBLOB NTEXT RAW CLOB
MEDIUMBLOB IMAGE LONG RAW
Large LONGBLOB BLOB
Object TEXT BFILE
TINYTEXT CLOB
MEDIUMTEXT NCLOB
LONGTEXT
ENUM ENUM
SET
DATE DATE DATE DATE
TIME TIME TIMESTAMP TIME
TIMESTAMP WITH
DATETIME DATETIME TIMESTAMP
TIME ZONE
us . TIMESTAMP WITH
’ TIMESTAMP DATETIME2 DATETIME
A7+ LOCAL TIME ZONE
INTERVAL YEAR
YEAR DATETIMEOFFSET
TO MONTH
INTERVAL DAY
SMALLDATETIME
TO SECOND
JSON geography ROWID SET
GEOMETRY geometry UROWID MULTISET
LIST,
POINT
SEQUENCE
MULTIPOINT
71 et LINESTRING
MULTILINESTRING
POLYGON
MULTIPOLYGON
GEOMETRY
COLLECTION

<3t 73> 4% DBMS Data Type
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413 REXYW W3 AF A AE 33 +F

S EEAY REXLY WA AF A AR gl Aoy AL tusie] mERS
ol g ANE BH TE
- FEY nEzy A 43 A4 Ade a0 TEF 840 An olge] <X 74>9)
s
A ZA} CPU RAM SSD HDD
HP 17-8750H 2.2GHz 32GB 1TB 1TB

<E 74> REXYW HZ HS5 AY 34 AR

O SIARD Suite Build ¥ AF&¥ xdA W82 [HH03] #ar

- 71=¢] SIARD Suite ¢4t DBMSRE #[1&tal, =4k DBMSS! fEel=x= A dskA] %

o

- wEbd B Aol 7]£9) SIARD Suiteo] FHEBE=ZE F712 A9eE SE A
= Wste] Ay
- SIARD Suite Build A& o3 25
1. SIARD Suite Buildll Z &3 Ak SW 44
@ JDK(JAVA Development Kit) Version 1.8.0.201 t}e== 2 A3
@ Eclipse IDE for JAVA EE Developers A |
@ GIT A 2 A3

2. SIARD Suite Extension for FE 8 E A2AFE TR E
O Github # % (Username: nak2019)
@ RepositoryE U425 & Z0] AA(E B A= “D\\SiardSuite” &= A A)
@ git bash 23, “D:\\SiardSuite” 2 & ©]%5(cd d:SiardSuite ¥ =)
@ git clone + Download URL i< &-83 4709 Repository(SiardGui, SiardCmd,
Cubrid, JdbcCubrid) (<2 43>%+31)
® “D:i\\SiardSuite\SiardGui” % ©]-§ (cd d:SiardSuite:SiardGui 4 #)
@ git checkout CUBRID € #
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MINGWEL:/d/SiardSuite/SiardGui

jnné.

mote branch "CUBRID' from 'origin'.

“D:\\SiardSuite\SiardCmd" % ©]%(cd .. > cd SiardCmd ¥ )

© git checkout CUBRID ¢
3. 471 9] Repository Eclipse Project® F7}
D Eclipse A3 — Workspace “D:\SiardSuite”’ .= A7

£ Siardsuite - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run  Window Help

B0 R-Q- B @ ®E S @®IRIL - = =g
|& Package Explorer 3 = = 5
X = E
Find Q| » All B Actv.
nnect Mylyn
to your task and AL
=
4n cutline is not available.
|% Problems 23 2 v =g
0 items
Resource Path Location Type

Description

<719 44> Eclipse 28 A 3w
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@ Y=2=73F 4719 RepositoryES Eclipse?] Projectoll 33+

@ Cubrid Repository (File "7 — Open Project From File System — Directory —
D:\SiardSuite\Cubrid &t 41¥]) — Finish

@ JdbcCubrid Repository (File W+ — Open Project From File System —
Directory — D:\SiardSuite\JdbcCubrid &t A ) — Finish

(® SiardCmd Repository (File #l7+ — Open Project From File System — Directory
— D:\SiardSuite\SiardCmd %t 41 ®) — Finish

® SiardGui Repository (File W4+ — Open Project From File System — Directory
— DA\SiardSuite\SiardGui &t 4 ®) — Finish

£ SlardSuite - Eclipse IDE - [m] x
File Edit. Source Refactor Navigate Search Project Run  Window Help
iz @rinifrO Uil Gri®dE i~ firGGr
{8 Package Explorer 5 =l =
=4 > Cubrid [CUbr
129 - JdbcCubrid
» 2% - SiardCmd (5 D <
e
b > SiardGui [SiardGui CUBRIB] Find & b All b Activ
Qutline &5 = ad
An cutline is not available
B Problems §2 adoc ectarat | v=H
5 errors, 39 warings, 1 other
Description Resource Path Lacation Type
@ Errors (5 ftems)
% Warnings (39 ftems)
i Infos (7 item)

1

el
oo
ot

<1 45> 4719 Repository2 Project® I Eclipse 3}4
4. Siard Suite Extension for CUBRD Build

@D Siard Cmd Properties 274 (SiardCmd £ &% n}-$-2 Z2 — Properties - Java

Build Path — Projects — Add — Cubrid, JdbcCubrid A8 — OK)

@ Siard Gui Properties A4 (SiardGui &% wl$2~ &3 — Properties - Java
Build Path — Projects — Add — Cubrid, JdbcCubrid, SiardCmd A8 — OK)

@ Siard Gui Properties 274 (SiardGui &.2% w}$-2~ Z38 — Properties - Java

Build Path — Libraries — “siardcmd.jar” Remove — Apply and Close)

@ Siard Gui A3 (SiardGui &% w92~ Z3 — Run As — Java Application —

SiardGui - ch.admin.bar.siard2.gui 48 — OK
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® 1 SiardGui 2.1.105

File  Edit  Tools 7

<71¥ 46> SiardGui A &34d

5. Siard Suite Extension for CUBRD Build Download % (MySQL Workbench 7]1%)
¥ MySQLE Al9fg ywx] DBMS AF-&H S [¥3H03] SIARD Suite 2= 2 SiardGui 23 %
W #Za

D Download® Schema A (Schema W&

5 mysql_siardg}3Z 7}4, create schema

mysql_siard ¥ 3)

MySQL Workbench

- a X
A&  MySaL Test %
bile bt Mew Uuery Uatabase Herver loals Heripting  Help
SaledEEELE @ =0
Navigator sqLAdditions
SCHEMAS o

EHI¥V¥Fa0 &l @ | umtto 1000mws -~ | 4 | & & (1] (= | (B2 %y | dmpto

= |

 [Fitter oigects |

» mysal_siad
b sy

< > ContaxtHelp Snippets
Output
0 Action Output

Time  Acton Durstian / Fetch

ObjectInfo  Session

<9 47> MySQL Workbench A 3}4

@ mysqal_siard Schemadl < #AeS 7Hx] user A4

@ Management — User and Privileges — Add Account — Login Name: testuser,
Password 98 — Apply

@ Schema Privileges — Add Entry, Select Schema — mysql_siard, Select All —
Apply
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B mysaL werkbench

- o X
A  MyS0L Test x
File Edit  View Uuery Uatabase Server lools  Scriping  Help

B

e EEARD A & ® 0=
Navigator Query 1 2 Adrministration - Users and Privil 5

MANAGEMENT -

MySQL_Test
Server Status o
? ﬂ Users and Privileges
5! Client Connections

4 usersand Privileges

User Accounts Details for account testuser@vo
21 Status and System Variables

+ User From Host Logn  AccountLimits  Administrative Roles  Schema Privileges
& pata Export
L Data Import/Restare

Schema Privileges.

R—— mysal_siard ALTER, ALTER ROUTINE, CREATE, CREATE ROUTINE, CREATE TEMPORARY TABLES, CREATE VIEW, DELETE, Of
INS?

B startup / shutdown

A\ server Logs

# Options File
PERFORMANCE

40 Dashboard < 5

& Performance Reports

. Schema and Host fields may use % and _widcards.

& Performance Sehema Setup The server il match specificentries before widcarded ones. Revoke AllPrivieges | | DeleteEntry | | AddEntry...

The user ‘testuser'@'% wil have the following access rights ta schemas matching 'mysdl_siard's
Object Rights DDL Rights
SELECT CREATE
A

Management  Schemas

Other Rights “
[ GRANT OPTION
(] CREATE TEMPORARY TABLES
LOCK TABLES

Information

SHOW VIEW

DROP
TRIGGER

"

Unselect Al | | Select "alL”

Add Account Delete Refresh

Revert Agply
Qbject Info  Session

Ll

<29 48> testusero Al mysql_siard schema <+ gt

o

T 34

® SiardGui A3 % Download 27d% ¥ (SiardGui 23 — File
Download)

i —

?.

M

9]u 4z
Database Management System DBMS &+ - MySQL

Database server DBMS IPF4 - localhost

Database name DB Schema ©|& - mysql_siard

jdbc:mysal://localhost:3306/mysql_siard?zer
DBC URL oDateTimeBehavior=convert_To_Null&char
acterEncoding=UTF-8&serverTimezone=A

JDBC URL for database

connection, e.g.

sia/Seoul
Database user A2 AA testuser
~ ﬁ]z-ug/\%/\] )\424::5} u]u1L§
Database password ALE-2F v & °ee e =

(714 &= “1234567)

Meta data%F )
Meta data only - S AN(O)

DownLoad

Archive views as tables Archive Views® - AN

<3 75> DownloadE 93l AAsNF st
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Downlozd database

<% 49> Download A% 48 =2E

® 9d olF 244 — OK
6. Siard Suite Extension for CUBRD Build Upload ®# (MySQL Workbench 7]5)
@O MySQLe A Upload W4 schema, ©]ol H=& 4 A+ user A

@ SiardGui A3 % Open(SiardGui A3 — File "7+ — Open — Upload® SIARD
3 A€ — OK)
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@ SiardGui A& % Upload(File W7+ — Upload — A Azt 44)

E1) om) d4HR
Database Management System DBMS <+ - MySQL
Database server DBMS P4~ - localhost

Database name

DB Schema °|&

- mysql_siard_up

JDBC URL for database

connection, e.g.

JDBC URL

- jdbc:mysql://localhost:3306/mysql_s

iard_up?zeroDateTimeBehavior=con
vert_To_Null&characterEncoding=
UTF-8&serverTimezone=Asia/Seo

ul

Database user

g A

- testuser_up

Database password

AL AL S

- AR 4

1l
ol
o
z
=)
(E
}O{I

Schema only

Schema®t Upload

- 3 ANDD)

Overwrite types and tables

- AW

Schema mapping or upload

Upload¥ DB Schema ©|&

- mysqgl_siard_up

<3 76> UploadE #13 AAsHe}k st g
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B goR QYW RELY AT AF A NG ARE LoFF EE of

- Data Typed A%, A ¥2F Large Object. €% 2 A7+ Data Typed ¥yl Data
Typel 2 A=A

- aoly

A uk Data Typeol FE3a}A]

%+ Data Typee 55 Data Typel = A

- Table 3t #AE HolF= PK, FKE d9=2 AA% & 4S5 AMd Al A9

- Routine Typel= ¥ol2 AAdsto] AL Abd Alds A=

DBMS

FrE=
SWE A

SQL

Oracle
Server

MySQL

SWAE &

A8t Data Type

© O 0 X

©

O  ©

Key Type
(PK, FK)

© O

Routine Type

O O
O ©
X | X X O

<E 77> 4% DBMS<SIARD AFH AE Ax

B
fo
12
=5

(O BF W@ b, 0 B2 WH b5, X WS BIHS)

M
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4.2.2 MySQL—SIARD Abd A& A3

O Data Type ¥H3% % PK, FK ¥3l A3}

MySQL Al 2AFell A vl 23k w7 A& 3Farskol MySQLS| Data Types SIARDZ W&

& A=

28t Data Types SIARDE AAFZ ¢l W3lo] 7153

= =

o

[e]
7] S J

=

o
s

E<F Data Type % 3F+¢l “JSON” Data Typed SIARDZ W 3o] &7}

3t = Schemad] “JSON” Data Typeo| E3HE=E 25, A

- Download
Download A &%
- MySQL®| Data Type¥ SIARD(SQL:2008) wid ZA¥}= ofzfe] <& 78> 1L

- MySQL DBe] Key Type B4 o=

MBHE AL

Data Type
%5
MySQL SIARD(SQL:2008)
BIT BOOLEAN
INT INTEGER
TINYINT
SMALLINT SMALLINT
MEDIUMINT INTEGER
BIGINT BIGINT
=z} NUMERIC
DECIMAL DECIMAL
DOUBLE .
REAL DOUBLE PRECISION
FLOAT FLOAT
BOOLEAN
SMALLINT
(SIARDo| 4] TINYINTZ <12])
CHAR CHARACTER
2/ VARCHAR VARCHAR
o]z BINARY BINARY
VARBINARY
TINYBLOB VARBINARY
BLOB
MEDIUMBLOB BLOB
Large LONGBOLB
Object TINYTEXT VARCHAR
TEXT
MEDIUMTEXT CLOB
LONGTEXT
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ENUM

Object

SET

VARCHAR

DATE

DATE

w7/

TIME

TIME

AZk

DATETIME

TIMESTAMP

TIMESTAMP

YEAR

SMALLINT

JSON

W B

GEOMETRY

POINT

MULTIPOINT

i
¥

LINESTRING

MULTILINESTRING

POLYGON

MULTIPOLYGON

GEOMETRYCOLLECTION

CLOB

<IE 78> MySQL<SIARD Data Type "3 23}

O Routine Type W3 Az

- MySQL®] Routine Type(Trigger, Stored Procedures / Function)& SIARD

7%, “routines” ZFeliz@l o] Routine Typed ©l& Ar7 HIE= AS

51> #a1)

- MySQLZ d2=% 33l Routine Typed o5 AH
= A4S g9 (<a2¥y 52> % <y 53> #Han)

v<rout ines>
v<rout ine>

<specificName>createlTableProcTest</speci f icName>
<name>createlableProclTest</name>

<descrip
</routine>
</rout ines>

tion/>

N = = T
X3sk B E

<% 51> MySQL®| Routine Type® SIARD W3} R

o ot

i



¥ mysql testsize50_siard ¥ 5 test_sizeS0_copy

v schemas (1)
¥ rest_size50
» tables (50)
createTable
insertl

» 551 Tables
B Views
@ Stored Procedures

'a Functions

<21¥ 52> MySQL<2| Routine Type9] SIARD W3  <Z1® 53> MySQL<2] Routine Type Upload 34

4.2.3 SQL Server<>SIARD AlA A8 A3

O Data Type ¥ 3t 2 Key Type ¥3t 24

B

- SQL Server A ZFAboll A v E3 w7 d S Fa

2 wWae A

- SQL Server? ¥4l 54 Data Type =5 SIARDZ AA4FZ ¢l H3lo]

- SQL Server?] Data Typed} SIARD(SQL:2008) wjd A= ofgle <% 79>

3l SQL Server?] Data Typeg SIARD

N

bs

ot

al

Y

- SQL Server DB¢] PK, FK%E A4z oz W3ty = A5 g9l

Data Type
=%
SQL Server 2014 SIARD(SQL:2008)
bit boolean
int integer
tinyint
smallint
smallint
bigint bigint
<A money
decimal
smallmoney
numeric numeric
decimal decimal
float double precision
real real
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char character
nchar nchar
74
varchar varchar
nvarchar nchar varying
binary binary
varbinary(max) varbinary
Large
Object text clob
/ol
ntext nclob
image blob
date date
time time
)/ datetime _
A 7} timestamp
Kl datetime?
datetimeoffset varchar
smalldatetimeoffset timestamp
geography varchar
=
=T
geometry varchar

