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Uvod

Dlhodobé uchovavanie rozsiahlych digitalnych zbierok informacnych prameiov pri-
budlo v ostatnych rokoch do Standardného portfélia kompetencii pamétovych instita-
cii. Kniznice sa uspesne vyrovnavaji s revolu¢nymi zmenami v informa¢nych proce-
soch a technoldgiach, preberaji nové zodpovednosti a pontikaju rieSenia aktualnych
vyziev. Univerzitnd kniznica v Bratislave v rokoch 2012 — 2014 realizovala v ramci
Operacného programu Informatizacia spolocnosti narodny projekt Centralny datovy
archiv (CDA) zamerany na dlhodobé uchovévanie kultirneho obsahu. Styri roky
uspesnej prevadzky boli popri praktickych skusenostiach prilezitost'ou na hlbsi prienik
do problematiky digitalnej archivacie vratane formulacie konkrétnych problémov
a tém na rieSenie. Tomu zodpovedalo aj zameranie nasich vedeckych konferencii. Té-
mou 1. ro¢nika medzinarodnej konferencie CDA 2016 (UKB, Bratislava, 10. 11.2016)
boli Formatové vyzvy LTP. 2. ro¢nik medzindrodnej konferencie CDA 2017 (UKB,
Bratislava, 9. 11. 2017) bola zamerana na Vymenu sktsenosti z prevadzky a budova-
nia LTP archivov. V roku 2019 vyvrcholi patroény cyklus prevadzky a prva faza udr-
zatel'nosti projektu CDA. Poziadavka na trvalé zabezpecenie prevadzky a dlhodobo
udrzateI'ného rozvoja CDA vyplyva zo samotnej povahy projektu a hodnoty chranené-
ho obsahu a stdva sa naliechavou témou strategického planovania.

Aj preto sa program konferencie CDA 2018 upriamil na trvall udrzatel'nost’ a perspek-
tivy rozvoja LTP archivov a poskytol priestor na prezentacie stavu a zdmerov v danej
oblasti vo vietkych krajinach V4 — v Cechach, Mad’arsku, Pol'sku a na Slovensku.
Nasim ciel'om bolo prispiet’ k urovni poznania v danej oblasti formou vybranych nos-
nych prispevkov a tiez prostrednictvom diskusii a vymeny praktickych aj teoretickych
poznatkov a nazorov v medzinadrodnom kontexte. Pozornost’, ktorti touto formou ve-
nujeme témam dlhodobej ochrany ,,digitalnych™ znalosti je systematickym prispev-
kom k napliianiu ambicie Univerzitnej kniZnice v Bratislave, najstariej vedeckej kniz-
nice na Slovensku, v oblasti vedeckej a vyskumnej ¢innosti. Dnes mozno konstatovat’,
ze aj vd’aka konferencii sa na pdde Univerzitnej kniznice v Bratislave zalozili dobré
zaklady buducej systematickej a dlhodobej spoluprace zainteresovanych expertov
a inStitacii.

Treti roénik medzinarodnej konferencie CDA 2018: Trvala udrzatel'nost’ a perspektivy
rozvoja LTP archivov sa uskutocnila dia 8. 11. 2017 v Univerzitnej kniznici v Brati-
slave. Prispevky su v zborniku zoradené v poradi podl'a programu konferencie.
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Konferencia s medzinarodnou ucast'ou sa uz tradi¢ne konala v ramci Tyzdna vedy
a techniky na Slovensku 2018, ktorého zdmerom je zlep$it’ vnimanie vedy a techniky
v povedomi celej spolo¢nosti, popularizovat’ a prezentovat’ ich, informovat’ verejnost’
o poznatkoch vedy a techniky a o nutnosti podporovat’ vedu a techniku, ktoré¢ st zak-
ladom hospodarskeho a spolocenského pokroku a prispievaju k rieSeniu globalnych
problémov a vyziev. Je pre nas ctou, ze Univerzitna kniznica v Bratislave mohla vy-
znamnou mierou prispiet’ k ispesnému priebehu Tyzdia vedy a techniky na Slovensku
2018 prostrednictvom pracovného stretnutia vyznamnych expertov z oblasti dlho-
dobého uchovavania digitalneho obsahu v podobe medzinarodnej vedeckej konferen-
cie, ktord sa za uplynulé tri roky uz stala neodmyslitelnou platformou na vymenu
skusenosti v tejto oblasti.

V mene organizatorov konferencie

Ing. Silvia Stasselova, generalna riaditel’ka UKB
Ing. Alojz Androvi¢, PhD., odborny garant konferencie



Stav a perspektivy rozvoja
Centralneho datového
archivu

Milan Rakus, Juraj Strnisko, Univerzitna kniznica v Bratislave,
Bratislava, SR

Abstrakt

Centralny datovy archiv je vysledkom riesenia rovnomenného narodného projektu ¢is-
lo 8 Centralny datovy archiv, ktory realizovala v rokoch 2011 — 2014 Univerzitna kniz-
nica v Bratislave v ramci Opera¢ného programu Informatizacia spolo¢nosti prioritnej
osi 2: Rozvoj pamédt'ovych a fondovych institicii a obnova ich narodnej infrastruktiry.
Centralny datovy archiv ma za sebou takmer Styri roky prevadzky (2015 —2018). Pri-
spevok je zamerany na opis sti¢asného stavu budovania Centralneho datového archivu
a mozné perspektivy jeho d’alSieho rozvoja v nasledujucich rokoch.

Abstract

The central data archive is the result of the national project number 8: Central Data
Archive, which was implemented in 2011-2014 by the University Library in Bratisla-
va. The project was solved within the framework of Operational Program Informatiza-
tion on Priority Axis 2: Development of memory fund institutions and renewal of the-
ir national infrastructure. The central data archive has nearly 4 years of operation
(2015-2018). This paper is aimed at describing the actual state of bulding the Central
data archive. And possible perspectives of his further development in following years.

1 Uvod

Nérodny projekt Centralny datovy archiv (CDA) [1] realizovala Univerzitna kniznica
v Bratislave (UKB) v ramci Operacného programu Informatizacia spolocnosti priorit-
nej osi 2: Rozvoj pamétovych a fondovych institdcii a obnova ich narodnej infrastruk-
tary (OPIS PO2) [2]. Projekt bol financovany zo §trukturalnych fondov EU (ERDF/
EFRR) a statneho rozpoctu SR.
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Vysledkom rieSenia projektu bol CDA, vybudovany ako dlhodobé doveryhodné tlo-
zisko digitalneho obsahu. CDA bol implementovany v stlade s ISO Standardom STN
ISO 14721:2014 (OAIS) [3].

CDA je tvoreny dvomi navzajom geograficky vzdialenymi lokalitami. V Bratislave
(UKB) je to lokalita CDA-A a v Martine (Slovenskd narodna kniznica) lokalita
CDA-B. Obe lokality funguju autonomne a kazda z nich dokaze plnohodnotne zasti-
pit’ funkciu druhej v pripade poruchy alebo odstavky. Okrem dvoch aktivnych lokalit
disponuje CDA aj pasivnym skladom archiva¢nych médii v lokalite CDA-C, ktory sa
nachadza v Bratislave (UKB). Uvedené riesenie garantuje vysoku bezpecnost’ a do-
stupnost’ ulozenych dat.

CDA ma v sucasnom obdobi za sebou takmer $tyri roky prevadzky (2015 —2018).

2 Sucasny stav budovania
Centralneho datového archivu

Prevadzka CDA je na obdobie udrzatelnosti (2015 — 2020) finanéne zabezpeCena
v ramci dlhodobého planu, ktory sa kazdoro¢ne aktualizuje v kontrakte UKB so zria-
d’'ovatel'om. Zmluva o poskytovani servisnych sluzieb (SLA) (https://www.crz.gov.sk/
index.php?ID=2288584&I=sk) je uzavretd do 29. 1. 2021.

Aktualna Ciastkova zmluva na poskytovanie sluzieb podpory NON IKT CDA (https:/
www.crz.gov.sk/index.php?ID=3647308&I=sk) je podpisana do 31. 12. 2018. Plano-
vané rozpocCty na jednotlivé roky obdobia udrzatelnosti sa dari plnit’ a st dostato¢né.

Hardvérové riesSenie, softvérové riesenie, zakladné procesy a organiza¢né zabezpece-
nie CDA bolo dostatoc¢ne popisané v [4], [5] a [8].

Institicie, ktoré maju uzavreti s CDA UKB Dohodu o zvereni obsahu na dlhodobu
archivaciu v systéme CDA alebo Predbeznti dohodu na dlhodobt archivaciu v systéme
CDA (http://cda.kultury.sk/sk/podpisane_dohody 2015) tvoria Urcené spolocenstvo
CDA. Pocet ¢lenov Urc¢eného spolocenstva sa v roku 2018 nezmenil.

Pamit'ové a fondové institacie OPIS PO2
(1) Slovenska narodna kniznica (SNK)
(2) Slovensky narodny archiv (SNA)
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(3) Slovenska narodna galéria (SNG)

(4) Mtizeum Slovenského narodného povstania (SNP)
(5) Pamiatkovy urad Slovenskej republiky (PUR)

(6) Slovensky filmovy ustav (SFU)

(7) Statna vedecka kniznica v Presove (SVK)

(8) Narodné osvetové centrum (NOC)

(9) Slovensky l'udovy umelecky kolektiv (SLK)

(10) Depozit digitalnych pramenov UKB (DDP)

Dopytovo orientované projekty OPIS PO2
(11) Kancelaria Ustavného stidu SR (KUS)
(12) Vojensky historicky ustav (VHA)
(13) Statny geologicky tistav Dionyza Stira (GEO)
(14) Trnavsky samospravny kraj (TSK)
(15) Nitriansky samospravny kraj (NSK)

Iné pamétové a fondové institucie
(16) Odbor digitalizacie UKB (UKB)
(17) Slovenska kniznica pre nevidiacich Mateja Hrebendu v Levoci (SKN)

CDA UKB sa stretava s ¢lenmi Uréeného spolo¢enstva na pracovnych poradach podla
potreby. S Uréenym spolocenstvom pravidelne komunikuje prostrednictvom cielenych
e-mailov o novinkach, podujatiach, ktoré organizuje, odstavkach systému a pod. Urce-
né spolocenstvo ma na webovej stranke CDA (http://cda.kultury.sk/) vy¢lenenu sekciu
s dokumentmi, pristupnt len pre ¢lenov komunity.

Statistika vkladov do CDA k 30. 9. 2018 je uvedena na Obr. &. 1.

Kapacita CDA je naprojektovana na 25 PB dat.

Statistika vyberov z CDA k 30. 9. 2018 je uvedena na Obr. &. 2.

Dopadovy ukazovatel’ Pocet instittcii zapojenych do vytvorenych centier (6) je napl-
neny a prekroceny (17). Dopadovy ukazovatel' Poc¢et novovytvorenych pracovnych

miest (12) je naplneny. Z objektivnych dévodov ponuky IT odbornikov na trhu prace
sa nedari dosiahnut’ rovnaky pocet muzov a zien na pracovisku.
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& 2 A Pocet vlozenych v
IDT Pamiit'ova a fondova institiacia (PFI) SIP balikov v CDA Objem v TB
SNK | Slovenska ndrodna kniZznica 243 849 84,96
SNA | Slovensky narodny archiv 1265253 771,41
SNG | Slovenskd narodnd galéria 10 184 14,81
SNP | Mizeum Slovenského narodného povstania 154 882 27403
PUR | Pamiatkovy urad Slovenskej republiky 196 6,289
SFU | Slovensky filmovy tstav 1110 664,55
SVK | Statna vedeckd kniZnica v Prefove 0 0
NOC | Nérodné osvetové centrum 0 0
SLK | Slovensky l'udovy umelecky kolektiv 0 0
DDP | Depozit digitalnych prameriov UKB 4 895 28,213
KUS | Kanceliria Ustavného siidu SR 0 0
VHA | Vojensky historicky tstav 20 486 0,3245
GEO |[ Statny geologicky ustav Dionyza Stira 16 560 1,51
TSK | Trnavsky samospravny kraj 0 0
NSK | Nitriansky samospravay kraj 0 0
UKB | Odbor digitalizacie UKB 2324 59,07
SKN Slovgnské kniZnica pre nej}"idiacich 3862 15,182
Mateja Hrebendu v Levoci
Spolu: 1723601 4386,6185
Obr. ¢. 1. Statistika vkladov do CDA k 30. 9. 2018
; - O e Pocet diseminovanych o
T Pamitova a fondova institicia (PFI) DIP balikov z CD%A Objem v TB
SNK | Slovenska nirodnd kniznica 0 0
SNA | Slovensky narodny archiv 22 0,049
SNG | Slovenska narodna galéria 0 0
SNP | Mizeum Slovenského ndrodného povstania 78028 1424995
PUR. | Pamiatkovy uirad Slovenskej republiky 0 0
SFU | Slovensky filmovy tstav 12 0,19
SVK | Statna vedecka kniZnica v Prefove 0 0
NOC | Narodné osvetové centrum 0 0
SLK | Slovensky I'ndovy umelecky kolektiv 0 0
DDP | Depozit digitilnych pramefiov UKB ] 0
KUS [ Kanceldria Ustavného sidu SR 0 0
VHA | Vojensky historicky tistav 0 0
GEOQ | Sty geologicky dstav Dionyza Stira 0 0
TSK [ Trnavsky samospravny kraj 0 0
NSK | Nitriansky samospravay kraj 0 0
UKB | Odbor digitalizdcie UKB 23 0.4597
SKN Slovenska kniZnica pre nevidiacich 0 0
Mateja Hrebendu v Levodi
Spolu: 78 089 1425702

Obr. & 2. Statistika vyberov z CDA k 30. 9. 2018

V oblasti prace s formatmi stiborov boli v priebehu roku 2018 z kategorie perspektiv-
nych formatov preradené do kategorie podporovanych formatov zaradené formaty
PUID = fmt/16 (pdf 1.2), PUID = fmt/276 (pdf 1.7), PUID = fmt/289 (warc) a pribud-
li nové podporované formaty PUID = fmt/141 (wav) a PUID = fmt/143 (wav).

Formaty, ktoré akceptuje CDA k 30. 9. 2018 sti uvedené na Obr. €. 3.

Formaty, ktoré bude CDA vyhl'adovo akceptovat v buducnosti sii uvedené na Obr.
¢. 4.
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PUID MIME TYPE Identifikitor Validitor Poznimka
cda/101 application/vnd.cda containerx-dpx | Proprietirny pre CDA JHOVE (modul BYTESTREAM) | Proprietarny PUID pre CDA!
cda/102 licati d.cda inerpusr | Proprietirny pre CDA JHOVE (modul BYTESTREAM) | Proprietarny PUID pre CDA?
fmi/1 audio/x-wav DROID JHOVE
fmi/2 audio/x-wav DROID JHOVE
fmt/6 audio/x-wav DROID JHOVE
fmt/16 application/pdf DROID JHOVE PDF 1.2
fmi/17 application/pdf DROID JHOVE PDF 1.3
fmt/1§ application/pdf DROID JHOVE PDF 1.4
fmt/19 application/pdf DROID JHOVE PDF L5
fmt/20 application/pdf DROID JHOVE PDF 1.6
fmt/41 image/jpeg DROID JHOVE
fmt/42 image/jpeg DROID JHOVE JPEG 1.00
fmt/43 image/jpeg DROID JHOVE JPEG 1.01
fmt/44 image/jpeg DROID JHOVE JPEG 1.02
fmi/94 model/vrml DROID Chisel Stary validator
fmi/101 text/xml DROID JHOVE
fmt/141 audio/x-wav DROID JHOVE 1.18
fmi/142 audio/x-wav DROID JHOVE
fmi/143 audio/x-wav DROID JHOVE 1.18
fmi/156 image/tff DROID JHOVE
fmi/193 licati stream DROID JHOVE (modul BYTESTREAM) | DPX 1.0
fmi/276 application/pdf DROID JHOVE 1.18 PDF 1.7
fmt/289 application/warc DROID warctools Web Archive
fmt/353 image/tiff DROID JHOVE
fm/355 application/rtf DROID JHOVE (modul BYTESTREAM)
fmt/436 image/tiff DROID JHOVE
fmt/541 licati streamm DROID JHOVE (modul BYTESTREAM) | DPX 2.0
fmt/645 image/jpeg DROID JHOVE
fmt/703 audio/x-wav DROID JHOVE
fmi/704 audio/x-wav DROID JHOVE
x-fimt/111 | text/plain Enca JHOVE (modul UTF8-hul) UTF-8 bez BOM
x-fmt/387 | image/tiff DROID JHOVE
xfmt/391 | imagefjpeg DROID JHOVE
x-fmt/392 | image/jp2 DROID JHOVE
Pozndmly:

1
2

cda/101 je kontajner pre Slovensky filmov{ Gstay (SFU)
cda/102 je kontajner pre Pamiatkovy Grad SR (PU SR)

Obr. ¢. 3. Formaty, ktoré akceptuje CDA k 30. 9. 2018

PUID MIME TYPE Identifikator Validator Poznimk

oda/103 application/x.cda.noc-xdpx | Proprietarny pre CDA JHOVE (modul BYTESTREAM) Proprietarny PUID v CDA!

fmt/5 video/x-msvideo DROID MediaConch Kontajner AVI, kodek FFV1 pre video,
PCM pre audio

fmt/11 image/png DROID JHOVE 1.18 alebo novii / pngcheck

fmt/12 | image/png DROID JHOVE 1.18 alcbo novii / pngcheck

fmt/13 image/png DROID JHOVE 1.18 alebo novii / pngcheck

fmt/14 | application/pdf DROID THOVE PDF 1.0

fmt/15 application/pdf DROID JHOVE PDF 1.1

fmt/95 application/pdf DROID veraPDF PDF/A (la)

fmt/354 | application/pdf DROID veraPDF PDF/A (1b)

Tmt/A76 Tication/pdf DROID VeraPDF PDF/A (2a)

fmt/477 | application/pdf DROID veraPDF PDF/A (2b)

fmt/483 | application/epubtzip DROID cpubcheck

fmt/569 | video/x-matroska DROID MediaConch Keontajner Matroska, kodek FFV1 pre
video, PCM pre audio

Pozn:

1. cda/103 je kontajner pre Narodné osvetové centrum (NOC)

Obr. ¢. x: Formaty, ktoré bude CDA vyhl'adovo akceptovat’ v budiicnosti

Obr. ¢&. 4. Formaty, ktoré bude CDA vyhl'adovo akceptovat’ v buducnosti
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Pripominame, ze v si¢asnom obdobi sa na opis obsahu stiborov ¢oraz ¢astejsie pouzi-
va identifikator media type (MIME type, content type). Hodnoty media type celosve-
tovo definuje (pridel’uje, eviduje) Internet Assigned Numbers Authority (IANA) Auto-
rita pre pridelovanie Cisel na Internete (http://www.iana.org/). Na Obr. ¢. 5 st uvedené
pocty mime type evidované v registroch IANA (http://www.iana.org/assignments/
media-types/media-types.xhtml) v diloch 27. 9. 2016, 1. 10. 2017 a 4. 10. 2018.

TOP LEVEL TYPE | Stav k27.9.2016 | Stav k 1. 10. 2017 | Stav k 4. 10. 2018
application 1190 1253 1314
audio 144 148 150
font 0 6 6
example 1 1 1
image 56 56 63
message 21 21 21
model 22 23 26
multipart 15 17 17
text 72 73 75
video 78 79 81
Spolu: 1599 1677 1754

Obr. ¢. 4. Pocty mime type evidované v registroch [ANA

Organizacné zabezpecenie CDA UKB bolo dostatocne popisané v [5] a pocas obdobia
udrzatel'nosti je nemenné. Prevadzku a rozvoj CDA zabezpecuje 12 zamestnancov
UKB. Podarilo sa stabilizovat’ pracovny kolektiv. Pocas celého obdobia prevadzky
CDA sa traja zamestnanci vymenili, dve pracovnicky odisli na materski dovolenku.
Ziskavanie kvalifikovanej nahrady je vel'mi problematické.

V ramci obnovy IKT CDA sme v stlade s rozpoctom na obdobie udrzatel'nosti projek-
tu realizovali tieto aktivity:

e Obnova IKT CDA 2015

e Obnova IKT CDA 2016, 1. etapa

e Obnova IKT CDA 2016, II. etapa

e Obnova IKT CDA 2017

V roku 2018 MK SR bez uvedenia ddvodu obmedzilo investi¢né prostriedky na obno-
vu IKT CDA.

V ramci bitovej ochrany (kontroly integrity) dlhodobo uchovavanych dat sme po via-
cerych testovacich obdobiach pristipili od augusta 2018 k systematickej kontrole dat
v lokalite CDA-B, od zac¢iatku novembra 2018 pristiipime k systematickej kontrole dat
v lokalite CDA-A. Kontrola integrity dat ulozenych v lokalite CDA-C je v procese
rieSenia. Pri bitovej ochrane dat sa kontroluju data uloZené na jednotlivych paskach.
Kvoli predstave uvadzame, ze v lokalite CDA-B boli v auguste 2018 skontrolované 4
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archivne magnetické pasky na ktorych je ulozenych 10892 AIP (14,89718 TiB), v me-
siaci september 2018 bolo skontrolovanych 16 archivnych magnetickych pasok na
ktorych je ulozenych 54619 AIP (43,31678 TiB).

CDA UKB bol v obdobi rokov 2014 — 2016 certifikovany v sulade s normou ,,STN
ISO/TEC 27001:2013 (SMIB) [6]. V roku 2014 sa uskutocnil certifikacny audit, v ro-
koch 2015 a 2016 sa realizoval dozorny audit. V roku 2017 sa uskuto¢nil recertifikac-
ny audit, koncom roka 2018 planujeme dozorny audit.

Do konca roku 2018 sa CDA pokusi ziskat™ certifikat CoreTrustSeal. Certifikat Core-
TrustSeal poskytuje organizacia DANS — Data Archiving and Networked Services
z Holandska (https://www.knaw.nl/en/institutes/dans). Administrativny poplatok za
udelenie certifikacie je 1 000 EUR. Certifikat sa udel’'uje na dva roky a ma vel'mi silné
postavenie najma medzi eurépskymi institiciami a konzorciami (CESSDA), ktoré par-
ticipuju na vyznamnych eurdpskych projektoch (CLARIN, DARIAH, EUDAT).

Medzinarodné kolokvium, Brno 31. 5. — 1. 6. 2016, Kniznice krajin V4 v digitdlnom
veku, poskytlo ramec na spolupracu kniznic v ramci roznych platforiem.

V roku 2016 sme neformalne koncipovali LTP platformu krajin V4. V ramci LTP pla-
tformy krajin V4 sa uskuto¢nilo niekol’ko pracovnych stretnuti vybratych zastupcov
zainteresovanych krajin. Prvé pracovné stretnutie sa uskuto¢nilo dna 11. 11. 2016
v Univerzitnej kniZnici v Bratislave (Slovensko, Cesko, Mad’arsko), druhé v ditoch 20.
a21.6.2017 v Narodni knihovne CR v Prahe (Cesko, Slovensko), tretie 10. 11. 2017
v Univerzitnej kniznici v Bratislave (Cesko, Slovensko), §tvrté v diioch 20. a 21. 6.
2018 v Narodni knihovne CR v Prahe (Cesko, Slovensko). Pripravujeme piate stretnu-
tie dita 9. 11. 2018 v Univerzitnej kniZnici v Bratislave (Slovensko, Cesko, Mad’arsko,
Pol’sko).

V dnoch 4. a 5. oktébra 2018 sme prijali pozvanie na pracovné stretnutie odbornikov
narodnych kniznic z juhovychodnej Europy (SEENL framework; krajiny byvalej Ju-
hoslavie, Bulharsko, Grécko a Albansko). Vaésina z tychto krajin ma zvladnuté proce-
sy digitalizacie a spristupniovania zdigitalizovaného obsahu napr. formou digitalne;j
kniznice (napr. Srbska digitadlna kniznica dostupna na http://www.digitalna.nb.rs/), no
s budovanim dlhodobych déveryhodnych datovych tlozisk nemaju takmer ziadne sku-
senosti. Vo vacsine pripadov su len na zaciatku cesty. Hl'adaji mozné technické riese-
nia, modely ich fungovania a financovania. Nase skusenosti s budovanim a takmer
Stvorrocnou prevadzkou Centralneho datového archivu Univerzitnej kniznice v Brati-
slave mali preto pre nich nesmiernu hodnotu.



14 CDA 2018 » Trvala udrzatelnost a perspektivy dalSieho rozvoja LTP archivov

V ramci interného vedecko-vyskumného procesu zamestnanci CDA v rokoch 2016
a 2017 riesili vedecko-vyskumného projekt UKB UAI-CDA-01: Rozvoj metdd dlhodo-
bej ochrany digitalnych pramenov s realnymi vystupmi ,,SW produkt na tvorbu SIP ba-
likov s moznostou validdcie vstupnych suborov EXCELMETS* a metodicky a Standar-
diza¢ny material ,,Formaty suborov akceptované CDA UKB*. Na obdobie rokov 2018
a 2019 sme v ramci vedecko-vyskumného projektu UKB UAI-CDA-Olpripravili na
rieSenie dalsie dve témy: ,,Optimalizacia disemina¢nych procesov v podmienkach Cen-
tralneho datového archivu® a ,,Optimalny model prace s tretou archivnou kdpiu dat™.

Progresivny charakter mali aj 1. medzindrodna konferencia CDA 2016: Formatové
vyzvy LTP, ktora sa uskutocnila 10. 11. 2016 v UKB a 2. medzinarodna konferencia
CDA 2017: Vymena skusenosti z prevadzky a budovania LTP archivov, ktora sa kona-
la, 9. 11. 2017, takisto v UKB. Dnes, 8. 11. 2018, sa kona konferencia CDA 2018: Tr-
vala udrzatel'nost’ a perspektivy d’alSicho rozvoja LTP archivov.

Vsetky vysledky prace CDA su zverejiilované na webovej stranke http://cda.kultury.
sk/. Stranku pravidelne aktualizuji zamestnanci CDA s vyuzitim redakéného systému
Drupal. Bohata publika¢na ¢innost’ zamestnancov CDA je zverejilovana v Spravach
o ¢innosti a hospodareni UKB za jednotlivé roky. Nezanedbatelné su aj vystipenia
zamestnancov CDA na narodnych a medzinarodnych konferenciach a podujatiach po-
dobného charakteru. Casté st aj exkurzie v CDA.

3 Perspektivy rozvoja Centralneho
datového archivu

Centralny datovy archiv bol projektovany ako LTP (Long Term Preservation) archiv
(dlhodobé doveryhodné tlozisko). Pri takomto type archivu sa predpoklada, ze infor-
macie budl v nom ulozené vel'mi dlho, mali by byt stale CitateI'né a mali by byt ne-
ustale pristupné pouzivatel'ovi. Prevadzka archivu nie je jednoducha. Informacné a ko-
munikac¢né technoldgie sa vyvijaji obrovskou rychlostou. Hardvér a softvér zastarava,
formaty suborov st poznaéené prudkymi zmenami (vznik novych formatov, vyvoj
existujucich formatov, postupné zanikanie nepodporovanych formatov). LTP archivy
musia eliminovat’ hrozby a rizik4 spojené s dlhodobym uchovavanim digitalneho ob-
sahu. Musia byt’ zabezpecené proti strate dat. Musia byt’ odolné proti vonkaj$im a vnu-
tornym utokom, musia neustale obnovovat HW a SW, musia byt dlhodobo finan¢ne
a personalne zabezpecené, musia byt transparentné a pod. [5].
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V sucasnom obdobi nie je jasné akym smerom sa budu uberat’ projekty rieSené v ram-
ci OPIS PO2 [2] po skonc¢eni obdobia udrzatel'nosti. CDA UKB ma pri ochrane kultar-
neho dedicstva svoje dlhodobé opodstatnenie.

3.1 Kratkodoby vyhl'ad rozvoja CDA

Kratkodobym vyhl'adom rozvoja CDA rozumieme vyhl'ad do konca obdobia udrzatel-
nosti projektu.

V ramci Kratkodobého vyhl'adu rozvoja CDA uvazujeme napr.:

e Zorganizovat’ medzinarodnu konferenciu CDA 2019: Nov¢ trendy v budovani
LTP archivov

e Certifikovat’ CDA podl'a normy STN ISO/IEC 27001:2013 (SMIB) [6] (V prie-
behu rokov 2017 —2019)

o Certifikovat’ CDA ako LTP archiv podl'a normy CoreTrustSeal — Osvedcenie
doveryhodnosti

e Nabhradit’ hlavnt paskovu kniznicu (nosna ¢ast CDA) kniznicou novsej genera-
cie

3.2 Dlhodoby vyhl'ad rozvoja CDA

Dlhodobym vyhl'adom rozvoja rozumieme vyhl'ad po skonceni obdobia udrzatel'nosti
projektu na najblizsich pét’ rokov.

V ramci Dlhodobého vyhl'adu rozvoja CDA uvaZujeme napr.:
e Optimalizovat HW, SW a organizacné zabezpecenie CDA v stlade s novymi
trendmi v tejto oblasti
e Znizit naklady spojené s prevadzku CDA UKB
e Poskytovat sluzby Urc¢enému spolocenstvu nad ramec projektu (tvorba SIP ba-
likov, formatové konverzie a pod.)
e Poskytnut’ kapacity CDA d’al$im organizaciam

CDA sa bude aj nad’alej v pravidelnych intervaloch zaoberat’ identifikaciou a rieSenim
formatovych rizik. Zakladnym nastrojom na identifikaciu a rieSenie formatovych rizik
je Formatova databaza CDA [5]. V pravidelnych (mesa¢nych) intervaloch sa synchro-
nizuje s databazou PRONOM. Rozdiely sliizia ako podklad pre rozhodovanie o pri-
padnej formatovej konverzii alebo o inych opatreniach.
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CDA bude aj nad’alej sledovat’ vyvoj v oblasti formatov a nastrojov na identifikaciu,
validaciu a konverziu obsahu suborov.