O Routine Type

<FE 79> SQL Server—SIARD Data Type "1 23}

gk At

- SQL Server?| Routine Type(Trigger, Stored Procedures, Function)& SIARD®Z W3S
st A9 “routines” 7}E|iL#] o] Routine Typed] ©]& AR HIy= AL g (1Y

54> Za1)

- SQL ServerZ Y Z=%5 7133} Routine Type?] ©]& AHRE ¥ I E
Hie AL Fo(«ay 55> % <29 56> i)

<routine>

<specificName>CREATE_TABLE;1 </specificName>

<name>CREATE_TABLE;1</name>
<characteristic>PROCEDURE</characteristic>

</routine>

<21 54> SQL Server?] Routine Type2] SIARD ¥H3 &
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4z Solution - Microsoft SOL Server Management Studio
oer) BEEE =7I0v) EEEsr)) O uWm) =3m 2w =S

B <

oraE) BEE =7V EEESpE) O D) =3m B ==

ey g e - NS N S L I T e e | e e = = ~ p ——
= — Pl - i CF el | ARSI LD S D TS 6 a2 |
B - 3 >
= ranz =
ea=-aial - ¥ (=15 gREA e = = <
[EEWY O=SKTOP-6TOCS PPWSQLEXPRESS (SQL Server 12.0.2000 — sa) ~ S=- sy e T (E]S
= 3 A= GIO|E =10 o~

@ (3 sqglserver_cross
3 sglserver_siard
= @ CICIE{8§0|A C}O|O{ g
Ca =noi=

&=

]
FIRERERERE

]

[ of
o Lo ==Y Pls
= Ca NE EZ=AR

®

(g

TITEEEE:
Xy

+ ervice Broker
S SES =S
& 2
= @ sqls *
= 2 O} CrOjOfLRE 3]
Sy ) = =
o Cm . £
= S=219 €2
¥ L EE=0RY Tis = Al
% [ Service Broker # [Z@ Service Broker
= Ca 2:.{1 = Ca R
= Ca 2o =0t
® @ =9t
8 sqlserver_siard_up -

<21% 55> SQL Servere] Routine Type®] 44 gw  <L¥ 56> SQL Servere| Routine Type 9== 4

4.2.4 Oracle—>SIARD A}d Ad Ax

O Data Type W3 % Key Type HE A}

- Oracle A ZFAboll A vl E3 v 7LS Fa35te] Oracle?] Data Typed SIARD®Z W3S

Al =5}
- Oracle® ¥-% Data Typed SIARDE HA# el Wglo] 7153
- “UROWID” Data Type2 SIARDZ W 3lo] B7l53F AL &<

- Download 3} DBol|l “UROWID”e] ¥3t% o] 9+ 749, @A DB7} Download ¥ A
%s

- Oracle®] Data Type¥d} SIARD(SQL:2008) wi3 A+ olgfe] <& (0> i

- Oracle DBol 2#A3% Key Typed SIARDE HAA o
Upload® 7% PKE AAA o7 Wdto] =2 vk FK& Yretx

al)

2 HW3lo] Hlor} Oracle®
= AL o<1y 59 >3

- FK9 4%, Oracle® Upload A ¥ =ZE=DB¢ PK #|¢kx7A o] E(Constraint Name)©]
DBMS(Oracle SQL Developer) 922 W7 =] 9EDB2 PKe dZ=DBe PKE &
A3t Ao = A etH] XI(<AY 57>, <1F 58> Fa1)

7]

~

rr

- mebd AAE Az o5 7H PKel d#FS ot FK

rr

&

5]

o]& A X SIARDE wW3o] o}
o5 AHutA FetH o] Upload ¥& A& €<l

T
-

- Routine Type& o
DBMSE# Upload& 7

Ho Mz
o,
ol
o
S
—r
1
)
fd
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) CONSTRAINT_NAME 71 CONSTRANT_TYPE } COMSTRAINT NAME ;:} COMSTRAINT. TYPE |
| FK_PUB_ID PUBLISHED PUB ID Foreign Key

2 FK_WRI 1D WRITERS WRI ID Foreign key | SY3 C0012346 Check

$575 00012336 gheck 25YS C0012347 Primary Key
4 SYS C0012339 Primary Key - =

<29 57> 9% DBe BOOK table Al¢F=71(PK, FK) <2¥ 58> §J== DB BOOK table A%F%7(PK)

<primaryKey>|
<name=>SYS_C0012339</name>
<column>BOOK_ID</column>
</primaryKey>
<foreignKeys>
<foreignKey>
<name>FK_PUB_|D_PUBLISHED_PUB_ID</name>
<referencedSchema>USER1 </referencedSchema>
<referencedTable>PUBLISHED </referencedTable>
<reference>

<2 59> YEDB SIARD®Y & k3

== Data Type
Oracle 11g SIARD 2.1(SQL:2008)
NUMBER DECIMAL
27 FLOAT FLOAT
BINARY_FLOAT REAL
BINARY_DOUBLE DOUBLE PRECISION
CHAR CHAR
= VARCHAR?2 VARCHAR
= NCHAR NCHAR
NVARCHAR2 NCHAR VARYING
LONG CLOB
RAW VARBINARY
Large LONG RAW
. BLOB BLOB
Object BFILE
CLOB CLOB
NCLOB NCLOB
DATE DATE
TIMESTAMP
.y TIMESTAMP WITH TIME ZONE TIMESTAMP
TIMESTAMP WITH LOCAL TIME
gkt 7ZONE
INTERVAL YEAR TO MONTH INTERVAL YEAR TO MONTH
INTERVAL DAY TO SECOND INTERVAL DAY TO SECOND
N ROWID BIGINT
o UROWID e

<3 80> Oracle—SIARD Data Type =% 23}
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O Routine Type W3 Az}

- Oracle®] Routine Type(Trigger, Stored Procedures, Function)< SIARDZ W 3}&
<, “routines” 7Fe] 229 Routine Type?] o]& ART HI = S 89l (<29
<9 61> #kan)

- Oracle® Y 2=E 2334 Routine Typed] °o]& AKRE £33 BE A7}t ¢
e A<y 62> )

1L

<routines>

<routine>
< specif-icName >F_TEST</s pecif-icl\.l ame>
<name>F TEST</name>
<returnType>VARCHAR </returnType>
</routine>
<routine>
<s pecEf!icN ame> P_ﬁ</s pecif-icN ame>
<name>P_TEST</name>
</routine>

<routine>
<specifictName>TRIGER_TEST </specificName>
<name>TRIGER TEST</name>
</routine>
</routines>

<29 60> Oracle®] Routine Type SIARD #H3 &

fuipd

il

D =2AH

T A
= 3] P_TEST E
o BEET 38 S AL
=B g -3 g
= {® F_TEST
s T FICPIF
& o1 HoE + A W21 HOo128
=™ TRIGER_TEST M
<% 61> Oracle9] Routine Type ¥ 3 # <% 62> Oracle?] Routine Type Upload 3}4
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425 FEFHE=oSIARD AHd A8 A3

O Fu= g WA AL A

[ed

- 719 SIARDE =4 DBMSSl FEZE=E A dshA] 2

- 187) W, SIARDS] 71%50] FHAEE AU £ =S A WAE B )
e @ ol AR AE A

O FBH= &4 vd /e & Data Type 18 2 PK, FK #H3 A

- FBg= A Aol A B ES v Fd S Fadte] FBE =9 Data Types SIARDE W3k

2 A &3
- FBEg=e d¥k 54 Data Type =5 SIARDZ AA# ¢l Wglo] 71538
- FB =9 Data Type®} SIARD(SQL:2008) w3 ZA 3= o}egfo] <& 81>
- FBH= DBl 243 PK, FKE Aoz Wlo] 5= AL 89l
O Frg= 4 WHd /I 5, Routine Type ¥ 23}
- #2128 =9 Routine Typed AAH o=z Wdlo] H= AL el

- FE28=9 Routine Typed JAVA class L= o]F A 9
H3 FHZE= DB Fx%4 EAd A FH

- olsk BE &2 ASGAA A tE e

Data Type
=5
FEI= SIARD(SQL:2008)
SHORT, SMALLINT SMALLINT
INTEGER INTEGER
BIGINT BIGINT
=2}
NUMERIC NUMERIC
FLOAT FLOAT
DOUBLE DOUBLE
DATE DATE
TIME TIME
G AL/ A L
TIMESTAMP TIMESTAMP
DATETIME TIMESTAMP
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BIT VARCHAR
HEA
BIT VARYING VARCHAR
CHAR CHAR
= A} VARCHAR VARCHAR
STRING VARCHAR
Object ENUM VARCHAR
BLOB BLOB
Large Object
CLOB CLOB
SET VARCHAR
Collection MULTISET VARCHAR
=T
LIST, SEQUENCE VARCHAR

<E 81> FH g =-SIARD Data Type W13 Az}

426 REXW HE AT AHA A FAA

O HEXY W 5 AL A9 FAA

- REXW W3 A3 AAA A" 2A| A5 g DBMS?Q MySQL, SQL Server, Oracle,
Fr =9 AUl E4 Data Typed PK, FK, Routine Type 5 o8] 3%-& SIARD # 3
ARE THAHORE FAF

g FAR0R G s A NEE WA
z =

mlm
-
oX,
ol
o
2
N
2
Sl
K3
S
>
2
>
o
=2
e
et
2,
o,
g0
:L
o
T

- we}A] SIARD W3 % Data2] W3l ol 35 39l 9 AFsE F714Q Algdo] Hasit
I s

- oo HEXHW M3 715 Ao A= DBMS 3o wel, TOAD Data Point2} CUBRID
MANAGER®] H] 2L v A TOOLS o] &3] W3 de] DB(YEDB)} SIARD W3k 314
S AA thA] DB ¥HE 717 DB(YZ=DB)¢ Data® #< vHlustsE AldS 713
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=
o

43 REXY HS-5d HAF AD L

T

» A= NES AE AEO SHYFOIA LIEHH Data SU RS =QIst= Ag 2Xoz M
« 4F DBMSO| =|CiEt SAISH 35 DBE 7|&22 51, SIARD XY oz #HEE §t & Data #H3} 01—'?— 0|
* SIARD Suite2 0|23l HAE 0l tHslo| M58t DB SizeS ms5H| Qs 1~7GB2| DBOIl CHal HEt HS 43
» Data s EE ASo| At Tool2 DBMS S50 et TOAD Data Ponint, CUBRID MANAGER H|1 0O}
HAF TOOLE 0|=2%
431 REXW HE-5d AF AE 57
O REXW HE-B HdF A8 53
- HEXY HE-5 HF AP H2F U DBMSH ¥%F DBE 2t A14d3ke], SIARD
Yo WS g ¥ Data W3 75 &kt 3t
- DB Size® Download % Upload 22 A|7HS SA4 3o, =5 AFE-A7) SiardSuiteS A&
st SIARD xWo =z #gtstux & of 28NS 5T F s 72AR5E AT
S &
432 REXY HI- B AF A E &7
O HEXY HE-E9 A% Al 34 75
- 858A REYY WHE-EY AT gy dE o duolH AFE ubste ESS
ol &3l Al #4F T35
- FES REXY AS-EY HS AE #3749 = ofEfe] <iE 82> 5
A Z AL CPU RAM SSD HDD
HP 17-8750H 2.2GHz 32GB 1TB 1TB
<E 82> HEXW HI-Ed A AY 34 AW
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O &% DB &7
- REXY A5 S AES AAHe® DBE sk A3
A ) o & =
- obgff <3 83>2 A FE DBl e R AHE HAF
o = .
- o <19 63> Z7he] DBMSHE R Alzet ¥ DBel tjg ERD
3 > 3 =
- REYY W35 A3 Al g2l 452 DBMS(MySQL, Oracle, SQL Server, 7X.
1 > = o) =] O == e}
2l =)¥ 2 Data Typee] th27] o, s FAI B2 /9 Data Types ©| &
dtel 747 DBMS vt} 5% DBE Al 23 (<3 84> 1)
Holg 4 a8 4 gaE 4
570 1974 Hlo] & 10074
<3 8> &% DB iE AXE
1 customers v ] orders v ] book v
Cus_id INT(11) ORD_id INT(11) BOOK_id INT(11)
CUS._id2 SMALLINT(G) > CUs_id INT(11) PUB_id INT(11)
CUS_phone BIGINT(20) » BOOK_id INT(11) WRI id INT(11)
CUS_homephones FLOAT ORD_cutomers_homephones FLOAT BOOK_ISBN_number BIGINT(20])
CUS_phone2 DECIMAL(10,0) ) ORD_cutomers_phone2 DECIMAL(10,0) » BOOK_length DECIMAL(10,0)
CUS_orders_week DOUBLE ORD_week DOUBLE B BOOK_width DOUBLE
) CUS._orders_month DECIMAL(10,0) » ORD_month DECIMAL(10,0) r BOOK_depth DECIMAL(10,0)
CUS_orders_year DOUBLE ORD_year DOUBLE } BOOK_weight DOUBLE
CUS_orders TINYINT(1) ORD_orders TINYINT(1) | BOOK_orders TINVINT(1)
CUS_name CHAR(15) L |< » ORD_customers_name CHAR(15) S —— g BOOK_name CHAR(15)
CUS_requirements VARCHAR(100) ORD_cutomers_requirements VARCHAR(100) BOOK _abstract VARCHAR(100)

» CUS_orders_history CHAR(100) ORD_history CHAR(100) » BOOK _contents CHAR(100)
CUS_orders_cancel_history VARCHAR(100) ORD_cancel_history VARCHAR(10() BOOK_writer_history VARCHAR(100)
CUS_orders_delivery VARCHAR(100) ORD_delivery VARCHAR(100) ===, BooK_translator VARCHAR(100)

CUS_image BLOB ORD_book_image BLOB BOOK_image BLOB
CUS_address TEXT ORD_customers_address TEXT BOOK_writer_address TEXT
CUS_homepage._visit_day DATE ORD_reception_day DATE BOOK_published_day DATE
CUS_orders_time TIME ~ ORD_reception_time TIME BOOK_order_time TIME
» CUS_orders_cancel_time TIMESTAMP » ORD_reception_cancel_time TIMESTAMP BOOK_order_reception_cancel_time TIMESTAMP

|
|
|
|
|
|
|
|
|
|
|
I
] writers :
WRL id INT(11) |
WRI_id2 SMALLINT(6) :
WRI_number BIGINT(20) |
WRI_homephones FLOAT I
WRI_phone2 DECIMAL(10,01) |
WRI_published week DOUBLE :
WRL published_month DECIMAL(10,0) :
WRI_published_year DOUBLE |
WRI_published TINVINT(1) I
WRI_name CHAR(15) |
WRI_requirements VARCHAR(1007)
WRI_published_history CHAR(100)
WRI_education_history VARCHAR(100)
WRI_greetings VARCHAR(100)
WRI_image BLOB
WRI_address TEXT
WRI_bomn_day DATE
> WRI_time TIME
WRI_published_day TIMESTAMP

<219 63> ¥ DB9 ERD
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1 published

PUB_id INT(11)
PUB_id2 SMALLINT(6)
PUB_company_number BIGINT(20)
PUB_company_homephones FLOAT

» PUB_company_phone2 DECIMAL(10,0)
PUB_week DOUBLE
PUB_month DECIMAL(10,0)
PUB_year DOUBLE

) PUB_published TINYINT(1)
PUB_company_name CHAR(15)
PUB_company_requirements VARCHAR(100)
PUB_company._published_history CHAR{100)
PUB_company._history VARCHAR(100)
PUB_company_greetings YARCHAR(100)
PUB_company_image BLOB
PUB_company_address TEXT
PUB_company_establish_day DATE
PUB_time TIME

> PUB_published_day TIMESTAMP



Data Type

SQL:2008 MySQL Oracle SQL Server Frix=

1 INT INT NUMBER INT INT

2 SMALLINT SMALLINT NUMBER SMALLINT SMALLINT

3 BIGINT BIGINT NUMBER BIGINT BIGINT

4 FLOAT FLOAT FLOAT FLOAT FLOAT

5 DECIMAL DECIMAL NUMBER DECIMAL NUMERIC

6 DOUBLE DOUBLE BINARY DOUBLE DOUBLE
DOUBLE

7 DECIMAL DECIMAL NUMBER NUMERIC NUMERIC

8 DOUBLE DOUBLE BINARY REAL DOUBLE
DOUBLE

9 SMALLINT TINYINT NUMBER SMALLINT SMALLINT

10 CHAR CHAR CHAR CHAR CHAR

11 VARCHAR VARCHAR VARCHAR?2 VARCHAR VARCHAR

12 NCHAR CHAR NCHAR NCHAR CHAR

13 VARCHAR VARCHAR VARCHAR?2 VARCHAR VARCHAR

14 VARCHAR VARCHAR VARCHAR? VARCHAR VARCHAR

15 BLOB BLOB BLOB VARBINARY BLOB

16 CLOB TEXT CLOB TEXT CLOB

17 DATE DATE DATE DATE DATE

18 TIME TIME VARCHAR? TIME TIME

19| TIMESTAMP TIMESTAMP TIMESTAMP DATETIME2 TIMESTAMP

<3 84> DBMSH¥ F% DB Data Type
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O HEXW W35 A5 A8 U (22 DBMSY 4%)
- 22 DBMSE oz REXY HE-59 A5 Ad8S Ags 4 3vAZ 2P (<&
8>, <18 64> Far)

- dolg vx HAE=ES s A DBMS(MySQL, Oracle, SQL Server):= TOAD Data
PointZ Ab&3tl o, =4 DBMS(FX 2 =)= CUBRID MANAGERS] H]® wp A}
TOOLS Al&

& A A WG
1. DB A C B9 AYES o] g3 459 DBMSOIA zHz DB A
il ©1
2. SIARD 2| g9 DB siard w22 W
A3
<Y EDB> ) 3
- SIARD #td$ vl AF3H7] $13] ¥4 DBt 5U3s DBMS=Z
MySQL ]
Upload %13y
q mola Oracle 1. TOAD Data Point 5.1.0.1428 ol &3] Hlole ulx 2% 213
o E v SQL Server
DBMS= Upload
SoHlolE W - SIARD 391 nlw #5387 918 9% DBel %43 DBMS=
A <JAEDB> Upload %3}
Fug= - CUBRID MANAGER®| A #&3t= H]& up A} TOOLE
o] &3l dlolE Bl HF X3y
<% &> HEXT W3 A5 Al U (22 DBMS)
o ~{ CuBRID
: = -
e
MySQL. siard CUBRID. siard
e
[ umoe ]I w=cos | ( 9=cpe )
A
\‘I
" 5
. = —
TOAD Data Point 5.1.0.142 (64bit) CUBRID Manager 10.1.0

<9 64> REXY W5 A5 A W (ZS DBMS)
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- A2 2 DBMS ez REXY H3-5 A3 AlES Ay A 494 = I
- Hg- B HAE AP e MySQLS 9¥DB, SQL Servers Y=ZE=DBE AA
& 44 WY
1. DB A4 - TYS AYES o] L3 Oracle?] ¥9EDB A4

2. SIARD #< 474 | - A/4% DBE SIARD #d = W3

<g=RED
3. W2 DBMS=® B> - JEDBMySQL)S SIARD Y& vl A337] 98l
Upload ¥ dHlo]H A Z=DB(SQL Server)® Upload %13}
SQL . < .
Hw A5 - TOAD Data PointE ©]-&3 dlol¥ v #HF 73
Server

< 86> REXY W5 7

of\

Ald W (Y2 DBMS)

<Oy 65> REXY W59 A3 AlY WH(HE DBMS)

- 164 —



434 REXY HE-EY A5 AE Ayg L 94 3F DBMS<SIARD

el

O ¢4t 3% DBMS <> SIARD BEEX Y #gh- =

o
of\

Al

ot

o

2} 3% DBMS(MySQL, Oracle, SQL Server)& &<

z

e AL

- & DBMS(MySQL)ol A Download, UploadS 133 & TOAD Data PointZ ©]-& 3}
of doly "l HFS 313

- UM 2F BEXY U5 1S AE TH(ES DBMSYE A3 sdskA 118
435 REXW H3-5d HAF AF Ayg L FEHE=-SIARD

3
=4

O FHEE < SIARD HEXY ¥3

rﬂ

5d H15 A
- 2% DBMS(FH g =)o A Download, UploadZ %l &}

- o] % CUBRID MANAGER H] i wpH AL TOOLS o] &3¢ DB 9 Z=DBe] d o]
Bl vl AF5S 1

T v

z

HEFY WS- HF AP W (RS DBMSY 4-9)3 LA 13

436 REXY HE-E2Y H4F AE Ayl & MySQL-SQL Server

O MySQL < SQL Server H=X 9 W35

y

A% A9

- 9EDB?I MySQLoA A4 s DBE SIARD #t¢d = W3
- o]%& SQL Server® Upload %l 3y

- SQL Serverd] Upload3dt DB¢} 94E2DBE TOAD Data PointZ ©]-&3le] to]g Hjx
TS 13

- A AURE HEXWY HE-E

s

o,
b
o|\
>,
e}
ok
g
v
i
)
o8]
=<
wm
ified

) EdsA W
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437 REXW HME-E AF ANE 2H

7}. 4% DBMS<SIARD ¥3- -8B Y ZAF A 23 2F%

- W AF 9l 4% DBMSE tHoR QAT MB-B9 93 APl AHEE Data
e ofg &

- SQL:20082] Data Types 7|Fo &

AA olng 3ol

Z+zy DBMSel A3 Data Types XA 3le] Data

O

- 2= DBMS®] Data7t &5 ol dA A

}_

KN
=

rr

ol

SIARD(SQL:2008) Data Type

A5 g9y A4 59 4 g9 Large Object Et 9 g5, A7 B9l
INT
CHAR DATE
SMALLINT FLOAT BLOB
VARCHAR TIME
BIGINT DOUBLE CLOB
NCHAR TIMESTAMP
DECIMAL
<3 87> SIARD(SQL:2008) Data Type
DBMS
= MySQL SQL Server Oracle Furg=
O O O O

Fel

<3 88> 4% DBMS<SIARD 7% A} Q¢
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Y. MySQL-SIARD ¥W3-E29 AF ANgd 23

O MySQL<—SIARD ¥3H-59 715 A8 23 W&

- TOAD Data PointE ©]&38 del¥ Wlal H3 23, ofgfo] <19 66> #Zo] BE H

olE17} dAF Ae gl

Svnc Type Source Name Target Name & Source Only «' Different
4 5 pairs with equal data only
I S S RN
= CUSTOMERS CUSTOMERS 0 0
9 ORDERS ORDERS 0 0
2y puaLsHED PUBLISHED 0 0
=7 WRITERS WRITERS 0 0

4 Target Only

t}. SQL Server—SIARD H& -84 AF Adg Z3

O SQL Server<>SIARD W59 HF Alg A3 W&

- TOAD Data PointE ©]&3l] dlele vl HF A3 olge <19 67><F o] B b
]

JEZ AN F AE e

100
100)
100

Svr\c Type- Source Name Target Name ® Source Only a’ Different 4 Target Only = Equal A
4 5 pairs with equal data only
T S A
Ty dbo.CUSTOMERS dbo, CLISTOMERS 0 0 0
Ty dho.oRDERS dbo.ORDERS 0 0 0
2y dhopusLIsHED dho,PUBLISHED 0 0 0
24 o WRITERS cho. WRITERS 0 [ 0

100

<% 67> SQL Server—SIARD dHlo|E ®Hl Az}
2}, Oracle—>SIARD ®¥E-E4 AF Ag 25

O Oracle—SIARD W59 A5 A1 23 &

- TOAD Data PointE ©]-&3l] dlo|e vl HF A3 ofgfle <19 68>¢} o] B b

R4

B} AAT AL Tl

Svn: Type Source Name Target Name % Source Only & Different

4 5 pairs with equal data only

% customers customers 0
jj orders orders 0
4 publshed publshed 0
T4 witers witers 0

4 Target Only

<% 68> Oracle>SIARD dle]¥ v 23}
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v, FRIYE=SIARD HE-BY AF A A3

O FTHIE=SIARD W59 A5 A1d 43 ll&

- CUBRID MANAGER #H] 3 v}HAF TOOLS o]&3) dlojy vlx HZ5 Ay ofgle <
g 69> o] BE dHolE7F A3 AL 3l

M HIOE YICHPIE] HUITHMY] FH ] £ s
b book 100 100 100 100 o] 4]
customers 100 100 100 100 i} ]
k' db_serial #) o D 5} i) 1]
bl orders 100 100 100 100 0 1]
¥l  published 100 100 100 100 o] (0]
] writers 100 100 100 100 4] o
<29 69> FEFEZ=SIARD dHoly Bl Ay
B}, MySQL—SQL Server H3-E29 A= N3 A+
O MySQL<—SQL Server W35 AZ Alg Aa W&
- 9EDBS Y 2=DB9 Data Type #o]7} dlo]gol] v JakS vhotslr] 9 13y
- TOAD Data PointE ©]-&3l dvlo|¥ v A3 A, ofgfe] <17 70> #Zo] e 1
o|E| 7} U AEHA] &= AoE e
- “BOOK_name”, “BOOK_contents” Z H 2| Ho]E]7} AX|3}A] %= A(HEA)o =2 e}
YA g AA 2= <29 71>2 Zo] dolHrE dAsteE AS g (“BOOK _abstract” #
He w43 HolH=E 3| Mo £7]9)
- e RE dolgst dAsE Ao we
-‘Svn( Type ' Source Name TargetName: B Source Only & Different: i Target Only = Equal
4 5 pairs with differences in their data
ME ‘I book. dobosk | v
Y 3 stmers dho customers 0 00y ) 0
v e dho orders ] 00y 0 0
v T pbished dho publhed ) 10y 9 0
v Ty s doo.wters 0 1y 0 I

<Z2E70> MySQL—SQL Server Hlo]¥ vl A3} 1

BOOK_contents

BOOK CONTENTS1

<Y 71> MySQL<-SQL Server Hlo]g vl A3} 2
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438 REXY W3 AF AlY : DB Size

O mEXY We 45 AlY DB Size 7H&
- SIARD Suiteg o] &3 A%< W3lo] 753k DB SizeE dotstazt &
- DB Size®] 4%, DBMSY FH< #A7F givka dedste] SQL Serverg o=z X3
- SIARD Suite®] 273 stH Al 2Fgk W3 22 AA] A7) HA] gdom Fhe A
7 A A9 ASHEEH Ad AFgS Al of st T bl d- e o EA1%
- Eq'ﬂ'ﬁ SIARD Sulte—% C"_]_' q o] Bj:_x_}o]j,g: E‘L]'H 1%,_] E_J_’j_}qzl.(8}\]zl_)% 7]%‘3& O]_Oq
19 A7k ¢kl Download, Upload”} 7}53F +R2E ufo}st
- DB Size 7% A @l A3 DB AR A1d AdE ol <F 89> e
- Ag Ao wal 4 10GB, 3019 7} 729 DBE ¢tgd o2 SIARD £ H3lo] 7}
Totthal ek
- Download &2 A 7Fol| H] &), Upload 28 A7k Atidog wWo] e 7oz YeyS
DB Size table /NF % row AF Download & 8|3} Upload &8 A3k
°F 1GB .
570 % 331,50070 oF 20% oF 2%
(1,112MB)
°F 2GB .
570 % 662,50071 oF 40 oF 43
(2.205MB)
°F 3GB .
570 % 82350071 oF 1A 7F oF gi
(3,416MB)
°F 4GB _
570 Z 994,5007H F 1A 152 °F 9%
(4,262MB)
°F 5GB -
574 = 1,123,50070 oF 1A 402 oF 13%
(5,300MB)
°F 6GB -
574 Z 1,476,5007H oF 2A17F oF 16%
(6,424MB)
°F 7GB _
571 % 1,861,50070 oF 2A17F 30+ oF 20%
(7,451MB)
°F 8GB .
574 % 2,264,50071 oF 2A1ZF 504 oF 8%
(9,046MB)
°F 9GB .
570 = 2,682,50074 oF 3A1ZF 15% oF 35%
(10,125MB)
°F 10GB -
570 Z 3,014,50074 oF 3AIZT 35 oF 40%
(11,364MB)
<¥E 89> “DB Size A|&” : DB Size® Download, Upload 22 A3t Q9%
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O SIARD 9] Hu =7]

SIARDE th9] Bl ~E(xsd, xml) L3} th=9] vlolyg] SJUdES

o] &
DA T

GEstel A T2 ¥

&7 SIARD2.1 &9 % SIARD 39 Hu =7]
E Y ¥y AR Hd A7) EEE ATEH QX

IJel2 2, SIARD gl Ho =7]d

Hdl Z7]19F 0S9] 3 A= o A

sl

e oz wug

Zip
=z

5

aF

| F&FES
3831

o A =7)(<FE 90> Fra)ek 0S¢

=

shubel zip sl 2

SRR Age 97 gon, U
| e
MAE AL zip Selo] #§aHE %

o A"l A Z7|(<FE 91> Fan)

zip 3 zip zip64
Ao gd =27] 4GB 16 EB ((2°64 - 1) Byte)
<3 90> zip¥ zip6d o HU 3L =7
e
RS FATI16 |FAT32 | exFAT | Ext2 | Ext3 | Ext4 | NTFS | XFS | GFS2 | HFS | HFS+ | ZFS
=27] 2GB 4GB 127PB | 2TB | 2TB | 16IB | 16EB | 8EB 8EB | 2GB 8EB 16EB
<% 91> Y A2="E9 A= FHu Fd A7)
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439 REXY W&

o,
ry
(e
o
P
Lk
=
(2
o
r [*]

- 57 Data Type & MySQL®] “JSON”, Oracle®] “UROWID’+= SIARD= W3 &715

- Oracle?® 9]¥ 71(FK)= SIARD ¥ # o & W3 7158 x4 DBMSY %3¢ EA4=
3le] Upload Aol FEho] =& A& &9l

o

- FBRHE=E AL MySQL, SQL Server, Oracle®] Routine Type2 SIARDZ H 3 A

olF ARE ALY BE FEE FHF(Upload Al o1 F BHmHA e

O SIARD X<l <t4A

iy
‘O,
to

- SIARD ¥ © 2 Download =+ UploadE & e ] JEYA =& =9 9]
7} @rAEH 2 S-5E thA] Download, UploadZ 3 af o} &

- 3%k Download ¥ Upload®} #2 W3 A F A AAE & F ¢S

- W9t % DBE SIARD %W o
7F b AElE oAl WE S g ajof st orAA A FA )