CDA sa bude aj nad’alej zapajat’ do projektov, ktoré zabezpecuju vyvoj, testovanie
a vyuzivanie nastrojov na identifikaciu, validaciu a konverziu obsahu suborov, ako to
bolo napr. pri projekte PREFORMA (http://www.preforma-project.eu/index.html).

4 Zaver

Realizécia projektu CDA na dlhodobu archivaciu digitalizovanych kultarnych objek-
tov koreSponduje s dlhodobou stratégiou rozvoja slovenského knihovnictva a odpove-
da poslaniu UKB v roli novodobej pamétovej institicie. Prax ukazala, Ze usilie na
vytvorenie podmienok na doveryhodnt a spol'ahlivli ochranu digitalizovaného kultar-
neho dedi¢stva je kontinudlny proces optimalizacie a inovacie technickych, metodic-
kych a organizac¢nych aspektov Specifického informacného systému. Dévodom je jed-
nak neustaly rozvoj a zmeny v prostredi tvorby a vyuzivania digitalnych dokumentov,
ako aj doterajsie sklisenosti nadobudnuté pocas prvych rokov prevadzky CDA. Nevy-
¢isliteI'nt hodnotu ma nielen archivovany obsah ale aj ziskané know-how, ktor¢é reflek-
tuje aktudlny vyvoj vo svete a ma trvaly vyskumny a vyvojovy potencial. Do tohto
ramca spadaju aj certifikacné aktivity CDA, ktoré predstavuju cyklicka verifikdciu
vlastnosti, podmienok a zru€nosti pri realizdcii a zabezpeCeni prevadzky systémov
LTP. To vsetko sa deje s cielom dlhodobo udrzatelného rozvoja digitalnych sluzieb
UKB v intenciach zadania zriad’'ovatel’a, Ministerstva kultary Slovenskej republiky.

Centralny datovy archiv je jedinym archivom tohto typu na Slovensku. Je jednym
z prvych Uspesnych projektov podobného rozsahu v Eurdpe. Pevne verime, ze vlada
SR zabezpeci financovanie systému CDA v dlhodobom ¢asovom horizonte a MK SR
bude nastipenému trendu CDA venovat’ primerant pozornost.

Na tplny zaver chceme pod’akovat’ svojim kolegom Ing. Stanislavovi Lichému a Mgr.
Katarine Tomkovej za pomoc s pripravou vecnych podkladov pre tento prispevok.
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Pouzité skratky

AIP  — Archival Information Package (Archivny informacny balik)
CDA - Centralny datovy archiv

HW —Hardvér

OPIS — Operacny program Informatizacia spolo¢nosti

PFI —Pamitova a fondova institicia

PO  — Prioritna os

PUID — Persistent Unique Identifier (Unikatny identifikator formatu registrovany
sluzbou PRONOM)

SIP  — Submission Information Package (Vkladany informacny balik)
SLA - Service Level Agreement

SW  — Softvér

SMIB — Systém manazérstva informaénej bezpecnosti

UKB - Univerzitna kniznica v Bratislave
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Stav dlouhodobé archivace
v NK CR

Zuzana Kvasova, Narodni knihovna Ceské republiky, Praha, CR

Abstrakt:

Piispévek se tyka otazek dlouhodobé archivace digitalnich dokumentt v NK CR, ak-
tulniho stavu standardizace a procesii ukladani do dlouhodobého tlozisté. NK CR
pokracuje ve vydavani standardl pro nové typy dokumenti s presahem samotné digi-
talizace probihajici v této instituci a pro potieby praktické implementace doporucuje
archivacni formaty a validacni nastroje, vytvaii metodiky a vyviji vlastni komplexni
valida¢ni nastroj. Piispévek rovnéz ptedstavi Koncepci rozvoje knihoven v oblasti
dlouhodobé¢ archivace, zejména s ohledem na legislativu a upravy statutarnich doku-
mentu.

Abstract:

The paper addresses issues of long-term archiving of digital documents in the NL CR,
the current state of standardization and preservation processes in the long-term reposi-
tory of NL CR. The NL CR continues to publish standards for new types of documents
outside the scope of in-house digitization. For practical implementation needs NL CR
recommends archival formats and validation tools, creates methodologies and deve-
lops in-house complex validation tool. The paper will also introduce The Strategy for
the Development of Libraries for the long-term archiving, especially with regard to
legislation and charter documents updating.

Uvod

Digitalizace rtiznych typt dokumenti je v knihovnach i dalSich kulturnich institucich
v Ceské republice jiz zavedeny proces, ktery ma podporu mnoha finanénich mecha-
nismt, je na né¢j mysleno v koncepcnich materialech. Digitalizace jako jeden ze zptiso-
bl zachovani kulturniho dédictvi se tedy jiz stalo nezpochybnitelnou a ustalenou sou-
Casti agend téchto instituci a fada z nich ho zaradila mezi své bézné Cinnosti. Digitali-
zace je pojimana piedevs§im jako zpusob, jak kulturni objekty zpftistupnit SirSimu spek-
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tru uzivatell. At se jiz na digitalizaci divame timto zptisobem, nebo na ni hledime
ijako na zpasob ochrany kulturniho dédictvi (coz je dalsi ze zasadnich a nezpochybni-
telnych aspektt), je tfeba finance vynalozené na tuto ¢innost zhodnotit tim, ze zajisti-
me dlouhodobou udrzitelnost digitalnich dat, které pii ni vznikaji.

Prestoze téma digitalni archivace neni mezi kulturnimi institucemi nic nového, fada
instituci tuto oblast nefesi, nebo nevi, jak fesit. V ramci Ceské republiky byl jednim
z prvnich projektt, ktery tuto tematiku zahrnul do svych cilt, projekt Vytvoieni narod-
ni digitalni knihovny. Projekt financovany z vétsi ¢asti evropskym dota¢nim mecha-
nismem IOP, bézel v Narodni knihovné v letech 2010 — 2014, od roku 2015 se nachazi
ve fazi udrzitelnosti. V tomto rozsahu na néj zatim v oblasti knihovnictvi zadny dalsi
projekt nenavazal. Digitalizacni ¢innost i digitalni archivace jsou jiz fadu let zahrnova-
ny do riznych strategickych materiald na narodni Grovni, odkud se poté propojeny do
dalsich koncepénich dokumenti nizsi irovné.

Podpora dlouhodobé archivace v CR

Klicovymi dokumenty na narodni urovni jsou v této oblasti predevsim Statni kulturni
politika' a Strategie Evropa 2020 — Digitalizace kulturniho obsahu*(dale jako Strate-
gie digitalizace kulturniho obsahu). Oba dokumenty byly vytvofeny s vyhledem do
roku 2020, Statni kulturni politika je pak pravidelné aktualizovana, momentalné poci-
ta s vyhledem k roku 2025.

Dlouhodoba archivace je v téchto klicovych dokumentech zahrnuta, pojata jako ne-
zbytna soucast péce o digitalizované kulturni dédictvi s napojenim na zpfistupnéni
objektti a poskytnutim nastroja pro instituce, které se digitalizaci zabyvaji.

Statni kulturni politika je zasadnim koncepcnim materidlem, ktery je pravideln¢ aktu-
alizovan a vyhodnocovan. Vyznamnou soucasti dokumentu z hlediska dlouhodobé
archivace je predev§im priorita 2. Rozvoj kreativity, podpora kulturnich cinnosti
a vzniku kulturnich statkii, poskytovani verejnych kulturnich sluzeb, prdace s publikem,
podpora pristupu ke kulture a rozvoj participativni kultury usnadnujici socidlni zacle-
neéni a priorita 3. Uchovani kulturniho dédictvi. Konkrétn€ opatieni 2.2.3 Pokracovat
ve vybavovani knihoven a dalsich pamétovych instituci potrebnymi technologiemi
a informacnimi zdroji, zajistit dlouhodobou udrzZitelnost jejich provozuschopnosti, op-
timalizovat system, vytvorit kompetencni centrum na MK, vybudovat robustni ICT in-

1 https://www.mker.cz/statni-kulturni-politika-69.html
2 https://www.mker.cz/strategie-evropa-2020-digitalizace-kulturniho-obsahu-83 1.html
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frastrukturu v gesci MK véetné LTP archivu a opatiteni 3.3.4 Podporovat ditvéryhodné
dlouhodobé ulozeni digitalnich dokumentii. V divodové zpravé je piedlozen rozvoj
ICT v piimé gesci Ministerstva kultury CR, dokument ptredpoklada vybudovani ro-
bustni ICT infrastruktury v€etné LTP archivu — s dosahem napfi¢ resortem kultury, ale
i mimo n¢j. Na druhou stranu se v dokumentu mluvi o vice depozitatich zajistujicich
uchovani digitalizovaného kulturniho dédictvi. Jako vysoce zadouci je deklarovana
potieba certifikace depozitart pro dlouhodobé uchovani dokumenti. Akcentovana je
rovnéz potieba zajisténi nastroju pro podporu dlouhodobého ulozeni digitalnich doku-
mentu. (1)

Strategie digitalizace kulturniho obsahu je dokument platny pro 1éta 2013 — 2020.
S tim, Ze soucasti je deklarace nutné aktualizace a rozsifeni. Zasadnimi cili pro oblast
dlouhodobé¢ archivace jsou strategické cile 3. Bezpecné uchovani digitalnich dokumen-
ti a 4. Vytvoreni organizacnich a technickych predpokladit trvalého uchovani a zpri-
stupneni digitalnich dokumentii véetné ustaveni zvlastni pracovni skupiny, plus dale cil
6. Zajisteni financnich prostredkii, ktery s predchozimi body tizce souvisi. Zakladni
strategické cile tohoto dokumentu jsou dale rozpracovany v piiloze, kde jsou specifi-
kovany dle jednotlivych oblasti resortu kultury. Pro oblast knihoven je v dokumentu
deklarovan vznik dlouhodobého divéryhodného tilozisté na narodni urovni, kromé
toho také zavedeni persistentnich identifikatort digitalnich objekt na narodni urovni
a vyvoj finalniho mechanismu institutu povinného ukladani dokumentu. Strategie dale
predpoklada uzkou spolupréci knihoven v této oblasti, udrzovani spole¢nych nastroj
typu Registr digitalizace, Systém CIDLO® a v neposledni fad& legislativni podporu
téchto ¢innosti pfedevsim formou zajisténi povinného vytisku elektronickych publika-
ci, feseni dél nedostupnych na trhu a ositelych dél. (2)

Rada t&chto cilii je jiz spInéna, nebo alespoii ¢asteéné sméfuji k naplnéni. Cést cild se
naplnit nepodafilo. Pfedevs§im systém pro ukladani digitalnich dat — vybudovani ulozi-
$té na narodni urovni (v dokumentu konkrétn€ bod 2. Vybudovani divéryhodného ulo-
zi$té digitalnich dokumentt na narodni Grovni v rdmeci cile 3. Bezpecné uchovani digi-
talnich dokumentii), ktery byl zamyslen vytvofit v Narodni knihovné CR.

V ramci setkavani skupiny tzv. Sektorovych agregatori (tj. zastupci jednotlivych pii-
spévkovych organizaci napii¢ resortem) pod Ministerstvem kultury CR bylo v roce
2016 provedeno vyhodnoceni cilii tohoto dokumentu za ti€elem jeho aktualizace. Sna-
hou bylo vytvorit strategii zamétenou na digitalizaci, uchovavani (dlouhodobou archi-
vaci) a zpfistupnéni digitalnich dokumentt s ohledem na soucasné strategické doku-
menty a existujici dota¢ni mechanismy. Tu se bohuzel dosud nepodatilo realizovat.

3 https://resolver.nkp.cz
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Oba zasadni dokumenty se ve velké mife shoduji a dopliuji, problematickym tématem
se zda predevsim pojeti realizace té€chto snah a naslednym poskytnutim vhodného sys-
tému pro dlouhodobé ukladani digitalnich dokumentti na resortni Girovni.

Koncepce dlouhodobé archivace v knihovnach

V prostiedi knihoven je na vySe uvedené materialy navazano predevsim dokumentem
., Narodni koncepce dlouhodobé ochrany digitalnich dat v knihovnach* (3), ktery
vznikl v ramci implementace Koncepce rozvoje knihoven CR na léta 2011-2015. (4)
V roce 2016 byl aktualizovan s ohledem na nové pfipravovanou Koncepci rozvoje
knihoven na léta 2017 — 2020 (3), v prosinci 2016 byl poté schvalen Usttedni knihov-
nickou radou. Uéelem koncepce je piipravit v ndrodnim méfitku podminky pro ucho-
vavani a dlouhodobou ochranu digitalni dat v knihovnach, s ohledem na jejich roli
klicovych informaénich instituci. Dokument definuje kroky, které je vhodné ucinit,
aby byla dlouhodoba ochrana ucinnd. Vychdazi z existence Standardu NDK a systému
pro trvalou identifikaci (URN:NBN), které jsou vyuzivany pro vétsinu digitalizacnich
projekti zaméfenych na novodobé fondy. Jednotny standard, ktery existuje jak pro
novodobé, tak historické dokumenty, je silna stranka soucasného stavu. Standard je
nutné vyvijet kviili novym typim dokumentti a vyvoji poznani v oblasti dlouhodobého
uchovavani digitalnich dokumentt. Koncepce predpoklada nékolik zasadnich procest,
které by se mély postupné prolinat. Klicovym krokem pro dlouhodobou archivaci je
prosazeni péce o digitalni data do trvalych aktivit instituci, jeji organizacni zakotveni
(jak uroven jednotlivych knihoven, tak v celé knihovni siti) a formalni provadéni (vy-
tvareni nutné dokumentace). Oproti vyse uvedenym koncepénim dokumenttim na na-
rodni trovni je ocekavana diverzifikace dlouhodobé ochrany mezi vice instituci a tim
i vice piistupl. Pfinos je o¢ekavan v kooperaci mezi jednotlivymi knihovnami i mimo
knihovni sektor (pfedevsim s akademickymi institucemi). Dtlezitym principem, ktery
koncepce vyzdvihuje, je nizkoprahovost pfistupu k informacim, technologiim a sluz-
bam spojenym s péci o digitalni data — tedy aby kazdy, kdo tato data vlastni, mél pii-
stup k moznostem jejich ochrany. Stejné jako u dalSich materiald i zde je zminéna
nutnost zajisténi institucionalniho financovani dlouhodobého uchovavani digitalnich
dat z vefejnych rozpoctu.

Jako zasadni je v této koncepci uvedeno zfizeni Metodického centra pro dlouhodobou
ochranu digitalnich dat, které by mélo vzniknout pfi Narodni knihovné CR. Dokument
je podpofen i vedenim Narodni knihovny, o finance na Metodické centrum bylo zada-
no Ministerstvo kultury v uplynulych letech.
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Samotna problematika realizace dlouhodobé archivace je v dokumentu fesena navr-
hem sité Glozist’, kdy by vedle garantovaného datového centra (pro ochranu bit-stre-
am) a statem garantovan¢ho dlouhodobého ulozisté (navazuje na obé vyse uvedené
koncepce), méla vzniknout lokalni ulozisté, idealné zalozend na odlisnych technolo-
gickych feSenich. Otazkou je, jak se tyto cile podafi realizovat. Souc¢asny smér se jevi
spise v roz§ifovani kapacity dlouhodobého tiloZi§té v NK CR, s dopInénim o dalsi ulo-
7i$té pro jednotlivé instituce s riiznym stupném dostupnych procesti dlouhodobé archi-
vace.

Realizace dlouhodobé archivace v knihovnach

V soucasné dobé je v Narodni knihovné CR provozovéano dlouhodobé uloziité, které
bylo vytvoreno v ramci projektu Narodni digitalni knihovny. UloZité je dostupné pro
data, ktera jsou vytvorena produkénimi linkami partnerskych instituci projektu — Na-
rodni knihovnou a Moravskou zemskou knihovnou. Pfijimana jsou navic data, kterd
vznikaji podle stejného vyuzivaného standardu v ramci dota¢niho programu VISK 7.
Rada knihoven dlouhodobé 74da o moznost ulozit v tomto systému sva data (navic
vyuZzivaji standard, ktery k tomuto Gcelu byl vytvoten, tzv. Standard NDK*) (5). To
dosud nebylo umoznéno, predevsim z infrastrukturnich a finanénich divodu. Pro tento
krok je tfeba, aby byla zabezpecena dlouhodoba podpora ulozisté (predevsim ze strany
ziizovatele), v idedlnim piipad¢ by tlozisté mélo byt certifikovano.

V roce 2016 byla zahajena realizace projektu ArcLib® ve spolupraci nékolika partner-
skych instituci — Knihovny Akademie véd, Masarykovy Univerzity, Narodni knihovny
CR a Moravské zemské knihovny. Cilem projektu je vytvofit feseni pro dlouhodobou
archivaci digitalnich dokumenti zalozeného na open-source nastrojich, pro uziti
knihovnami v CR. Vystupy projektu by mély byt dostupné po ukonéeni projektu v le-
tech 2020. Je predpokladana kompatibilita s feSenim provozovanym v Narodni knihov-
né CR.

V roce 2018 rovnéz spustilo sdruzeni CESNET sluzbu dlouhodobého ulozeni dat (bez
plného procesu LTP), kterou nabidlo i knihovnam v CR. Tuto sluzbu viak podle aktu-
alnich informaci zatim zaddna knihovna nevyuziva.

Ackoliv je tedy problematika dlouhodobé archivace soucasti koncepénich materiala,
realita stale ukazuje, ze digitalni data vytvarena knihovnami a dal$imi institucemi

4 https://www.ndk.cz/standardy-digitalizace/standardy-digitalizace-1
5 https://arclib.cz/
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v CR z vétsi ¢asti nejsou dlouhodobé uchovavéana. P¥i¢in tohoto stavu je vicero. Jed-
nim z divodu je vyplyvajici nekonzistence ve zptsobu feseni provozu dlouhodobého
ulozisté (ulozist). Star$i materialy pocitaly se vznikem jednoho centralniho uloziste,
které méla podle piivodnich predstav provozovat Narodni knihovna CR. Ze statni kul-
turni politiky vyplyva predstava resortniho ulozisté provozovaného piimo v gesci MK
CR. Naproti tomu aktualni koncepce knihoven pogita se siti ulozist, ktera se budou
vzajemné doplnovat. At uz bude piikroceno k jakékoliv varianté, zasadnim faktorem
je dostate¢né financovani pro ziizeni a predevsim pro provoz. V soucasné dobé nema
74dna instituce (mimo NK CR) zajidténo financovani dlouhodobé archivace, v NK CR
navic chybi vyhled do budoucna.

Soucasné aktivity knihoven v oblasti dlouhodobé
archivace

Od vydani nové Koncepce rozvoje knihoven na léta 2017-2020 (3) zacaly pod Ustied-
ni knihovnickou radou fungovat pracovni skupiny, z nichz jedna je pfimo zaméfena na
oblast digitalni archivace (konkrétné pracovni skupina vznikla v rdmci bodu /.4 Za-
bezpecit duvéryhodné, dlouhodobé uchovani digitalnich dokumentit) a dalsi se toho
tématu dotykaji. Pracovni skupina, slozena z odborniki napfi¢ institucemi, fesi proble-
matiku v navaznosti na vy$e zminénou ,, Narodni koncepci dlouhodobé ochrany digi-
talnich dat v knihovnach* (3), ptedevsim v oblasti zaji§téni existence lozist’ a stan-
dardizace. Koncepce piedpoklada vznik Metodického centra pro dlouhodobou ochra-
nu digitalnich dat. Toto metodické centrum by mélo vzniknout v Narodni knihovné
CR, ktera pro jeho vznik jiz podnikla nékolik krokii, mimo jiné pozadala i o financo-
vani svého zfizovatele. Pracovni skupina také navrhla novy podprogram v ramci do-
ta¢niho programu VISK®, jehoZ cilem by mélo byt umoznit knihovnam ¢erpat finance
na procesy vedouci k zajisténi dlouhodobé¢ digitalni archivace. V neposledni fad¢ se
pracovni skupina snazi zajistit dostate¢nou legislativu pro archivaci digitadlnich dat
a zajisténi dlouhodobé ochrany. Vysledkem je nadvrh zmény tzv. Knihovniho zékona,
ktery by mél obsahovat povinnost knihoven zajistit trvalou ochranu svych digitalnich
dat.

Néarodni knihovna v souvislosti s ¢innosti pracovni skupiny a pfipravou Metodického
centra zménila fungovani Formatového vyboru’. Ten do roku 2018 fungoval jako po-
radni uskupeni, slozené ze zastupcti Narodni knihovny a dalsich knihoven CR. Nové
je v samotném Formatovém vyboru 15 trvalych ¢lent (opét zastupci Narodni knihov-

6  https://visk.nkp.cz/
7 https://www.ndk.cz/formatovy-vybor-ndk
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ny a dalsich knihoven) a na n¢j jsou navazany tfi pracovni skupiny pro jednotlivé typy
dokumentt. (6) Narodni knihovna tak pfi zajistovani standardizace pro dlouhodobou
archivaci spolupracuje s dal§imi institucemi a snazi se vyuzit jejich odborné znalosti.

Piestoze na oblast digitalni archivace je jiz v soucasnosti mysleno v ramci strategic-
kych a koncep¢nich materialti, prakticka ochrana dat, ktera v knihovnach vznikaji je
zatim stale na pocatku. Stale vice instituci si uvédomuje, Ze pfenechat péci o sva data
na jinych institucich neni cesta, kterou by se chtély vydat, a v ramci ¢eského knihov-
nictvi se objevuje vice knihovnikd zaméfenych na tuto problematiku. V knihovnach
také neustale nartista objem digitalnich dat, které spravuji, stejné jako naroky na zpra-
covavani novych typta dat.
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Abstract

Long-term digital preservation is the process of maintaining digital objects through
time, ensuring continued access to the objects. The CREDO project, the framework for
Digital Documents Repository, is a digital repository which enables short- and long-
term archiving of large volumes of digital resources. It acts both as a secure distributed
file storage and as a digital archive, that provides metadata management and packag-
ing resources in archival packages. Reliability of information readouts is ensured by
the repository through the data replication and monitoring mechanisms in the reposito-
ry file system, as well as through the distributed nature of the system that enables
storing copies of the resources in more than one location. Advanced management sys-
tem sup- ports scheduling of operations on the archival storage while respecting the
low energy consumption requirements.

As a part of the CREDO project we also analyzed various methods of distributing
a digital archive, from a simple dislocation of replicas, through solutions based on
a cloud or blockchain technology, to the co-operation of federated archives and the use
of multi-agent systems. Our analyzes are carried out in relation to requirements set for
long-term archives by the OAIS reference model, resources security, potential costs for
the user, real possibility of implementation, performance, and real solution volume.
We would like to share the experience we gained while working on the CREDO pro-
ject, in particular those related to the design of the repository, its launching and testing.
We also got to know the point of view of potential customers.

Keywords: digital preservation, digital archiving, long-term preserva- tion, reposito-
ries management, OAIS
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1 Introduction

Long-term digital preservation, the process of maintaining digital objects through time
to ensure continued access, has become a crucial issue in recent years. The amount and
the areas of digitized information are constantly increasing result- ing in obsolescence
of the software and hardware required to preserve digital information. Despite recog-
nized need for preservation action, still more work is required to effectively address
the issue in theory and practice. Long-term preser- vation of digital information differs
in many aspects from well-known short-term data storage. The longevity of the pres-
ervation causes a lot of little-known and difficult problems, which cannot be complete-
ly solved by technologies currently available, and some cannot be solved at all using
only technical means. The prob- lem is of particular importance because of increasing
prevalence of ‘born digital” objects, which have no other representation than digital, so
they are seriously threatened with the total loss.

In the paper one can find: (i) the state of affairs in Poland in a perspective of long-term
digital data storage, (ii) the analysis of bibliography on distributed long-term reposito-
ries; (iii) the description of the architecture of CREDO digital repository, designed for
trustworthy storage of large volumes of digital informa- tion; and (iv) the experience
of CREDO archive designers.

2 Needs for long-term digital
archiving in Poland

Poland, as many other countries, needs a number of different propositions for long-
term preservation of different kinds of data, both analog or digital born. To mention
only few: medical documentation, financial and accounting documen- tation, artwork,
books, audiovisual data, web pages, etc. Each of this specific data types needs different
assumptions for preservation. In Poland there exist both institutions and entrepreneurs
interested in data archiving, and projects for long-term preservation.

2.1 National Digital Archives

The National Digital Archives (NAC), established in 2008, are one of three cen- tral
archives of the state archive network in Poland. NAC is a response to the advancement
of the technology of recording and providing access to data, estab- lished as a result of
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the transformation of the Archives of Audiovisual Records. The operations have two
aspects: digitalization and electronic documentation as well as storage of and provid-
ing access to photographic and audiovisual docu- mentation [2].

NAC digitize materials from the state archives across Poland. They build IT systems
and infrastructure aimed to collect and provide access to the information on the collec-
tions of all state archives and other institutions storing archive materials. NAC col-
lects, stores, maintains and processes photographs, films and sound recordings. NAC
provides the audiovisual and digital archives, with 15 million photographs dated from
the 1840s to present, and about 2,400 film titles from the period 1928-1993 [2].

2.2 Electronic Document Repository

National Library of Poland [7] in 2009 establishes Electronic Document Repos- itory,
which collects publications disseminated by publishers in Poland only in the form of
a digital file. To the publisher’s repository, fulfilling the obligation stipulated in the Act
on obligatory library copies, they provide documents saved in PDF format, such as
e-books, electronic magazines and sound recordings. In addition, publications issued
on physical media are transferred to the repository for secure archiving. Due to the fact
that the objects collected in the Repository are mostly covered by copyright law, they
are made available only at terminals in the National Library building.

2.3 Polish Security Printing Works (PWPW SA)

In December 2013, PWPW SA [12] signed a contract with the National Center for
Research and Development (NCBiR) for co-financing a research and develop- ment
project entitled Digital Document Repository (CREDO). PWPW imple- ments it
within the framework of a consortium established, which also includes Warsaw Uni-
versity of Technology and Skytechnology company. The aim of the project is to de-
velop and launch a demo version of a repository of 2 PB docu- ments, enabling effi-
cient and safe storage and archiving of large digital resources in both short- and long-
term periods.

The CREDO project meets the challenges associated with long-term storage of very
large data sets generated by key institutions responsible for administra- tion, health
service or culture. The scale and importance of the issue is huge, because the scope of
work involves designing a system for storing data for up to 50 years, guaranteeing that
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the archive will not only get the correct file when it comes to its structure, but also its
effective opening or reconstruction ( in the case of a media file), giving the real possi-
bility of its further use. The potential for this type of service in the near future is esti-
mated at dozens of petabytes and this number will dynamically grow in the following
decades.

CREDO repository is described in Section 4. More details one can find in earlier pub-
lications [17, 8, 9].

2.4 National Data Storage System

A National Data Storage System (in Polish Krajowy Magazyn Danych) was avail- able
via the PIONIER scientific network and MAN city networks. The system ensured re-
liability and security of data storage as well as high efficiency of ac- cess to them. The
system’s services were to be characterized by high availability, thanks to geographic
relocation, infrastructure redundancy and internal failure mechanisms.

The main assumptions regarding the project were to ensure system scalabil- ity in
many dimensions: capacity, performance, number of users served, number of system
nodes and functionality, including the possibility of providing vari- ous methods of
access to the system. Meeting these assumptions required de- veloping a dispersed
infrastructure without a central point of failure, potential performance bottlenecks, and
ensuring data and metadata replication as well as redundancy of infrastructure ele-
ments. Extensibility of functionality required the definition of standard, open interfac-
es between layers and system modules.

The project aimed to provide a reliable, secure and permanent storage of backup and
archive data as well as efficient access to data for the needs of the scientific communi-
ty in Poland as well as state and local government institutions. Unfortunately, the sys-
tem is no longer maintained, although it was operating in 2012.

3 Digital archives - state of the art

Though digital data archiving becomes one of the most challenging problems of con-
temporary information technology, there are only a few fairly complete solutions. Rel-
atively many products are offered for a short-time storage of large amounts of data.
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Several hardware and software solutions are available, mainly suited to backup big
data volumes in dedicated (e.g. MooseFS, ceph) or cloud (e.g. Amazon S3, Google
Cloud) storage. Although these solutions are capable to store enormous data volumes,
they do not address long-term archiving problems mentioned above.

3.1 Archives based on dedicated hardware

The most promising solutions for long-term archiving, e.g. [3, 13], are all based on
OAIS standard [1], which addresses most of “logical” problems of digital archiving.
Most of existing long-term archiving solutions are based on tape stor- age. However,
promising disk-based, energetically efficient solutions also exist, like our CREDO
archive, or Archi-Clarin project [6] based on specialized hard- ware. There are also
long-term cloud-based solutions, e.g. [13]. Many important problems of information
archiving, especially on long-term horizon, cannot be solved without preserving and
managing metadata. It is widely accepted, and confirmed by OAIS standard, that
metadata should be stored packed together with the described information into so
called archival packages [1, 10]. Though metadata management is a key issue in con-
text of archiving, the problem itself is very complex [11], and it is beyond the scope
of this paper.

3.2 Blockchain-based archives

The world is developing solutions based on blockchain technology, which can be iden-
tified as long-term archives: three pilot solutions for the storage of land and mortgage
registers (Brazil, Sweden and Honduras) and one solution for storing patient’s medical
records (Estonia). These solutions have been loosely categorized in [5] for following
solutions: Mirror Type, Digital Record Type and Tokenized Type.

In the Mirror Type system, the blockchain serves as a repository for the fingerprints
of digital records. The hash functions of digitized resources are cal- culated, which
can be resources created as born digital or analog ones. In this way, a kind of record
of digital shortcuts is created. These fingerprints are an- chored in a blockchain string
that is used to check the integrity of records. This technology has been implemented
in the Brazilian land and mortgage registry system and in the Estonian system of stor-
ing medical records. These are solu- tions that mimic the fingerprints of existing data.
Regarding the capacity of such an archive, the Estonian system creates ca. 40,000
documents a day, in addition, logs about 1 million document transactions (browsing,
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adding, changing, etc.). The system has a size of 2 TB (as of May 2017) with an an-
nual increase of 300-400 GB [14]. Storing shortcuts of digital records in the block-
chain provides the opportunity to check whether these records have not been corrupt-
ed, but questions whether such archive meets the requirements of OAIS.

In a solution called Digital Record Type, records are not a reflection of the digital fin-
gerprints in the blockchain, but are actively created in the form of intelligent “con-
tracts”. For example, in the case of the Swedish pilot land and mortgage registry sys-
tem, shareholders in the network include: property buyers and sellers, mortgage bank-
ers and the Swedish land registration office. Conclu- sion of the transaction results in
updating the distributed database of land and mortgage registers. This solution uses the
postchain architecture, which is a kind of hybrid, combining the advantages of tradi-
tional database and blockchain tech- nology. It allows storing, downloading and mod-
ifying data, while ensuring data dispersion and redundancy of stored records using
blockchain technology [4].

In the case of the Tokenized Type solution, not only records but also assets are stored
in the chain. These assets can represent anything that has any value — land, artworks,
etc. As the traditional currency transformed into cryptocurrency, and the land, wine,
artworks, diamonds and other material objects, though still physically existing, can be
“tokenized” or dematerialized in the form of virtual tokens that represent their physical
form. In this way, in a tokenized blockchain storage system, literally every “thing”
potentially becomes a record. This so- lution has been implemented in the pilot land
registry system in Brazil. This solution also enables the storage of so-called blockchain
born data, which were originally created in a blockchain network, such as all crypto-
currencies.

Archiving using blockchain technology is very promising, especially in light of the
implementations described above. Data security is ensured by dislocation of blocks in
a blockchain network, security of access is ensured by data encryption. The problem
will be the long-term nature of the solution: it may not be possible to automatically
change the format that is becoming obsolete. The capacity of the archive will be sev-
eral or even several dozen times larger than the capacity of stored resources, but
thanks to the fact that blockchain records are stored in the peer-to-peer network, this
defect is no longer relevant. A certain obstacle in the application of such solutions
may be the lack of control over the number of machines storing records and their high
volatility.
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3.3 Cloud-based archive

Cloud storage is currently very popular. Providers of these solutions offer, be- sides the
obvious storage of data and access from anywhere, encryption func- tionality. In addi-
tion, data is replicated in several (depending on the solution) copies, which ensures
data security. In addition, some clouds use data storage in distributed locations, which
improves reliability in the event of a local failure.

Work [16] describes the use of the Microsoft Azure cloud for long-term storage of
medical data (images). The author predicted that in 2014 in the USA, 100 PB of data
from 1 million medical examinations was created. He proposes to use the Microsoft
Azure cloud for archiving medical data. The use of a specialized cloud for archiving is
promising, however, one should consider the energy efficiency of such a solution (tra-
ditionally clouds are available online) and migration and format diversification (these
processes should be managed). In our opinion, it would be feasible and not very diffi-
cult to implement CREDO repository using cloud media instead of dedicated hard-
ware.

3.4 Multi-agent based archives

The multi-agent system [18], [15] consists of many independent, communicating soft-
ware units (agents), each of which has its own goals and information. It seems to be
possible to define an archive as an agent whose purpose is to ensure the security of
stored resources, and the information they possess is precisely those resources. In this
case, a multi-agent system can be treated as: (i) a federation of closely related archives
or (ii) a federation of loosely bound archives. Agents communicate to: exchange the
resources for replication, exchange information to secure resources in the event of
dangerous operations and exchange resources to recover a lost resource. Such func-
tionality was considered in the CREDO project, and the proposal to implement such
a solution was described in [17].

On the other hand, the agent may represent a certain set of archival re- sources. Then
its goal is to ensure a reliable archiving of this collection. In this case, the multi-agent
system is a distributed archive, as a collection of agents storing archival resources.
Such a system contains a lot of agents, each of whom manages its own resources, dis-
locating them in the available infrastructure. Pro- viding appropriate information ex-
change protocols, individual agents can store resources in any way they want (e.g. in
the cloud, using blockchains, in a classic store, etc.). The management of migration
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and the diversification of resources would also lies on each agent. Due to the autonomy
of agents, one can imagine that each of them has any convenient configuration. When
the archival pack- age is to be disseminated, you would have to find the agent respon-
sible for the specific package.

4 CREDO overview

The CREDO' system is a digital repository which enables short- and long- term ar-
chiving of large volumes of digital resources. The project was led by Polish Security
Printing Works [12], in cooperation with Warsaw University of Technology.

By design the repository is to act both as a secure file storage and as a long- term dig-
ital archive, providing metadata management, and storing digital re- sources packed
together with their metadata in archival packages. When acting as an archive, reposi-
tory meets requirements of the OAIS (Open Archival In- formation System [1], ISO
14721:2012) standard that provides recommended practices for implementation of
digital archives. One of the primary functions of the repository is the support for vari-
ous currently available data carriers: hard drives, solid state drives, tapes. Reliability
of information readouts is ensured by the data recording replication mechanisms in the
used file system, as well as the distributed nature of the system that enables storing
copies of the resources in remote locations. The repository architecture is multi-tiered
and consists of loosely-coupled subsystems, which enables, together with the emer-
gence of new technologies, replacement and continuous upgrades of individual com-
ponents.

4.1 Archiving issues
The CREDO archive addresses most of the main long-term archiving problems.

— A technology obsolescence is addressed by possible utilization of various filesys-
tems, based on various media, and by relatively easy replacement of system mod-
ules.

— Information readability is ensured by storing digital resources only in selected,
sustained and non-proprietary formats, recognized as well-suited for digital archiv-

1 CREDO —the acronym of Polish name Cyfrowe REpozytorium DOkumentow, which means
‘Digital Document Repository’.
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ing, together with technical metadata describing the resources, and documentation
of formats used.

-1

nformation intelligibility is partially facilitated by storing descriptive metadata of

the archived resources.

A storage uncertainty is addressed by:

regular multi-level monitoring of data correctness, with use of low-level (built
in filesystem) and high-level CRC checks;

multi-level data replication: low-level replicas automatically maintained by
filesystem, and high-level replicas maintained by CREDO archive;

automatic data dislocation between different locations,

limited support for dislocation into separate federated archives, includ- ing syn-
chronization of activities on resource copies stored in separate archives;
continuously diagnosing and monitoring of data carriers and media replace-
ment management.

Economic efficiency is ensured by scheduling algorithms which appoint the sched-

ule for turning the servers on, when all the data storing servers are normally in the
off state.

4.2 CREDO architecture

The
(see

CREDO Digital Document Repository is divided into several subsystems
Fig. 1).
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— Archive Management Subsystem (AMS) controls activities of the archive: ingest,
search, and outgest sessions (as defined in OAIS standard [1]), inter- nal adminis-
trative processes, etc, and interacts with end-user. The subsystem stores also in its
database partial metadata of archived resources. This meta- data enables fast search
in the archive and is used to verify archive integrity and authenticity.

— Persistence Management Subsystem (PMS) monitors archive storage and works
out recommendations for data allocation and relocation, ensuring low storage fail-
ure risk. It also optimizes the operation of the storage media to achieve energy
savings. It co-operates with AMS, providing schedules of AMS activities.

— Security Management Subsystem (SMS) controls access to archives filesys- tems
and the archive buffer. It interacts with AMS to grant access rights necessary for
AMS activities but, for security reasons, it is separated from AMS. If necessary, it
can be implemented in different technology and run on physically separate hard-
ware.

— File Management Subsystems (FMS) consists of buffer filesystem, archive storage
filesystem and some auxiliary modules. One repository can use many such subsys-
tems, even implemented differently, but interacting with other subsystems of the
repository with the same set of well-defined protocols. Each FMS can contain
many filesystems, which may also be technologically diversified.

Due to the planned longevity, the repository cannot be dependent on any par- ticular
technology, as hardware and software. This is ensured by layer-component system ar-
chitecture with loose coupling between subsystems, and clearly de- fined interfaces
between them, which use standards-based communication protocols: RESTful Web
Services containing self-describing XML messages, and SQL queries (which also may
be replaced by REST/XML if necessary).

4.3 Persistence management subsystem

Persistence Management Subsystem (PMS) sets guidelines for the stream layer (file
system) on replicas placement, relocation of data, data carriers diagnose and replace-
ment, scheduling the access to the archive, and power management.

Replication Replication is the data migration method, that does not change the bit se-
quence on the data carrier. It assumes creating multiple copies of the same resource.
Additionally, the replication assumes that the resource is copied onto another carriers.
In CREDO, there are two levels of replication: low-level replication, that is assured by
the file system; and high-level replication, provided with the PMS. Both replication
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methods serve to ensure data security. Moreover, the high-level replication can be as-
sured on: (i) area level, where different copies of the same resource are kept under
different paths, (ii) file system level, where a resource is stored on different file sys-
tems, (iii) archive level, where a resource is secured on a few archives.

The higher the level of the replication, the data is safer, as the mechanisms ensure:
doubling the resource safety, diversification of a resource representation (when the
copies are kept under different file systems), geographical dispersion, when resource
is stored in different locations.

Relocation The goal of the relocation is to prevent data aging by refreshing the re-
source on another: carrier, area, file system, or archive. PMS assumes package relo-
cation using optimization methods, where the packages are relocated: peri- odically,
on safer area, with sub-optimal areas usage, and with energy efficiency. Moreover,
the relocation is coupled with the carriers replacement. The packages are automati-
cally high-level replicated among the areas, the PMS schedules the plan for a long-pe-
riod.

Data carriers diagnose and replacement The goals of the diagnose and replacement of

data carriers module are:

— Analysis of a risk concerning failures of data carriers and whole areas de- signed
for storage of archival packages. The analysis consider single pieces, lots, models
of carriers, and it goal is to predict the failure, and secure the data stored on the
carrier by replication, relocation on the other carriers, renewing, or emptying it.

— Replacement of carriers decision support system.

— Failure prevention due to prediction of the failure.

— Interoperability with the data relocation, by automatic rewriting data from the car-
riers under threat.

To obtain the goals, the module for carriers, and area reliability assessment is used. It
is common mechanism to provide the information about different: carriers, areas,
batches of carries to PMS. Moreover it provides information in- dependently of carri-
er type (hard disk, magnetic tape, CD, DVD, Blue-Ray, pen-drive, etc.). Finally it
solves the problem of a lack of technical solutions for monitoring, and managing
carriers. The module allows to choose a source or destination for the archival packag-
es during archive operation. Also, it specifies the moment for the migration. Finally,
it determines the areas for powering-on during reading or writing the archival pack-
ages.
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Power management In CREDO the carriers are divided onto storage ar- eas, that are
subject to the PMS management. Single storage area has assigned a number of data
carriers. The allocation of the packages onto storage areas is done by PMS, and a pow-
er management module manages areas starting-up, and shutting-down. Power manage-
ment system is coupled with a scheduling module, and it have to start-up given area,
when the schedule assumes operating on it. Similarly, when planned operations finish,
the power management module shuts the area down.

5 Designing long-term digital
archive - CREDO designers
experience

Our experience, after completing the task of designing and implementing a work- ing
long-term archive, is invaluable. In such an archive, it is important not only to secure-
ly store large data volumes along with complex metadata, but also to ensure long-term
persistence of data packets, energy efficiency, and to provide the reliable mechanisms
for periodic migrations to more reliable carriers or to new formats, checking of a lot of
package parameters. Therefore the task seems to be an interdisciplinary problem,
which needs appropriate skills in fields of IT, archiving and librarianship, optimiza-
tion, and even physics and chemistry.

As the problem of digital archiving is relatively new and almost none proven solutions
are widely accepted, it was quite difficult to set the right assumptions of the project. In
many cases the originally accepted assumptions had to be changed due to the accumu-
lated experience. Sometimes seemingly small changes, such as the decision to apply an
additional buffer between the archive and the client, resulted in significant changes in
the operation of the archive and the level of data security.

One of the most difficult and important problems related to digital archives is ensuring
energy efficiency. As the CREDO system is mainly based on hard disk storage, this
problem was particularly important. A module was designed for scheduling access to
media, ensuring that the memory power supply is switched on as rarely as possible. It
required use of complex algorithms in the field of operational research, and a specially
designed state machine, controlling archive operation in cooperation with scheduling
algorithms.
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Ensuring long-term persistence of digital data requires control over the po- tential un-
reliability of the data carriers, to enable migration to more reliable carriers before
failures occur. The development of mechanisms to predict media reliability required
deep entry into the theory of reliability and into chemical ki- netics. Importantly, de-
signed mechanisms are closely related to the specific type of media, because each
media type requires different knowledge.

Metadata management is one of the most important issues in digital archives, as the
stored resources can become useless if their metadata are lost. There are many com-
plex problems related to metadata, resulting from multiplicity of used standards and
formats, different expectations of various user groups (e.g. librar- ians versus content
creators), various levels of accuracy of available metadata, labor consumption of
metadata introduction, etc. The solutions adopted had to be flexible enough to
provide support for a variety of formats while maintaining the relative ease of enter-
ing and transforming information. The use of XML- based formats along with uni-
versal tools for processing this type of data (XSLT, XQuery) proved to be a good
choice.

One of the most difficult issues solved in the CREDO project turned out to be the
processing of information in accordance with the requirements of the OAIS standard
[1]. Although this had not been foreseen in the original project assump- tions, the
business partner demanded that such functionality be introduced into the repository.
This required the creation of appropriate mechanisms for man- aging the processing
of archival packages, which interact with the optimization of energy consumption.

Although the majority of technical problems related to the operation of the long-term
archive have been solved, the implementation of the created system for practical use is
still far away. However, problems with implementation result mainly not from sub-
stantive/technical issues, but from difficulties in cooperation between the university
and business. These difficulties result i.a. from a lack of understanding of the role that
universities should play in research and develop- ment projects. Business partners ex-
pect scientists to create ready-made IT solu- tions, while the university is not a soft-
ware-house: its role is to solve significant problems, not programming. Another source
of problems in the implementation of such complex system is the instability of the
business partner strategy, result- ing i.a. from personnel changes at the business part-
ner, and even for political reasons. Therefore, it seems that the system designed direct-
ly for the final user, such as the state archive, which has stable goals and needs, would
have a better chance of effective implementation. In the case of the CREDO project,
the busi- ness partner was an intermediary who intended to sell the ready-to-use sys-
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tem to end users. Both the ambiguity of the business goals of such an intermediary, and
the difficulty in acquiring long-term customers, significantly hamper the success of the
project implementation.

6 Summary

Storing the data for dozens of years introduces many issues, to mention only the most
important: technology obsolescence, energetic efficiency, file format expi- ration,
hardware and operating systems out-dating. Poland, as other countries, needs the solu-
tion for archiving different kinds of data: both analog and digi- tal born data, as audio-
visual data, medical information, documents, web pages, etc. The literature offers us
some insights for developing the long-term digital document repository; in this paper
and our other publications we described our CREDO archive.

CREDO Repository is designed to trustworthy and cost-effectively store large amounts
of digital resources (the instance built has over 2PB capacity), with use of standard
hardware and data carriers available now, and in the future. The so- lution addresses
most of main problems of long-term digital archiving of digital resources, including
possibility to adopt new technologies, and flexible metadata management, which
should ensure information authenticity, readability and in- telligibility.

The solution is designed for institutions that store large digital resources for long peri-
ods of time, e.g. institutions responsible for cultural heritage, mass media, state admin-
istration offices, health care institutions, etc.
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From the Past to Eternity -
Long Term Preservation
Derived From a Collaborative
Platform such as FOLIO

and New Data Models such
as FRBR

Miklés Lendvay, National Széchényi Library, Budapest, Hungary

Abstract

The past provided a lot of materials for libraries to preserve. But today, the amount of
publications created in all fields of culture is rapidly growing to a never seen extent.
What is even a bigger challenge, the amount of machine-generated and unstructured
data is growing at a rate more than exponential. If we want to face up to the challenge
of preserving some of these data for long term, without drowning in the sea of data, we
need to create new ways of cooperation when selecting, structuring and processing data.
This inevitably leads to a completely new data exchange and cataloguing model, a co-
operation platform and framework enabling more flexible workflows in data process-
ing and opening up the possibility of cooperation for a much wider audience: citizens,
scientists, and institutions.

This is why the National Széchényi Library took a leading role in defining a coopera-
tive and distributed nationwide library platform and is developing a self-hosted cloud-
based environment. Our library is committed to participating in the FOLIO (The Fu-
ture of Libraries is Open) community and contributing to developing the software with
the results achieved when creating the platform.

How does the new data philosophy FRBR (Functional Requirements for Bibliographic
Records) and the new data exchange format BIBFRAME (Bibliographic Framework)
affect the process of archiving data? To what extent can the FOLIO platform enhance
the creation of a meaningful, new archive technology? We are yet to see the answers to
these questions.
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The challenges libraries have to face today are manifold. The biggest challenge result-
ed from the extensively growing number of publications and the amount of informa-
tion that the library has to collect, process and make available.

The possibility of publication is not a privilege for the chosen few any more, as it used
to be in the past, but is available for almost all the people. These days, only a fraction
of the published materials goes through traditional channels such as editorial systems,
publishing houses and alike. Private publishing is no longer a rarity. However, select-
ing received materials, carried out in the past by well-organized editorial systems and
peer reviews, is an overwhelming task and this raises a question: Are national libraries
to take on a new role, and take responsibility for selecting materials and judging the
content of these? Prioritization, selection and filtering of the received materials is an
absolutely must — are we allowed to do that? And if we are, to what extent we should
do that? The intention is to collect and archive everything, and this is also anchored in
the prevailing law. Where are the limitations of collections? Who in the library should
select the scope of incoming materials?

The second biggest challenge today is the variety of materials. Earlier, printed materi-
als dominated, but today the amount of online publications and the number of digitally
created materials is increasing, in an abundance never seen before. Also, new types of
materials, such as video recordings of scientific lectures, web archives etc. are arising,
changing the library landscape.

A further challenge is that users of the library, patrons are accustomed to the possibil-
ity of actively contributing and not only consuming in a widely shared environment.
These users demand that they have similar opportunities also in the library sector —
which, if it ever happens, once again would increase the number of published materi-
als.

In existing library systems we have a huge amount of data, and in quite diverse for-
mats. The legacy is growing by attaching new parts and new fields to existing struc-
tures. The dominant data format in libraries is MARC21, originating from 50 years ago
when the intention was to have a machine-readable data exchange format (hence the
name: Machine Readable Code or ‘MARC’). Since then, other national formats have
been derived from MARC21 (USMARC, HUNMARC etc.), but the overall aim is to
have a unified data structure that makes sense for all participants. For unknown rea-
sons, in most cases software systems themselves have limited the internal data format
to exchange formats, resulting in much poorer internal descriptions than necessary. In
the last decades as new demands for fieclds emerged, information was added to the
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linear structure of the record, making it bigger and bigger: now we are very close in
number to two thousand fields and subfields in a single MARC record.

The library sector has created a big variety of software products and systems. These are
mostly software systems, which, similarly to MARC are constantly growing, respond-
ing to new demands as elements are added to existing structures. The result is big
monolithic systems, where flexible changes or additional features are very hard to in-
corporate. Often the cost of the change cannot be justified, and the user libraries in
their everyday work have to take the limitations of such golems into account, without
hope of realizing their demands. Small library systems vanished from the market, the
tendency is that only a few monolithic systems survive in the competition. For many
libraries, it is financially not feasible to purchase a new system and are developing in
house. They do this with the help of a very few (mostly underpaid) software develop-
ers, using internal systems and, in many cases, open source software solutions. The
result is a patchwork of poorly integrated (sometimes not at all integrated) software
pieces which have no clearly defined standard interfaces to interact with each other,
and thus, cannot use central functions such as user authentication, access management,
workflow engines etc.

Traditional systems and data models influence and, in a certain respect, determine —
and freeze — workflows in libraries. Our rigidly structured, old-fashioned hierarchies,
are formed by the good old punch-card logic and use traditional catalogue cards for
printed materials, mostly for monographic books. This library structure mirrors the
way libraries have been functioning in the last centuries. There is little or no scope for
new ways of collaborations technology would otherwise enable; the walls of these in-
stitutions are like medieval forts, and scientists and experts not integrated into an insti-
tution are cut off from the possibility of contributing to the library catalogues and
materials.

In the meantime, IT systems in our everyday life are characterized by many new fea-
tures: flexibility, individuality and commonly shared zones, connectedness, linked
data, structures and workflows for sharing the data, microservices, collaboration and
so on. Many obstacles and odd circumstances separate the new generation users from
the treasures of libraries. It is very rare that libraries are able to offer users 21* century
electronic services patrons outside of the library domain are used to. The world of the
library is separated from the rest of the world, there is no real fluid exchange between
the two. Users find access to library materials too complicated while the effort is not
justified for them, in comparison to, for example, using Google search or other inter-
net-based services.
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New generations brought about a fundamental shift in society. Today's youth have
a mindset different from that of previous generations. Instead of old structures and
rigid hierarchies of command and obedience, young people are used to existing and
cooperating in networks. In these networks, participants have equal rights, the respon-
sibility to contribute to a certain field is solely determined by expertise, and based on
this, one can assume a leading role in a work context. Instead of being controlled by
the hierarchical institutional positions, they draw on the wisdom of the community.
They empower both each other and the working group as a whole by extended cooper-
ation. They prefer taking small steps instead of planning far ahead into the future. They
experiment, and the next reasonable step is guided by the result of such free experi-
mentation, and processes are defined via community consensus rather than an appoint-
ed individual. They value openness, sharing, and transparency above all; dark cham-
bers of secrecy are not appealing for them anymore.

In the last couple of centuries, knowledge and secrecy of information meant power for
the privileged few, there is a new tendency for openness, enforced by young people.
The young generation has the right and the obligation to redefine the existing society
according their rules. It is also a remarkable tendency in religious communities: hidden
secret sects and churches are today replaced by the openness of religious communities
where even the role of the priest could be taken over by a member of community to
announce information or act as a temporary leader. Secret knowledge thus becomes
public knowledge.

What is known must be shared! This is also a motto of OCLC, the biggest library com-
munity, and this is also increasingly true in the context of library services. On a broad-
er scale, demand for a certain level of freedom is present in the younger generation:
they cannot be motivated by material wealth and profit, rather, they actively seek the
fulfilment of their aspirations and above all they wish to see purpose and meaning in
what they do. This shift of mindset is illustrated by Aaron Sachs’s and Anupam Kun-
du’s picture (Figure 1) — although making reference to the context of organizational
change, the same applies to libraries as organizations and also to society in general.

Summarizing the characteristics of a library of today in three selected aspects: data,
software solutions and work sharing, my investigation shows the following:

Data formats across systems are limited to exchange formats such as MARC or Dublin
Core. These are linear descriptions, which means information is repeatedly described
and the resulting entries are not connected to centrally described entities. Thus, with
very few exceptions, linking of existing data is not realized. This results in data dupli-
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Figure 1.

cation as well as a duplication of effort. Any piece of connected information is not
centrally connected to the main entry, but rather to any random catalogue entry, and
this causes lost connections in the data cloud. Copy cataloguing is a common way of
creating duplicate information — instead of using and linking existing information —
where already existing information is duplicated and altered for the own purposes of
the internal system. This data is mostly isolated in institutional systems, it is not public
nor widely available for cooperators — except sometimes in a limited way for other li-
braries of a given community / consortia.

Library systems are monolithic solutions — one ever-growing big system which is con-
stantly striving to fulfil new demands while using an existing logic and structure, most-
ly too narrow to satisfy expectations. Communication with the outside word is solved
by the usage of a number of API-s, which again adds to the complexity of the system.
The software used is mostly licensed, closed source, owned by development compa-
nies or the library communities.

Sharing of work happens mostly within an institutional hierarchy, with very little co-
operation between institutions. Protection and privacy of materials is very important,
copyright restrictions and the cautious European copyright approach (nothing is al-
lowed, unless a written formal approval from the rightsholder is provided) makes a lot
of materials only available inside the library building. Remote access, safe structures
and complex copyright management are a rarity.
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If we stick to this approach, growth in many areas will remain a curse for us. If we are
not able to shift our mindset and to take a big step in organizing our work in a com-
pletely different way, we will drown in the sea of data. We cannot do justice to arising
new sources and new players wishing to participate in this field, and definitely cannot
handle new types of media such as photos, private electronic collections and web ma-
terials. Do we have this as a real option? Do we have a free choice? Can we afford to
stay in our well known but limiting structures, or do we have to inevitably broaden our
understanding and drastically change our thinking? Human beings are capable of this,
any moment starting anew, reforming their attitude, all aspects of their behavior using
their creative capabilities. Out of human always derives a choice.

What feasible approaches can be identified, as we fundamentally change our mindset
and pay attention to the shift already happening in society? How would these three
fields, data, software systems and work sharing / cooperation look like in this new
paradigm? What is the renewed vision, towards which the National Széchényi Library
and its collaborating partners (public, academic, church libraries) will strive towards in
the near future?

The data model must be flexible, and completely the choice of any participating sys-
tem. There should be no limitation whatsoever, how the data are described and in what
ways the entities are connected. Only this approach can ensure, that the exchange and
the maintenance of the data is not limited to the library domain, and can be expanded
to any existing domain with its free and individual data formats. The link to cultural
institutions like museums and archives is obvious, but there must be a possibility of
cooperation opened with geographic name space institutions, with the domains of mil-
itary, education, transport, production, design etc. The data sources should not be lim-
ited to institutions, as many experts in certain domains, many scientists are not embed-
ded into institutional hierarchies. They should be capable of enriching the platform
data, the doors of ingesting digital data and catalogue information must be open for the
widest possible range of participants. The legacy of writers, with a lots of electronic
manuscripts and not published materials, have to be able to find their ways into safe-
guarded and archived library platforms. Citizen science and crowdsourcing must be
enabled. The data model should allow for any type of data format, must be definable
in a flexible way, without programmers’ intervention.

We have to aim to describe the entities by those experts, who have the deepest and
most reliable knowledge about them. Such entities could be any, the mostly used in
a library context are persons, institutions (libraries, publishing houses), geographic
name spaces and chronological dates, the most important ones being works, instances,
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agents. Those entities should be described only once and should be linked by connec-
tions to other entities. The enrichment should happen strictly by adding information
with a very precise information about the source, above all reflecting the trustworthi-
ness of the source. This approach will give to each entity and the relevant connections
a quality level qualification, and this is a clear indication of trustworthiness. It allows
to every participant to attach information freely and with an immediate effect, but for
consumers and users there will be a choice of selecting the range of trustworthiness, as
they work and utilize the selected data. In our project we will additionally introduce
a module called Loca Credibilia (Trusted Source / Place), which identifies the source
and originator of a digital object, allowing to trace back the route of a given digital
object. All entries can have many versions, can have competing data entries, but even
at individual field level the information of the source, and with this the trustworthiness,
is provided and stored.

With the growing amount of data produced and waiting to be processed, it would be
a naive approach to assume, that the problem could be solved by the increase of the
number of staff, hiring new cataloguers. The involvement of a broader expert commu-
nity is a must, but we should not ignore the option of the machine supported process-
ing. The machine can do processes on its own, without manual human intervention,
and there are tools and means, by which participants can teach the machine workflow
and increase significantly the accuracy of the computer’s process. Many processes in
improving the quality of digital materials are already making the life of colleagues
easier, and this feature can be easily introduced also in cataloguing the web harvested
materials, or in recognition of faces, objects etc. at the identification and cataloguing
of still and moving images. The machine can give a huge support in improving data
quality.

As the data is completely flexible and broken down to individual fields / entities, into
the smallest possible units, the same way the software system elements must also be
broken down to the smallest possible units, modules, and must be equally intercon-
nected, allowing the choice of components for the system users. Instead of monolithic
systems the modularity is a must! The above described data model needs distributed
systems, where the participants are defined in a flexible authentication and authoriza-
tion system, and flexibly defined control parameters will determine the workflows and
the connections within the system for all participants. This approach allows a very
unique complex setup for each co-worker, without programmers’ intervention, by set-
ting up the relevant parameters within the parameter setups. The machine/software
needs to be able to retrieve the information about the ever changing context, where the
user (librarian and patron alike) comes from, and according to this information the next
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step can be derived automatically and the user can be supported in his work with the
support of automated and fluent workflows.

There are many good examples of collaborative platforms, where the materials can be
reached widely in a very individual way. My personal favorite is Spotify, which pro-
vides music for the interested audience. This system comes very close to what a library
has to offer to its users. The songs and music pieces are well organized, can be ac-
cessed in many different ways. The authors are well-defined as entities, information
about them, history, recent concerts etc. are widely provided. The access to the music
pieces is on individual level, anyone can set up according his interest the playlists, can
even start a new customized radio station (which is generated half by human, half by
machine), and by providing information about preferences, can teach the system, what
materials should be suggested for him. But this alone would be a stand-alone, lonely
system! A wide range of collaboration can happen. Playlists can be shared, used and
maintained (built) by friends, family or any community. Anyone can be followed: art-
ists, who provide materials, and listeners, who consume information. Inspirations can
be received by browsing genre, friend’s listening habits, suggestions can be made to
each other. The system automatically generates “Discover Weekly” suggestion, which
is a weekly mixtape of fresh music, and enables new discoveries. “Release Radar” will
detect the new contributions of the favored artists. What a pleasure to collaborate in
such a delicate matter, as the music we are listening to!

Amazing, how Spotify develops the software. They realized that if you want to reach
a 100 % predictability, you will end up with 0 % innovation. So if you are really look-
ing for innovative systems, you need to accept the necessity of dead-end approaches
and failures. They even encourage themselves to celebrate failure! It has its own learn-
ing benefits, as we try out something, and learn by doing and from own experience, if
this is feasible or not. Being responsible developers, they create a fail-friendly environ-
ment, where a failure does not cause a catastrophe in the everyday operation, instead
of avoiding failures they concentrate on failure recovery. Instead of having huge re-
lease changes, they take the step-by-step approach, and they minimize the headache of
a release change by having small changes. Some key ideas of this development are:
limited blast radius via decoupled architecture and gradual rollout, experiment friendly
culture, waste-repellent culture, healthy culture heals broken process, culture-focused
roles. This is in every aspect a 21* century approach. (Figure 2 and 3)

There is a huge potential in sharing the software with the community. The tendency of
the modern era is the usage of open source systems, where the community can support
the development of certain functions. The smaller the modules are, the biggest is the
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chance that the modules can be interconnected in a very flexible and fruitful way. By
setting the commonly accepted rules between the modules and the communication in-
frastructure, the freedom of choice is guaranteed: variations of the same module can be
produced and made available, and existing modules can be customized if needed. The
ideal solution is of course, if the processes are driven within flexible modules by con-
trol parameters and setups, without having separate modules for individual variations.
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Figure 2.