. A
O o4} T3t 7 Akl

- AA e SIARD Bl doA = Wsto] &7bsd dHES AR HeS & 5 =S

F714 9l SW 7fgt

- SIARD W] ¢tAA S 1 3sl7] 98] Download ¥ Upload Al 9A A=A 71% F7}
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5. Ad el et REXH HE-Ed AF

= = SF0ME 270 BFS AHUOH(§RHEARME =T AEEE DB SIP|SR0M AMSet 28t
H=

DB)E CH&<oZ HEXY HE 591 4

=
=

» 2 1GBQ HEZIE= DB= ZEE HIO|E7} & HEEQICM, CUBRID ManagerdiM A|&3t= CO[E HJ

w E7E #E5I0 HlW M2 e

» 91 5GB9 22}2 DBE TIMESTAMP EII(AI2X C|O|H= YR =DBO| EEOHENS XMeIst ZE O
A

O|E{7t & #HE - S)IE|Q2H, TOAD Data Point =7& 28510 HlW M
» TIMESTAMPE F7HH0l SWHLS S5 ZE H0o[E{J} & Het - 2/LASS 2olg

—

5.1 X2 = DB & Atolg HF

O AREAHA A EY o] DB (H: FHEI= 84)
- F Hels &/ F das= 5/ oy &7k 1997) / oF 4507 7N/ ¢F 1GB
- dlo]g H]x: CM (CUBRID Manager)?] ©le|E ®lu 55 A&

o ZAx

<a¥ 72>3 <ag 73>< SiardGuiE A3 3}H <

35
oy Download Upload 2 7] vhd] o o] o] E] H] 2L
28k Data Type O O =9 Y
Key Type(PK, FK) © O =d Td

<E 92> FHEg = A SIARD Suite & Adoly A= Ay>
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java -jar Sia jar -s=sample5.siar i=] rid: ) ?charset=utf8
SiardToDb null am to load database content from a .siard TJ.].
SIARD Suite null: (c Wis ederal rchi . Berne, itzerlan
cified by : Hartwig Thomas, Enter AG, R?ti ZH, Switzerland
eas Voss, Swiss al Archives, , Switzerland
ielsen, Danish National Archives, Denmark
hlisberger-Jourdan, KOST, Berne, Switzerland
eloped by : Hartwig Thomas, Enter AG, R?ti ZH, Switzerland
Simon Jutz, Cytex GmbH Zi ch, Switzerland
Tested by s ia Hatfhvs 0 rich, Switzerland
iitzerland
Yvan Dutnlt Swiss r ne witzerland
Manag by z r Thomas, Entm

-u=dba

eral Archives, Bern Switzerland
eral Archives, Berne, Switzerland
rne, Switzerland

h.enterag.utils.log
Hartwig Thomas, Enter
3 h.enterag

h.enterag.utils.logging.IndentlLo
Danish Natmnal Ar

ig Thomas, Enter
g.utils.l

(1audla Hatthys, PHOL Comput r
3 ch.enterag.utils.1
eral Archives, Berne, Switzerland

Yvan Dutoit, Swiss Fed r i 5 vitzerland
53 PM ch.enterag.utils.l g e
: Hartwig Thomas, Enter AG ti ZH, Switzerland

<2 772> SiardCmd-ToDB.jar A& 3}4 : Upload (SIARD%% — DBMS)

- 173 —



Databas
Database user
19
Databas
Database password
26 19 53 PM ch.

om.sun.xml.bind.v2
isabled
:chungsa:dba::?charset=utf8

Table:
Table:
Table
Tab
Table:
Table
Table
Table
Table

upplacemana
rntmenumana

Table ' mtcadminist
Table mtcecmmncleo

"sample
"sampl

Data

( bytes in 8 ms)
e chs_dicaryinfoothbc”
ord 668 (157.74 kB/
Total: 668 r 535 bytes in 1'6@1 ms)
g chs_dtaupload”
kB/s)
ds ( bytes in 20 ms)
chs_empinfomanage”

Record 126!
Total: 1

ecords (1'9 8 bytes in 11'360 ms)
p"

Total: ‘ or {619 bytes in 4'784 ms)
Table: " =" . "chs_fecltyrsvdeban
ile 3/s)

7 bytes in 5'9

<29 73> SiardCmd-ToDB.jar 23 3} Upload (SIARD3¥ — DBMS)
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Download n

Database connection: jdbc cubrid:test- db-server:55300:sample:dba: 7charset=utfg
SIARD archive: D\Work\Git\SIARD\DE\sample.siard
Extent of download: Full database

Archive views: As views

| out | Err

Meta Data

Table: "sample”.”_db_stored_procedure”™

Table; "sample”."chs_dicaryinfoothbc”

Table: "sample”. "chs_dtaupload”

Table: "sample” "chs_empinfomanage”

Table' "sample” “chs_fcltyresve”

Table: "sample” “chs_feltyresvegrp”

Table: "sampte"_“chs_fcltyresvember”

Table: "sample”.“chs_fcityrsvdeban®

Table: "sample”."chs_gbdacctomvinst”

Table; "sample"."chs_gbdaptcmplacctomainengn”
Table: "sample"."chs_gbdflooracctodept”
Table: "sample"."chs_gbdflooracctodept_bak”
Table: "sample” "chs_gbdflooracctosumry”
Table: "sample”."chs_infoothbc”

Table: "sample”."chs_popupplacemanage”
Table: "sample” “chs_rstrntmenumanage”
Table: "sample”."chungsa_page_menu_info™
Table: "sample” "chungsa_page_view_log"
Table: "sample” "chungsa_page_view_log_back"
Table: “sample” “chungsa_page_view_summary”
Table: "sample” "comtcadministcode”

Table: "sample”."comtcadministcoderecptnlog”
Table: "sample”.“comtcemmnclcode”™

Table: "sample” "comtccmmncode” )

|(]7K‘ Eance

<29 74> SiardGui 238 398 : Download (DBMS — SIARDY}Y)

Daownload n

Database connection: jdbc cubrid:tast- db- server-55300:sample:dba: ?charsat=utfg
SIARD archive: D\Work\Git\SIARD\DB\sample.siard
Extent of download: Full database

Archive views: As views

Table. "sample" "ids
Table: "sample" “imgremp"

Table: "sample”."procms_beard_article”
Table: "sample" "procms_board_user_code"
Table: "sample”."visitr_calendar"

Table: "sample” "visitr_resve"

Table: "sample" “visitr_visit"

Primary Data

Table: "sample"."_db_stored_procedure”

[ db_stored_procedure] Record 12 (0.00 kB/s)
Total: 12 records (0 bytes in 3'018 ms)

Table: "sample”."chs_dicaryinfoothbc"

[chs_dicaryinfoothbc] Record 668 (324.30 kB/s)
Total: 668 records (259°763 bytes in 801 ms)

Table: "sample"."chs_dtaupload"”

[chs_dtaupload] Record 15 (0.00 k8/s)
Total: 15 records (0 bytes in 5 ms)

Table: "sample" "chs_empinfomanage”
[chs_empinfomanage] Record 1000 (396.90 kB/s)
[chs_empinfomanage] Record 1265 (373.73 kB/s)

Total: 1'265 records (287722 bytes in 534 ms)
Table: "sample”."chs_fcltyresve”
[chs_feloyresve] Record 1000 (729.82 kB/'s)
fchs_feltyresve] Record 2000 (688.97 kB/s) v

<A™75> SiardGui A3 3% : Download (DBMS — SIARD3} )
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5.2 Oracle DB W4 Adolg HZF

“
52.1 AH°lH AF W

O A< ¥ DBMS W9

T W&
DBMS 7 % HA Oracle 11g R2
£ DB =7] 1550.9 MB
gol& M0l 2 A= F(3) 7371 Table, & 12,479,204 71
Download/Upload %= SiardGui for FEZ =
Hu AL = SQL Developer, SiardGui, TOAD Data Point 5.1.0.142

<3 93> < U4 DBMS WY

- Oracle DBMSo| #H<£:3led 4EDBE Downloadsdte] SIARD 3 AAwrw tpA] AAEH
SIARD #¥<& Oracle DBMSe] H<&38te] =
- SQL Developer, SiardGuiZ o] &3le] 9 ¥ DB, SIARD, § 2=DB2| Ho| &9, == A

= 0, RS
EF

- TOAD Data Point 5.1.02.2 F 7]2] tlolgfuo] 2o HEsle]l F 7 dlojgmo] 9]
olElo] tale] Data Diff Viewer 7]%5< E&] tlolg Hluw

- " -

« ORAELE oracle.siard N ORACLE

\—-/ \-—-/

HH0IE_HE

EEEEE

n

adlolsi_gig | I [4ools gag -

e

A\ TOAD Data Point 5.1.0.142 (64bit)

<9 76> Aoy AZE Wy

=4 [e]
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522 dd°lg AF 2%

O ElolE 2 dlolE A% MW7 2E

o] Sl whal)

- SQL Developer ¥ SiardGuiZ o] &3} 92DB, SIARD %Y, 2 =DB9| Hol & =

A% e

1

- Y1EDB, SIARD %9, 942=DBe] ®E #0814, TB_.COURSES_USERSE 7|9l sl

O~ -y
A BF 5

A9 (<3t 94> a1

YEDB HoolEH A2 =DB H &Y vl YEDB(7) | SIARD(Z) | Y42=DB(7)
PRV_INFO_ACCS_HIST | PRV_INFO_ACCS_HIST | &Y 38,477 38,477 38,477
TB_ATTENDANCES TB_ATTENDANCES d 17,820 17,820 17,820
TB_ATTENDANCES_BAK20150610 | TB_ATTENDANCES BAK0150610 | = 4 4 4
TB_BOARDS TB_BOARDS Y 6 6 6
TB_CATEGORIES TB_CATEGORIES U - - -
TB_CODES TB_CODES d 9,702 9,702 9,702
TB_CODES_20141031BAK TB_CODES_20141031BAK d 8,752 8,752 8,752
TB_CODES_IMSI TB_CODES_IMSI d 9,702 9,702 9,702
TB_COMMENTS TB_COMMENTS = - - -
TB_CONTENTS TB_CONTENTS = 8 8 8
TB_CONTENTS_BAK20150610 | TB CONTENTS_BAK0150610 | 52 4 4 4
TB_CONTENT_ITEMS | TB_CONTENT_ITEMS | &4 - - -
TB_CONTENT_META TB_CONTENT_META Y 5 5
TB CONTENT RESOURCES | TB.CONTENT RESOURCES | &% - - -
TB_COURSES TB_COURSES s 403 403 403
TB_COURSE_LECTURES TB_COURSE _LECTURES S 2,570 2,570 2,570
TB COURSE SCHEDULES | TB_COURSE SCHEDULES | &% 5,704 5,704 5,704
TB_COURSE_USERS TB_COURSE_USERS = 12,124 12,124 12,124
TB_EDUCATIONS TB_EDUCATIONS U 196 196 196
TB_EXAMS TB_EXAMS s 260 260 260
TB_EXAM_SCORES TB_EXAM_SCORES s 138,763 138,763 138,763
TB_EXAM_USERS TB_EXAM_USERS s 6,939 6,939 6,939
TB_FILES TB_FILES s 785 785 785
TB_LECTURES TB_LECTURES s 1,407 1,407 1,407
TB_LESSONS TB_LESSONS s 609 609 609
TB_MAILINGS TB_MAILINGS s - - -
TB_MAILING_LOG TB_MAILING_LOG = - - -
TB_MESSAGES TB_MESSAGES = - - -
TB_MESSAGE_LOG TB_MESSAGE_LOG = - - -
TB_METADATAS TB_METADATAS s 61 61 61
TB_ORGANIZATIONS TB_ORGANIZATIONS s 368,138 368,138 368,138
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TB_ORGANIZATIONS_20130328 TB_ORGANIZATIONS_20130328 = 113,755 113,755 113,755
TB_ORGANIZATIONS 20141(B1BAK | TB_ORGANIZATIONS 20141031BAK =2 112,131 112,131 112,131
TB_ORGANIZATIONS 20141205 TB_ORGANIZATIONS 20141205 = 309,038 309,038 309,038
TB_ORGANIZATIONS 20150120BAK | TB ORGANIZATIONS DI0I0BAK | Y 309,038 309,038 309,038
TB_ORGANIZATIONS 20151215BAK | TB ORGANIZATIONS DI51215BAK | £ 324,377 324,377 324,377
TB_ORGANIZATIONS_20170411 | TB_ORGANIZATIONS_20170411 | = 330,061 330,061 330,061
TB_ORGANIZATIONS_20190319 | TB_ORGANIZATIONS_20190319 | = 352,123 352,123 352,123
TB_ORGANIZATIONS BAK2130401 | TB_ORGANIZATIONS BAKDI301 | =4 113,755 113,755 113,755
TB_ORGANIZATIONS_IMSI TB_ORGANIZATIONS_IMSI B 368,137 368,137 368,137
TB_ORGANIZATIONS_NEW TB_ORGANIZATIONS_NEW Y 112,128 112,128 112,128
TB_PAGE_MANAGER TB_PAGE_MANAGER s 22 22 22
TB_PAGE MANAGER BACK | TB_PAGE MANAGER BACK | &Y 69 69 69
TB_POLLS TB_POLLS s 2,377 2,377 2,377
TB_POLLS_20151221BAK | TB_POLLS_20151221BAK | &% 1,586 1,586 1,586
TB_POLLS_BAK20150609 | TB_POLLS_BAK20150609 | &% 12 12 12
TB_POLL_ANSWERS TB_POLL_ANSWERS s 231,314 231,314 231,314
TB POLL_ANSWERS_20141217BAK | TB_POLL_ANSWERS_20141217BAK | 5 9 9 9
TB POLL_ANSWERS 2015121BAK | TB POLL_ANSWERS 20I5121BAK | 52 162,278 162,278 162,278
TB_POLL_ITEMS TB_POLL_ITEMS s 13 13 13
TB_POPUPS TB_POPUPS s 27 27 27
TB_PROFESSORS TB_PROFESSORS s 41 41 41
TB_QNA TB_QNA Y - - -
TB_QUESTIONS TB_QUESTIONS =Y 541 541 541
TB_RESEARCHES TB_RESEARCHES = 4 4 4
TB RESEARCH ANSWERS | TB RESEARCH ANSWERS | &Y 4 4 4
TB_RESULT TB_RESULT d 416 416 416
TB_SMS TB_SMS = - - -
TB_SMS_LOG TB_SMS_LOG s - - -
TB_STATISTIC_LOG TB_STATISTIC_LOG Y 2,461,440 2,461,440 2,461,440
TB_SURVEY TB_SURVEY =Y 71 71 71
TB_SURVEY_EVENT TB_SURVEY_EVENT =Y 11 11 11
TB_SURVEY_QUESTION | TB_SURVEY_QUESTION | &Y 323 323 323
TBSRVEY QESTIONITEM | IBSIRVEY QUESTIONTIIEM | &Y 1,029 1,029 1,029
TB_SURVEY_RESULT | TB_SURVEY_RESULT | &% 5,429 5,429 5,429
TB_TEACHERS TB_TEACHERS d 9 9 9
TB_USERS TB_USERS = 12,122 12,122 12,122
TB_USERS_BAK20130401 | TB_USERS_BAK20130401 | &Y 6,279 6,279 6,279
TB_USERS_NEW TB_USERS_NEW = 6,279 6,279 6,279
TB_WEBLOG TB_WEBLOG s 360,434 360,434 360,434
TB_WEBLOG_REFERERS | TB WEBLOG REFERERS | &% 65,428 65,428 65,428
TB_ZIPCODE TB_ZIPCODE d 6,044,302 6,044,302 6,044,302
TB_ZIPCODE_OLD TB_ZIPCODE_OLD d 50,353 50,353 50,353
<E 94> Aol g HS AR
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O dlol® Hu(MYE Aelsta 737 e

- TOAD Data Point 5.1.0.142% &&3lo] 42 DBe 9 2 =DB2

i 73

Jol &l thal)

|
2 E

gzl voE )

HolEo g aE=EoA thE dolgrl Jd2

. . N} OE A== & | $9¢ A== &

YEDB HolEY Y Z=DB H ol &% - -
PRV_INFO_ACCS_HIST PRV_INFO_ACCS_HIST 38,477 0
TB_ATTENDANCES TB_ATTENDANCES 0 17,820
TB_ATTENDANCES_BAK20150610 | TB_ATTENDANCES_BAK20150610 0 4
TB_BOARDS TB_BOARDS 0 6
TB_CATEGORIES TB_CATEGORIES 0 0
TB_CODES TB_CODES 0 9,702
TB_CODES_20141031BAK TB_CODES_20141031BAK 0 8,752
TB_CODES_IMSI TB_CODES_IMSI 0 9,702
TB_COMMENTS TB_COMMENTS 0 0
TB_CONTENTS TB_CONTENTS 0 8
TB_CONTENTS_BAKZ20150610 TB_CONTENTS_BAK20150610 0 4
TB_CONTENT_ITEMS TB_CONTENT_ITEMS 0 0
TB_CONTENT_META TB_CONTENT_META 0 5
TB_CONTENT_RESOURCES TB_CONTENT_RESOURCES 0 0
TB_COURSES TB_COURSES 0 403
TB_COURSE_LECTURES TB_COURSE_LECTURES 0 2,570
TB_COURSE_SCHEDULES TB_COURSE_SCHEDULES 0 5,704
TB_COURSE_USERS TB_COURSE_USERS 0 12,414
TB_EDUCATIONS TB_EDUCATIONS 0 196
TB_EXAMS TB_EXAMS 0 260
TB_EXAM_SCORES TB_EXAM_SCORES 0 138,763
TB_EXAM_USERS TB_EXAM_USERS 0 6,939
TB_FILES TB_FILES 0 785
TB_LECTURES TB_LECTURES 0 1,407
TB_LESSONS TB_LESSONS 0 609
TB_MAILINGS TB_MAILINGS 0 0
TB_MAILING_LOG TB_MAILING_LOG 0 0
TB_MESSAGES TB_MESSAGES 0 0
TB_MESSAGE_LOG TB_MESSAGE_LOG 0 0
TB_METADATAS TB_METADATAS 0 61
TB_ORGANIZATIONS TB_ORGANIZATIONS 0 368,138
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TB_ORGANIZATIONS_20130328 TB_ORGANIZATIONS_20130328 0 113,755
TB_ORGANIZATIONS_20141031BAK | TB_ORGANIZATIONS_20141031BAK 0 112,131
TB_ORGANIZATIONS_20141205 TB_ORGANIZATIONS_20141205 0 309,038
TB_ORGANIZATIONS_20150120BAK | TB_ORGANIZATIONS_20150120BAK 0 309,038
TB_ORGANIZATIONS_20151215BAK | TB_ORGANIZATIONS_20151215BAK 0 324,377
TB_ORGANIZATIONS_20170411 TB_ORGANIZATIONS_20170411 0 330,061
TB_ORGANIZATIONS_20190319 TB_ORGANIZATIONS 20190319 0 352,123
TB_ORGANIZATIONS_BAK20130401 TB_ORGANIZATIONS_BAK20130401 0 113,755
TB_ORGANIZATIONS_IMSI TB_ORGANIZATIONS_IMSI 0 368,137
TB_ORGANIZATIONS_NEW TB_ORGANIZATIONS_NEW 0 112,128
TB_PAGE_MANAGER TB_PAGE_MANAGER 0 22
TB_PAGE_MANAGER_BACK TB_PAGE_MANAGER_BACK 0 69
TB_POLLS TB_POLLS 0 2,377
TB_POLLS_20151221BAK TB_POLLS_20151221BAK 0 1,568
TB_POLLS_BAK20150609 TB_POLLS_BAK20150609 0 12
TB_POLL_ANSWERS TB_POLL_ANSWERS 0 231,314
TB_POLL_ANSWERS_20141217BAK | TB_POLL_ANSWERS_20141217BAK 0 22
TB_POLL_ANSWERS_20151221BAK | ‘TB_POLL_ANSWERS_20151221BAK 0 162,278
TB_POLL_ITEMS TB_POLL_ITEMS 0 13
TB_POPUPS TB_POPUPS 0 27
TB_PROFESSORS TB_PROFESSORS 0 41
TB_QNA TB_QNA 0 0
TB_QUESTIONS TB_QUESTIONS 0 541
TB_RESEARCHES TB_RESEARCHES 0 4
TB_RESEARCH_ANSWERS TB_RESEARCH_ANSWERS 0 4
TB_RESULT TB_RESULT 0 416
TB_SMS TB_SMS 0 0
TB_SMS_LOG TB_SMS_LOG 0 0
TB_STATISTIC_LOG TB_STATISTIC_LOG 0 2,461,440
TB_SURVEY TB_SURVEY 0 71
TB_SURVEY_EVENT TB_SURVEY_EVENT 11 0
TB_SURVEY_QUESTION TB_SURVEY_QUESTION 323 0
TB_SURVEY_QUESTION_ITEM | TB_SURVEY_QUESTION_ITEM 1,029 0
TB_SURVEY_RESULT TB_SURVEY_RESULT 5,429 0
TB_TEACHERS TB_TEACHERS 0 9
TB_USERS TB_USERS 17 12,105
TB_USERS_BAK?20130401 TB_USERS_BAK?20130401 0 6,279
TB_USERS_NEW TB_USERS_NEW 0 6,279
TB_WEBLOG TB_WEBLOG 0 360,434
TB_WEBLOG_REFERERS TB_WEBLOG_REFERERS 0 65,428
TB_ZIPCODE TB_ZIPCODE 0 6,044,302
TB_ZIPCODE_OLD TB_ZIPCODE_OLD 0 50,353
<¥E 95> Aoy dHoly HF Ay
- Oracle DATE E}9]& 283511 g A golE9o gassdia YEDB, SIARD 3¢,
AZE=DB7F A2 dolE7l g2 gzt dus AS Flsh(<ix 95> )

o

IR U R
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Ho
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e

PRV_INFO_ACCS_HIST,
TB_SURVEY_EVENT,
TB SURVEY_QUESTION
TB SURVEY_ QUESTION ITEM
TB_SURVEY_RESULT

& 571 Hlol&

(‘e dmE

U= HolE)

<

ot

- Oracledl /] DATE ElY o= Aexo] 9l A dHolg7) uE
(99 EDB = SIARD #¥ = JZ=DB)

2 2DB: TB_SURVEY_EVENT AHAZ EDB: TB_SURVEY_EVENT
FST_REG_DT LST _UPD_DT FST_REG_DT LST UPD_DT
2017-11-20 2017-11-20 2017-11-20 2017-11-20
2H 10:19:33 | 2H 10:19:33 2H 12:00:00 | 2H 12:00:00
2017-11-20 2017-11-20 2017-11-20 2017-11-20
2H 10:19:34 | 2 10:19:34 23 12:00:00 | F 12:00:00
2018-11-07 2018-11-07 2018-11-07 2018-11-07
2 10:44:58 | 2F 10:44:58 2H 12:00:00 | 2F 12:00:00

o
=

- Oracle DATE B} “d/9/9d7 3 “Al/&/Z"7HA A4

W 9 AA T2 AE SIARD Suited Al DATE B S
7FAS v JDBC API 5 “Date getDate(int columnlndex)
throws SQLException”& AH&3t3 9=t getDate(..)=
/AU T QB E Eo] 917wl VA2
dlo] el 7} AbeRA Al Ho] “1EDB @l ai="9} ‘SIARD
FU(YEEDB) dlZE="9 Hely gro] thEA Hol Sl

TB_USERS
u T;]— = E'ﬂ I= < “9,}-

A dm=
St EAsE e

Hlol &)

=

e

- Y3 g=mE 4(12,1057)2 Oracledl A= DATE el o
=

- OE d37Z= F1778)2 Oracle DATE Ello] & dz=

(Y9 EDB = SIARD #td = ¢ Z=DB)

H
AAEo] QAR Zko] nullo] B2 T3 #laz=7} 54

& 2DB: TB_USERS H 2 EDB: TB_USERS

LST_LOGIN_DT LST_LOGIN_DT

2019-08-30 27 11:19:56 # 2019-08-30 2% 12:00:00

2019-06-12 2= 3:35:43 2019-06-12 2% 12:00:00

2019-09-06 2= 2:33:45 2019-09-06 27 12:00:00

2 £DB: TB_USERS

A 2 EDB: TB_USERS

LST_LOGIN_DT LST_LOGIN_DT
null null
null null

o,
82

- DATE gkol A 9l

¢1% ZAojw, DATE %ko] %

SZE=DBE null®Z AAY
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- TOAD Data Pointol| 4 B3+ 24614407 dlZE= FollA TLdA &
dlele 7} 4EDBe JZ=DBel 27 10,1087 w2 EAJ gl
B PA A weleE o R nlas] By 43 vlojE
dag

Toad Data Point 5.1.0.14: Exported.

Comparsion Details Repost

Summary
Source: 192.168.0.2 . ARCHIVE [Oracle]
Target: SIARD . SIARD [Oracle]
3 TB ST ATISTIC LOG Compare status Source only Different Target Only Equal All
— — Row count 10108 0 10108 2451332 2471548

‘Target: TB STATISTIC.

U REGDATE

/au!h/checkplus mainjsp_ |1 20181130 d
b /auth/checkplus_mainjsp |1 20181130

fauth/checkplus mainjsp |1 20181130 g
- /auth/checkplus_mainjsp |1 20181130

/auth/checkplus_mainjsp |3 20190724 I
ia fauth/checkplus_mainjsp |3 20190724

fauth/checkplus_mainjsp (3 20190724 i
ks /auth/checkplus mainjsp |3 20190724

fauth/checkplus mainjsp |6 20181017 =
= /auth/checkplus_mainjsp |6 20181017

fauth/checkplus_mainjsp |6 20181017 s
= Jauth/checkplus_mainjsp |6 20181017

<F 96> AuolE Bm EA

523 TAA 2 Ht

O HolE} the dms A

- SIARD 2.1 3% %< SFA(Swiss Federal Archives)oll 4] 7383t 9 Z 4~ Z 2 A E SIARD
7] & 383

SuiteS 712 Ao 2 JDBCE A48 DBMSS Adsw 9

l

- Oracle®] DATE EF}2 SQL:2008°] DATE B9 o= t-&5o A5

- 2822 JDBC API oA java.sqlgetDate(Date getDate(int columnlndex) throws
SQLException) & DBMS=ZF-H HolHE 7HA 11 Qx5 FdH &

Brerls SIARD Suite SIARD File
(SQL:2008) (SQL:2008)
- e 5
NE il ol
v
- <row>
<c1>100</c1>
DATE Java.sql.Resuéltiet.getDate() Java.sqI.Date s s s s
=
{ 2019-09-09 11:00:00; i 2019-09-09.00:00:00% {| """ <c1722019-09-09</c17> Uk

<c18>15:00:00</c18>
<c19>2019-09-09T11:00:00Z</c19>
</row>

<19 77> SIARD Suite®l A1 9] Oracle DATE /%] 9] SIARD %Y W3 a4
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- olu, W5 ¥ = Date B} (java.sqlDate)oll = d/9/4 S AT A/R/ZE= 710X &
I
(% getDate(..)st4+ SIARD Suite — SiardCmd =Z2ZAE  —  src

PrimaryDataFromDb.java — private void getRecord(ResultSet rs,

throws IOException, SQLException °|A T &%)

- & SIARD 32 Agd wo| = Al/iE/Z o]l §le JEH=E AYH

- java.sqlDate E}YJS Oracle DBolA 7FAx2 & uw getTimestamp(Timestamp
getTimestamp(int columnIndex) throws SQLException)® 7}A] il T 7] wEel,
Oracle®] 79 A3to] iz} getDate(...)$} getTimestamp(.)& 7FA11 & F J=E=
SIARD Suite®] 9% 225752 $£4 2 HEojo} 3

- © Oracle®] 7-9-ol9F @3] getDate(...) WAl getTimestamp(..)2 7FA 3L L =5 54

- arFEOAE <28 78> o] HEH i 9on SIARD Suiteo] A& ZF d o] € H] o]
29 B Eo sk SQL:2008] t-&-= = Bl S vE Al Fa, sldsEE BY S /1A
i 9+ JDBC API $t4%= ZAAEo Q= 3. Oracle?] DATE €19 4§

Ao =l AU

2008¢] DATE Bl o= A A

o JDBC APId| A = java.sqlgetDate() = 7

header/metadata.xml AJZt content/schema0/table1/table1.xml
- <row>
<c1>100</ci>
<c2>1001</c2>
T = SiardCmd->MetaDataFromDbjavas download) =5 :3;::3:?2’,§£?>
<name>CUSTOMERS</name> <¢5>1001.0</c5>
<folder>tablel</folder> <c6>1003.0</c6>
- <columns> <c7>1005.0</c7>
H <c8>1007.0</c8>
. <co>1</co>
T <c10>KIM100 \u0020\ub020\u0020\u0020
+ <column:> 9 <c11>CUSTOMERS REQUIREMENTS100</c11
— <column=> <c12>ORDERS HISTORY100 \u0020\u0020\

<name>CUS_HOMEPAGE_VISIT_DAY</name>

Orade 2 DATE Er'?,(dypecﬁgirah;% 0120082

\u0020\u0020\u0020\u0020%u0020\ud

YR VANE SV \u0020\u0020\10020\u0020\10020 g
I - " i DATE EHg Z ojzst
<typeQriginal >"DATE" </typeQriginal> C\ard(ulrter)ﬁgpj: o S| DATE S+ | \u0020\u0020\u0020\u0020Yu00204ug
</eclumn> typex TS int CE‘::
FZcolumns> PredefinedType-PreType Oi2t= O H&Ei 2 \Ug°1:\000:u\“uuzg\Uzuzg\UgUZg\Ug
T
<fealumns> \u \ul €12

- <primaryKey>
<name>SYS_C0011048</name>
<column>CUS_ID</calumn>

</primaryKey>
<rows>104< rows>
</table>

+ PrimaryDataFromDb java>getRecord ) A DATE Ef
YEOEETHILE
' Primary[}ataFrstbjava—bsEVa\uEC—)sﬁ:Date[:Dﬂk
tabletyml 20 82 UES B AE

<c13>CANCEL HISTORY100</c13>

<£14>DELIVERY100</c14>

<c16 length="16" file="content/schema0ftabl
digest="D8012A5D223EBB4728DD6A4CA!