The sharing of work is a big chance and potential in overcoming the staff shortage (and
often the shortage in domain specific expertise). This enhances the quality of data, and
can result in a never seen productivity and richness of data. The model of cooperation
must be open and transparent for every possible participant. The willingness of form-
ing the word and the information systems is given, as young users are used to it, and
this is time for the libraries to make use of this potential. An additional benefit is that
the users who are contributing to the richness of the library, will very likely use the
materials provided by the system and will come closer to the library domain. The sep-
aration of the open world and a closeness/secretiveness of the libraries can disappear,
by integrating the library treasures into a broad collaborative system. The bridges to
WikiData, WikiMedia, OpenStreetMap and alike can be built and used more exten-
sively, and this will connect further users to the library domain.

If libraries can achieve this, the growth is not a curse any more, but a blessing. In the
above context the growth contributes to the richness of well-organized materials. The
hidden knowledge of experts can be brought to daylight, the machine supported pro-
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Figure 3.

cesses can result in an immediate accessibility of digitally born data, and the flood of
data is beneficial for all participants. The freedom of choice is guaranteed in all as-
pects. The libraries can define their own responsibilities, workflows and such. The
boundaries between institution types will be dismantled, the cooperation of institutions
will not be limited any more. The users will be able to individualize their access re-
garding consumption, and regarding their contribution. The collaborative model will
bear fruits easily and using the immediately available (mostly open source) technical
solutions will harvest the low hanging fruits very soon.

There is a community developed platform, which pays attention to the above detailed
aspects. The platform is called FOLIO, “The Future of Libraries is Open”. This plat-
form with its strict communication rules accepted and obeyed by the developers / con-
tributors can ensure, that individually developed modules can communicate with each
other. The technical heart of this is OKAPI, an API gateway that manages communica-
tion and separation between apps and different tenants (installations) of the platform.
OKAPI is a message bus, the communication channel. The approach is based on mi-
croservices: the smallest possible units interconnected in a meaningful context. In this
the applications are language agnostic, applications can be written in any program-
ming language — which again provides the freedom of choice for the developer com-
munity. The apps can be open source, can be licensed, software developer companies
can integrate their products. The cooperation in FOLIO is based on the work sharing
of librarians, functionalists, strategists, service providers and developers, and enriched
by active users.
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The Hungarian National Library has signed a cooperation agreement with FOLIO in
2016. The first press release of FOLIO already announces a broad range of cooperation
partners, among them our library. Since then, our library is an active member of the
community, and with our requirements we aim to influence the scope of functionality
and the openness of the designed system. We have organized early 2017 a FOLIO day
in our library and invited all Hungarian libraries to learn more about this revolutionary
approach. We have sent invitation to the neighboring countries as well, and have re-
corded the presentations, which are available on our website www.oszk.hu/en. Since
then the community grew significantly, the World Of Open Libraries Conference
(WolfCon) held in Durham (Northern Carolina) in 2018 has received already 180 ac-
tive participants, who are actively engaged in the work with and around FOLIO.

In collaboration with other types of libraries (public, academic, university) the NSZL
has worked extensively on the requirements of a new national library platform for
Hungary. The result was a 70 pages document summarizing the broad overview of the
system and about 1.100 lines of requirements in addition to the “normal” functions of
already existing library systems like Alma, WordShare, OliSuit or Qulto. Our intention
is to create a cloud based hardware environment where this new collaborative platform
can run and be accessible for all participants. In the tender process it became very ob-
vious, that existing library systems cannot fulfil the requirement the Hungarian library
community has expressed, so the only feasible way forward is to implement the FO-
LIO framework, adding missing functionality to the existing modules and develop the
modules missing in cooperation with the community members. (Figure 4)

As a preparation for the implementation we are cleaning and converting the existing
data from our library system AMICUS and from all the existing systems around our
ILS (we have many different and outdated solutions for digital objects, etc). In the
meantime, with our external software developer partner we are in the process of devel-
oping the necessary software to handle entities for our new system (National Name-
space), a flexible cataloguing module to be able to catalogue any (really any!) type of
objects, a flexible access right module, and we are using and parametrizing an open
source web harvesting system. These are all based upon the concept of our new FOLIO
system using linked data, obeying the rules of the new cataloguing standard RDA (Re-
source Description and Access), the new library data exchange format BIBFRAME
2.0 (Bibliographic Framework) and the high level conceptual reference model devel-
oped within the entity-relationship framework LRM (Library Reference Model) by
IFLA. All these data connections are based on the FRBR (Functional Requirements of
Bibliographic Records) philosophy, which has its own but connected data model ver-
sion in the museum and archive domains.
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The entities libraries use reach far beyond the boundaries of libraries themselves.
Therefore, the namespace development in Hungary is a collaboration of many institu-
tions, and although NSZL is the lead in the development and will provide the infra-
structure for the system to run upon, there are further 11 institutions right now (and the
number is growing) whoare considering to be linked and are ready to contribute to the
system. The underlying principle is the language model: the complete Hungarian lan-
guage with all Hungarian words in it is labelled with identifiers. This means, that any
namespace created will use these identifiers, there are no strings applied in the system
— and with this the system can be language agnostic, if other languages are connected
to the identifiers. So far the following namespaces are created: person, corporate, geo-
graphic, event and source namespace. The scope can be extended to other namespaces.
The local namespaces can be linked to the central national namespace via identifiers.
This is a modular and linked software, already realizing and modelling the structure
used in the FOLIO complex: concepts of data model, flexible workflows, crowdsourc-
ing, collaboration options, and authentication levels are used and realized. (Figure 5)

Authentication and access rights is a crucial component in each subsystem. Defining
the domain (universe), institutions, branches, subbranches, groups, projects and indi-
viduals in a flexible way is essential, to allow a wide range of cooperation options and
still define very precisely the workflows and the data available for the relevant partic-
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ipants. In this context we ended up with a definition of a linked data relation between
the participants, flexible, expandable, nonlinear description of options, and we derive
the effective rights from those connections. There are options to grant or deny rights,
by using this concept the definition of rights is more effective and effort-saving.

The national library by law has to enable free access to all available information. In
this respect the national library has no right to select, what to collect and preserve and
archive forever. This means, that the increase in data quantity has no end, and the
amount of collected data is exponentially growing. The necessity of usable data mod-
els is even more imperative in the long term preservation concept. The definition of
well-defined and centrally used entities, the connections between identified objects/
entries, the usage of unique persistent identifiers all serve also the purpose of data
minimization and saves storage.

The most significant transition regarding the data concept is, that with the introduction
of the linked data, we rely on the data being there, where it should be. We do not du-
plicate the data — probably for the speedy access we cache some data temporarily, but
we do not store them for long, we do not store unnecessary duplications. This makes
data exchange unnecessary, so the significance of exchange format will disappear with
time. This is the direction we are going, but we are all aware, that there is an ecosystem
with the legacy data from the past (and present), which we have to feed for around
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a decade from now on. This makes a complex interfacing necessary, between the
linked universe and the existing systems based on data duplication.

And this is extremely important for long term preservation. We have to work on the
concepts of structuring the data to be preserved long term, keeping track of incremen-
tal changes very carefully, and keeping storage and retrieval effort to an absolute nec-
essary minimum. In this respect the aspects of work sharing and data models of linked
data are fundamentally imperative.

The FOLIO community with a joint effort is able to define a solution for an efficient,
cost saving and flexible long term preservation module. The National Széchényi Li-
brary is working on this now, exploring the new ways of a cloud based collaborative
platform. Always keeping in mind that although what we think is the right and modern
solution, tomorrow it might be an old fashioned one that could prevent further evolu-
tion. Therefore, whatever we do, the surrounding system must be flexible enough to
embrace a new solution without bigger transitional pain. In order to keep libraries in
the important position in the cultural landscape, we have to change almost everything
of what we have in the present environment. In the future, we have to rely merely on
constant change and evolution. In all definitions we form, we have to raise the abstrac-
tion level as high as we are able to do now — with the readiness to redefine everything
tomorrow. And this is a constant contribution: the librarians are aiming for sustainabil-
ity of the given and already achieved, the developers / strategists are looking for inno-
vation and overcoming and replacing the existing structures by always better ones.
This mutual support guarantees, that the current evolution in front of us is a gradual,
step by step approach, sustaining the existing, at the same time realizing the future. We
can trust in the wisdom of the broad community, which is always bigger than the wis-
dom of an individual, or of a same minded expert group. The world wide web provides
the cradle of cooperation for of all us. We have to be brave enough to open up the doors
widely for an extensive limitless cooperation, between domains and nations.

Further readings:

FOLIO community: www.folio.org

BIBFRAME model: www.bibframe.org

The National Széchényi Library: www.oszk.hu/en

The National Library Platform, webharvesting and digitization project:

http://www.oszk.hu/en/node/3490
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National Library Platform Project (NLP/OKP)

Parts of the Technical Description for the
Procurement of the NLP System

The cited parts, which are mere examples out of our complex tender documentation,
are illustrating the modularity, configurability and interoperability of the individual
functions within our desired FOLIO system.

Library Administration (LMA)

An important requirement is that the system should enable a wide variety of configu-
rations and parameters for the workflow processes, services and user interfaces han-
dled by the various software components (modules). Our expectations of configura-
tions in terms of the individual components are found in the list of requirements of the
respective components.

The structural buildup of the library must be precisely mirrored so that a refined and
granulated system of authorizations and privileges can be deployed. The structural
hierarchy of the library must be maintained. Some parts of the hierarchy are to be reg-
istered in the CAD module as well: in order to operate the interlibrary loan services
(ODR system) the registration of libraries of complex structure should be at least at
four levels. In the case of libraries with more sites and locations and branch libraries
each place of service must appear with its respective data (e.g., opening hours).

The LMA component handles the users’ privileges/access rights. The privileges are
hierarchic, which means the privilege of higher level is allowed to perform activities
assigned to lower-level privileges. Apart from the levels of privilege built into the
system there must be an option to define and assign new privileges centrally as well as
per library. Every activity can be assigned to the users. It should also be possible to
establish spheres of role: the individual privileges can be stuck together corresponding
to the individual single user scope of work and at the same time allocated to users. The
single user privileges can be restricted ensuing from the structural hierarchy of the li-
brary (e.g., they can borrow at certain places of service), or within certain workflow
processes (e.g., in the course of cataloging those engaged in formal description have
a different privilege from those doing subject cataloging meaning that specific fields
are edited by either group. The user identifiers must be unique together with the li-
brary’s identifier.
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Circulation (CIR)

The rules of circulation and document distribution, the patron categories and the perti-
nent privileges, the settings related to circulation can be determined with the appropri-
ate authorization: the number of loanable documents, duration of borrowing, renewal,
sanctions ensuing delayed return (warnings, charge of delay, legal measures) hold re-
quests, maintenance of opening and closing hours.

The creation of patron categories should be configurable: e.g., the library and/or li-
brary subunit of registration, the library/subunit concerning loan transactions, patron
type, patron privilege, document type concerning loan transactions, maximum number
of documents to be borrowed/placed on hold simultaneously, financial matters, etc.
The limits to load/hold must be automatically tracked by the system and it mustn’t al-
low exceeding the limits.

Patron identification should be at multiple level. It is possible to join national authen-
tication systems. It should be enabled in the NLP system, depending upon configura-
tion, to register patrons applying for the overall NLP system which enables the patron
—relative to their privileges — to log in to several libraries with the same username. The
central user authentication system assigns unique, unalterable identifier to the patron
and by virtue of this the patron data can be registered in the individual libraries. The
patron data can be altered by the authorized librarian.

Workflow Organization (WFL)

The expected functions of the WFL module fundamentally correspond to those of
a universal workflow tool with the provision that the WFL should be able to cooperate
with all the substantial functions of the modules of NLP outlined herein.

The WFL warrants tools for predefining workflow processes which can operate at all
levels of the envisaged NLP model as well as between its levels. There must be an
opportunity to conceive and run workflows the single stages of which are enacted
outside of the NLP. The definition and setting up of the workflows must rely upon
BPMN methodologies.

The WFL warrants workflow-monitoring support technically handled centrally yet
logically matching the NLP’s levels of data management in order for the currently in-
itiated or automatically started processes to be traceable and controllable.
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The scopes of the workflows can be defined at least by the division below:

e Central processes which are built upon common elements of the system and
emphatically upon the common catalog and only those users are affected that
possess privileges needed for central data management;

e Processes operating between the central levels and a library which typically
should be operating in events when the termination or completion path of a pro-
cess started at the central level is to be carried out at a given library’s level;

e Complex processes when in the running of the process more than one library
as well as central-level data management or process cycles are linked together.
Such a process is interlibrary loan.

e Processes running within one library where each affected stage of process is
enacted within one library or at most with the involvement of the library and
one outside participant (see below).

e Technical processes that are carried on between informatics systems and/or
services. Typically such processes are those of data export/import or other batch
jobs running without user involvement.

In the WFL there is an option to set up event triggers. These triggers are tied to certain
data recordings or user actions going on in the NLP modules, but it can also be an op-
tion to interpret it as a trigger for displaying the system contents (directories, files, etc.)
defined outside of the NLP.

The relationship of predefined workflows and the triggers can be determined within
the module. The result of the steps of a workflow must prevail as a trigger for the fol-
lowing step of the process. In the course of the process definitions the conditions of
branch-off points can be determined and during supervision expected from the system
it must be guaranteed that no inconsistent process definition can come about.

During the workflow definitions it is to be determined that the individual process steps
are enacted by who or by what. For instance, in the course of handling a demand for
procurement the recording of the demand can trigger a process of approval which pro-
cess is made perhaps possible by more participants (approvers), and approval will
come off when all the approvers have endorsed the demand. As the implementors
(participants) of the process steps can be programs too, it should be possible to define
processes where the agent of the process step is a particular program of informatics or
web-based service.
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The participants of each of the steps of the workflows can be classified into two major
groups:
a) Users who play a role determined for the workflows, the types of users are not the
same as the roles. The users by type are as follows:
e NLP-level librarian users
e Library-level librarian users
e Users identified in other partner institutions
o (Personified) named end users (patrons, researchers, etc.)
e Anonymous users (users without sign-in accessing the system via the web)
e NLP-level system administrators
e Library-level system administrators
e NLP-level technical users (external programs which effectuate their access to
the system by means of personified user codes)

b) Technical agents non-displayable as a user. These can be the following:
e Programs installed in local server environment running the NLP and prepared
for running
e Programs that can be called as a webservice and accessible with a permanent
URL
e Programs accessible as a webservice through a link resolver
e RSS-based webservices

The above participants can be dynamically set up in the definition of the workflow.
The participants belonging to group a) should appear in the system of privileges as
authorized persons so that the system can concretely determine upon execution of the
workflow the user who will be affected in the process step.

The workflows can be initiated by the user and not only by triggers. As far as the work-
flow is initiated by the user, then a special protagonist will emerge who is the START-
ER (or initiator). In the course of the definition of the workflow the STARTER should
be an exceptional role-player so that the steps which at all events are to be executed by
it or they should reach it eventually can be identifiable. For example, when a request
for acquisition is brought about by a librarian, then the librarian will be the STARTER,
so when the process runs off and every approval has been granted then the STARTER
will get notification that its demand has been approved. It follows, then, that during the
running of the workflows the individual logical role players (who are linked via privi-
leges) must appear in the system as actual role players.
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During the definition, the WFL is capable of sending forward notices linked to any of
the steps to role players determined at the logical level whose factual accessibility
should be determined or resolved by the system at the actual running.

It is an option that during definition of the workflows the triggering of another work-
flow defined earlier can be fixed as a step.

The system must provide workflow simulation in the period of defining to test how the
defined process will run off in practice.

The execution of concrete workflows is monitored by the system and, also, reports and
queries built upon the logs should be available the running of which, like that of the
definitions, is assigned to a special privilege.

General Expectations of Information Technology

The NLP software should support the data storage to be brought about in a (geo)redun-
dant manner in terms of the handled contents, and the reserved operation, that is, in the
event of service outage the redundant site is capable of taking over the functions in
a short period of time and the recovery won’t involve data loss or inconsistent state.
The live service is invariably secured by a (primary) NLP installation running on a giv-
en locality, while there is a backup site installed in another locality with full function-
ality that can be run automatically or by manual intervention.

The system is of full modular structure. This allows for several basic configurations

and the changing thereof:

— libraries participating in the system may use even a module divergent from the
basic module, i.e., the system makes it possible to operate in parallel several ver-
sions of the same module,

e the modules can be freely replaceable, their upgrade to more state-of-the-art
versions is possible;

e the modules can communicate with one another on standard interfaces, that is,
the change of the module won’t debilitate the operation of other modules;

e the modules themselves are independent of the programming language, i.e.,
they can be written in any language.

The linguistic appearance of the modules (screens, images of printing) is freely se-
lectable from among the languages offered, by installation and by user too. The num-
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ber of languages available can be freely expanded, the system gives assistance to trans-
lations via user functions without programmers’ interference.

The effectuation of the system is independent of the database manager. In the system,
any database handling tool can be used the replacement of which is possible in the
technical advancement.

As for the functions, in each function (catalog, treatment of privileges and users, insti-
tutional namespaces, etc.) several layers are to be materialized:

e common layer: participants handle common data on the commonly used soft-
ware;

e central layer: data generated by software differing by institutions are synchro-
nized and uploaded into the central data storage or downloaded from it by the
systems;

e shared layer: the NLP system is capable of reaching data stored in the institu-
tions’ own systems without taking them over or harvesting them using them for
view or listing. In this case both the application software and the data remain
within the scope of the related institutions and won’t merge with the NLP sys-
tem.

In the course of data processing the catalogers have access to the data on the basis of
levels of qualification and authentication. In a complex system they are enabled to
move the data forward in the procedure, to raise them on higher level of qualification
and authentication or relegate them on a lower level, to delegate tasks and assign-
ments, to publish data, etc. The system warrants access to the data across the whole
spectrum along this logic.

Display, User Interface, Facade (UIX)

The entire system will have a unified facade with the employment of a unified suite of
icons. In addition, this component should ensure the appearance of an individual image
for the libraries without programming/encoding, with parameters. On its own surface
a member library should have the opportunity to feature the institution and its logo,
configurable color schemes and fonts. On the emerging surface there should be avail-
able a virtual keyboard for the input of special characters.

There is an option to form an accessible user surface in compliance with level ’AA’ of
the W3C Accessibility Standard, e.g., a mode of operation of oversize contrast for the
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visibility disabled, a loudspeaker help, the embedding of a text reciter, option of setting
and enlarging font size.

Across the entire system there is a regularly updated context-sensitive help for the user
surfaces. Also, the use of QR codes is possible (e.g., mobile help, display of informa-
tion, a map of building for easy roaming). There are push-based notifications, config-
urable at the level of institution and by member library, on the events, useful informa-
tion, contingent problems. There is an option to keep news, associated curiosities on
perpetual display. The user surface must have an option for web-based update.

Access to the functions is possible according to privileges, in a configurable manner
(at the institutional level and at the workflow level within it). The state of being logged-
in should be finely visible on the opening page and, pursuant to the privileges of the
signed-in user, the functions associated to them must come up (or get into active sta-
tus). It is possible to use several functions in parallel, with suitability, and the naviga-
tion between the individual functions should be clearly viewable. While the function
given in the user account is being used the other functions too can be viewable/acces-
sible. The user can set the various elements of the display (opening of some functions
on a new page, in a new window, a set of tools with parameters, etc.). Among data
accessible within the functions there should be an option for query and sorting of hits.

In the NLP and Discovery system the display can be configurable. The data must be
displayable concerning all types of documents, together with special data, and in every
function configurable depending on the special treatment. It is possible to formulate
brief and detailed forms of display for the bibliographic, authority and copy data.

In a number of functions of the NLP system (acquisitions, cataloging, circulation, etc.,)
the formats of display should be configurably crafted and customizable according to
the specifics and data of the tasks.

In the Discovery system it is possible to determine various formats (e.g., display of
clusters of hits in formats with the determination of fields and field groups). In the
patron settings too there must be an option to choose a format for saving and printing
into the patron’s library and for forwarding. The patron can choose from a list of pre-
defined formats, or from a predefined list of data elements. The system is able to show
indexed data originating from other databases via the standard API. There is an option
for graphic display or data visualization on the basis of a list of hits (e.g., charts on the
percent division of hits, the placement of data on a timeline).
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When the digital contents are shown, it should be possible to create flexible visualizing
pages(s) and to form various display surfaces according to document types and partial
collections. There are to be customizable user surfaces: layers formed individually by
partial collection (appearance, functions, helps, headers, footers).

The webpage displaying the document can be shared in the major social media pages
and its link sent via email. There must be an option for displaying documents similar
to the hit, flexibly defined on the basis of metadata.
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Narodni digitalni archiv
oslavi 3. narozeniny

Jifi Bernas, Narodni archiv Ceské republiky, Praha, CR

Abstrakt

Prezentace i ¢lanek se budou vénovat feseni digitalni archivace v CR, zejména pak
Néarodnimu digitdlnimu archivu. Pfedstavena budou legislativni vychodiska, organi-
zacni a financni zajisténi digitalniho archivu, principy jeho fungovani a dalsiho rozvo-
je. Zahrnuty budou dosavadni zkuSenosti s akvizici digitalnich archivalii, s formaty
a objemy dat.

Abstract

Presentation and article will deal with digital archiving in the Czech Republic, especi-
ally the National Digital Archive. Presented will be the legislative bases, organizatio-
nal and financial provision of the digital archive, principles of its functioning and
further development. Existing experience with the acquisition of digital archival re-
cords, formats and data volumes will be included.

Uvod

Prvni tivahy o moznostech digitalni archivace se v ¢eském archivnictvi objevily pfi-
blizné v polovin€ devadesatych let 20. stoleti. Na ptivodni myslenky o nutnosti fesit
ukladani digitalnich dokumenti navazaly konkrétni vyzkumné projekty realizované za
Gi¢asti Odboru archivni spravy MV, CVUT a Narodniho archivu v letech 2001-2005,
na jejichz zaklad¢ dostaly zaméry konkrétnéjsi podobu.

Snaha o feSeni archivace digitalnich archivalii vyustila v usneseni vlady ¢. 11 ze 7. led-
na 2004. Timto usnesenim ulozila vlada svému mistopfedsedovi a ministru vnitra
zpracovat ve spolupraci s ministrem informatiky projekt dlouhodobého uchovavani
a zptistupniovani dokumenti v digitalni podobé. V piedkladaci zprave usneseni byla
nejen konstatovana a zdtivodnéna nutnost fesit dlouhodobé uchovavani digitalnich do-
kumentt, ale rovnéz byl uren postup sméfujici k vybudovani digitalniho archivu.
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Nejprve mél byt pii Narodnim archivu sestaven tym, jehoz ukolem byla piiprava pod-
kladt pro zpracovani projektu. Na jeho zaklad¢ pak mél byt vybudovan digitalni ar-
chiv.

Naléhavost feSeni problému digitalni archivace byla néasledné podpotena i rozvojem
e-governmentu, ktery neni bez vyieseni digitalni archivace v zasadé mozny.

Na zaklad¢ uvedeného vladniho usneseni byl v Narodnim archivu ustaven na konci
roku 2005 ustaven tym, jehoz tikolem bylo shromazdit podklady a vypracovat zadava-
ci dokumentaci pro vybér zpracovatele projektu digitalni archiv. Vybrany dodavatel
pak v obdobi od cervence 2007 do unora 2008 zpracoval technologicky projekt Praco-
vist¢ pro dlouhodobé uchovavani a zptistupnovani dokumentti v digitalni podobé
(http://www.nacr.cz/zpravy/projekt nda.aspx). Na jeho zaklade€ byly nasledné podnik-
nuty kroky k vybudovani specializovaného pracovisté zabyvajici se dlouhodobym
uchovavanim digitalnich dokumentt pti Narodnim archivu. Jedna se o pracovisté, pro
které se vzilo pojmenovani Narodni digitalni archiv.

Koncepce péce o digitalni archivalie
v CR

Digitalni dokumenty plynule navazuji v produkci ptivodct na tradicni dokumenty.
Digitalni archivalie jsou proto chapany jako soucast stavajicich archivnich fondd, ve
kterych rovnéz plynule navazuji na tradi¢ni archivalie. Oba typy archivalii se lisi jen
svou fyzickou podstatou a formou, jakou je tieba o né peovat. Na zaklad¢ tohoto
pristupu je digitalni archiv chapan jako specializované pracovisté zajistujici dlouho-
dobé ulozeni a Citelnost digitalnich archivalii. Tyto archivalie vSak ziistavaji v archiv-
ni péci piislusnych archivi, které provadéji jejich vyber a fesi jejich archivni zpraco-
vani.

Problematika dlouhodobého uchovavani digitalnich dokumentd je vSak finanéné na-
ro¢na. Proto bylo zvoleno feSeni, jimz je jeden hlavni digitalni archiv pii Narodnim
archivu oznacovany jako Narodni digitalni archive. Narodni digitalni archiv je tedy
v Ceské republice jedingm digitalnim archivem pro uloZeni digitalnich archivalii
v péci Narodniho archivu, Archivu bezpeénostnich slozek a statnich oblastnich archi-
vi. Ostatni akreditované archivy maji moznost ukladat své digitalni archivalie v Na-
rodnim digitdlnim archivu, vybudovat si vlastni digitalni archiv nebo ukladat v digital-
nim archivu jiného archivu. Pokud si archiv vybuduje vlastni digitalni archiv je sou-
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¢asti udéleni opravnéni ukladat digitalni archivalie i potvrzeni o uspé$ném pienosu
jimi spravovanych archivalii do Narodniho digitalniho archivu. Kazdy digitalni archiv
by tak mél byt schopen v ptipadé svého zaniku piedat spravované digitalni archivalie
do Narodniho digitalniho archivu.

Legislativni vychodiska

Zaklad archivni legislativy tvoii zakon ¢. 499/2004 Sb., o archivnictvi a spisové sluz-
bé. V oblasti péce o digitalni dokumenty tento zdkon urcuje kompetence ministerstva
a archivi, stanovuje podminky pro udéleni ¢i odnéti opravnéni k ukladani archivalii
v digitalni podobé a v neposledni fad¢ definuje tikoly portali pro zpfistupnéni archiva-
lii v digitalni podobé.

Ustanoveni zakona dale upfesnuji nasledujici provadéci predpisy: vyhlaska ¢. 645/2004
Sb., kterou se provadéji nekterd ustanoveni zdkona o archivnictvi a spisové sluzbe,
vyhlaska ¢. 259/2012 Sb., o podrobnostech vykonu spisové sluzby, a oznameni Mini-
sterstva vnitra, kterym se zvefejituje Narodni standard pro elektronické systémy spiso-
vé sluzby (VMV ¢a 57/2017).

Vyhlaska ¢. 645/2004 Sb. v oblasti digitalnich archivalii definuje zejména minimalni
mnozinu popisnych metadat. Pro péci o digitalni dokumenty a digitalni archivalie jsou
vyznamngj$i zbylé dva provadéci predpisy. Vyhlaska ¢. 259/2012 Sb. Stanovuje kromé
povinnosti pfi piijmu, spravé a vyfazovani digitalnich dokumentt vystupni datové for-
maty, tj formaty pro vystup z elektronického systému spisové sluzby, formaty pro do-
kumenty ukladané ve spisovné a pro dokumenty predavané do digitalniho archivu.
Narodni standard pro elektronické systémy spisové sluzby pak stanovuje vlastnosti,
které elektronicky systém spisové sluzby musi mit a podobu SIP, tj. datovych jednotek
s logicky definovanou strukturou pro pfedani dat a jejich metadat za ucelem jejich
dlouhodobého ulozeni.

Organizacni zajisténi

Narodni digitalni archiv neni samostatnou instituci, ale tvofi nedilnou soucast Narod-
niho archivu. Jedna se vlastn€ o popularni oznaceni pracovisté zabyvajici se dlouhodo-
bym uchovavanim dokumentt v digitalni podobé. Tym spravujici a rozvijejici Narod-
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ni digitalni archiv je soucasti Oddéleni kontroly vykonu spisové sluzby, fonda statni
spravy po roce 1992 a elektronickych dokument Narodniho archivu. Konkrétné se
jedna o usek ICT, ktery zajist'uje vlastni provoz technologii, vlastni vyvoj aplikaci,
kontrolu aplikaci vyvijenych externim subjektem, testovani a rozvoj systémd, a usek
metodiky, ktery se podili na definici pozadavkd, kontrole jejich naplnéni a piipravé
legislativy a metodik péce o digitalni dokumenty.

Tym spravujici Narodni digitalni archiv v souc¢asné dob¢ tvoii ¢tyfi vyvojovi pracov-
nici ICT (programatofi, analytici), tii operatoii ICT, ¢tyfi spravcei ICT a tii metodici.

Financ¢ni zajisténi

Stabilni financovani je jednim ze zakladnich predpokladt dlouhodobé archivace digi-
talnich dokumentt. V CR se v zasadé tento predpoklad podafilo usp&sné naplnit, nebot
nedlouho po dokonceni vyse zminéného projektu Pracovisté pro dlouhodobé uchova-
vani a zptistupfiovani dokumentt v digitalni podobg, tj. v dubnu 2008, schvalila vlada
svym usnesenim ¢. 447 z roku 2008, k zabezpeceni plnéni ukol ve véci vybudovani
Narodniho digitalniho archivu, ¢erpani finan¢nich prostiedkti na vybudovani Narodni-
ho digitalniho archivu. Pozd¢ji vlada usnesenim ¢. 611 z 9. srpna 2013, k Informaci
o stavu projektu Narodniho digitalniho archivu a pfedpokladech zajisténi jeho stan-
dardniho provozu, ulozila ministru vnitra zabezpecit finan¢ni prosttedky nezbytné pro
provoz a rozvoj Narodniho digitalniho archivu. Zminované finan¢ni prostredky zahr-
nuji investicni (rozvoj), provozni i mzdové naklady a pocinaje 2. pololetim roku 2014
byly pfidany do rozpoctu Narodniho archivu.

Piivodnim zadmérem bylo vybudovat Narodni digitalni archiv jako uceleny systém do-
dany externim dodavatelem. Za timto ucelem byl zpracovan projekt Narodni digitalni
archiv spolufinancovany ze Strukturalnich fondi Evropské unie. Projekt zahrnoval
vybudovani prostor pro hlavni i zalozni tlozist¢ a vyvoj informacniho systému. Byl
zahajen v roce 2011, nicméné pro potize s realizaci vefejné zakazky jeho hlavni ¢asti,
informaéniho systému, musel byt v roce 2014 ukonéen. Vzhledem ke komplikacim
bylo jiz v prubéhu projektu zvazovano nahradni feSeni. Po zruSeni projektu pak byl
Narodni digitalni archiv vybudovan jako modularni systém zalozeny na LTP Archive-
matica. Tento systém je v soucasnosti modernizovan opét z prostiedkti Strukturalnich
fondt EU v ramci probihajiciho projektu Narodni digitalni archiv II.
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Popis NDA

Narodni digitalni archiv je koncipovan jako modularni systém a vychazi ze standardu
OAIS (ISO 14721:2003 — Open Archival Information System). Dokument a jeho me-
tadata tvofi bali¢ek s jednotnou strukturou. Podle standardu OAIS jsou tyto balicky
nazyvany SIP — Submission Information Package (balicek pfijimany do digitalniho
archivu), AIP — Archival Information Package (balicek pro uchovani v digitalnim ar-
chivu) a DIP — Dissemination Information Package (bali¢ek poskytovany digitalnim
archivem). Narodni digitalni archiv tvoii dva informacni systémy IS NDA a IS Archiv-
ni portdl. Oba systémy funguji samostatné a spolu komunikuji omezenou mnozinou
protokoli.

Zakladem IS NDA je LTP Archivematica, ktery je doplnén o moduly umoziujici pii-
jem SIP balickt definovanych Narodnim standardem pro elektronické systémy a SIP
pro vybér mimo skartacni fizeni, distribuci AIP do zalozniho pracovisté a piistup k AIP
a metadatim. Systém je uzavieny a umistény v samostatném segmentu sité. Béznému
uzivateli je zcela nedostupny.

IS Archivni portal je uren pro komunikaci Narodniho digitalniho archivu s vnéjsimi
uzivateli. Jedna se o webovou aplikaci, ktera umoznuje zejména provadét vybér archi-
valii ve skarta¢nim fizeni a mimo n¢j. Ostatni funkce jsou momentalné implementova-
ny v minimalnim rozsahu a jejich rozvoj je planovan az v ramci projektu Néarodni di-
gitalni archiv II.

Zpusob uchovani

Dlouhodobé uchovani digitalnich dokumenti sestdva ze zachovani dokumentu a ze
zajisténi jeho Citelnosti. Problematika zachovani dokumentu je feSena vicenasobnym
ulozenim dokumentu. Dokument je ulozen soubézné do hlavniho a do zalozniho tlo-
7i$té, v nichz je uchovavan a je kontrolovano, zda jsou totozné. Neprobiha tedy syn-
chronizace ulozist, ale loZzisté jsou na sob&é nezavisla. V soucasné dobé jsou data
ulozena na diskovych polich umisténych v budovach Narodniho archivu v Praze 4
a v Praze 6. V nasledujicim roce planujeme piesun zalozniho ulozisté do Hluboké nad

Vltavou.

Citelnost dokumentu je zajistovana pomoci migrace. Pozornost je prioritné vénovana
formatim piichazejicim do digitalniho archivu od pivodci, zejména ufadi. Vyhlaska
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¢.259/2012 Sb. definuje vystupni formaty pro statické textovych dokumentt a statické
kombinované textové a obrazové dokumenty (PDF/A, ISO 19005), statické obrazové
dokumenty (PNG, JPG, TIF revize 6), dynamické obrazové dokumenty (MPEG-1,
MPEG-2, GIF), zvukové dokumenty (MP2, MP3, WAV-PCM), databdze (XML s do-
stupnym DTD nebo XSD) a metadata dokumenti ve spisové sluzbé (XML definované
Narodnim standardem, pfilohou €. 2).

Pfi ukladani do LTP Archivematica jsou formaty soubort identifikovany a migrovany
podle defaultnich pravidel systému. V soucasné dob¢ se Narodni digitalni archiv sou-
stted’'uje zejména na akvizici digitalnich dokumentd, a proto je podrobnéjsi identifika-
ce formatt a stanoveni vlastnich migracnich strategii ukolem, ktery teprve ceka na

feseni. Aktualn¢ je zkoumano vyuziti formatu SIARD pro ukladani databazi.

Jak jiz bylo zminéno, soustfedi se Narodni digitalni archiv zejména na akvizici. Pro-
blematika pfistupu k uloZzenym digitalnim archivaliim je proto feSena az nyni v ramci
projektu Narodni digitalni archiv II. V jeho ramci bude Archivni portal rozsifen o mo-
dul eZpftistupnéni, ktery umozni uzivateliim piistup k digitalnim archivaliim. Ptistupo-
vat bude mozno anonymné (ptijde-li o archivalie pfistupné bez omezeni) nebo na za-
klad¢ badatelského listu.

Akvizice

K akvizici archivalii dochazi dvéma zplsoby: vybérem ve skartacnim fizeni a vybe-
rem mimo skartacni fizeni. Vybér probihd prostiednictvim Archivniho portalu. Je da-
lezité zduraznit, ze vybér ve skartacnim fizeni se tyka vSech dokumentt evidovanych
v elektronickém systému spisové sluzby. Tedy i analogové dokumenty evidované
v elektronickém systému prochézeji vybérem prostiednictvim Archivniho portalu.

Vybér ve skartacnim rizeni

Vybér archivalii ve skartacnim fizeni zahajuje zpravidla ptivodce. Po ptihlaseni
k webovému rozhrani archivniho portalu zalozi? skartacni fizeni a nahraje SIP. Pfitom
neni nutné nahravat SIP jednotlivé, ale je mozné, a vzhledem k poctu SIP i vyhodné,
balicky pted nahravanim zabalit metodou ZIP a nahravat je jako jeden soubor.
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Po nahrani jsou jednotlivé SIP podrobeny antivirové kontrole a validaci. Podoba SIP je
stanovena Narodnim standardem pro elektronické systémy spisové sluzby a zde nasta-
vaji prvni problémy. Ac¢koli prvni verze Narodniho standardu je jiz z roku 2009 (nove-
lizované verze z roku 2012 a 2018) maji mnohé systémy problém s jeho vytvorenim.
Problémem se ukézal jiz pozadavek, aby vzniklé XML odpovidalo pfedepsanému
schématu. Narodni archiv proto na svych strankach zpfistupnil validator SIP, ktery
umoziuje pavodci ¢i dodavateli systému spisové sluzby zkontrolovat si jim produko-
vané SIP. Postupné se vsak situace zlepsila a v dnesni dob¢ vyskyt chybné konstruova-
nych SIP poklesl na minimum. Vyvstal v§ak novy problém, a to v podob¢ kvality vy-
pliiovanych metadat. Do zna¢né miry se zde projevuji nedostatky ve vedeni spisové
sluzby, které nebyly do této doby viditelné. Nékteré udaje nejsou vypliovany viibec,
nekteré nedbale. Pii prilezitosti novely Narodniho standardu tak doslo i k doplnéni
validatoru SIP o testy obsahu a jeho konzistence.

SIP pro analogovy dokument ¢i spis tvoii pouze metadata, ackoli neni vylouceno, aby
byl v balicku pfilozen i koncept dokumentu v digitalni podobé. SIP digitalniho doku-
mentu nebo spisu sestava z metadat a komponent. V piipad¢ skartacniho fizeni ptipou-
Sti vyhlaska ¢. 259/2012 Sb. pouziti redukovaného SIP tvofen¢ho pouze metadaty.
V takovém pftipad¢ je plnohodnotny SIP predkladam az na vyzvu archivare. Moznost
prekladat redukovany SIP digitalniho spisu nebo dokumentu byla zavedena, aby se
snizilo mnozstvi dat prendSenych pfi skartacnim fizeni.

Po nahrani vSech balickd predava ptivodce fizeni pfislusnému archivu a ziskava se-
znam vSech nahranych SIP s casem nahrani, velikosti balicku a kontrolnim souctem
SHAS512. Seznam poté odesila tradi¢ni cestou ptislusnému archivu jako pfilohu navr-
hu na vybér ve skartaénim fizeni.

Archivat se po obdrzeni navrhu pfihlasi k webovému rozhrani Archivniho portélu, kde
si vyhleda ptislusné fizeni a prostfednictvim modulu eSkartace provede vybér. Pokud
jsou posuzovany digitalni dokumenty, které¢ ptivodce zaslal v podobé redukovaného
SIP (pouze s metadaty), mize si vyzadat predlozeni plnohodnotného SIP. Tento poza-
davek zasila ptivodci v podobé XML souboru, jehoz podoba je uré¢ena Narodnim stan-
dardem. Pivodce pak na vyzvu nahraje pozadované dokumenty opét prostiednictvim
Archivniho portalu.

Po ukonceni vybéru je vygenerovan XML soubor obsahujici rozhodnuti archivare:
vybrat za archivalii, zni€it nebo vytadit ze skartacniho fizeni. Podoba XML je defino-
vana Narodnim standardem. Pokud nejsou pii skartacnim fizeni vybrany archivalie,
ptvodce vyznadi ve svém systému spisové sluzby u kazdého dilu, spisu ¢i dokumen-
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tu informace o skartacnim fizeni a mize ze systému odstranit komponenty. V opac-
ném piipadé vycka s vyzna¢enim do uspésného ulozeni vybranych archivalii v digi-
talnim archivu a pfipravi plnohodnotné SIP vybranych dili, spist a dokumenti k pie-
jimce.

V soucasné dobé probihd v ramci projektu Narodni digitalni archiv II modernizace,
ktera odstrani nutnost nahravat SIP pies webové rozhrani a pfinese moznost zasilat SIP
prostiednictvim webové sluzby ptimo ze systému spisové sluzby ptivodce. Analogicky
bude probihat pfipadné piedlozeni plnohodnotného SIP a zaslani rozhodnuti o vybéru.

V 4

Vybér mimo skartacni rizeni

Vybér mimo skartaéni fizeni je uren zejména pro digitalni dokumenty, které nejsou
evidovany v elektronickém systému spisové sluzby. Typicky se miiZze jednat o doku-
menty soukromé osoby strukturované pouze za pomoci adresaiové struktury na disku.

Pii vybéru mimo skartacni fizeni zahajuje proces archivar a po zvazeni okolnosti pak
nahrava soubory, které jsou pfedmétem vybéru, prostiednictvim webového rozhrani
Archivniho portalu sam nebo vytvoii pro ptivodce docasny ucet. Pti zaloZeni vybéru
mimo skartaéni fizeni zada archivar zdkladni informace k nému: ¢islo jednaci, ptivod-
ce, archiv. Adresarova struktura se vzdy nahrava zabalenad metodou ZIP. Nahrané sou-
bory projdou po nahrani antivirovou kontrolou.

Archivar nasledné provadi vybér ve webovém rozhranim ptipominajicim spravce sou-
bort typu Norton Commander. V levém okné vidi nahranou adresafovou strukturu,
v pravém okné pak vytvafi strukturu datasetl ze souborti vybranych za archivalii.
K jednotlivym datasetiim, adresaitim i soubortim nasledn¢ vypliiuje metadata. Néktera
z metadat se aplikace snazi ze soubori ziskat automaticky (EXIF, systémové informa-
ce).

Po ukonéeni vybéru vytvorii aplikace z definovanych dataseta SIP, které odesle k pie-
jimce. Podoba SIP z vybéru mimo skarta¢ni fizeni neni ukotvena legislativné, ale jedna
se o interni format Narodniho archivu. Zkusenosti z jeho tvorby Narodni archiv na-
sledné vyuzil ve svych navrzich pfi piipraveé SIP pro vybér ve skartacnim fizeni.
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Prejimka

V rozhrani archivniho portalu je archivaii k dispozici seznam pfipravenych, probihaji-
cich ¢i ukon€enych piejimek.

Ke kazd¢ ptejimce je nutno vyplnit zdkladni metadata: ¢islo jednaci, ptirastkové ¢islo,
pecujici archiv, archivni fond a ptivodce. Udaje, které jsou jiz systému znamy, jsou
doplnény automaticky. Nahravani SIP k ptejimce probiha obdobné¢ jako pfi skartaénim
fizeni.

Zpracovavana piejimka je nejprve normalizovana v modulu ePfejimky. tento modul je
urcitym reliktem. Do nedavné doby nebyla struktura SIP pro skartacni fizeni v Narod-
nim standardu jednoznaéné definovana, proto z riznych SIPu prichazely mirn¢ odlisné
SIP. Dnes je jiz tento SIP definovan jako adresaiova struktura obsahujici soubor mets.
xml a adresat komponenty, ktera mize byt zabalena metodou ZIP, ale dfive se bylo
mozno setkat pii pfejimce ze skarta¢niho fizeni s riznymi SIP. Nebylo napiiklad usta-
leno pojmenovani samotného souboru XML s metadaty dle Narodniho standardu. Si-
tuaci si znesnadnil i Narodni archiv sam, kdyz s ohledem na mozné komplikace pri
zpracovani XML obsahujicimi komponenty (ptivodni verze Narodniho standardu
predpokladala komponenty ptimo v XML) ptipoustél i SIP v podob¢ adresarové struk-
tury s komponentami mimo XML zabalené metodou SIP.

Modulu ePiejimky jsou SIP zasilany prostfednictvim WSDL a tento modul zaroven
pfedstavuje hranici mezi Archivnim portalem a IS NDA. Pfejimka je nasledné zpraco-
vavana modulem Pfijem, od kter¢ho je oddélen firewallem a k némuz nema pfistup.

Modul Piijem si piejimku stahne za pomoci SFTP a ovéii pomoci kontrolnich souctu,
ze prenos probehl v poradku. Soucasti prejimky je i XML s rozhodnutim archivare,
podle kterého Ptijem zkontroluje, zda byly pfedany vSechny dily, spisy, dokumenty
a datasety. Pokud nebyly predany kompletné nebo bylo pfedano néco navic, je pfejim-
ka zamitnuta. Pokud je kontrola pfejimky uspésna, jsou jednotlivé SIP transformovany
do podoby vhodné pro pfijeti modulem Archivematica. Soucasti této transformace je
piidani souboru MCPprocessing.xml, ve kterém je definovan postup dalsiho zpracova-
ni v LTP Archivematica. Jednotlivé SIP jsou nasledn¢ pfedany tomuto modulu ke zpra-
covani. Vysledek je zachycen v XML souboru, ktery je pfedavan zpét modulu Piijem
a t¢z modulu Distribuce. Modul Pfijem vycka na zpracovani celé piejimky a poté na
zakladé vysledkt zpracuje vysledny seznam ulozenych dilt, spisti, dokumentii nebo
datasett, ktery cestou ePtejimek preda zpét Archivnimu portalu. Podoba seznamu je
uréena Narodnim standardem. Tento seznam zasila archivar tradi¢ni cestou pivodci.
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Jde-1i o vybér ve skartacnim fizeni, nahraje ptivodce vysledny seznam do svého systé-
mu spisové sluzby, ktery vyznaci, ze dany dil, spis ¢i dokument je uloZen v digitalnim
archivu a zaznamena rovnéz identifikator digitalniho archivu, pod nimz ho Ize vyhle-
dat. Modul Distribuce zajisti na zaklad¢ obdrzeného XML jeho ulozeni v zaloznim
ulozisti.

Objemy dat

Urceni objemt dat, které 1ze pro ulozeni v digitalnim archivu oc¢ekavat je zna¢n¢ pro-
blematické. Narodni archiv sice provedl osobni i dotaznikové Setfeni ptivodet, ale je-
jich hlavnim zadmérem bylo, ze Gidaje jsou velmi roztiisténé. Zda se, ze soucasné systé-
my spisovych sluzeb nejsou schopny poskytnout informaci, kolik bytt dat spravuji
a kolik z nich je oznac¢eno skarta¢nimi znaky S, V nebo A. Obdobné bylo pii osobnich
prizkumech obtizné zjistovano, kolik dat ptivodce spravuje a kolik z nich by se moh-
lo v budoucnu stat archivaliemi. Zpravidla bylo mozno ziskat informaci, kolik disko-
vého prostoru data zabiraji, horsi bylo zjistit, kolik zabiraji zalohy a duplicity. Objemy
dat pro digitalni archiv proto byly odhadovany na zakladé zkusenosti s analogovymi
dokumenty: poéty jednotlivych typt dokumentd krat jejich odhadovana velikost. Blize
je tento vypocet popsan v Projektu pracovisté pro dlouhodobé uchovavani a zpftistup-
novani dokumentti v digitalni podobé.

V Nérodnim digitalnim archivu je v souc¢asné dobé ulozeno 6 GB dat. Mimo n¢ Nérod-
ni archiv spravuje jesté 5,24 TB dat ptevzatych pred spusténim Narodniho digitalniho
archivu.

Zaver

Narodni digitalni archiv se fadi k tém digitalnim archiviim, které vznikly na zakladé
vize vytesit problém digitalni archivace jednim projektem. Vinou komplikaci pfi rea-
lizaci projektu se transformoval do podoby mensiho, postupné se rozvijejiciho systé-
mu. Do vinku mu vsak pfi jeho spusténi (od 1. 11. 2014 zkusebni provoz, od 1. 1. 2016
rutinni) bylo dano stabilni financovani a stabilni projektovy tym, coz je z dlouhodobé-

vvvvvv
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Udrzitelnost NDK, rozvoj
digitalizacniho pracovisteé
NK a MZK a jejich vztah
k dalsim knihovham

Petr Kuka¢, Narodni knihovna Ceské republiky, Praha, CR

Abstrakt

NDK znamena Narodni digitalni knihovna. Jedna se o systém pro digitalizaci, dlou-
hodobé¢ uchovani a zptistupnéni modernich bohemikalnich tiski a také pro webarchiv
Ceskych domén, od sklizeni az po dlouhodobé ulozeni. Systém byl vyvinuty a im-
plementovany v letech 2010 — 2014 s pfispénim dotace EU. Je tvofen centralnim
vypoctovym a ukladacim pracovistém v Praze, dvéma digitalizacnimi linkami po
jedné v NK CR v Praze a v MZK v Brné a pracovi§tém pro spravu webarchivu v Pra-
ze. Systém je v trvalém provozu produkujicim nova data od srpna 2013 s vyhledem
jeho dalsiho dlouhodobého provozovani. Petr Kukaé, feditel odboru digitalizace
NK CR a vedouci pracovniho tymu NDK piedstavi Gskali zajistovani kazdodenniho
provozu v podminkach omezeného financovani ze statniho rozpoctu pfi nutnosti za-
chovat aktualnost prostiedi NDK v dynamicky se rozvijejicim svété digitalniho
knihovnictvi.

Abstract

NDK means the National Digital Library. It is a system for digitization, long-term
preservation and access to modern bohemian prints as well as for web archives of
Czech domains, from harvesting to long-term storage. The system was developed and
implemented between 2010 and 2014 with the contribution of the EU subsidy. It con-
sists of a central computing and storage workplace in Prague, two digitization lines one
in the National Library of the Czech Republic in Prague and in the Moravian Library
in Brno and a workplace for the administration of the web archive in Prague. The sys-
tem is in constant operation producing new data from August 2013 with a view to its
further long- term operation. Petr Kukac, Director of the Digitization Department of
the National Library of the Czech Republic and the head of the NDK work team, will
present difficulties in ensuring day-to-day operation under conditions of limited fund-
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ing from the state budget, while maintaining the up-to-date NDK environment in the
dynamically evolving world of digital librarianship.

Narodni digitalni knihovna. Slovni spojeni, které ne vzdy je pouzito ve vyznamu, jak
jej vnima Narodni knihovna Ceské republiky. Je proto na misté spravny vyklad pojmu
Narodni digitalni knihovna osveétlit.

Jiz n¢kdy v roce 2008 vznikla myslenka na vybudovani komplexniho prostfedi, které
umozni masovou digitalizaci moderni literatury. Tak, aby knihovna byla schopna po-
skytovat ¢tenarfim své fondy v digitalni podobé v realné pouzitelné¢ formé¢ a hlavné
mefitku. Protoze predpokladana nebo odhadovana finan¢ni narocnost realizace takové
myslenky mnohonasobné prevysovala rozpoc¢tové moznosti Narodni knihovny, bylo
rozhodnuto ptihlasit aktivitu jako projektovou prihlasku do Integrovaného Operaéniho
Programu. Podle specifickych podminek IOP byl pivodni velmi ambicidézni zamér
zredukovan do podoby, jak prosel procedurou schvalovéani dotace a jak vypada prak-
ticky dodnes, s vyjimkou drobnych dil¢ich zmén.

Projekt byl navrzen v partnerstvi Nositele projektu — Narodni knihovny CR a Partnera
projektu — Moravské zemské knihovny. Cilem projektu NDK, jak byl tehdy konstituo-
van, bylo vytvofeni fungujiciho systému ,,Narodni digitalni knihovny* jako soucasti
vznikajici Ceské digitalni knihovny a Europeany. Tohoto cile mélo byt dosaZeno pro-
sttednictvim nasledujicich vystupti projektu:
e Vybudovana potiebna technicka infrastruktura
e 2 fungujici digitalizacni pracovisté v Praze a v Brné
e Duvéryhodny repozitat pro dlouhodobé ulozeni digitalnich dokumentt
e Systém zpfistupnéni digitalnich dokumentt
e Integrovany systém digitalizace, ulozeni a zpfistupnéni knihovnich dokumentt
propojeny s vyznamnymi narodnimi a evropskymi portaly
e Digitalizace, dlouhodobé¢ ulozeni a zptistupnéni 26 000 000 stran digitalizova-
nych dokumentt
e Harvesting, dlouhodobé ulozeni a zpfistupnéni 4 000 000 000 webovych sou-
bort.

Celkova planovana doba realizace projektu byla naplanovana na 57 mésict (duben
2010 — prosinec 2014). Celkovy rozpocet projektu byl vykalkulovan na bezmala
300 miliont K¢&. V souladu s dotacnimi pravidly IOP 85 % nakladd bylo hrazeno ze
Strukturalnich fondi EU prostiednictvim programu 1OP, zbylych 15% z prostredkt
Narodni knihovny jako zadatele.
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Za onéch 57 meésicich se nam podafilo vyvinout komplexni prostredi slozené z ICT
infrastruktury, specialnich kniznich skeneri, softwarového feseni, jednotlivych praco-
vist véetné pracovnich mist a souboru procest, postupt a znalosti. Nejen tedy vyvi-
nout, ale také nasadit, implementovat, otestovat v pilotnim provozu a nakonec pievést
do plné produkéniho rezimu. Vlastné to vSechno muselo byt dokonceno ne v definova-
nych 57 mésicich, ale o rok diive. Aby byl dostatek casu pro digitalizaci 26 miliont
stran nejpozdeji do konce roku 2014 a tim splnit jeden z hlavnich ukazatel uspésného
ukonceni projektu.

Prakticky veskeré vypocetni operace a ukladani provoznich i vyslednych dat je sou-
sttedéno do centralniho pracovisté v Narodni knihovné v Praze, konkrétn¢ v Central-
nim depozitafi v Praze — Hostivafi. Do tohoto centra jsou propojena vsechna pracovi-
Sté tvotici technologickou digitalizacni linku. Jedna digitaliza¢ni linka bézi ve stejném
objektu v Hostivafi, prakticky identickd pak v Moravské zemské knihovné v Brné.
Tyto digitalizacni linky produkuji datové balicky pfipravené k ulozeni do repozitate
dlouhodobého zabezpeceného ulozisté a do zpiistupnovaciho systému. Toto uloZeni
a vSechny s tim souvisejici ¢innosti jsou realizovany opét na jednom bodu v Praze, kde
také LTP systém bézi. Vlastni dlouhodobé ulozeni dat je feSeno technologii paskovych
knihoven a magnetickych pasek.

Aby takto implementovany systém mohl dlouhodobé fungovat, je samoziejmé nutné
trvale aktivné udrzovat. Uz v Studii proveditelnosti, povinné ptiloze projektové zados-
ti na IOP, jsou pomérné zevrubné definovany ¢innosti, ikony a naklady, které by v ide-
alnim pfipadé mely byt realizovany proto, aby systém Narodni digitalni knihovny ne-
jen splnil dota¢ni podminky vyzadujici udrzet vysledky projektu nejméné 5 let po jeho
ukonceni, ale aby na konci této doby, konkrétné po 31. prosinci 2019, byl systém
v kondici umoznujici pokracovat v nezménéné intenzité provozu po dalsi [éta. DalSimi
1éty je idealné myslena doba, dokud nebude realizovan pivodni zdmér, totiz zdigitali-
zovat, dlouhodob¢ ulozit a zpfistupnit veskeré kulturni dédictvi tvofené modernimi
bohemikalnimi fondy spravovanymi v Néarodni knihovné. Pro uvedeni do reality, jde
o nejméné 310 miliont stran. Dnes po 5 letech produkce je zdigitalizovano a zptistup-
néno pfiblizné 52 milionti pfepoétenych stran A4. Cisté aritmeticky to znamena, Ze
dosahnout ptivodniho zaméru by se mohlo podatit po nejméné 30 letech dalsiho pro-
vozu, ale bude to nejspis daleko déle

Tak jako mnoho jinych aktivit, které se zahajuji nové, se doporucuje zacit od jednodus-

znamena, ze digitalizovany byly nejdiive novodobé monografie mensich formatu ve
velmi dobrém fyzickém stavu; ty byly skenovany na automatickych a robotickych ske-
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nerech. Az pozdéji se v daleko vétsi mife zacaly uplatiiovat svazané ro¢niky periodik,
velkoformatové piedlohy a také svazky, u kterych fyzicky stav dovoli jen velmi Setrné
ruéni zpracovani. Tento trend se stale zrychluje. Také proto se pozdéji dokoupily jesté
dalsi ru¢ni skenery, jmenovité i2S Suprascan A1 HD, a 4DB scanVpage.

Kazda komponenta dlouhodobé provozovaného ICT systému ma svou technickou
i moralni zivotnost. Nejinak je tomu i u Narodni digitalni knihovny. Standardni hard-
ware sestavajici z pracovnich stanic, serverd, diskovych poli, sitovych prvki a podob-
né je v drtivé vétsing pouzivan ptivodni, k obnové zatim nedoslo. Jedinou vyjimkou je
provozni diskové pole, kde doslo k havarii fadict, data se ale podatilo zachranit. Spe-
cidlni hardware, typicky knizni skenery, jsou také provozovany od pocatku, obnovit
bylo nutné zatim jen ploché skenery Plustek A300, které uz byly skutecné opotiebené
a vykazovaly snizenou spolehlivost i kvalitu vystupt. Genera¢ni obnova hardware sta-
le ¢eka na svou realizaci, predpokladem je, ze prob&hne v piistim roce.

Digitalizace knihovnictvi je obor, ktery v posledni dob¢ zaziva velky boom. S tim chté
nechté souvisi zavadéni novych standardl, doporuceni, format souborti, a podobné.
Vedle knihovnictvi, také ICT se neustale vyviji, jsou uvadény na trh nové technologie,
operacni systémy, JAVA, atd. a ty staré se dostavaji mimo podporu. Vsechny tyto as-
pekty Narodni digitalni knihovnu ovliviuji.

V prostiedi evropské legislativy chranici volny trh a zamezujici neprithlednym financ-
nim tokim, jinymi slovy v podminkach zédkona ¢. 134/2016 Sb. o zadavani vetejnych
zakazek, je dodavatelské poskytovani sluzeb velmi slozité zajistit. De facto jsme stéle
ve zpozdéni za technickym vyvojem, na ktery sice miizeme zareagovat v jednotlivych
ptipadech nutnosti zmény vcas, ale nez se zrealizuje zadavaci fizeni, vybere dodavatel,
uzavie smlouva a provede realizace zménového pozadavku, ¢asto uplyne hodné ¢asu.
To vse za piedpokladu, ze jde o zmény, které se nevynuti zadsadni pfepracovani celého
prostiedi Narodni digitalni knihovny. Takto se nam podafilo implementovat do systé-
mu napfiklad nové specifikace pro metadatové zaznamy monografii a periodik — verzi
z roku 2015. Nejnovejsi metadatové specifikace, platné od letosniho roku, teprve im-
plementujeme, prace budou dokonceny v prubéhu fijna 2018. To je velmi dilezité pro
vzajemnou vymeénu soubord s jinymi knihovnami a moznost zpracovani takto impor-
tovanych titulti. V Ceské republice totiz funguje dotaéni program na podporu digitali-
zace, jehoz jednou z podminek je, Ze pfijemce dotace musi vystupy své prace predat
do Néarodni knihovny k ulozeni v LTP.

Pribézné jsou také nasazovany nové verze zptistupiiovaciho systému Kramerius 5.
Pro ptisti rok ale bude nutné pfejit na vyrazné piepracovanou verzi 6, bude to ziejmé
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spojené s dodavkou nového hardwaru, samotna migrace dat pak bude trvat ziejmé
nékolik mésica.

Co se zatim nepovedlo, je provedeni genera¢ni obmény zakladniho frameworku, na
kterém celé prostiedi Narodni digitalni knihovny bézi. Jde o produkt ¢eské firmy AiP
Safe s.r.0., svym zptisobem jedinecny. Odtud také prameni potize pfi realizaci zadava-
ciho fizeni. Je to pro celou Narodni knihovnu velka vyzva, protoze bez rychlé obnovy
piijdeme o podporu vyrobce.