<c17>2019-09-09</c17>

v

</row>

. et[)ate“)ll* int dass Predeﬁned‘{gpe‘PreT)pe_l W
S et tabletaml GTEY EX
v int class PredefinedType-PreTypeS
2R {Exception)2 35l 2 E2 -
L omen
e

Record record)

<1 78> Oracle DATE g ¢l 3t SIARD Suite A2 =o| A2 A2 =4
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- @ SiardCmd — MetaDataFromDb.java — download() 7} &% %™ metadata.xmlo] A3
53 dlolg o]~ Yo HolEo| gk MA Fxe uid vgo] AFd

rlo

- @ YW=A Oracle?) DATE El¥(metadataxmlo] A& <typeOriginal>Z X3
SQL:2008¢] DATE €} (metadata.xmlol 4= <type>°i xa)oz AIA AU
PreTypejava.sql.getDate(..) &5 A A3}t7] stil FF getDate(..) &5 7F 2 53 5191
A o BZ 3k¢l&l7] 93 int class PredefinedType::PreTypeo] DATE EJ o2 %

)

K

o rr

- @ Oracle DATE ©E}9-S PrimaryDataFromDb.java — getRecord(...) — getDate(...) &
DBl A 7}A 12 & t}& PrimaryDataFromDb.java — setValue(...) — setDate(...) S 2 3}
3}, PrimaryDataFromDb.java — setValue(...) — setDate(...) SFA SIARD Suite 2. Z
229 SiardApi Z2 A E 9] Valuelmplejavaol Ta %o Jom, 2A st 7] Ao
int class PredefinedType::PreTypeol #7¢= o] A= DATE 8943 g g4lA A
A}k

I

- Weko]  QOracle DATE Bl &l  javasqglgetDate(..) <7}  ofd
java.sql.getTimestamp(...) 5= AP vtd, DBEZHH 7FA 31 2 EFYo]l Timestamp
Bl o2 npy 7] wFo SFE HAA 7L iil%‘*‘% A FR2E

T SIARD #d=Z A#FAsl7] YA, <&
H

- 28 B2 & Oracle DATE B} 9] Al/&/ 27k~
s 15 Tdsto] axmEl e

97> vhgo] Al 7hA - et

A TE T8 P
FAF= | - SiardCmd®] PrimaryDataFromDb.java 474
case Types.DATE:
FAA oValue = rs.getDate(iPosition);
break;
SI_AR? case Types.DATE:
rot _SulteV] if (_dbms.equals("Oracle”)) {
AL Slardfﬂmd mc.setPreType(Types.TIMESTAMP, 0, mc.getScale());
3T E
#ijﬁ oValue = rs.getTimestamp(iPosition);
A 1
T }
else {
oValue = rs.getDate(iPosition);
}
break;
23 e Has 9%
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Oracle JDBC

- SIARD Suite?] JdbcOracle == A E = Oracle JDBC Driver®] Wrapper

st=& JDBC APIZ SIARD Suite?] t& TR AEo|A Adyg Waog

558 5 YRS 4AH AT

- Oracle JDBC APIZ java.sql.ResultSet.getDate(...)3<=7} d/9/Y 7}

a2 PN A= Al/E/Z 25 7HAE & JES §17] #1814 = Oracle JDBC Driver
A ol 22F3E AAE FHEoF g
- (F94}13) JDBC APIY) 5x3AH S A3 A2 JDBCEE= ZE
DBMS| s dukst(Normalization)¥ %o ey = Aow F3
Oracle JDBCol| tial] &8Ao] A7 2T = 9L
SIARD - SIARD Suiteol = 7z DBMSOlA A&tz = EFY Sl sl
Suites] SQL:2008¢] EFYEE d-SAI7I= HAHS 7HA T U
uite
- o]7]ol A DATE Eld¢o] TIMESTAMP B3} 38to] HE& =25 44
H-ol3 SqlParser
y}olol
ZTEAE
e o | (F A8 SqlParser =2 A E = SIARD Suite oA 7F4 E731HA]
EEAE TR 23E BA g Aty wHo| d

AaeA AE ZedE 4

)

<3 97> Oracle DATE ©&t}o] oigk 3 "<t
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6. HAEHWE 7= A3 A g2 A7 nEu<l

- F=2|= XIYsH| 2Ash SIARD SuiteS 2 U JHetetn, 474 DBMSO it AS 4uE HE 24
stol Fy|mEole MAIE

= ©X, SIARD SuiteO| 7MKL A= FHES =4otal, 0|5 7|2 E &% SIARD E=1} SIARD Suite
= 0|83l CIOIHME 20| &8st= Yets HMete
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Long-term archiving Is the preservation, normally without a time Ilimit, of the information
stored in the SIARD files while retaining the bit stream and the ability to interpret and display

the data in a way that is human-readable and comprehensible.
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Data owner prior to archiving® | (.}
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ng  175.208.101.205
Database product MySQL 5.7.23
Connection data for archiving  jdbcmysal //localhost3306/mysal_siard?zeroDateTimeBehavior=con
Database user for archiving  testuser@localhost

Row Schemia name Tables
0 mysgl_siard 5

|
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<?xmi version="1.0" encoding="UTF-8" standalone="true"?>
- <siardArchive xsi:schemalocation="http://www.bar.admin.ch/xmlins/siard/2/metadata.xsd metadata.xsd" version="2.1" xmins:xsi
instance” xmins="http:/ /www.bar.admin.ch/xmins/siard/2/metadata.xsd">
<dbnames>(...}</dbname>
<dataOwmners (...) </dataDwners
<data0riginTimespan> (...) </data0riginTimespan>
<producerApplication>SiardGui 2.1.105 Swiss Federal Archives, Berne, Switzerland, 2007-2017</producerApplication>
<archivalDate>2019-10-27Z</archivalDatex
- <messageDigests>
<digestType>MD5 </digestType>
<digest>7539AD6186C390F61478ABE4F1924E05</digest>
</messageDigest>
<clientMachine> 175.208.101.205 </clientMachine>
<databaseProduct>MySQL 5.7.23 </databaseProduct>
ion>ji /1 :3306/ mysql_siard?
< Jser 2, Jsars
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- <schema>
<name>mysql_siard</name>
<folder>schema0 </folder>
- <tables>
- ctable>
<names>book</names
<folder>table0 </folder>
- <columns>
- <columns>
<name>BOOK_id</names
<type>INTEGER</type>
<typeOriginal>int</typedriginal>
<nullable>false</nullable>
<description/>
</column>
- <column>
<name>PUB_id</name>
<type> INTEGER</type>
<typedriginal>int</typeriginal>
<description/>
</column>
- <column>
<name>WRI_id </name>
<type>INTEGER</type>
<typeQriginal>int</typeQriginal>
<description/>
</column>
- <column>
<name>BOOK_ISBN_number</name>
<type>BIGINT</type>
<typeOriginal>bigint</type0
<description/>
</column>
- <column>
<name>BOOK_length</name>
<type>DECIMAL(10)</type>
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O Amazon Web Services (AWS) Glacier
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. Choice of | Speed of | Degree of . Data Migration
Provider / Product . . Costs Security
Locations | Access Adoption Qut
Download
. No initial | Comprehen standard
) EEA Typically . .
Amazon Web Services . . costs. Billed sive formats by API,
. . (Ireland) | within 3-5 High o
(AWS) Glacier for usage by |accreditatio | and move large
and Global hours
the hour ns data volumes on
disk
Download
EEA Immediate, No initial | Comprehen standard
Amazon Web Services by widely ) costs. Billed sive formats by API,
(Ireland) Very High o
(AWS) S3 adopted for usage by |accreditatio | and move large
and Global
API the hour ns data volumes on
disk
Suitable
. No initial |accreditatio
Switzerland )
) costs. Billed | ns, some Download
. (EEA Immediate, ) ]
CloudSigma ] High for usage in | throught standard
equivalent) | by API . )
5 minute hosting | formats by API
and USA . .
increments provider
Interaxion
Suitable
accreditatio
Immediate, No initial ns, some
EEA ] Download
by AWS ) costs. Billed | through
GreenQloud (Ireland) ) High ] standard
. compatible for usage by | hosting
and USA formats by API
API the hour partner
Verne
Global
Download
standard
No initial | Comprehen |formats by APIL
Microsoft Windows EEA and | Immediate, Hich costs. Billed sive USoption to
Azure global by API & for usage by |accreditatio |move large data
the minute ns volumes on disk
not yet available
in Europe
. No initial | Comprehen
Immediate, ) ) Download
UK and . costs. Billed sive
Rackspace by Open High o standard
Global for usage by |accreditatio
Stack API formats by API
the hour ns
<iE 103> 49 2g=E &85 7| 5aE Ak
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Provider / Choice of Degree of . Data
. Speed of Access . Costs Security . .
Product Locations Adoption Migration Qut
Annual Certified
Access to o
subscription, to
tape—based .
. or paid—up | ISO27001 |Company offers
. storage, typically ] )
Arkivum UK data L . fixed term and comprehensive
within 5 minutes | Moderate .
A-Stor centres . contacts, audited on eSCrow
of request by file
based, upon ab arrangement
system, API, or
volume and | monthly
GUI . .
duration basis
Depends
Access to Can have two
Annual upon
tape-based o o Pods and an
. subscription, | accreditati .
. ) storage, typically ] offline copy.
Arkivum installed L . or paid-up ons at
. within 5 minutes | Moderate . Pods can be
OSCAR locally . fixed term host
of request by file .. . , | managed locally
contacts, + | institution
system, API, or (or remotely by
hardware s data )
GUI Arkivum)
centre
Source records
available for
As AWS .
Annual retrieval by
AWS data . o Comprehen .
DuraSpace . Immediate, by subscription, . API. Client can
centres 1n Moderate sive
DuraCloud AWS API based upon .| opt to sync to
USA accreditati
volume Rackspace as
ons |
2" cloud
service to AWS
Partner
Moderate Institutions can
. High. Over Annual receive a copy
Internet . Immediate access o No formal )
. USdata 300 subscription, .. |on a hard drive
Archive by web User . accreditati
. cenres partners in | based upon or download
Archive It Interface ons? o
16 volume their files
countries directly from
servers
Moderate .
AWS data . As AWS | Source records
] High. Over Annual .
. centres in . o Comprehen | available for
Preservica Immediate, by 300 subscription, . .
. EEA . sive retrieval by
Cloud Edition AWS API partners in | based upon o
(Ireland) accreditati | API or user can
16 volume
and US . ons copy home to
countries

Archivematica

operational in Canada

Open source preservation software - cloud hosting of the software is being tested in

Wales in combination with cloud-based archival storage. Cloud hosting of the software is

Ex-Libris

Rosetta

Rosetta digital preservation system not currently available as a cloud installation but

cloud product release is under review
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KPS’-P I AFOl CHotd TAFE
. Ao ARSSH U2L T=F AR, AL (7o CHoto] ZEALR
1.2.1 UNIX AlE 7133 2 ¢t
O x86 CPU 7|¥to 2 85 = A gFie 9AAl= F8t5= HFE 7|9k dEd oA
o] 7}s3slu, UNIX Alde &9AAE dE#H)A st AL E7le3 Aoz ZAE
(HP-UX &5¢ UNIX A4)
O E89%= HFYH 71U HAFH 7€) x86 7M3E 7oz o]FoX1 9lg

Hyper-V, Linux 7]¥Fe] KVM

=
=

T2 x86 7]HF 7}As) AL VMware®] vSphere, Citrixe] Xen Server, MicrosoftA} 2]

o] o

ol 93

2 A E AYstA &5 (CISCe RISC o] A w4

IEoR =N

o] D}Eﬂ wH%)

O UNIX Alde] £9AAE dA Aol Foj7tar 7] wlito] “IT 7]& % A70] o] & ¢
Waka i FA

O HMA7IEF A7REo = 7HE T AR T 71&S &83tojof sh=d|, IT Aol
et A= IT 7l=o] AsH7E 7IvdE 5 glvta 4

O UNIX ¥ &8 Z2a3s 895 HFH 7Ivte g “aga” dEgod ste A2 &
9= AFY dE7EN BErbesitta g

O +9AA AAE olEHNA = Ho] ofye}, g2 SJAAZ AL FAS S8
2aRS APt IS AL T e

O UNIX A4d9 94+ Linux® A, 5L S22 0S5 d83lo] 23} 5 7]
5 9 fALS 9HS HolE £ e 7]e(U2L) “aH]&olARE Jhssly] wiEe T
st =9 & 4 S

O 2 HAY HAxE HolHAES 7y iS F7] HESE o=z doly AE 4
DBMS 7} &85 & 9 AA 7} o Eel o] o] E7l53stthd, U2L W& ARS3l= Weho]
“Fte-= 5" 7)HE o Ego] e £ diotow ey
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1.2.2 U2L A% A8

O U2L (Unix To Linux) : Unix 7% Al 2®& x869] Linux 7|¥ A28l o2 Agsl= w2

=1l o A1 Unix7} © HojuA|xE v]gdin] A
LinuxE AM&3t= Ao ¢ 2849

UNIX LINUX

0 4% % gy =d
%

v

« Unix 2242 X2 HW, SWEI 7Ks « Of2{ HICie| Cierst HW 2RSS 2L X1
+ Server, 05, DBMS £ C2F8H X240} MEHD| TS

* Unix 7|10IM= HWRF SWIHSE HICIof 4201 JElE o

+ & JHIZE et LI7|E H20] HIEHE0|H 16|18 M B 71X 7} HZ0| 0[5 A HIE ME 2

<% 99> Unix vs. Linux
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123 U2L A3 Zz A2 2 1HAE

ek H|El 2]
o gl HIAE/45 A1 UnixToLinux gt M/

<Y 100> U2L A3k T2 A~

3= <R
. - 7% B YA FAlY make =79 o] 2 Q1EF Makefileol A& 0] &
e g4
C Adol8 9 ¢ Endian W3 I
Ad 4 © Unix Aol d48 0S Fdad&Hdd digh A & RHELAA W33t A&
Y CAREAE HE A, AY §A, 2F Al wed ) 22 Bl AA e UlIdRHEL A&,
HQr
TCP Wrapper, AIDS, iptables A&
g Al - 71 JFS,UFS,VXFS 9 Al e RHELA A AAs|A A&7} HolE o]d uy dg
= h:: RARR=L
e - RHELYIA Al &%+ system, oProfileftrace 5 U A ETd st R4 H=
A E - RHN Satelite¥ #& SW #7]# #8 & AFTFE Z204Y/ duloE/ BelA =8
tho] L AjolF g A7 75 2 7E EFA &8 tsdE g9
. ANzd 27t 32 g 49 111 G R odutE 7 7eS ALEsd
TH E3ol e e Aol uE E&A
3rd-party nEdgol9} & 3rd-Party 2ol 2 & AlE3sE 2% RHELAA sdW Hdolr}
2lo] B 2] g T8/ ES WAl dFH A &9 Ha
<E 106> U2L A% aejara
o 71= ;\]5\_54194 §1_§OL o] whEl w9 spE Aol A uk U2LS 98 dE 3t Toolkit, %
2/&9 74 =
O ofZ A, dolH#H, mlo]lagold ol mE w2 3 7|7 A oF HAE
- ol EZE Aol U2LS At AAHAE U AxFE 4 F9o 7| gH dg

- HolE: AA mlo]1go]d F3) WH “}3}7\1 28 717k v A (4 Export/import,
Oracle TTS$} 22 WS Agste 45, dlolE &l wel thErqle] A4 4€)

- DB 2 7] Oracle, DB291 4 MariaDB, PostgreSQL 5 o2 A3 3sl= Aolm=E DB &
&4 AF5S A 71 gx dg

= o

O Unix 53} ofEefAela #/5, 54 719 vtelaeold A<l =7}
oF A=

ol

At 7 A
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- Unix 5490 delneje 2 A4t ojEelAcld g o PE Ao
- Unix A28 Ex dozdgon TEEE 55 4F 24 of