Narodni digitalni knihovna pouzivéd v pribéhu zpracovani obrazii nekomprimovany
souborovy format TIFF. Poplatn¢ dobé vzniku systému, TIFF verze 5. Dnes aktualni
verze 6.0 piidala n¢které nové vlastnosti, na které technologicka linka nebyla pfipra-
vena, a do dnesniho dne se nam nepodafilo ji pfipravit. Namisto toho musime vSechny
obrazy, které ziskame v jiné verzi TIFFu nez 5, do této verze konvertovat. V piipadé
piechodu z vyssi verze jisté nesystémové feseni. Obrazy ve formatu TIFF pfitom do
zpracovani proudi nejen z tfetich stran, z knihoven, které sami digitalizuji a své pro-
dukty do Narodni knihovny posilaji, ale také z novych skenerti, které¢ jsme si sami
poridili a jejichz obsluzny software je prosté na rozdil od NDK s dobou. Nastésti nas
dodavatel skenert je velmi chapavy a vstiicny a vyznamné nam pii hledani feseni po-
maha.

Tak, jak komplex Narodni digitalni knihovny pro urcité operace s obrazy nebo daty
pouziva jednoucelové aplikace a utility ¢asto vytvotenych na bazi open source feseni,
dostali jsme se jiz také zde do situace, ze vyvojaiskd komunita konkrétniho programu
zanikla a s ni i dostupnost jakékoli podpory, novych verzi a podobné. Konkrétné napf.
program ScanTailor, vyuzivany tieba pro ofezy obrazi. Posledni dostupné verze jsou
stale 32-bitové a neumoznuji zpracovani velkych soubort, které u nés vznikaji tieba
digitalizaci velkych formati mapovych dél. V soucasnosti proto hledame jeho ndhradu
a zpusob vymeény Vv lince.

Ukonceni podpory ze strany vyrobce se netyka jen softward. Jednim z kli¢ovych sub-
systémi Narodni digitalni knihovny je IBM Information Archive zajistujici pfipravu
dat pro ukladani na magnetické pasky a celou ptidruzeno agendu. I tento systém je jiz
nejméné rok mimo podporu vyrobce, piesto u nds stale bézi a ndhrada zatim nebyla
dofesena.

Bez obnovy ¢i obmény prevazné vétsiny komponent NDK tak, abychom si udrzeli
krok s okolnim svétem, hrozi, Ze Narodni digitalni knihovna nebude dlouhodobé
schopna poskytovat své sluzby ¢tenaitim ani knihovnikim. Zmény v legislativé EU
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v oblasti ochrany osobnich tdajti, notoricky znamé GDPR, se Narodni digitalni
knihovny nepfimo také dotkne v souvislosti s moznou budouci nahradou knihovnické-
ho systému Aleph, bez které¢ho jakékoli zpracovavani fondi Narodni knihovny neni
mozné.

Vedle uvedené¢ho existuji take ,,nové* skuteCnosti, které davaji podnéty k implementa-
ci novych funkci a vlastnosti do systému Narodni digitalni knihovny. I kdyz nejde
o udrzitelnost v striktnim vykladu, je nutné se jimi také zabyvat. Narodni knihovna
usiluje o zavedeni povinnosti pro vydavatele e-born publikaci pfedavat je tak, jako
stale plati povinnost pfedavani povinného vytisku. S tim souvisi na strané Narodni
knihovny potieba schopnosti takové soubory pfijmout, zpracovat, ukladat a tfeba
1 zpftistupnit.

Jednim se zamérd Narodni digitalni knihovny je skenovani ve vétsim rozliSeni nez
v soucasnych 300 dpi. Protoze tim ale skokové naroste datovy objem v lince, musi se
nejdiive vytesit nakup novych uloznych kapacit, mozna i navyseni vypocetniho vyko-
nu a infrastruktury pro datové pfenosy mezi misty zpracovani. Chceme se také zamefit
na zvySovani kvality samotné produkce, napiiklad zvysit Groven kontroly barevného
podani zavedenim pouzivani ICC profild.

Vse vyse uvedené ma prirozené finanéni aspekt. Jak Studie proveditelnosti, tak poz-
déjsi uptesnéni fesici udrzitelnost, predpoklada, ze priblizné po Sesti letech provozu
linky bude vhodné obnovit prakticky vSechny HW prostiedky. Vzhledem k tomu se
neocekava vyznamné zvysovani celkového nominalniho vykonu linky, obnova nema
za cil provést vykonovy upgrade, ale jen zajistit patficnou dostupnost hardwarovych
prostiedkd. Protoze ale po celou dobu digitalizace vznikaji nova a nova data nemalych
objem, bylo v ramci doby povinné udrzitelnosti nacasovano na rok 2019 zdvojnaso-
beni tlozné kapacity LTP. Ve finan¢nich ukazatelich se pfedpoklada, ze naklady na
udrzeni NDK v provozu od 1. ledna 2015 do 31. prosince 2019 budou ve vysi 260 600
000 K¢, prakticky 90% castky vynalozené na realizaci samotného projektu. Tato suma
ovsem logicky nezahrnuje implementaci novych funkci a zmén softwarového vybave-
ni, jejichz potfeba vznikla pozdéji. Na rozdil od faze realizace projektu, financované
prevazné z prostiedktl IOP, veskeré naklady na udrzitelnost nelze z evropskych fonda
financovat. Prostfedky si tedy musi Narodni knihovna shanét sama ve svém rozpoctu,
pfipadné z dotaci nebo jednorazovych pfispévki ztizovatele knihovny, kterym je Mi-
nisterstvo kultury CR.

A samoziejmée najit dodavatele. Narodni knihovna CR se svym zaméfenim predevsim
ke knihovnictvi, spravé svych fondu a védecké ¢innosti, nema dostate¢né kapacity pro
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vyvoj slozitych a komplexnich ICT systémi obdobného rozsahu, jako je Narodni digi-
talni knihovna provozovana v Narodni knihovné CR. Radu sluzeb, které si mozna jiné
instituce fesi vlastnim vyvojem nebo IT oddélenim, tak musi NK CR nakupovat zven-
¢i, to zase klade naroky na fidici a koordinacni ¢innost. Piesto vSichni v Narodni
knihovné vétime, Ze se nam podafi udrzet systém Narodni digitalni knihovny nejen do
prosince 2019, ale jesté péknou fadku dalsich let, aby mohla dale produkovat nové
a nové prirastky do digitalni knihovny a splnit ptivodni zdméry, vladni strategii i spo-
le¢enskou poptavku.
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Abstrakt

Ptispévek popisuje aktudlni situaci a moznosti feSeni problematiky ukladani digital-
nich archivalii v Ceské republice. Vénuje se zejména potiebam archivii zfizovanych
vefejnopravnimi institucemi a stojicich mimo statni archivni sit’ (dle ¢eské legislati-
vy ,.specializovanych archivi). V Ceské republice je preferovano centralizované
feSeni v podob¢ jediného statniho digitalniho archivu, ktery je soucasti Narodniho
archivu v Praze. Ztizovatelim specializovanym archiviim vSak archivni legislativa
dava (v praxi dosud nevyuzitou) moznost vybudovat vlastni digitalni archivy. Speci-
alizované archivy maji totiz specifické pozadavky na spravu a zejména na pfistup
k ulozenym digitalnim archivaliim, kterym centralizované feseni nedokaze plné vy-
hovét. V prispévku budou ptfedstaveny legislativni a praktické pozadavky na tyto
archivy a navrh konkrétniho feSeni, které je pfipravovano v Archivu Univerzity Kar-
lovy.

Abstract

The paper describes the current situation and possibilities of solving the issue of
digital archival storage in the Czech Republic. The paper focuses mainly on needs of
archives founded by public institutions and operating outside a network of state ar-
chives (according to legislation “Specialized archives”). In the Czech Republic is
preferred a centralized solution of single digital archive which is a part of the Na-
tional Archive in Prague. However, specialized archives are allowed according the
legislation (in practice not yet used) to build their own digital archives. Specialized
archives have specific requirements for the management of digital documents, and in
particular the access to them, which the centralized solution can not fully accommo-
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date. The paper presents the legislative and practical requirements for these archives
and the proposal for a concrete solution prepared in the Archive of Charles Univer-
sity.

Uvod

Digitalni dokumenty jsou jiz béznou soucasti zivota soucasné spolecnosti. Neni proto
nijak pfekvapujici, Ze bylo nutné zacit uvazovat, jak zajistit jejich dlouhodobé uchova-
ni poté, co se z nich dle platné legislativy staly archivalie. Uloha archivii ochréanit
kulturni dédictvi a dokumenty o vyvoji spolecnosti se rozsifila i na segment digitalnich
dokumenti. Vedle toho samoziejmé v mnohych archivech probiha digitalizace za uce-
lem ochrany a zpfistupnéni klasickych archivalii. Nicméné v tomto piipadé zustavaji
digitalizaty pouze v pozici kopii na rozdil od born-digital dokumenti, které je nutné
chépat jako originaly a zajistit jim v souladu s legislativou patfi¢nou ochranu.

Ceska archivni sit’ se na potiebu spravy digitélnich archivalii pfipravuje dlouhodobg,
de facto od pocatku 21. stoleti. Zasady dlouhodobého uchovavani jsou dostate¢né zna-
mé a provéiené, ale jejich realizace v jednotlivych typech instituci se 1isi podle jejich
potieb. To plati i pro archivy, jejichZ naroky jsou dany mj. jejich riznymi typy.

Archivace digitalnich dokumentt je v ¢eském prostiedi jiz realitou, tyto dokumenty
jsou soucasti archivnich fondi. Archivy aktualné disponuji nastroji na dlouhodobou
ochranu predanych dokumentl anebo tyto nastroje zavadéji. Pti jejich vyvoji se samo-
ziejm¢ musi zamyslet nad jejich koncepci a formulovat ji tak, aby zajistili jejich udrzi-
telnost. Potfeba dobie planované udrzitelnosti neni diktovana jen logickym a ekono-
mickym hlediskem, ale vychazi ze samotné podstaty archivl a je dana jedinecnosti
ulozenych dokumentt. Piispévek si klade za cil predstavit potieby archivil stojicich
mimo sit’ statnich archivii a jejich specifické potfeby ohledné archivace digitalnich
dokumentt. Na piikladu Univerzity Karlovy (dale UK) pak popiSe zvolené feseni
téchto potieb na ptikladu planovaného informa¢niho systému.

Digitalni dokumenty v CR jako archivalie

Ceska archivni legislativa (pfedev§im zékon &. 499/2004 Sb. o archivnictvi a spisové
sluzbé v platném znéni) pracuje s pojmem ,,archivalie v digitalni podobé®, pod timto
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pojmem jsou chapany dokumenty vzniklé jako original v digitalni podobé (born-digi-
tal dokumenty), které byly vybrany za archivalie a jsou uloZeny a spravovany v nékte-
rém z archivi zfizenych dle vySe uvedeného zakona (viz § 15, odst. 3. zakona
¢. 499/2004 Sb.). ,,Archivaliemi v digitalni podobé* nejsou digitalizaty papirovych
(analogovych) archivalii, jejich ukladani a péce o n€ neni v ¢eské archivni legislative
jako celek fesena.

Na nutnost archivace dokumenti v digitalni podob¢ zacali ¢esti archivafi narazet jiz
v poloving 90. let, kdy se stale ¢astéji setkavali s dokumenty trvalé historické hodnoty,
které existovaly jen v digitalni podobé. Na pocatku tohoto stoleti byly za ucasti Odbo-
ru archivni spravy MV CR, Ceského vysokého uéeni technického a Narodniho archivu
(dale NA CR) realizovany prvni vyzkumné projekty v oblasti mozného technického
a procesniho feSeni digitalni archivace. Dulezitym milnikem bylo vladni usneseni
¢. 11/2004 k dlouhodobému uchovavani a zptistupiovani dokumenti v digitalni podo-
bé&, které ulozilo ministerstvu vnitra vytvofit pfi NA CR odborny tym, ktery zajisti
vybudovani celostatniho digitalniho archivu (Usneseni vlady CR &. 11/2004). Pavodni
harmonogram byl velmi optimisticky, pocital se zahajenim rutinniho provozu digital-
niho archivu od zacatku roku 2008.

Prestoze v uplynulych patnacti letech byly diskutovany varianty vybudovani Narodni-
ho digitalniho archivu (dale NDA) jako de facto samostatné instituce nezavislé na
stavajicich archivech pro ukladani ,,papirovych® archivalii a vydani samostatného za-
kona o digitalni archivaci, nedoslo nakonec k jeho vydéleni. Problematika ukladani
digitalnich archivalii byla legislativné feSena v nékolika novelach archivniho zakona
a NDA, ktery po nékolika netispésnych projektech zahajil zatim omezeny provoz pied
tfemi lety, je organizaéni souc¢asti oddéleni NA CR povéieného pééi o nejnovéjsi archi-
valie a dozorem nad vykonem spisové sluzby u centralnich tfada Ceské republiky.

Ackoli ¢eska archivni legislativa umoziuje vznik dalsich digitalnich archivi, zGstava
NDA v roce 2018 jedinym digitalnim archivem v ¢eské archivni siti a zajistuje uloze-
ni digitalnich archivalii pro vSechny ¢eské archivy. NDA funguje jako digitalni repozi-
tar pro archivalie ostatnich archivii. NDA odpovida za jejich uloZeni a dlouhodobou
ochranu, samotna sprava (obnasejici vybér, evidenci, zpracovani a v budoucnu i zpfi-
stupnéni) digitalnich archivalii nadale ziistdva v kompetenci jednotlivych archivl pod-
le jejich vécné a izemni piislusnosti.

Pro archivare ostatnich archivi je klicovym nastrojem NDA Narodni archivni portal,
ktery poskytuje soubor nastrojii pro vybér dokumentt, které se maji stat archivaliemi,
validaci metadat ufednich dokumentd, piipadné tvorbu metadat neufednich dokumen-
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th a ulozeni vybranych dokument jako digitalnich archivalii v NDA. Vcelku rutinné
jsou realizovany vybéry a ukladani ufednich digitalnich dokumentt a digitalnich me-
tadat papirovych dokumentt, které jsou evidovany v elektronickych systémech spiso-
vych sluzeb. Zatim neni mozné ulozené digitdlni archivalie archivné zpracovévat
a velmi omezend je moznost jejich zpfistupnéni (at’ uz pro archivy, do jejichz péce
pfislusi, ¢i pro ptvodce).

Nestatni archivy a digitalni archivalie

Archivnictvi v Ceské republice jako celek spada do gesce Ministerstva vnitra, které jej
fidi prostfednictvim svého odboru archivni spravy. Zakladem archivni sité je dvoustup-
flové soustava statnich archivii tvorena NA CR a statnimi oblastnimi archivy, jejichz
organizacni soucasti jsou statni okresni archivy. Tyto archivy se staraji o archivalie
vSech piivodct, ktefi si neziidili vlastni archivy. V oblasti ukladani digitalnich archivalii
statni archivy musi dle platného zakona uklddat v NDA. Prestoze jsou digitalni archiva-
lie statnich archivli ulozeny v jediném existujicim digitalnim archivu, jejich sprava
(v soucasné dobé¢ piedevsim jejich vybér a evidence) je nadale zajisténa archivy podle
jejich tizemni a véené piislusnosti. Jednotlivé archivy pfitom vyuzivaji nastrojii a work-
flow, které jsou souéasti Narodniho archivniho portalu, ktery je spravovan NA CR.

Statni archivni sit’ doplituji dalsi typy archivi (specializované, bezpe¢nostni, soukro-
mé a izemnich spravnich celkt), které slouzi primarné svym zfizovatelim. Minister-
stvo vnitra je pfimo nefidi, vykonava nad nimi jen metodicky dohled.

Zpravidla nejde o samostatné instituce, ale o organiza¢ni soucasti svych ztfizovateld. Ti
musi pro zfizeni svych archivt splnit fadu personalnich, technickych a organizacnich
pozadavk, jejich splnéni je prokazovano pied ministerstvem vnitra v ramci akreditac-
niho fizeni.

V oblasti ukladani digitalnich archivalii maji nestatni archivy vice moznosti nez statni,
které musi povinné ukladat v NDA.

Pro nestatni archivy je to jen jedna ze tfi moznosti. Druhou a pro nas ptispévek nejdu-
archiv, ktery zajisti (pro ziizovatele nestatniho archivu) vétSinu funkcionalit NDA.
V archivni legislativé je tato varianta popsana jako pravo ziizovatel nestatnich archi-
v ziskat opravnéni ukladat archivalie v digitalni podob¢. Zakon toto pravo dava vsem
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zfizovatelim jiz akreditovanych archivi, pokud ziizovatel svij akreditovany (tj. ar-
chiv ur€eny pro ukladani “papirovych archivalii”’) archiv jesté neziidil, musi zaroven
pozadat o akreditaci “papirového” archivu. Tim je mj. zabezpecena jednotna sprava
papirovych a digitalnich archivalii zfizovatele a jeho dostatecné kompetence v oblasti
odborné péce o archivalie.

Legislativni pozadavky na nestatni digitalni archiv jsou spise obecného razu, podrob-
néji jsou popsany jen technické pozadavky na umisténi technologii digitalniho archivu
(mj. plati pozadavek na minimalni, padesati kilometrovou, vzdalenost hlavniho a za-
lozniho tloziste), soucasti fizeni o opravnéni vSak neni zadny audit podle mezindrodné
uznavanych norem. Pozadavky na ziskani opravnéni pro ukladani archivalii v digitalni
podobé jsou shrnuty v § 60a zakona ¢. 499/2004 Sb. Jedinou provadéci normou je
v soucasné dobé Vzorovy provozni fad digitalniho archivu (Véstnik ministra vnitra,
Castka 65/2012), ktery pomérné detailn¢ upravuje procesni nalezitosti digitalniho ar-
chivu a v obsahové roviné predepisuje nalezitosti archivniho informacniho balicku.

Samotné opravnéni pro ukladani digitalnich archivalii udéluje Ministerstvo vnitra, dii-
lezita role v této oblasti nalezi Narodnimu archivu jako zfizovateli NDA. Jednim
z mala konkrétnich pozadavki na strukturu ukladanych dat je pozadavek na kompati-
bilitu s NDA, vyjadiena pozadavkem na uspésny pienos zkusebni davky minimalné 50
archivnich informaénich balickti do NDA. Soucasti zadosti o ziskani opravnéni pro
ukladani digitalnich archivalii dale musi byt podklady, na jejichz zédklad¢ zadatel zis-
kal akreditaci svého bézného archivu, popis zptisobu ulozeni archivalii v digitalni po-
dobg, koncepce dlouhodobé ochrany a uchovavani, identifikace ukladanych archivalii
v digitalni podobé, seznam archivnich metadat a popis evidence archivnich soubort
a ptvodci a navrh provozniho fadu digitalniho archivu.

Z platné legislativy je zfejmé, ze nestatni digitalni archiv bude muset obsahovat fadu
funkcionalit a roli nad ramec funkénosti klasického LTP archivu (nad ramec ukladani
a dlouhodobé ochrany digitalnich dokumentll). Ztizovatel digitalniho archivu bude
mimo jiné muset disponovat vlastnim archivnim portalem, ktery zajisti vétSinu funkci-
onalit NDA, predevsim bude disponovat nastroji pro vybér dokumentl za archivalie,
nastroji pro zpracovani ulozenych archivalii (“archivni katalogizaci”) a zpfistupnéni
ulozenych archivalii vefejnosti.

Dosud vsak k vybudovani Zzadného ,nestatniho“ digitalni archivu nedoglo. Zadost
o ziskani opravnéni pro ukladani archivalii v digitalni podob¢ podala jen jedina insti-
tuce — Masarykova univerzita v Brn¢ jako zfizovatel Archivu Masarykovy univerzity.
Rozhodovani o této zadosti dosud nebylo ukonceno (zati 2018). Praktické kroky k vy-
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budovani vlastniho digitalniho archivu podnika hlavni mésto Praha jako zfizovatel
Archivu hlavniho mésta Prahy, Skoda Mlada Boleslav, jako zfizovatel akreditovaného
soukromého archivu a v del§im ¢asovém horizontu o ném uvazuji Ceské vysoké uéeni
technické v Praze a Univerzita Palackého v Olomouci.

Ztizovatel nestatniho archivu v Ceské republice ma tedy v oblasti ukladani digitalnich
archivalii moznost volby mezi ukladanim v NDA nebo zfizenim vlastniho digitalniho
archivu. Legislativa pfipousti i tfeti, zatim jen teoretickou, moznost, kdy by zfizovatel
nestatniho archivu ukladal své digitalni archivalie na zakladé smlouvy v digitalnim
archivu, ktery je soucasti jiného nestatniho archivu. Tato moznost je vSak zatim prak-
ticky nerealizovatelna a proto se ji dale nebudeme vénovat.

Archivace digitalnich dokumentu
v prostredi vysokych skol

Vetejné vysoké skoly v Ceské republice v minulych desetiletich tsp&sné digitalizovaly
vétsinu svych Gfednich a spravnich agend a diky tomu zpracovavaji velké mnozstvi
digitalnich dokumentti, fada z nich ma trvalou historickou hodnotu a je nutné zajistit
jejich budouci archivaci. Zhruba tfetina ¢eskych vysokych skol ziidila své specializo-
vané archivy, a proto se bude v budoucnu aktivné podilet na spravé svych digitalnich
archivalif, pro ostatni vysoké Skoly archivaci zajist'uji statni oblastni archivy.

Dilezitym zdrojem zkuSenosti v oblasti digitalni archivace v prostiedi vysokych skol
byl centralizovany rozvojovy projekt Ministerstva mladeze, skolstvi a télovychovy
probihajici v letech 2015 az 2017, jehoz tématem bylo prohloubeni spravy a zajisténi
budouci digitalni archivace dokumentti vetejnych vysokych skol. Na projektu se podi-
lela vétsina ceskych vefejnych vysokych Skol (hlavnim feSitelem byla Masarykova
univerzita). Dtlezitou ¢asti projektu vSak bylo vyjasnéni podminek pro zfizeni vlastni-
ho digitalniho archivu, vysoké skoly v této véci komunikovaly s Ministerstvem vnitra
a NA CR. V ramci projektu vznikl metodicky material fesici moznosti digitalni archi-
vace v oblasti pfedarchivni péce i vzniku samotnych digitalnich archivi (Pichl et al.,
2015). Jednim z vystupti byla metodika pro vyfazovani a archivaci tfednich dokumen-
tt ve skarta¢nim fizeni (Cajthaml, 2017).

Masarykova univerzita v ramci projektu zpracovala koncepci a osnovu technického
teSeni svého budouciho digitalniho archivu.
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Digitalni dokumenty Univerzity
Karlovy a Archiv UK

Univerzita Karlova (UK) je nejvétsi univerzitou v Ceské republice a jako takova je
producentem velkého mnozstvi digital-born dokumentii riznych typt, které jsou spra-
vovany v fadé informacnich systémda a digitalnich repozitait. Z hlediska digital-born
dokumentt lze identifikovat dva hlavni okruhy systémd, ve kterych vznikaji a jsou
spravovany.

Prvnim jsou specializované (“agendové”) informacni systémy, které jsou v prostiedi
UK postupné zavadény a které v prubchu poslednich zhruba dvaceti let nahrazuji drive
papirové agendy. Druhou zasadni oblasti je klasicka evidence a sprava Giednich doku-
mentl, tedy spisova sluzba, kterou univerzita vykonava povinné v elektronické podo-
bé v elektronickém systému spisové sluzby. V tomto systému jsou evidovany a spra-
vovany jak digitalni, tak analogové (papiroveé) dokumenty a spisy. Systém uklada digi-
talni dokumenty a jejich metadata, v pfipadé analogovych a digitalnich dokumentti jen
jejich metadata.

Z hlediska dlouhodobého uchovavani je zasadnim ptinosem elektronické spisové sluz-
by skute¢nost, ze jejimi vystupy jsou SIP dle Narodniho standardu pro elektronické
spisové sluzby (NSESS). NSESS specifikuje podobu metadatového zaznamu doku-
mentu nebo spisu a je zalozen na standardu METS. Ve spisové sluzbé mohou byt evi-
dovany digitalni, analogové i hybridni (obsahujici analogové i digitalni ¢asti) doku-
menty. Vystupni datové formaty dokumentti v digitalni podobé jsou uréeny §23 vy-
hlasky ¢. 259/2012 Sb. o podrobnostech vykonu spisové sluzby, ktera specifikuje for-
maty dat pro textové, obrazové a audiovizualni dokumenty a pro databaze. Formaty
v obecné rovin¢ odpovidaji mezinarodné piijimanym pozadavkiim na formaty vhodné
k dlouhodobé archivaci digitalnich objektti (Sustainability Factors, 2018). V piipadé
analogovych dokumenttli spravovanych v elektronické spisové sluzbé vystupni SIP ob-
sahuje jen metadata téchto dokumenttl. Vyfazovani a vybér dokumentt k archivaci ze
spisové sluzby po konci jejich Zivotniho cyklu je fesen v ramci standardizovaného
workflow — skarta¢ni fizeni. Archivaii na zakladé navrhu vybiraji dokumenty uréené
k archivaci a povoluji niceni téch, které trvalou hodnotu nemaji.

Velké mnozstvi digitadlnich dokumentt (a informaci, které nemaji formu klasickych
dokumenttl) je spravovano také ve vyse zminénych specializovanych informacnich
systémech. V tuto chvili jiz do prakticky vSech procest, které na univerzité probihaji,
vice ¢i mén¢ zasahuji digitalni technologie. Zaznamy o studentech i o studiu samot-
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ném jsou uchovavany ve studijnim informac¢nim systému, samostatné systémy existu-
jipro administraci grantii a v neposledni fadé UK disponuje i repozitafem zavéreénych
praci, kde jsou shromazd’ovany studentské prace v digitalni podobé (Pavlaskova,
2017). Tyto systémy vSak nejsou zpravidla standardizovany a neumoziuji predavani
spravovanych dokumenti (respektive spravovanych informaci) k ulozeni v nezéavis-
1ém digitalnim archivu,

Cilovym fesenim proto bude integrace téchto systému s elektronickym systémem spi-
sové sluzby, tak aby zpracovavané dokumenty byly evidovany spisovou sluzbou. K je-
jich vyfazovani a archivaci pak bude dochéazet prostfednictvim vyse popsaného work-
flow skartacniho fizeni. V ptipadech, kdy integrace neni mozna, se Archiv UK snazi
ovlivnit vyslednou podobu dat tak, aby byla produkovéna ve formatech vhodnych
k dlouhodobé archivaci a byla opatfena alespon zakladnimi metadaty, ktera umozni
dalsi zpracovani a dlouhodobé ulozeni (Cajthaml, Pavlaskova (2018).

Archiv UK a Archivni informacéni systém

Za vykon archivni péée je v ramci UK odpovédny Archiv UK, ktery je sou¢asti Ustavu
déjin a Archivu UK, ktery je akreditovanym specializovanym archivem, jehoz historie
sahé az do 14. stoleti. Neplni pouze funkci archivu, je i védeckou instituci zabyvajici
se d¢jinami Univerzity Karlovy a déjinami Skolstvi a vzdélanosti v ¢eskych zemich.
Jeho fondy nyni zahrnuji pfedevsim papirové dokumenty, které jako celek predstavuji
8 km archivalii. V soucasné dobé ma 18 zaméstnancti, z nichz tii se vénuji pfipraveé
moznosti vlastni digitalni archivace, na jejiz technické strance tizce spolupracuji
i s Ustavem vypocetni techniky UK (UVT). DialeZitou soudasti prace Archivu UK
predarchivni péce, kterd obnasi zejména dohled nad spravou dokumentd na Karlové
univerzité a jejich vybér k trvalému ulozeni (archivaci). V oblasti digitalnich doku-
mentd se Archivari UK podileli na vybéru a zavadéni elektronického systému spisové
sluzby na UK, standardizaci dalsich vyznamnych informac¢nich systému (napf. spravy
elektronickych kvalifika¢nich praci).

Archiv UK v soucasné dobé uchovava omezené mnozstvi digitalnich archivalii (v ob-
jemu desitek GB), zpravidla netifedni provenience, které jsou ukladany provizorné bez
odpovidajici spravy. Do doby vybudovani pfipadného vlastniho digitalniho archivu
UK budou digitalni archivalie ukladany v NDA, prvni skartacni fizeni, jehoz vysled-
kem bude ulozeni digitalnich archivalii v NDA, prob&éhne na konci roku 2018.
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Velkou zkusenosti a vychozim bodem pro problematiku LTP byl pro Archiv UK stéle
jesté probihajici projekt Studenti prazskych univerzit 1882-1945, kde jiz bylo digitali-
zovano vice nez 123 000 stran (Cajthaml, Vaskova, 2017). Digitalizaty jsou ukladany
a spravovany v diskovém ulozisti, v tlozisti CESNET a na fyzickych nosi¢ich. Zpfi-
stupfiovany jsou v rozhrani vyvinutém piimo na miru projekt pracovniky UVT.

Archivu UK vykonava pro svého zfizovatele fadu spravnich funkci. Pro zfizovatele je
proto dulezité, aby archiv zajistil nejen dlouhodobé uchovavani dokumentt, ale také
rychlé a komfortni vyhledavani v predanych dokumentech, a to i v nezpracovanych
archivaliich (tedy v archivaliich, které neprosly procesem archivni katalogizace, je-
jimz vysledkem je archivni pomticka — systematizovany popis archivniho fondu; zpra-
covani archivalii predstavuje obvykle dlouhodoby proces trvajici fadové i nékolik let)
a nasledny rychly pristup k vyhledanym dokumentiim. UloZzeni digitalnich archivalii
pouze v NDA, ktery poskytuje jen omezeny piistup k pfedanym dokumentiim, tak pro
UK neptedstavuje funkéni feSeni. Vedle toho je tieba zdlraznit relativné velky objem
raznorodych digitalnich archivalii popsanych vySe a vznikajicich z ¢innosti UK.

Archiv UK stal pied otazkou, jakym zpisobem dostat legislativnim narokiim na uloze-
ni digitalnich archivalii a soucasné zabezpecit alespon minimalni pozadavky UK na
vyuzivani archivalii v dal$i ¢innosti. Jedinym vhodnym a prakticky realizovatelnym
feSenim se na zaklad¢é podrobné studie ukazala nutnost vybudovani vlastniho nastroje,
ktery by odpovidal specifickym pozadavkiim univerzity, zejména v oblasti piistupu
k ulozenym dokumentiim. Nastroj by v budoucnu (po nutném rozsifeni a splnéni pod-
minek) mél umoznit i ziskani opravnéni k ulozeni archivalii v digitalni podob¢. Pfida-
nou hodnotou je samoziejme i moznost zptistupnéni archivalii badatelim piimo v sys-
tému prizpusobeném pozadavkim uzivatell z fad akademické i laické vetejnosti. Ne-
zbytnou soucasti je i fizeni pristupu k dokumentiim podle typu uzivatelskych prav. To
je zvlaste dalezité v situaci, kdy cast uzivatel tvofi interni pracovnici ziizovatele
a ¢ast badatelska vefejnost.