R

=]
»
S A AR ST 22 B G/ AE B8 (FAE WP wE AT B 43
w4 7hs)

1.2.4 U2L A3 Al

O GS-Shop9 Main App AWM E 7]1¥ Unix/AEE&FANA Linux/LE42 + 733714
A g5t dEg Abe

- JAVA o] 3to] tig o]frR U= o F REES tA A9 71y vl Linux H ol 9

+ EES Vendoroll A Algwte=d A= Aol & H F
- pamEsl Qui JAVAR FARC A6l whe, €% wEs AgaA el o
gt U2L A% dolx A
(s
Bl E A8 4% 2 0p0|130]4 — 174 (Spare Time) i
« Java App E2 2 0|5 2l0| o|H I\ e "}
EAE TLT 48 252 HEHA x86/Linux BT o 2 o} HX \\ __..;,"/’

L& HAE - 17§ (Spare Time)

2% a4 g - UNE
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. Pro-C SO0 Cfgt M} ZIY - MU O] C

=

L& EAE - 1F(Full Time)

AlAH” 24U — 19 (Full Time)
+ LinuxOsS &4
+  Oracle Of2}0fE] =&

o Mg - 1Y(Full Time)

- @DBCh2 % G|0|H ofo|azjo|H
(import/export)

+ =37 G|O|gf O] 2H0f 2F QA7 29

 HAF HO F MHARE

<719 102> U2L A}&E 20 EC
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[

A=}
w4

T

G
el

E||¢§}:§H-| A% 4 oro|ago] M - 17l g (Spare Time) K %‘r'
Mt OS U ~g2|X| 28 74

+ QOracle x86/Linux H{FH o2 "é‘xl % d|0]g| O}0| 1ef0]H4(impart/expaort) \ _,_‘-:_ﬁ
mai= ZAx0| AFS DES2 HIG o) x86/Linux HHo= 2o 24|

Hﬁl-

=

Y AO|2 &~ 70| TSR

DB AW 73

ey



< = -
2. 71€A%E ASS AT HEEHE
- olgaolM Mo J|SHEE HAES Bt HlASHSE TEE
- BIASHIE PES 9B SIEQI0] AAHS EYSHD, SRS B U oS0 A BHS TEE
t=do Al2" =9 R T4
- BIAEHE 152 I8t SIS0 AAHO| QITR ARE AR FOS0] AABIUT M 20, A9
% 20j= TAsl0f o TB|E Ae{Aol TEE
xeh P& wEE BUZ FSs 8 AT A o] Az
S <% 107 ~

g =9
= 34 FE5E S st=e
109>3} 7ol R&star, <1y 103>} 7Lo] o].7]z417qe pe 74]6].
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a8 A CPU =9 CPU &9 CPU A& & VM IR CPU
n) (GHz) (%) s 9 (GHz)
A&l 8 2.6 70 3 524
A1 ' '
o &l ol A
4 2.6 50 2 125
A2
o B 7 o] A
4 2.6 50 2 12,5
A3
g9 CPU ¢
- 64.5 GHz
SHA|
SHI=
He 774 GHz
(+ 20%)
7E BAE U5
38.7 GHz
(=2d)
HVARE- 274
489 GHz
(+ Host Clock#*2)
MGR AH&-®H A
49.1 GHz
(+ Host Clock#*2)
GlusterFS AF&14
54.3 GHz
(+ Host Clock#*2)
| #3% CPU =¥ |Intel® Xeon® Gold Processor 6126 (62.4GHz /Host)
(AA Aol 28 CPU ¢ JA+2LHIA=)+7|F& E2E g + CPU BEA
g2 CPU 29 = (CPU '701 4 X CPU 29 X CPU A2%8) 4
e = G444 L AEE HAYAE 18 7 F3(20%)
A - 7% ZAE O5E 202 A4
Blo]dnlo]l A AlE CPU ®A (+32E CPU &% = 2Core)
S Z €6l MGR CPU BA (+32E CPU 29 = 2Core)
2t Ad Al ~8l(GlusterFS) CPU 4 (+&2E CPU &9 = 2Core)
<HE 107> AZH AL AlelA: B T2E 1Y @ 2o &9 44
CPU CPU 2o |CPU 29 | 32EY | T2EY TAE A F .
N A
2dvg (&) (GHz) CPU &9 (GHz) i F €9
Gold 6126 12 2.6 62.4 124.8 Z Ry
Gold 5115 10 2.4 2 48 2 96 7
Silver4l16 12 2.1 50.4 100.8 e

<3 108> 1=k AR Aol

: Zehe= Au CPU 2™ 444
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Hxa 8F o H2F VM e Wrg
3 A4 - N
(GB) AL E (%) a5 4% (GB)
Aedeld 64 100 3 192
A1
& e]a 16 100 2 32
2
&4 16 100 2 32
83
4o vEy
256 GB
L FA
o=
M 307.2 GB
(+ 20%)
7NFE BAE YS
153.6 GB
(+=2d)
HVAIS B.A
G 1356 GB
(+32GB)
MGR A}&17
2176 GB
(+32GB)
GlusterFS A}-g1A
221.6 GB
(+4GB)
Ae wrg] &3 256 GB /Host
(AA Ao o W=

>
o
rH
)

g &% FA + LHIE) + J|F S2E OiF o+
sto]Fnfol 2] AL WP HAIS wWEy FY = (M=

AH8-E) A

= g B AMRE HUAE 2E e o7 & (20%)

ZI2E e 2U= 4

olHulol A ALg MRy BA +IT2E 1t 32GB)

Z 89l MGR WEZ B (== 1" 32GB)

A A 28l (GlusterFS) W28 BA (+:== 1t 4GB)

N o
rjz fd O &N E

ol
_|_,

M fo

<E 109> 1z AP Alo] A:
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oY 2| A4

TE A F
= CPU: 24C/48T
S22C - RAM: 256GB i
H7E MH -« DISK1: 55D 480GB * 2EA

+ GlusterFs DISK: 1T8 ~ 6EA

=]Bn}

GlusterFs,

e 29/% - 1G 8Port Ethernet 108
-— CE
| TS oc
‘ % ExtemalSW QIEf . gggjﬂﬂ ==
Afd| A AEX| e HUE
— HEPT  — YEYT —— HEHI YEH3
(16) (1G) (1G) (10G)
<a¥ 103> st=dlo] Al 1xe} of7|dX A
- 99 2ol A Az Aol A arR ot o4k 2L Ale A Apdow Qa4 w3
Hl= <E 110>3% 25
& JHH 2 2] FE T
Intel® R2308WEFTZS 2U 8Bays 1+1 Dual Power System 2
Intel® 2U Server System R2308WEFTZS 1
Intel® Xeon® Silver Processor 4116 (12Core, 2.1GHz/85W) 2
16GB DD4 ECC Registered DIMM 19200(2400) 16
- ] =
2 H] Intel Intel® SSD 480GB, 2.5in(S45104] 8] =) 2
(2t) | R23IZWFTZS 1TB SAS 12Gb/s 7.2K RPM (128MB) 4
Intel® Integrated RAID Module RMS3CC080 8 internal ports 1
Intel® Ethernet Server Adapter 1350-T4V2(1G UTP/Quad) 2
Intel® 1300w AC 80+ Titanium Efficiency Power supply 1
AXX1300TCRPS
AXXERVRAIL Basic Rack Rail 1
2911 JH295A HPE 1950 12XGT 4SFP+ Switch 1
ada) USPP6E HPE 1Y FC NBD Exch 1950 24G-2XGT2SFP SVC [for JH295A]
29 X2 J9776 A Aruba 2530 24G Switch 1
a9) HIGSSE HPE 1Y FC NBD Exch Aruba 2530 24G Sw SVC [for J9776A]

<E 110> "HAEWE s=9o] £¢ AH] (+BFA Za1)
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- =9 HiEWse FEdo] AAWe <y 104> el T4
105> o] olwel= Al Aulde] 83 2 FEE (g F=
3 |

Batos dpM
(EAEH HEE)

Feipc 22M

[PEAENL £ DELEY Ha) ol S,

OfE2OIE] ) ' OFERIOIE] e k)

M s SO [Certs 7

A

o

AEAE|HERR

<IE 104> 3t=dgo] 2w AR

<IH 16> HlAEHE stEso] Alxg] 3] 8 (o)1= ARl AHd)
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- Aule B L AFY e, Au2e AFY A §E8 TR 2 Aw s
AAE <E > <E 112> 2ol pAstglon, WA Alade] AFgS <3 113>
25
T2 ok CERVE
BIOS MODE Legacy Mode
Hyper-Threading Enable
BIOS
CPU Virtualization Enable
CPU Power Profile Power Mode
SSD Volume 480GB x2 | RAID 1 = 480GB
RAID
SAS Volume 1TB x2 |RAID 0 = 2TB
<E 11> AW 1 (3E 2 HAFE AY) st=do] A4 AR
78 = a4 e
BIOS MODE Legacy Mode
Hyper-Threading Enable
BIOS
CPU Virtualization Enable
CPU Power Profile Power Mode
SSD Volume 480GB x2 | RAID 1 = 480GB
RAID
SAS Volume 1TB x6 |RAID 0 = 5TB
<G 112> MY 2 (AFE AH) stedo] A48 AR
5 CPU W & g EFZ=EFA MR 2EF R | JHEAHZEFHA
A1 24Core 256GB 1TB 1TB TR
A2 24Core 956GB - - (Ff =EeA)
=% 48Core 512GB 1TB 1TB 3TB

<E 113> dA Alz=" AFYF A
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22 29%= 374 2 EFGoA A FH F5
n QEAA EHES QA RLEAHE (Openstack) #=(Queens) HESZE ZE2IRE &AS &5
» EE2IRE QlzZglo] Y 2 HZE St o|OZE XEH £FM0l 2 EAEISI(Openstackit)g AX
5t
[==}
» Of=Z0|M NS ol ERFt LEABCI |5 S=S &5t A5
O 2EAx &85 93 &9 (Openstack) 7]¥He] Zebg-= 374 5
- ol Edold AY S weste] <3 114>¢f o] e Ex~E ZaAES TS, =
Aol Alzd ol me Fehes BAS TED
- b AW e E~E FEkeE SIS 95 HAE Fe AZESo] 28 JF 115>,
<E 116>¢F 2
P = Z24HdEH A
- Compute - Nova 7Hdm Al A /A A /W B B o] glo]lZAlelE #
- Networking - Neutron LE2E YESHA #HE
- Block Storage - Cinder Nova 7Fd™ 4l B84 t2a IS A
- Identity Service - Keystone LE2E MH|AE ALE AT, A7F AN AE AT
- Image Service - Glance 7HEH S 9%k OS olm A A D # MH|AE AlE
<E 14> oZ22" T2 AE JA] IAE
7] A W= A
- Openstackit - Queens |- dEHNA FH= 34 #E L AAE s 4 XY &FA
dEelHAS s S 34 AT
- Openstack - Queens i} - = .
Ax¥ 9 X E: Nova, Neutron, Glance, Cinder
- MariaDB © 10337 |- clEHolA EE9= 3 £FHS 9% dolE Mo~
) A Aoy mx 2 #e
- Docker Engine |- 1.12.6 2o smegolst wa] Aoy swroz A
- Openvswitch |- 2.9.0 7 HES A B 2 Ao
- QEMU-KVM |- 2.11.1 7HE An el E e olE

<E 115> F89= 374 Fo A2ZTEY O A (AH 1)
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HiEAH

ATER]

=

It

AT EQEH

RAE P

HA= EENE| HLE FEAEE

O |4
SEAH(ZSES2H)  0PENSTOCKD

CEMUHKWM (ofiS2Hi0E])

KVMEE

<% 106> &S A EAo A AF 87 FAE
A AR BE ATE A/ )5S <Y 107> 2ol
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H 71 A A Ay
dedolHg dd Fess 84 AF
- Openstack - Queens ~ =
Ax¥ FQ ®E: Nova, Neutron
) L7 Aoy wjx 4 #e
Docker Engine | - 1.12.6 =g rxEgolst m7 Aboly suoz A
- Openvswitch |- 2.9.0 7 MEY A #e E oA
- QEMU-KVM |- 2.11.1 - 7HE AW ol E ol
<E 116> F$E 374 F2 2T EYY 2" (AH 2)
O &8 7|8k S Qlxgte] &4 2 #YE fgk &9l (Openstackit) A X
- FEE 2o9E 42 29T Behy] AW LESYN SRAS WX s <
106>9F 22 e o Edold Ald d4S AT

O 3=
S



Openstack &

admin

DEFAULT | ADMIN @

S A3l =20| WAL
OF- iy kil < < >

8 Innogrid. All rights reserved. Feedback  +
<aY 107> L&l wlstd
MRt > HBE > =
StO|mHIO|X 9F
VCPU At8% HZa| ALg 2Z A3 AEY
96 F0IM 2 A B 510.9GB &0|M 5GB A& & 5.4TB S0 40GB Atg &

Sfojmuto|x Compute SAE
O 235 A

SAE 0|2 23 VCPUs (... VCPUs (M) RAM (M85) RAM (Mdl) 22 %A (.. 2 HE2( SIARIA

naccomO QEMU 1 48 2.5GB 255.4GB 20GB 2.7TB 1

or QEMU 1 48 2.5GB 255.4GB 20GB 2.7TB 1

<29 108> eExEel e 4 W RE HFE AW AR x3] s
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Haxt > HRE > MY

o 8 &2 EA| - a
0O Ao VCPUs RAM Root L|... Ephem... SwapCl... RX/TX... iD z2 H|ETH|0|E{
0O ml.large 4 8GB 80GB 0GB 0MB 1.0 4 ] o2
0O ml.medi.. 2 4GB 40GB 0GB 0MB 1.0 3 l ot
0O  ml.small 1 2GB 20GB 0GB omMB 1.0 2 of ot
0 ml.tiny 1 512MB 1GB 0GB 0MB 1.0 1 of ofL|
0O mil.xlarge 8 16GB 160GB 0GB omMB 1.0 5 ofl ot
0O tl.mediu.. 2 4GB 100GB 0GB 0MB 1.0 9eeeabaf... of oL@
0 tl.small 1 2GB 100GB 0GB omMB 1.0 311da8e... of ot
0O t2.mediu... 2 4GB 50GB 0GB 0MB 1.0 4e2d75c... of oL

<3 109> LEXESl Thd Au el A e s
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O|F *

1D

VCPUs *

RAM (MB) *

Root C|~3 (GB) *

Ephemeral 5|23 (GB)

Swap C|£3 (MB)

RX/TX 292

)

<Y 110> SZ~H"q):

=

g AW A
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Z2dE > HRE > 0l0jx

0|O|%]

o8 Qg EAI ojojxX| 0|2 = w e

) ojo|x| o|& o8 EE 28 H3g = 3| =t

a Cent0S olo|| Active o ofLle Qcow2 1.9GB olxgiA M ||
O cirros O[Tl Active o o2 Qcow2 12.1 MB “?J&EJA 44| v
0 Test1 N Active ohLie ohle Qcowz 1968 [eaEadd]v|
o test-snap AAE Active ot ot Qcow2 1.9GB Poem )
O Ubuntul6.04 ojalx| Active of ot QCow? 3.2GB BTN
O ubuntu_14.0... o|a|x| Active of otle QCcow2 5.0 GB ‘9—'55'—& 8] v
O  WindowsXP+... ola|x| Active off Ot Qcow2 2.7 GB ‘%@
O windows._ser.. o|o|x| Active o ofL|Q QCcowz2 11.2 GB AEA M v

<ag 111> LE 280l ojnx] & A~WAk Hr 23] 3d

IPN=IPN
==
O 4 35 HA| AXEHAID= v ‘ CH D X (> BT
O 9gAf.. oox .. IPF2 A 7| mlof YEi g 79 = Y ME|  MYE L. oY .. =
O  Syste.. ubuntu.. 10.10.10. tl.med... - Active ol nova None  Running 58 = [ﬁﬂﬁé o E
0O Syste.. Windo.. 10.10.10. t1.med... - Active - nova None  Running 6% = AU MY
O ubuntu.. Ubunt.. 10.10.10. ml.sm.. - Active of nova None  Running 1%, 6% - A MY | v
O ubuntu.. Ubunt.. 10.10.10. mi.sm.. - Active of nova None  Running 1%, 6¥ - AN Ay j
1
He 23 22 dM 23 EE 2LEY
0|8 System Test 2
4y #
ID f29ff263-c0fd-4cad-bfe8-c9dbfalecdfa
YEf Active
= False

<Y 112> LEXYSl v An AR 23] 3
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oM F|HC QS ux| B

[Stet ZEOjN Liztei, Hel

HH: S| e EA|
2X9| Back HIE

Send CtrlAltDel

| Options Conment

50:de:1d 9 g 1 - Generated-by-Nova

<14>Jul 0 2
<14>Jul - ToRRHRRARRERRRERRRRERRRERRHARAUBRBRRHRARBRBHBBRUBRARBERRBURBB RS
~———-BEGIN SSH HOST KEY FINGERPRINTS-
1024 SHAZ56
0 s ,nrm.rnmn'om AJCKDO1+kPhe Toot@ubuntu-t
<14>Jul 2 =C. 2! $ 1yg/Qs gKh: A ?1y0OF v+ T?d0rntZwuBMYU root@ubuntu-t
<14>Jul 2 140 , 5 14X 2 8 0) Zs1JmpedxZ1lurUxA rootBubuntu-te
<14>Jul 2
<14>Jul 2 ec. nunnpERRERRERRERRRERRRRRBRRARBRUBRRUBRABRBRBBRBRBBRABBURBERRY
KEY KEYS
ARAREZY jZHNhLXNOYTItbn 1zdHAYNTYAAAA [bn 1 zdHAYNTYARABBB 12bJkun IDXCHBAZA6Z2CqUF 7 1 +HXIb0WADSsZu i eUnuZUMtODCZCHBS
p » rooteubuntu-testoz
ssh-ed25519 ARAAC3NZaC11ZDIINTESAARATPF2Yy4MUeS 64FUTHG jtAYHA j7B4PgKpZDudq16NBIT rooteubuntu-testo2
ssh-rsa ARAAB3NzaC1lycZEARAADARABAAABAL 8 Tk?50HgNFE3e38RuL6NODUJRucOJNBekSJurJhB66pXdbOZ iAnh NQuud 1 7uux3mQFRPcC6CK/pURFSkp/Du
Thr‘UIxUk?uU E 2 nLD(!nSFF‘iXdD/kanlxﬁvt/ 4/ lu+zgxn1vdB64ubQPFDYPaz(zktxE1dSvOa+vdoiLtN I10AJFrcJcN?x
k /BAYuMIVZ20D2Z3D2Sn08wHyRu+89F8x/m+XNJ IpASOdLi16tiqul roo

74
SH HOST KEY KEYS
[ 20.4410711 c I\)udfnnlliflll oud-init v. 18.4-Oubuntul™16.04.2 rumning ’'module: inal’ at Fri, 26 Jul 2019 02:40:34 +0000.

Up 26.29 seconds.
[ 20.4413831 cloud-init[1391 init u. 18.4-6ubuntu1”16.04.2 finished at Fri, 26 Jul 2019 62:40:34 +0000. Datasource Dat
43 %

aSourcelpens Local [net,ver

Ubuntu 16.04.5 LTS ubuntu-t

ubuntu-test02 login: root

Passuor

Last login: Fri Jul 26 11:20:55 KST 2019 from 118.130.73
ome to Ubuntu 16.04.5 LTS (GNU/Linux 4.4.0-142-gener

* Documentation: https://help.ubuntu.con

* Managenent : pe.canonical.con

* Support: /ubuntu..con/advantage

134 packages can be updated.
82 updates are security updates

Neu release '18.04.2 LTS’ available.

Run 'do-release-upgrade’ to upgrade to it.

rootBubuntu-tes

<39 113> LEZECl 7P AW 24 FJE5 3 1 (F52)

84 Yef B4 B8 22

2| Back HIES

Send CtrlAltDel

<Y 114> e ExECl b AN £ % HU 2 (AR
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,ﬂw_ ﬂmo 1Z10 1Z10 1%0 1%0 1%0 Jvmo ﬂo ﬂmo ﬂo ﬂo ﬂmo ﬂmo 1Z10 1Z10
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o v
.
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w T
b %
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ml | T T|T| W A|W | || |k
m
H o oF
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=
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‘B‘o
x° x° - ol
E.__u ﬂ.,nAo ﬁo mMO ﬂv_AH Eo
=5 ~.
(s T B E | T W
Jo 3 < TR % B s
~ W " % % %o | " | A | )
+ (ol w|>|o|l=|w|° | |X PR W| T
T (I ||| EFIE|E|IE|E|E
|| " | 7| ||| x| x|% ||| X%
FIE|E|E|F|F|F|F|F|R0[0|R0| %5030
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A Study on Administrative Information Datasets as Evidence of Public Service

JungEun Lee', EunHa Youn?, Geon Kim3*

1. lepinafnaver.com, 2.
+Gratuate Sehool of Archives and Records
Insfitute of Culture Convergence Archiving, Chonbuk Matioral “mﬂxﬂgwmﬁﬁ

As many administrative information systems were established through the promotion of e-government, new forms of records such as web, e-mail,
and datasets emerged beyond electronic records. Wne of the fastest-growing types of records is in the datasets. In 80UTH KORUA | there are
about 17,000 types of systems used by government agencies. Administrative information datasets are not only records of evidence value, but also
high information value. Therefore, it Is necessary to establish datasets archival system so that they can be systematically acquired, managed,
preserved, and effectively utilized. Recently in Korea, work is underway to treat administrative datasets as a form of electronic records and archive
them. For records to be recognized as evidence, four attributes must be maintained: authenticity, reliability, integrity, and availability. Therefore, in
this study, we have identified considerations for managing administrative information datasets by archiving them.

Understanding Administrative Information Datasets as Records

The key to managing records of administrative information data sets is to secure business activities and linkage information and to ensure the

* FixAbility' of records. Records are not merely aggregates of data, they are the product or outcome of a characteristic event, and the record
must be in a fixed form for the record to have value as evidence However, it is not necessary to manage all the information in the administrative
system as a record, and it is necessary to select and record the information that is evidence of the work through business process analysis.

Cnosideration for Archiving Administrative Information Datasets

Selection of Datasets

Not all datasets that present in the administrative information
system should be managed as records. Therefore, screening
questions about which datasets to archives should take
precedence. Key to the screening requirements for datasets is to
derive evidence and evidence requirements to be retained, and
to identify the content or data that constitutes the evidence.

Depresentation of appearance

ong-term preservation of Datasets

The purpose of archiving datasets is to use. Therefore,
establishing long-term conservation strategies for use is
important. Long-term censervation sirategies should
ensure access to and utilization of records. Secunng
preserved metadata is essential for archiving datasets of
public information. Datasets should be preserved with
information descnbing the entire process from generation
to management and preservation of records. Preserved
metadata management should cover more diverse and
detailed items than other metadata o maintam long-term
viability, re-endurance, understandability, authenticity, and
integrity.

Conclusion

Administrative information datasets, like other records, should be identified and acquired from the production stage, and a standardized record
management system should be established sa that they can be selected for long-term preservation and future use_ A lot of digital information has
been accumulated in the administrative information system, which can be seen as an important resource for the nation. To this end, some
considerations are given for archiving datasets that have very different characteristics than traditional records.

CHONBUK NATIONAL
UNIVERSITY

Thix work was sufiportatl by the Ministry of Education of the Rpublic of Kores and the Nstiohal Research Foundation of Korea {NRF-2016514588918575)
This research was cupported by a fund friim the Archive Management Resaarch Prozram of tha National Archives, Kires {Study on long-term preservation techntibgy bf datasst-type slectronic records, 2019)
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A Study on the Long-Term Preservation of Digital Information Resources

Hui Jeong Han ', Dong—min Yang?
1 Institute of Culture Convergence Archiving, Chonbuk National University, feonju, Republic of Korea (freebirdhhj@naver.com)
2 Graduate School of Archives and Records Management, Chonbuk National University, Jeonju, Republic of Korea,
Institute of Culture Convergence Archiving, Chonbuk National University, Jeonju, Republic of Korea (dmyang@ibnu.ac kr)
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As data becomes a key raw material for the future industry, there is a growing Overview of major archive institution criteria

interest in management and utilization of various information resources produced

and shared digitally. In the era of the 4th Industrial Revelution, it is very Citeria ‘mm,::” "m ﬂ"mﬂﬂﬁ

important to systematically preserve and manage digital information resources (LoC) (THAY

as a core asset of national competitiveness. However, there are many difficulties ,Tom";"p';?;m o e} o fu} s}

in preserving and managing such digital information resources. Types and Adoption 0 [s [® 6] o

quantities of digital information resources are increasing exponentially, and the SW:;tfoD;'-wtibim 5] = =)

environment and technologies are changing. As a result, threats to long-term | iitersperabiity o o © ©

preservation of digital information resources are increasing. In order to overcome izats =] _

those threats, it is necessary to develop new policies and strategies for long-term mf::': e 5 N =

preservation of digital information resources, which will make digital information Technalogy Protection o o

resources accessible and available even after a long period of time. Tigtadata Support 5 = S 5
Authenticity o
Expressiveness [5]

I Polices for Long-Term Preservation of Digital Information Resources Search Function o

‘Evaluation method according to document preservation format selection criteria
The purpose of long-term preservation of electronic records is to access to them, L B

to maintain their authenticity and to server as evidence even after a long period Prost =Fo * Py *Pot Pp * Pyt Pip* Py + Py~ Sullabllity - 21 P, = 25
of time by eliminating the threats against long—term preservation, The basic * partial sultabllity = 15 — Proyy — 20
principles of long-term preservation policy are as follows, »unsultabllity : 0 = Py, = 14

First, preservation policies should maintain sustainability which will not be criteria Detailed criteria good fair poor
‘aﬁededhfor a lm:lg period of hn‘:e by e‘n.vlmnmentall changes. That iS,.b\/ (P5) Open to the public 4 3 1
intreducing sustainable preservation policies, strategies, and technologies, Open
electronic records must be managed to ensure authenticity, integrity, reliability 2 (P ) License 3 2 1
and availability in all processes from production to utilization Disclasure

vailability ML BY PICCRR REQEUEND o : - (P¢) Standardization organization or a group 3 2 1

Second, preservation policies should be flexible enough to cope with changes of —
technology. To preserve electronic records safely and efficiently for a long period i (Pro) Identifiability 3 2 1
of time, we need to examine rapidly developing digital technologies and have ity (P,) Ease of verification 3 2 1
skills, people, and organization that can improve sustainability and efficiency.

Third, preservation policies should be scalable to facilitate expansion and (7o) Interoperability 3 2 1
reduction of computing resources and functions. Even if electronic records are (P,) Self-Documentation 3 2 1
rapidly increasing or shrinking, system design and construction should be .
executed to accommodate the computing resources without massive redesign or (Pe) Retrieval 3 2 1
re-installation of computing resources. 25 17 8

Fourth, preservation policies should comply with both domestic and
international standards. To ensure the transparent and systematic long-term
preservation of electronic records, every records management procedure must Example of evaluation of document preservation format : SIARD
be conducted through standardized management policies and records

management standards based on laws and ordinances. criteria conlents evalualion score
- open to the public * openness
I Current status of adoption of document preservation format - Swiss e-Government standards (eCH) :
hitps:/fwww.ech.ch/standards/38716 Good 4
st i i L A Koncirottn - SIARD suite software *
Targel = US NARA, Canada LAC, Au Snl'dll-ﬁ NAA Open https://glthub. com/sta-slard/SlardGul/rale
= Good : 2+ or more of the preferr lonw.s Disclosure
» Fair 1 1 of the preferred formats or 2+of the allowed formalts BT = -1
- Poor: 1 of the permitted formats Glillcl'leunbse : Open Source (CDDL-License) on Good 5
—— Srod EPUB. ODF POF DOCK peac - standardization organization of group : — "
Documentftext) | PDF/A-1, PDF/A-2, TXT I poc " EPUB, OOXML Swiss e-Government standard (eGH-0165)
PDF/A-1, ODP PDF/A=2, PPT, PPTX - identifiability : XML, SQL - As a ZIP package,
JSON, XML, ODS, XLS, XLSX, | DBF, Unicode, SIARD, DB structure and data are disclosed in the Good 3
Dataset ASCIl, TSV EBCDIC MS Access Stability SIARD standard.
Stil image TR P2 PNG  (CDGLOTE), PDFA POF/ALIPS!  picom, Exr - ease of verification : SIARD can be verified
(R=2, SVG, DNG, GIF. X throuah reference program of SIARD SUITE Good 3
Audio BWF FLAC, WAV/WAVE, AIFF, MP3 AAC, MPEGA and GUI
. DCDM, AVI, MXF, MOV, DCP,
Video bRX S MAMPG Interoperability || There is a reference program written with Good 3
Web WARE ARC, XHTMIL L JAVA (ex : SIARD GUI. SIARD SUITE)
E-mail EML, MBOX PST, MSG XML Self - - Meatadata "
STEP, X3D, DXF, AutoDesk's : - Including a schema that represents the Goo 3
CAp Drawing File, PDF/E LSD, PRC, OWG Documentation |gy.,oqyra metadata of the relational database
ESRI SHP, TIGER, BIL, BIP, BSQ, + it is an XML-| text file that
;| Vector Product Format, 1, itisan based text file canbe
Gis GML GTIFF, kL | PEM: ESRI Arc/Info ASCI 6rid, | “crrs 'cengir, pig3, retrieval | etrieved Good 8
ESRI Arcinfo Export (E00), |HO 557
TerraGo Geospatial PDF 2 total suitability 24

This work was supported by the Ministry of Education of the Repubiu: of Korea and the National Research Foundation of Korea (NRF-201651A5B891 3575)
This research was supported by a fund from the Archive Management Research Program of Archives, Korea (Study on long-term preservation technotogy of
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ABSTRACT

The kev to the long-term preservation of electronic records is the long-term retention
of the bitstream that contains the onginal functional attributes and appearances of the
electronic records that were origmally created and utilized Considermng economuc and
technical aspects, most of the major domestic and foreign archives have adopted a migration
strategy that allows conversion to a new format depending on the stability and rehabality
of the format containing the original bitstream. However. as the type of electronic records
varies and its scope continuously expands. several problems arise if a single migration
strategy 15 observed. Therefore. the applicability of the emulation strategy is exanmuned
in this paper to reproduce the system and application environment where electronic records
are created and vnlized. As such. electronic records can be maintained without any changes

in the bitstream by utilizing cloud computing technology.

Z7EE, HAPIE, 4R AREY, oiEdolM, oto| o4
Long-term Preservation, Electronic Records, Cloud Computing, Emulation,
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