Jakékoliv nastroje pro ukladani a spravu digitalnich dokumentd, at’ uz s nastroji LTP
nebo bez nich, predstavuji komplexni systémy naro¢né na hardwarové a softwarové
soucasti i odborné zazemi provozovatele. Vedle naroka ale ptinasi téz mnohé vyhody.
V piipadé Archivu UK jimi jsou zejména:
e moznost zpracovani specifickych typt archivalii, které vychazi z univerzitni
praxe a jsou typické jen pro tento typ pivodci,
e rychlé zpristupnéni schopné v dostateéné mife reagovat na potieby vyplyvajici
z bézné agendy UK,
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e plna podpora spravnich ¢innosti UK a umoznéni vyhledavani nezpracovanych
archivalii,
kontrola nad zptisobem ulozeni a spravy archivalii produkovanych UK,
zachovani jednoho instituciondlniho zdzemi pro oblast ukladani a spravy digi-
talnich archivalii, moznost nezavislosti na ne zcela vyhovujicich nastrojich
NDA,

e jednotny informacni nastroj pro vybeér, piijem, spravu a zpfistupnéni archivalii
bez ohledu na to zda maji digitalni ¢i analogovou formu.

Z vyse popsanych diivodt se UK v roce 2017 rozhodla ziskat softwarovy néstroj urce-
ny ke komplexni podpote ¢innosti Archivu UK, jehoz soucasti bude téz ukladani digi-
talnich dokumentti. Jeho pracovni ndzev zni Archivni informacni systém (dale AIS).
V ramci technickych, personalnich i finan¢nich moznosti se UK rozhodla vybudovat
nastroj, ktery bude spliiovat jeji praktické potieby, avSak nenaplni vSechny formalni
piedpoklady pro samostatny digitalni archiv. V soucasnosti (zafi 2018) je pied dokon-
¢enim zadévaci dokumentace pro vybér dodavatele tohoto systému. Provoz systému
na UK se piedpoklada od roku 2020. V prvni fazi provozu systému nebude UK usilo-
vat o ziskani opravnéni k ukladani digitalnich archivalii ve smyslu archivni legislativy.
Rozhodnuti o dalsim rozsifeni a ptipadné zadosti o opravnéni ucini na zaklade¢ ziska-
nych zkusenosti. Od legislativnich pozadavku na digitalni archiv se UK odchyli piede-
v§im v otazce ulozeni. Nebude budovat geograficky oddélené ulozisté a spokoji se
pouze s jednim ulozistém se dvéma kopiemi dat (z toho jedna offline). LTP ochranu
zajisti prostiednictvim NDA, do kterého bude v souladu s legislativou odesilat infor-
macni balicky s archivaliemi.

Cilem UK je ziskat nastroj, ktery umozni vybér, pfijem, evidenci, zpracovani, ulozeni
a zpfistupnéni digitalnich a analogovych archivalii (véetné jejich pfipadnych digital-
nich kopii) a informaéni podporu €innosti archivu. Nechce se omezit jen prosté zajis-
téni ulozeni, které by nezajistilo dalsi nutné ¢innosti archivu a znamenalo by v budouc-
nosti potiebu dal§ich informacnich systémi a jejich naro¢nou integraci.

Duvodu snahy o takto komplexni nastroj je hned nékolik. Archiv UK bude v budoucnu
muset spravovat nejen digitalni archivalie, ale stale soucasti jeho ¢innosti zdistanou
i klasické papirové archivalie. Jejich spravu nelze oddé¢lit, neni proto optimalni, aby
vedle sebe existovaly dva systémy. AIS proto musi podporovat i spravu zaznamu
o analogovych archivaliich. Navic je nutné pfipomenout existenci tzv. hybridnich ar-
chivalii, jejichZ soucasti je digitalni i analogovy dokument (pfipadné analogovy doku-
ment a digitalni pivodcovska metadata) a tudiz z podstaty véci zpracovani v odlisnych
systémech vyluéuji. Z ekonomického pohledu by bylo znaéné nevyhodné provozovat
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dva systémy, byt by mohly byt podobné. Jejich integrace do spole¢ného rozhrani by
predstavovala trvalé ekonomické a technologické naroky, které s jednotnym nastrojem
odpadaji. Vedle vlastni spravy musi archiv disponovat nastrojem pro zpracovani archi-
valii. I tento nastroj by mél byt integrovan do AIS. V opacném pfipadée by se jednalo
o dalsi systém, jehoz integrace by musela byt feSena samostatné. Sprava rozsahlych
soubort analogovych archivalii je bez modernich nastrojti také znacné komplikovana.
Je tedy logické integrovat tyto ¢innosti do jednoho nastroje, ktery navic pokryje i ob-
last vyhledavani, zptistupnéni a ukladani.

Néroky na oficialné akreditovany digitalni archiv jsou dané legislativou. V odborné
komunit€ je jako nejuznavanéjsi soubor principt pro budovani systému pak dlouhodo-
bého uchovavani chapana norma CSN ISO 14721. Zakon i norma jsou pomérné strikt-
ni a pozaduji fadu krokt. UK v prvni fazi realizace vlastniho feSeni definovala skalu
narokt, které odpovidaji situaci UK a dobré praxi.

Systém by mél fungovat jako webova aplikace, kterd umozni informaéni podporu
vSech ¢innosti archivu. V jednom prostfedi bude mozné administrovat cely zivotni
cyklus archivalie, ktery musi odpovidat procestim realizovanym v celé archivni siti, ve
které je vSak rozdélen do vice nastroji.

Zakladni vrstvou, nad kterou bude systém vybudovan, je software ulozisté. To bude
v ramci systému fungovat viceméné nezavisle, do zbytku systému bude odesilat dato-
vé soubory a zpét je pfijimat. Dokumenty v ramci tlozist¢ budou organizovany do
archivnich informacnich bali¢kii. Ulozisté zajisti bezpeéné ulozeni digitalnich archiva-
lii a dalSich dokumentti na bitstreamové urovni.

Nad timto Glozistém by m¢l béZet zbytek nastroje, ktery bude rozdélen do tii celkt
a n€kolika administrativnich a podptrnych néstroji slouzicich k fizeni a nastavovani
procest a realizaci kontrolnich procest, validaci apod. Tii celky byly pracovné ozna-
¢eny jako Vybeér, Sprava a Zpfistupnéni. V ramci téchto celkti budou zapojeny nastro-
je a moduly umoznujici realizaci pozadovanych operaci popsanych nize. Informacni
systém by mél fungovat na modularni bazi, aby v budoucnu umoznoval nahrazeni jed-
notlivych zapojenych nastroju.

V ramci celku Vybér bude umoznéna realizace vybéru dokumentdl v ramci procest
skartatniho a mimoskarta¢niho fizeni. V ném budou ufedni i neufedni dokumenty
zkontrolovany, zpracovany, ptipadné¢ bude doplnén jejich popis a poslany do celku
Sprava a zaroven ulozeny na lozisté (v pfipadé analogovych archivalii budou v Glozi-
$ti ulozena jen metadata, Archiv UK bude nadale piejimat archivalie v listinné podo-
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be). Vedle archivnich informacnich balickt bude v celku Sprava existovat databaze se
zaznamy o archivaliich, pomutckach a udalostech, které v archivu probéhly. Budou zde
zapojeny nastroje pro operace s archivaliemi podle archivni legislativy a nastroje pro
vyhledavéni a zpracovani archivalii. V celku Zpfistupnéni bude zajistén piistup k ulo-
zenym archivaliim a také podpora komunikace s badateli, vedeni jejich uct a dalsi
nalezitosti. Soucasti systému bude i webové rozhrani (portal) pro komunikaci s uziva-
teli. Celky by mély byt navzajem oddéleny, komunikace bude realizovana jen vybra-
nymi rozhranimi, celek Sprava bude do zna¢né miry izolovan od vnéjsiho svéta a pii-
stup bude pfisn¢ kontrolovan. Divodem je predevsim bezpe¢nost ulozenych archivalii
a udaji v nich obsazenych, zejména pokud jde o osobni udaje. Konkrétni realizace
funkénich pozadavkt bude pfedmétem vyvoje, stejn¢ jako otazka licenci k informac-
nimu systému atd.

Zaver

Takto pojaty systém nema v ramci CR ve své komplexité srovnani, jeho koncepce viak
vychazi z logickych pozadavki na integraci ¢innosti, které jsou dnes provadény rizny-
mi nastroji. AIS by mél zajistit viechny potieby, které na archivy klade legislativa CR
v oblasti zpracovani, spravy a zpfistupnéni archivalii (analogovych i digitalnich) a na-
vic fakticky zajistit bezpe¢né ulozeni digitalnich archivalii. Propojenim se spravou
analogovych archivalii umozni zjednodusSeni celé agendy a tim i sniZzeni narocnosti
provozu a omezeni rizik, které hrozi z divodu prechodii mezi riznymi systémy. Zjed-
noduseni a integrace nastrojit do jednotného informacniho systému je z pohledu UK
dalezitym krokem k zajisténi budoucnosti archivace digitalnich dokumenti a jeji udr-
zitelnost do budoucna.
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Abstract

Sustainability of Long-term Preservation has several aspects that can be discussed.
Technology, management, policies, cost, etc. are all important factors to be considered.
This article focuses on the technological aspect of sustainability of digital information
which is becoming more and more complex, and appears in a rapidly growing variety
of digital formats.

Relational databases, Data Warehouses (DW), OLAP (Online Analytical Processing)
objects are produced in an increasing number and size which have to be preserved and
kept understandable for long time. The National Archives of Hungary piloted in the
frame of an EU founded international project how data warehouse concept can be ap-
plied in archiving and presenting archived relational databases.

The article will first review the already-used methods for archiving databases. Then it
will be explained why the idea of using a Data Warehouse concept was raised, and how
and in which parts of the archiving process can it be applied.

Introduction

Memory organizations have been thinking for quite a long time about, that they should
something to do with the continually growing amount of digital content in order to be
able to use it over the long term. Without ensuring the long-term accessibility and in-
terpretability of different types of digital content, they would just be destroyed as if we
just deleted them. That is why the OAIS reference model has been evolved and devel-
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oped to ISO standard (ISO-14721) [1]. It already became a reference system for the
development and maintenance of long-term digital archiving systems in archives.
OAIS model identified specific functions (functional entities) which have to be pro-
vided for long-term digital archives and handles the digital content to be archived is
handled as an Information Package (IP).
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Figure 1: The Open Archival Information System (OAIS) Reference Model

Archiving Relational Databases

Public organizations and companies support their internal processes and collect data
for their professional tasks in applications based on relational databases for many
years. They also have started communicating with their clients via Internet based ap-
plications where the interactions are represented (documented) as data stored in rela-
tional databases. There are a big variety of such application software and RDBMSs
behind them. It is impossible to maintain all these information systems for long term,
so it was a task to work out, how the information, stored in those systems, could be
archived for later use.

Databases are one of the main technologies that support information assets of organi-
zations. They are designed to store, organize and explore digital information, becom-
ing such a fundamental part of information systems that most would not be able to
function without them. [2] The Swiss Federal Archives developed (2007) the Software
Independent Archiving of Relational Databases (SIARD) format for archiving RD-
BMS on four internationally recognised standards: XML, SQL:2008, UNICODE and
Z1IP64, and it also became as Swiss E-Government Standard for archiving relational
databases (eCH-0165). [3]
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metadata.xml folder
Sample 1. ech-0165_oe

|l content

<schemas>
<schema> |_L—=¥ i schema0
<name>HR</name> /

<folder>schema0</folder> ) tabled
<tables> h tablel

<table>

<name>COUNTRIES</name> / L table2

<folder>table0</folder> 1

. v L table3

</table>

<table> et
<name>DEPARTMENTS</name>,

<folder>tablel</folder>

</table>

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

</table>
<table>

<name>JOB_HISTORY</name>,
<folder>table3</folder>

Figure 2: The Structure of the SIARD File. [4]

The STARD format, basically, consists of a ZIP file that contains a hierarchy of folders
and files of XML and XSD (XML Schema) format and the XML files inside the SIARD
file hold database metadata information and contents.

SIP/AIP/DIP

Figure 3: The Structure of an Information Package Containing a SIARD File. [5]
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The Swiss Federal Archive developed a tool, called SIARD Suite, by which from spe-
cific RDBMS systems (DB2, Oracle, Microsoft SQL Server, MySQL, Microsoft Ac-
cess), the contained data can be exported into a SIARD package. For finalizing the
archival process the generated SIARD package will be packaged into an Archival In-
formation Package (AIP) which will be contain additional metadata, optionally docu-
mentations.

Accessing Archived Relational
Databases

SIARD suite is applicable for rendering and reusing archived RDBMS as well. How-
ever, only the individual tables can be browsed with it. User has to know very well the
structure of the databases in order to retrieve the searched information. In the case,
when the first relational database was submitted to the National Archives of Hungary,
it was decided to develop a specific rendering tool to make the content available in
a user friendly way. The archived SIARD package was imported into a live Oracle
database and a simply Oracle APEX application was developed, which gave the user
the ability to generate the most common queries and also creating new reports. Oracle
APEX is for free, even if you use the only the Oracle Express version, but it needs not
too much development effort.

It emerged at that point the Data Warehouse concept would be worth to try out both in
rendering and in archiving phase of RDBMSs.

Transforming the structure of an operational RDBMS into a data warehouse can pro-
vide an environment in which an archived database can be presented to users, enabling
them to run new queries which have never been thought of when the database was still
in use. Usually this means that the data model will be de-normalized and so the struc-
ture will also be much more transparent for the user.

The implication of the DW concept to the archiving phase is that that the transforma-
tion of the original, usually normalized database, provides a simpler structure that is
easier to understand. Of course it is a serious question whether the original database
should also be stored, in all case, as a different manifestation within the archival infor-
mation package or not.
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Emerging Problems and Needs

Data warehouse is not only a tool by which RDMSs can be provided to user for further
reuse. They are also produced in a great numbers at the organizations and in many
cases they also contain historically valuable data, which could be difficult to re-pro-
duce because they were collected from different systems.

Data warehousing offers further additional functionalities and added values to the end
user by supporting advanced use cases for OLAP and Data Mining.

During the E-ARK project (2014-2017) [6] the National Archives of Hungary piloted
the applicability of the DW concept in archiving and presenting archived RDBMS to
the users. [7]

Thinking further the DW concept, it was also piloted, how Business Intelligence tools
can be used for analyzing data in archival context. To do this, the data model had to be
transformed into multidimensional model and then into business model. The result was
quite powerful, but it needed very specific tools. Furthermore, the way they (multidi-
mensional and business model) are physically implemented in the different RDBMS,
is particularly vendor specific and there is no widespread and accepted standard for
this. [8]

Within the frame of the E-ARK project the STARD 1.0 format has been further devel-
oped in STARD Version 2.0. [9] Since the SIARD Suite has not yet been able to handle
the new format [10], an existing other tool for a similar purpose has been further de-
veloped for exporting specified RDBMS [11] into SIARD 2.0 preservation format and
importing such an export file back, into a live RDBMS. This tool was the Database
Preservation Toolkit [12], developed by Keeps Solutions, and which was incorporated
into the Hungarian archiving process.

Based on these experiences, the National Archives of Hungary also contributed to the
further development of the Dissemination Information Package (DIP) specification
[13] of the E-ARK project, in which all above mentioned problems are discussed in
details.
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Digital Archiving in the National
Archives of Hungary

The currently used archiving system in the National Archives of Hungary was launched
in 2013. It was developed according to the OAIS Model and it covers all functionali-
ties of it. The system handles the archived content as information packages. For archiv-
ing relational databases SIARD the archive uses the SIARD format.

The Regulation on the Procedures and Technical Requirements for the Submission of
Born Digital Public Files was introduced in 2016, which determines, that the transfer
must carried out in the form of OAIS compliant information packages
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Je paska stale moderné
médium pre archivaciu dat?

Stanislav Dzurik, IBM Slovakia, Bratislava, SR

Abstrakt

Spolo¢nost’ IBM je dlhoro¢nym lidrom v oblasti informacnych technolédgii. Rovnako
patri medzi spolocnosti, ktoré sa najviac podiel’ajii na vyvoji novych technologii v tej-
to oblasti. Jednou z nich je aj samotny vynalez a nepretrzity vyvoj paskovych techno-
logii pocas obdobia viac ako Sest'desiatich rokov. Paskové kniznice uréené pre vel'ko-
kapacitné datové archivy vyuzivajuce linearne paskové technoldgie vyvinuté spoloc-
nost'ou IBM st v sti€asnej dobe pouzivané ako datové tloziskd pre CDA UKB s vlast-
nostami dlhodobého doveryhodného datového uloziska. Ciel'om prispevku je obozna-
mit’ auditéorium o novinkach na poli linearnych paskovych technolégii, ich d’alSom
planovanom vyvoji v najblizS§om obdobi, preco paskové média aj dnes zostavaju naj-
bezpecnejsim a cenovo najvyhodnej§im nosi¢om pre datové archivy a aké st najnovsie
moznosti tvorby archivov s ich vyuzitim.

Abstract

IBM is leader in the area of information technologies for a long time. IBM belongs
between companies with the most amount of patents per year and with its own resear-
ch and development. One of them is invention and long term development of tape
technologies during more than sixty years. Tape libraries dedicated to large data ar-
chives using linear tape technologies developed by IBM are used like data stores for
CDA UKB. Goal of the article is to give overview of the news in area of the linear tape
technologies, its further planned development in the next future, why tape media also
today remains the most secure and price most effective medium for data archives, what
are the newest possibilities of design of archives using tapes.
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Uvod

Dlhodobé datové archivy obsahujt data, ku ktorym sa nepristupuje prilis Casto, ale ich
obsah je hodnotny a uzitocny pre rézne vyuzitie. Takéto archivy Casto disponuju vel-
kym objemom dat v rozpiti jednotiek az desiatok PB. K zakladnym poziadavkam pre
takéto archivy patria vlastnosti ako je spol'ahlivé dlhodobé ulozenie dat bez moznosti
ich zmeny, odolnost’ archivu voci elektronickym alebo mechanickym poskodeniam
datovych médii, jednoduché moznosti vytvarania d’alsich kopii, zalohovania, obnovy
alebo migracie ulozenych dat v pripade potreby. Rovnako je dolezity jednoduchy pri-
padne automatizovany manazment a v neposlednom rade optimalne financné naroky
pri tvorbe prevadzkovani alebo rozsirovani takéhoto archivu.

HW korekcia bitovych chyb
na paskovom médiu

V CDA archive UKB st vyuzivané dva typy linearnych paskovych technologii LTO
Ultrium a Jaguar. Je to prave technologia Jaguar, vyvijana spolocnostou IBM, ktora je
vyuzivana prave na dlhodobu archivaciu dat. Ako je samotnou technoldgiou zabezpe-
¢ena integrita ulozenych dat ? Data st pocas ukladania na médium okamzite ¢itané,
pricom sa zist'uje ich konzistencia. V pripade zistenia nekonzistencie sa zapis zopaku-
je okamzite. Takymto sposobom sa zabrani ku vzniku chyb uz pri prvom zapise. Medzi
unikatne vlastnosti technoldgie Jaguar patri aj extrémna odolnost’ voci bitovym chy-
bam a fyzickému poskodeniu médii. Pravdepodobnost’ vzniku bitovej chyby je vyraz-
ne znizena generovanim dvoj uroviiového kodu na opravu chyb (Error Correction
Code — ECC). ECC sa generuje jednak v smere previjania ako aj na Sirku média zaro-
veR, v ramci tzv. ,,sub data setu®. DalSou technoldgiou, ktora vyrazne znizuje pravde-
podobnost’ vzniku bitovej chyby a zaroven zvysuje odolnost’ voci poskodeniu média je
tzv. ,,deep interleaving®. Data st na paskovom médiu rozlozené Specifickym spdso-
bom, a to tak, ze paskova mechanika dokaze tolerovat’ vypadok dat v zvislom pase na
médiu Sirokom az 11 mm a preéitat’ datové sety aj v pripade vypadku dvoch linearnych
stop z celkovych Sestnastich na médiu. Ak by sme si $tatisticky porovnali pocet nede-
tekovanych bitovych chyb, tak pre ,,enterpise SATA disk pripada jedna nedetekovana
bitova chyba na cca 10 PB dat a pre Jaguar paskové médium pripadé jedna nedeteko-
vana bitova chyba na cca 100 Exabyte, ¢o je az 10-tisickrat menej. Paskové médium je
teda z tohoto pohl'adu d’aleko spolahlivejsie médium pre dlhodobu archivaciu dat ako
vysoko kapacitné disky.
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Prevedenie paskovych kaziet

IBM paskové kazety maji vysokokvalitné prevednie, kontinualne vylepSované na za-
klade dlhoro¢nych sktisenosti v praxi. St dizajnované tak aby boli vysoko odolné voci
mechanickému poskodeniu média. Kazety maju robustny dizajn a si zhotovené z pev-
ného hustého plastu. Kazdé médium je testované na funkcnost’ a aj na volny pad z vys-
ky az dvoch metrov (jedného metra v pripade LTO médii). Kazety umoziuji bezpecné
a rychle zalozenie paskového média do paskovej mechaniky ako aj jeho rychle previ-
janie pri sucasnej eliminacii jeho poskodenia.IBM poskytuje na paskové média az pat-
ro¢nu zaruku a garantuje tridsatro¢nt zivotnost’ archivnych dat.

Efektivne a bezpecné ukladanie dat

Péskové mechaniky maju integrovani kompresiu dat. Kompresia sa aktivuje a vyko-
nava na HW trovni paskovej mechaniky a nema negativny vplyv na datovu priepust-
nost” zariadenia. Naopak s rasticim kompresnym pomerom sa dosahuje vysSia prie-
pustnost’ dat. Pred samotnou kompresiou dat zariadenie otestuje efektivitu ich kompre-
sie. Ak sa ukaze, ze kompresia by bola neefektivna, nevykona sa. Typicky dosiahnu-
telny kompresny pomer sa pohybuje v rozpdti 1:2 az 1:3. Metadata su ukladané na
paskové médium a st chranené dvoj tiroviiovym ECC.

Paskové mechaniky umoznuju aj kryptovanie dat na HW trovni. Manazment krypto-
vacich kl'icov je mozné vykonavat’ na tirovni samotnej paskovej kniznice alebo apli-
kacie. Samotna enkrypcia ma len nepatrny vplyv na datova priepustnost’ zariadenia.
Péaskové média mozu disponovat’ aj WORM (Write Once Read Many) funkcionalitou,
ktora zabranuje modifikacii dat ulozenych na médiu. Této vlastnost’ je nutné pre krat-
kodobu ako aj dlhodobu archivaciu dat.

Paskové mechaniky a paskové kniznice

Spolo¢nost’ IBM pontika svojim klientom ucelené portfélio paskovych kniznic. Ponu-
ka zacina jednoduchymi zariadeniami typu autoloader a konci vysoko skalovate'nymi
paskovymi kniznicami TS4500 dosahujicimi kapacity az 180 PB pre data a s priepust-
nostou az 46 GB/s bez pouzitia kompresie. Hustota ulozenych dat v GB/m? pri pouzi-
ti IBM paskovych kniznic je dnes vel'mi vysoka. Paskova kniznica IBM TS4500 dnes
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poskytuje moznost’ ulozenia viac ako 8 PB dat na ploche 4,23 m?, alebo viac ako 38
PB na ploche 8,36 m? nativne, bez pouzitia kompresie. V porovnani s rovnakou disko-
vou kapacitou je to polovi¢na vel'kost zabratej plochy v datacentre. Klienti, ktori dnes
vyuzivaju paskové kniznice IBM TS3500 mozu vyuzit paskové mechaniky a datové
skrine v novej kniznici IBM TS4500 a tak ochranit’ svoje investicie z minulosti. Po-
dobna moznost’ ochrany investicii pri diskovych poliach spravidla neexistuje.

Pasky maju vynikajuce TCO

Z pohladu celkovych nakladov na dlhodobu archivéciu dat je paska najekonomicke;j-
$im rieSenim. Celkové naklady na jeden PB pocas obdobia desiatich rokov dat mozu
dosiahnut’ v pripade pouzitia vel'kokapacitnych diskov az niekol’ko miliénov EUR.
V pripade pouzitia paskovych médii ide o stotisice EUR. Celkové naklady su teda
podstatne nizSie. Suma zahfiia naklady spojené s prvotnym ndkupom a nakladmi na
prevadzku (HW a SW podporou, nakladmi na miesto v datacentre, spotreba elektrickej
energie na prevadzku a chladenie, manazment, l'udi a prac).

Vizia buducnosti paskovych médii

Aka je d’alSia perspektiva paskovych technologii? Niektori vyrobcovia uz pred niekol-
kymi rokmi tvrdili, Ze paskové zariadenia su ,,mftve* a stratili svoj vyznam. Zivot viak
ukazal, ze nemali pravdu, ¢o je zrejmé uz z uvedenych faktov. V komerénej sfére dnes
dokazeme na jedno archivne paskové médium ulozit’ 15TB dat bez pouzitia kompresie.
Prenosova rychlost’ jednej paskovej mechaniky je 360 MB/s. Nie je jednoduché dosiah-
nut’ takyto datovy tok z relativne lacnych vysokokapacitnych pevnych diskov. Material
dnes pouzivany na paskové média je BaFe (Barium Ferrit). Tento material je hladsi, ako
v minulosti pouzivany material zhotoveny z tradi¢nych kovovych casti. BaFE umoziu-
je zapis s vel’kou bitovou hustotou a je vysoko odolny voc¢i demagnetizacii.

Vd'aka tomu postacuje previjat’ paskové média raz za rok a garantujeme, ze data vydr-
zia na archivnom médiu az 30 rokov. Technické detaily o BaFe si mdzete pozriet’ na
tomto web linku:

http://www.fujifilmusa.com/products/tape_data_storage/innovations/barium_

ferrite/index.html
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2.8.2017 IBM Research dosiahla novy rekord v ukladani dat na pasku. IBM laborato-
ria v Zurichu v spolupraci s nasim partnerom pre vyvoj médii, spoloénostou Sony,
demonstrovala novy svetovy rekord — schopnost’ ulozit' data na paskové médium
s hustotou az 1296Gbit/cm?. Tymto bol prekonany posledny rekord z neddvnej minu-
losti — 793Gbit/cm?. Toto az 63% vylepSenie znamena, ze celkovo bude mozné ulozit
az 330TB (nekomprimovanych) dat na jednu paskovu kazetu. IBM je presvedcena ze
dokaze zdvojnasobit kapacitu paskovej kazety kazdym nasledujucim rokom v priebe-
hu d’alsej dekady. V ére “big data” a “cloud” to znamena, Ze paska zostane najlacne;j-
§im tloznym médiom na planéte. Z pohl'adu TCO sa ni¢ nedotkne ekonomiky dato-
vych pasok. Paskové médid zostavaju idedlnou platformou pre zalohovanie dat a rov-
nako su idedlnym médiom pre data v dlhodobych archivoch. Blizsie informacie o tom-
to rekorde najdete na web linku:

http://www.guidingtech.com/70544/little-capsule-can-store-330tb-

data/?lipi=urn%3Ali%3 Apage%3Ad_flagship3
feed%3Bn92qxTj6RrW8 moyhDPoDfw%3D%3D

V blizkej budicnosti bude prekonand nativna kapacita paskového média 18TB a pre-
nosova rychlost’ dat jednej paskovej mechaniky 400 MB/s. To vSetko pri pouziti BaFe
média. Uz v rokoch 2022 — 2023 sa oCakava, Ze sa na trh uvedi média s kapacitami 50
az 60TB. Momentalne sa v laboratoriach vyvijaji média na baze Stroncium Ferit tech-
nologie. Kapacita tychto médii by mala dosahovat’ stovky TB.

Sucasné moznosti budovania
dlhodobych archivov

Stcasnym trendom v informacénych technolégiach st softvérovo definované pripadne
hyperkonvergované rieSenia. Dévodom je maximalne efektivne vyuzitie HW zdrojov
pre vacsi pocet aplikacii. Na tychto principoch je dnes mozné riesit’ aj dlhodobé hyb-
ridné archivy. Umoziuju to technoldgie implementované v IBM Spectrum Scale
a IBM Spectrum Archive softvéroch. Prvy z nich umoznuje vytvorenie hybridného
viacurovitového suborového systému s moznost'ou nastavenia politik pre automatické
ukladanie dat, politik stvisiacich presunom dat na iny typ média vzhl'adom na frek-
venciu ich pouzitia alebo vzniku nejakej udalosti. Zaroven umoznuje zamedzit’ modi-
fikacii dat a umoziuje vymazanie dat v Case ich exspirovania. IBM Spectrum Archive
softvér umoznuje pripojenie paskovej kniznice ako jedného z transparentnych uloz-
nych vrstiev archivu. Teda data, ktoré je potrebné modifikovat’ alebo sa k nim casto
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pristupuje st umiestnené na rychlejsej tloznej vrstve a dlhodobo archivované data su
uloZené na paskovych médiach. M6zeme vytvarat’ kopie takéhoto archivu ako aj jeho
zalohy. Kopia takéhoto archivu moze byt ulozena na podobnom type hybridného ar-
chivu, alebo ¢isto na paskach alebo dokonca aj v cloud.

Zhrnutie

Péskové zariadenia a paskové média su dnes cenovo najefektivnejsie a z pohl'adu kon-
zistencie a bezpecnosti ulozenia archivovanych dat najvhodnejsie pre tvorbu dlhodo-
bych archivov. V sti€asnosti existuje silny komercny plan vyvoja (roadmap) pasko-
vych technologii ¢i uz na urovni paskovych kniznic, tak aj na urovni paskovych médii.
Vdaka prichodu novych technoldgii pre archivaciu na baze SW definovanych rieseni
je mozné plne automatizovat’ ukladanie a manazment dat v dlhodobych archivoch na
zaklade nastavenia politik. Kopie modernych archivov je mozné ukladat’ do cloud
a tym eliminovat’ d’alSie rizika straty dat pri sti€asnej optimalizacii nadkladov.
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The education of web
archiving

Laszl6 Drotos, Marton Németh, National Széchényi Library, Budapest,
Hungary

Abstract

The article is focusing on three main issues. At first, an overview is being offered about
an online research seminar for PhD students and web-archiving professionals organ-
ized by the NETLAB Research group, Aarhus University, Denmark. Secondly, the re-
cently established Education and Training Working Group of the IIPC consortium is
being introduced. A quick overview is being offered about a brief survey on best web
archiving education practices and future. Thirdly, a Hungarian web-archiving training
concept is being described. The training will be organized by the Library Institute for
any kind of cultural heritage professionals that want to get basic skills and competenc-
es in this field.

keywords: education, web archiving, e-learning, NETLAB, IIPC

Introduction

Our paper is covering three main topics. Firstly, we are offering a short overview about
an online seminar that was organized for PhD students and professional experts about
web archiving by the NetLab research group, Aarhus University, Denmark. Secondly,
the initial activities of the newly established Training Working Group of International
Internet Preservation Consortium (IIPC) being introduced. A comprehensive survey
made by this working group focused on best practices, current experiences and plans
for the future. The first results are being presented. Thirdly we are introducing the ini-
tial plan and curriculum of a web archiving course in collaboration with the Library
Institute. The course will focus on public collection professionals offering them an
overview about tools and methodology of web archiving.
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1. NetLab online course

The NetLab research group at Aarhus University, Denmark is a part of the national DI-
GHUMLAB! research infrastructure network led by prof. Niels Briigger. They have start-
ed to offer online courses about web archiving for two years. The major target groups are
PhD students, public collection professionals and researchers. In the autumn of 2017 they
introduced their first course entirely in English for an international audience®. The partic-
ipation was free and it was really optimal to make new connections among the experts of
the newly established web-archiving projects in Hungary and Belgium and work together
with Danish colleagues as well. The online seminar was being held in a password protect-
ed Moodle-based e-learning interface. There we could access the exercises, training ma-
terials, hand-in the answers and make interactive conversations on the course forum. This
interface was only available during the course but the participants could save all materials
just after the finishing. The seminar covered five main topics A handbook by Janne Niels-
en offered a general support through all topics and exercises.’

Janne Nielsen

Using web archives in research
—an introduction

Nefl.ab

[l TeTnou]eTaTe]

Figure 1 Cover of the course book

1 More details about the educational activities of NETLAB consortium, retrieved12.06.2018
http://www.netlab.dk/services/courses/

2 Course description, retrieved 12.06.2018.
http://www.netlab.dk/wp-content/uploads/2017/04/NetLab-Web-Archiving-Course-
Brochure.pdf

3 Freely available, retrieved 12.06.2018.
http://www.netlab.dk/wp-content/uploads/2016/10/Nielsen_Using_Web_Archives_in
Research.pdf
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At the beginning of the course the professional background, expectations to the course
and the types of involvement with web-archiving were discussed among the partici-
pants. The pedagogic style of the seminar is constructivist. It heavily relies on the
professional profiles and level of involvement of the participants. In each semester the
profile of the seminar by certain groups is largely different on this way. Followed by
an overview about general interests in web archiving of the members, the second task
was to specify professional topics, tasks and formulate a small-scale research plan
related to web archiving. The third task was to find three websites by your own inter-
ests (the sites must be in operation for minimum one year) and describe the archiving
challenges of them. Samples could be found in Internet Archive* or any publicly
available archived site from a national web archive could be also used. By the fourth
task a collection strategy of websites had to be formulated. Followed by that the ap-
propriate software background had to be selected and pilot harvests had to be initiat-
ed. Finally, the overall experiences had to be summarised in a report. This task ap-
peared to be the most useful one because we could share experiences about pilot
harvests with our Belgian colleagues and we could try to find answers about several
archiving challenges. We could evaluate various software tools and analysing the har-
vest results. Our Danish colleagues from the Danish Web Archive® also could share
with us their own experiences. The major goal was to formulate relevant questions
about practical tasks in order to effectively formulate further of our own web-archiv-
ing pilot projects in Belgium and in Hungary. The final, fifth task was to make a gen-
eral closing overview by discussions and filling up an evaluation survey made by the
organizers. At the end all participants got an official certificate, demonstrating the
completion of the course.

In case of this web-archiving seminar the applied pedagogical style turned to be really
effective. The theoretical background was available in written form for individual
studying. The lessons based on this theoretical core were really practice-based focus-
ing on specific tasks and challenges. A major aim was to ensure the long-term applica-
tion of course experiences on our own job in an effective way. We could learn the most
from each other. By planning tasks, discussing software problems, archiving issues
and resolving some challenges made us really valuable experiences. The course effec-
tively helped the foundation of our own web-archiving pilot project in the National
Széchényi Library.

4 Archive.org, retrieved 2018.06.12., http://www.archive.org
5 Netarkivet, retrieved 12.06.2018., http://www.netarkivet.dk
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Course Certificate
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Marton Németh

Completed the course

ECTS / Hours: 3ECTS
Date and Place: November 2017, Netiab.dk

Educator(s): Asger Harlung

Figure 2 Course Certificate

2. 1IPC Training Working Group
(IIPC TWG)

Members of the IIPC international consortium are public and private organizations,
institutions that are preserving online materials®. Primary tasks of the consortium are
the development of technologies, methodologies, standards related to web archiving,
sharing national best practices, supporting international collaboration, granting the
broad access to the archived web materials and helping to re-use these datasets in var-
ious ways. The Training Working Group (TWG) had established at the end of 2017".
By their first project a survey was compiled®. The main aim was to collect basic infor-
mation about national web archiving projects: Who, Where and in what kind of frame-
works are working with web-archiving. The survey was also focused on human back-
ground of each institution and the aims and needs of professionals in education and
training aspects of web archiving The survey was open in January, 2018. A quick sum-
mary of the results can be presented’.

IIPC portal address, retrieved 12.06.2018 http://www.netpreserve.org

A description of Training Working Group is available on the following link, retrieved
12.06.2018
http://netpreserve.org/about-us/working-groups/training-working-group/

8 Survey link, retrieved 12.06.2018.,
https://www.surveymonkey.com/r/V7 MVXXW

9 The summary based on non-public IIPC working materials. Public references are not
available.
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The answer of respondents to the survey was 224, representing a global professional
group from five continents. Web archiving activities have mainly done by universities,
research institutes and in a smaller but relevant scale: national libraries. The number of
archives with web archiving activities is also relevant furthermore we can find muse-
ums, audio-visual archives and some commercial actors in this field. The average
number of people working with web archiving issues is really low. By the half of the
institutions the respondents belonging to less than one full-time professional person is
focusing on this issue. About a quarter of the respondents determined the number of
people between 1 and 3. Nine percent of the institutions, organisations are working
with at least 10 people on web archiving activities. The other institutions and organi-
sations employ 3-5 people for these tasks. The third question focused on the type of
activities related to web archiving. Most of the related people are curating content and
setting up regulations, standards. Other main tasks are (by relatively the same weight):
making metadata; quality assurance, communication tasks, harvest management. The
least number of people in web-archiving field are the software developers. Most of the
respondents have public collection background and only a small portion of them have
relevant IT experience. Most people started to work with web-archiving tasks very
recently. To put these tasks to the general service portfolio of a public collection ap-
pears to be a big challenge to them. Many of the respondents referred that they are
planning to work with web-archiving in the future but they do not have any practical
experience recently.

The next couple of question focused on the education and training aims in web archiv-
ing field. By the answers it appears that we are still at the very beginning of our pro-
fessional way. Most of the responding people recently rely on online resources in order
to develop their professional competences. The number of any kind of organised train-
ing activities is marginal. A relatively large number of respondents are currently with-
out any kind of trainings. The least number of people are attending in courses by ac-
credited curricula. Where any kind of training option is available it mainly focusing on
workshops, formulated by informal frameworks or organized by some kind of profes-
sional organisation. Most of the respondents want to develop their web-archiving re-
lated competences in [T-field, by focusing on digital preservation standards, technolo-
gies and the education of use of relevant software tools. The most popular learning
forms are webinars and some courses based on personal attendance.

The IIPC TWG has started to plan various training activities based on the survey expe-
riences. The major aim is to effectively support the web archiving institutions and
broad target groups of web-archiving related professionals. The second step was the
collection of a list of trainings and courses by all of their major features that are already



The education of web archiving 113

- 08 x
Participants (18)
hbyme

@
@ verton Nemeth v B
o abbiegrotke 8 -
@ omcramer 8w
@ onerzron A
=) Ed Summers 8 =
Q e [
@ sy L
W) 2030080213 .
© o o
T ent webharvesting 11
O e 1
@ oivonoan K

Unmute Me Claim Host

Figure 3. Collaborative work in an online meeting of [IPC Training Working Group

available in various countries, and learn form the best practices. The third step has
been taken recently by starting to plan an online education environment that can be
used by the IIPC members in general and can be adapted to each member’s needs.

3. Training plans in Hungary

The National Széchényi Library has started a comprehensive project in order to estab-
lish a new national library system (OKR-project). As a segment of this large project,
the web archiving pilot project has started at the beginning of 2017. By consulting
public collection professionals, a definite aim has appeared to establish a 30 hour long
special training to this target group. The key of success of a national web archiving
model is an active collaboration within the public collection sector. The main goal of
the special training therefore to introduce public collection professionals to the major
technical background of preserving online content, offer an overview about interna-
tional projects and present our own activities in this field. By completing this course,
people should be able to create web archive collections in their workplace or for pri-
vate purposes. They also have to be able successfully participating on the building
process of a Hungarian Internet Archive by their own competences. Main target groups
are librarians, archivists, museum professionals. The course will be offered by the web
archiving team of the Electronic Library Department of the National Széchényi Li-
brary and by IT professionals from the Department of IT services.



114 CDA 2018 » Trvala udrzatelnost a perspektivy dalSieho rozvoja LTP archivov

,»Az internet archivalisa mint kozgyiijteményi feladat” c.
tovabbképzési program oktatéi beosztasa:

Oktatok:

Drétos Liszl6 (DL) <droty hu> (E-kényvtdri Szolgd Osztily)

Kovics Péter (KP) hu> ( Osaily)

Moldovin Istvén (MI) hu> (E-k i Osudly)

Németh Mérton (NM) <nemeth. hu> (E-konyvid 4l Oszily)
Visky Akos Lészl6 (VAL) <visky.ak hu> (E-konyvta altatésok Osztély)

1d6beosztas: (az draszdimok 50 perces idétartamokat jelentenek!)

1.nap

1.1. Bevezet6: Miért fontos a digitalisan sziiletd, az interneten terjed kultdira megdrzése, mi a
Kozgytijtemények feleldssége s mit tesz a nemvzeti konyvtdr? A kotelespéldiny szabilyozds ezen a
téren haznkban és kulfoldon. (MI 3 6ra)

1.2. Attekintés: Archivalsi mdszerek és archfvumfajtdk. (NM 1 6ra)

1.3. Kiilfoldi projektek: Az Internet Archive, néhny nemzeti webarchivum, valamint egyéb tipusi
archivum ismertetése és kiprobdldsa. Az IIPC bemutatdsa (NM 4 6ra)

2.nap

2.1 Internetes tartalmak mentésére és megdrzésére haszndlhat6 ingyenes Windows szoftverek
bemutatisa és kiprobdldsa (DL 5 6ra)

2.2 Weboldal- illetve webhely-archivils online szolgltatssok bemutatdisa és az ingyenesek
Kiprébalsa (DL 3 6ra)

3.nap
3.1. Webarchivum ialakitisa Linux szerveren: a Heritrix araté-, az Open Wayback megjelenito- és
 NutchWAX keres-rendszerck ismertetése és mitkodésik dlisa, a WARC/ARC tirolo-
&5 2 CDX indexformétum rovid bemutatisa (KP 2 6ra)

3.2 A Web Curator Tool keretrendszer bemutatdsa és Kiprbalsa, az archivaldsra kivélasztott
webhelyek metaadatoldsa (VAL 3 6ra)

3.3 A Netarchive Suite keretrendszer bemutatsa (VAL 1 ora)

3.4 Vilogatdsi szempontok és utélagos min6ségellendrzés, archivélhatGsdg, j6 6s rossz példik
bemutatisa (VAL 2 6ra)

4.nap

Figure 4. An excerpt from the preliminary course-plan (in Hungarian)

Course curriculum consists of the following main modules:

Getting to know internet preservation terminology, definitions and models in
a basic theoretic framework.

Get competences in a basic level of using some Windows-based archiving soft-
ware, online services, and other useful software tools to build-up and support an
archiving workflow.

Get basic competences in a user level to the workflow and major components
of a Linux-based web archive.

Basic competences on the curation of web materials and major tasks for meta-
data enrichment of the archived material.

Introducing web archives as a research subject. A basic overview about using
web archives for research purposes. Foundations of planning and managing
user-centred (mainly scientific) services based on web archived materials. Ma-
jor competences related to create and maintain appropriate conditions of long-
term sustainability of web-archives...

Followed by the accreditation period and granting appropriate funds the course can be
started at the late autumn of 2018 in our hope. Besides this course we have started to
plan an online course based on a blended learning-based curriculum. Course would be
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completed partly online and partly by personal attendance. We hope that it also will be
available at the end of 2018 by the latest for all people that are interested in long-term
preservation of internet content.

Epilogue

In our paper an overview has offered about the structure and outcomes of an online
professional course about web archiving that has managed from Denmark. We also
offered a summary about the preliminary plans and basic activities of the IIPC Training
and Working Group that offered us a major overview about the current framework,
background and status of web archiving activities throughout the world. Last but not
least we elaborated our training plans in Hungary. It is vital to train people with certain
competences in order to build-up a national web-archive network. Based on this col-
laborative framework archiving activities can be done ordinarily and efficiently. A ma-
jor pre-condition of the establishment of a well-functioning national network is to
guarantee permanent professional development (both individually and on institutional
level). Accredited trainings must be offered for web-archiving professionals in a per-
manent way to constantly keep their knowledge on a required level.
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Dlhodobé uchovavanie
slovenského archivu
digitalnych pramenov

Andrej Bizik, Univerzitna kniznica v Bratislave, Bratislava, SR

Abstrakt

Elektronické dokumenty a webovy archiv je treba ,,zakonzervovat* podobne ako fy-
zické objekty trvalej hodnoty; realizuje sa to pomocou platformy dlhodobého tilozZiska.
Pocas celého procesu prenosu a ulozenia dokumentov sa vyskytuju rézne problémy
a nastrahy. Samotné dlhodobé ulozenie je komplikovana operacia, ktorej ukazkou je
sofistikované rieSenie Depozitu digitalnych pramenov. Prispevok sa venuje dlhodobé-
mu uchovavaniu slovenského archivu digitalnych pramenov a popisuje problémy, kto-
ré sa pri tejto Cinnosti vyskytli. Integrovana tvorba SIP (Informacny balik pre vklad —
Submission Information Package) balikov v Depozite digitalnych pramenov sa ukazu-
je ako rychle a efektivne poloautomatické rieSenie od vytvorenia az po ulozenie SIP do
Centralneho datového archivu (CDA). Skript prakticky vytvori baliky, podpise ich,
ulozi na docasné tlozisko, kde ¢akaju na potvrdenie kuratorom. Baliky oznacené trva-
lym identifikatorom sa v urcitych ¢asovych tsekoch prendsaji na docasné ulozisko
CDA, kde cakaju na spracovanie. Jednoducha obsluha vyzaduje minimalny zasah ku-
ratora, ktory ma odosielany obsah neustale pod svojou spravou.

Abstract

Electronic documents and web archives should be ,,preserved* similarly to physical
objects of lasting value; it is realized using the long-term storage platform. Throughout
the process of transfering and storing documents, there are various problems and pit-
falls. Long-term storage itself is a complicated operation, exemplified by a sophistica-
ted solution Deposit of Digital Resources. The contribution focuses on the long-term
storage of the Slovak archive of digital sources and describes the problems encounte-
red in this activity. The integrated creation of SIP (Submission Information Package)
packages in the Deposit of Digital Resources is a fast and efficient semi-automatic
solution from creation to SIP storage in the Central Data Archive (CDA). The script
will practically create packages, sign them, save them in a temporary repository, whe-
re they wait for confirmation by the curator. Permanent identifier packages are trans-
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ferred to a temporary CDA repository for specific periods of time, waiting for proces-
sing. Simple operation requires minimal intervention by the curator who has the con-
tent sent constantly under his management.

Uvod

Cielom projektu Digitalne pramene — webharvesting a archivécia e-Born obsahu
bolo vybudovanie odpovedajicej technickej, aplikacnej a organizacnej infrastruktary
na systematicky zber a dlhodobu archivéciu slovacikdlnych webovych publikacii
a poévodného elektronického obsahu. Oficidlny ramec zadania urcil len zakladné for-
malne ukazovatele projektu: pocet informacnych a dokumentacnych databaz, pocet
novych technickych zariadeni, pocet novych elektronickych sluzieb on-line a napo-
kon pocet novovytvorenych pracovnych miest. Samotné zadanie pre Informacny sys-
tém Digitalne pramene (IS DIP) predstavovalo komplexny subor funkénych a ne-
funkénych poziadaviek na architekturu, prieskum WWW, zaber, kvalitu a komplet-
nost, reporting, kataldg, spristupniovanie, dlhodobu archivaciu a spravu systému.
Pozadovana funkcionalita sa odrazila v architektare systému, ktora pozostava z auto-
némnych, navzajom prepojenych funkénych blokov: verejného portalu, interného
portalu, zberového clustera a repozitara. DIhodoba archivacia sa riesi napojenim na
systém CDA [1].

Verejny portal
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Technické rieSenie

Technické riesenie IS DIP (Obrazok 2) je optimalizované na paralelny zber, spracova-
nie a indexaciu webového obsahu. Obsahuje vSetok softvér potrebny na zber a trans-
formaciu webovej stranky na archivny balik vo formate WARC.

Systém disponuje tromi fyzickymi servermi v clusteri, ktoré slizia na riadenie aplikac-
nych databaz, zdiel'anie udajov a ukladanie archivnych balikov a metadata k zozbiera-
nym datam. IS DIP je vybaveny 800 TB diskovym subsystémom pre potreby spraco-
vania, indexacie a archivacie, ktory vyhladovo spifia poziadavky na pracovny a tloz-
ny priestor vratane potrebnej redundancie. Na konci tejto cesty sa nachadza prepojenie
s CDA[1].
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Proces generovania SIP balikov

SIP baliky sa generuju samostatne pre Elektronické dokumenty a webovy archiv. Do
SIP balikov sa postupne zarad’'uji tspesne vlozené manifestacie a zbery domén zapi-
sanim jedine¢ného ,,id”, ktory sa pomocou skriptov automaticky generuje podl’a nasta-
venych konfigura¢nych premennych.

Na strane DDP sa generuju identifikatory SIP balikov, ktoré plne vyhovuji poziadav-
kam na ich generovanie popisané v dokumente Generickd dohoda — Prirucka Vklada-
tela CDA!. SIP baliky obsahujiice manifestacie maju prefix EB (e-Born) , SIP baliky
obsahujiice zbery domén maju prefix HA (harvest). Ciselna ¢ast’ identifikatora SIP
balika je odvodena z id zdznamu v databazovej tabul’ke SIP balika.

Zbery domén, ktoré st zavislé na predoslych zberoch (z dévodu deduplikacie, velko-
sti a pod.), st zarad’ované do baliku SIP az po spracovani SIP balikov, ktoré obsahuju
predoslé zbery domény. Do stboru mets-md.xml sa uvedie identifikdtor AIP balika,
ulozeného v CDA, obsahujuceho spracovany predosly zber domény.

Format SIP balika

Systém DDP generuje baliky vo formate ZIP. Obsah balika je v stilade s poziadavkami
uvedenymi v Prirucke vkladatela CDA'. Pre kazdy zber alebo manifestaciu vygenero-
vané SIP baliky v hlavnom adresari obsahuju jeden alebo viac podadresarov. Nazvy
podadresarov generuje systém automaticky. Podadresare, okrem suborov obsahuju-
cich samotny obsah manifestacii a zberov, obsahuju aj popisné metadata vo formate
MARC v stibore marc.xml. Struktira nazvov podadresarov je nasledovna:
e zbery (napr. www_stranasms_sk .499996384):
www_stranasms_sk_— URL zberu s nahradenim bodiek a lomitok
podciarkovnikmi,
499996384 — identifikator zberu (id z databazovej tabul’ky harvestov).
e c¢-Born —serialy (napr. Rok 2003 ¢ 8 12.474479359):
Rok 2003 — rok vydania,
c 8 12— islo,
474479359 — identifikator manifestacie (id z databazovej tabul'ky
manifestacii).

1 Dostupna na adrese : http://cda.kultury.sk/?q=node/30
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e e-Born — monografie (napr. CYBERCRIME.494360284):
CYBERCRIME - titul monografie,
494360284 — identifikator manifestacie (id z databazovej tabul’ky
manifestacii).

Proces zalohovania

CDA prijima od PFI informac¢né SIP baliky vyhovujuce Dohode o zvereni obsahu na
dlhodobt archivaciu v systéme CDA. SIP ma prideleny identifikator balika vygenero-
vany systémom Digitalnych pramenov. SIP baliky st generované automaticky a st
ukladané do docasného adresara na serveroch Digitalnych pramenov, kde cakaju na
potvrdenie odoslania. SIP baliky st digitalne podpisané certifikditom dodanym certifi-
kacnou autoritou CDA.

Pouzitim webovej sluzby? v systéme CDA systém zaloZi objednavku na vklad pre kaz-
dy vygenerovany balik. Po uspesnom zalozeni objednavky je SIP presunuty prostred-
nictvom Wdav-protokolu do adresara pre odoslanie do CDA. Wdav je dostupny na url
https://pfi.cda-a.kultury.sk/ddp-wdav a https://pfi.cda-b.kultury.sk/ddp-wdav. Prihla-
sovanie do Wdav-u vyzaduje dvojfaktorova autentifikaciu certifikatom a pouzivatel-
skym menom a heslom. Odosielanie SIP do CDA je automatické, prostrednictvom in-
ternetove;j siete.

SIP na strane CDA je skontrolovany, ¢i zodpoveda objednavke na vklad. Nasledne je spra-
covany a trvalo ulozeny v CDA. Proces spracovania balika moze trvat’ znaény ¢as z dovo-
du vel’kosti balika ale najmé z dévodu dostupnosti kapacit spracovania na strane CDA.

IS DIP sa dotazuje v Casovych intervaloch na stav spracovania na strane CDA pro-

strednictvom webovej sluzby. V pripade tispesného spracovania ulozi doruceny iden-
tifikator AIP do databazy a oznaci zaznam o SIP ako ARCHIVED.

Konfiguraéné premenné

Konfiguracia je ziskavana aplikaciami z konfiguracného servera. Konfiguracny server
poskytuje konfiguraéné premenné podla zadanej aplikacie, profilu a popisu. Konfigu-

2 Dostupna na adrese : https://pfi.cda.kultury.sk/pfi-webapp/ SubOrderWebService
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racné premenné pre generovanie SIP balikov sa nachadzaju v subore application.yml,
ktory je prepisovany profilovym suborom. Application.yml obsahuje tieto hlavné pre-
menné:
e cdaSipPrefix — Skratka PFI dohodnuta v Dohode.
e cdaProfile — Aktualny profil pre vklad.
e subOrderWebService.url — URL na sluzbu CDA pre vytvorenie objednavky na
vklad.
e subOrderWebService.keyStore — Cesta na uloZisko klI'i¢ov vo formate pkcs12?,
ktoré obsahuje kl'icovy par pre SSL autentifikaciu.
e subOrderWebService.passphrase — Heslo k tlozisku kl'aCov pre SSL autentifi-
kaciu.
e subOrderWebService. verifyServerldentity — Priznak povolenia verifikacie cer-
tifikatu servera.
e subOrderWebService. userName — Prihlasovacie meno systémového pouziva-
tel’a, ktory ma pravo na volanie webovej sluzby CDA pre vklad objednavok.
e subOrderWebService. password — Heslo systémového pouzivatela pre volanie
webovej sluzby CDA pre vklad objednavok.
e tmpDir — Absolutna cesta k adresaru pre ukladanie vygenerovanych SIP bali-
kov pred vytvorenim objednavky v CDA.
e harvest.archiveMaxSize — Maximalna velkost’ SIP balika v GB.
e harvest.archiveMaxObjects — Maximalny pocet objektov v SIP baliku.
e harvest.archiveMinSize — Minimalna vel'kost’ SIP baliku v GB.
e cborn.archiveMaxSize — Maximalna vel'kost’ SIP baliku v GB.
e cborn.archiveMaxObjects — Maximalny pocet objektov v SIP baliku.
e cborn.archiveMinSize — Minimalna velkost’ SIP baliku v GB.
e signature.file — Cesta na ulozisko klI'aiov vo formate pkcs123, ktoré obsahuje
kla€ovy par pre podpisovanie SIP balikov.
e signature.sipSigPassword — Heslo k ulozisku kIi¢ov pre podpisovanie SIP ba-
likov.

Potvrdenie archivacie Sip balikov

Zobrazeny formuldr obsahuje zoznam SIP balikov, ktoré este neboli schvalené na
odoslanie do CDA. Filter umoziuje zobrazenie vsetkych balikov pre e-Borny alebo
Harvesty.

3 Specidlny sibor pre digitalny certifikdt.
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Potvrdenie archivacie Sip balikov
Skryt filter

Typobsahu | Vaetky B
Aplicovat fiter | Zeustfiter

Zéznamy 132 102 10030

~ BN : 3 4 5 6 7 8 89 W
O seos Datum vytvorenia & Typ obsahu & Velkost baliku $ Potet archivovanjch ziznamov $

] DDP-EB1091407538 20.9.2018 EBORN 18MB 1 Detail
[ DDPHI1091407280 2092018 HARVEST 21MB 1 Detail
[ DDPHI091407268 2092018 HARVEST 8.4K8 1 Detail
[ DDP-I1091406365 2092018 HARVEST 9.7MB 1 Detail
[ DDP+I1091406359 2092018 HARVEST 20M8 1 Detail
[ DDP-I1091406351 2092018 HARVEST 29M8 1 Detail
=] DDP-HI1091406349 20.9.2018 HARVEST 354K8 1 Detail
[ DDP+IN091406343 2092018 HARVEST 172m8 1 Detail
(=] DDP-HI1091406339 19.9.2018 HARVEST 45M8B 1 Detail
[ DDPI1091406330 199.2018 HARVEST 21MB 1 Detail
[T =,

Obrazok 3: Potvrdenie archivacie SIP

Kurétor oznaci baliky pre export do CDA pomocou vyberového tlacidla na zaciatku
riadku. Formuldr umoziuje oznacit’ viacero SIP balikov a hromadné oznacenie po-
mocou vyberového tlac¢idla v riadku hlavi¢iek stipcov. Po pouziti tlagidla ,,Potvrdit’
archivaciu® budu predmetné baliky presunuté na siborovom systéme do priecinka,
z ktorého budt automaticky odoslané do CDA a vytvori sa objednavka na vklad do
CDA (vid’ pouzivatel'ska prirucka CDA pre PFI). Potvrdenie archivacie je nevratny
proces.

Detail Sip baliku

Typ obsahu SIP archiv pre Harvesty

Datum vytvorenia 25.11.2016

Stav archivécie do CDA Archivagny balik SIP sa prenaga do CDA
sIPID DDP-HI753160141

Dogasni cesta k sdboru /sip/01/tmp/DDP-HI753160141.zip
APID

Velkost baliku 61KB

Poget archivovanjch zéznamov 1
Schuzlené Nie

Potvrdit archivaciu

Zbery
Zagiatok zberu & Stav procesu & Dévod ukongenia zberu % Zozbierany objem & Nizov prediohy/Typ prediohy
7.10.2016 18:50 Uspesne ukongeny Uspesne zozbierané 97 KB Celoploany zber 2016/Cel.

Obrazok 4: Detail SIP balika
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Archivny zaznam

Titul serislu Potravinarstvo (ISSN: 1337-0960)
Gislo seridlu Rok 2015, Ro&. 9, & 1 (SICI: 1337-0960(20150306)9:1<:ID:DDP-EBO00000983124826>3.0.C0;2-X)
Stav spracovania UloZené v depozite

Stav spracovania posledného vkladu Ukongeny

Archivacia do CDA Ukongena - ulozens v CDA (SIP: DDP-EB1003069847, AIP: urn:nbnisk:cda-ABAAAAAAASAX)
Subjekt HACCP Consulting, Ing. Peter Zajsc
Profil pre vilad PPRO1 (1)
Typ archivneho zéznamu Sibor
Poznamka kurdtora ¢
s@uvinﬁg
Nahlad siiboru il

Obrazok 5: Detail obrazovky archivny zaznam

Pred odoslanim balika do CDA je vhodné vykonat’ zbeznu kontrolu SIP pouzitim tla-
¢idla detail na konci riadku predmetného zaznamu. Z detailu SIP balika je mozné zo-
brazit’ detail archivneho zaznamu.

Informéacia o Gspesnom spracovani SIP na strane CDA je okrem PFI modulu na stran-
kach CDA dostupna aj v detaile Zberu domény alebo pre elektronicky dokument na
obrazovke Archivny zdznam.

Doteraz zaznamenané chyby
a problémy

Po odoslani balikov SIP do CDA nasleduje validacia dat. Chybné data/baliky, ktoré
neprejdi sa analyzuju. Casté chyby ktoré sa vyskytli:
e Diakritika, nespravny format nazvu stboru, nazov suboru obsahoval dizne
a iné. Priklad nevyhovujuci nazov suboru:
Nevyhovuje obmedzeniam danych dohodou (regularny vyraz: [A-Za
-20-90)+,-.:=@,; $_I*'&#37;/2#]+) /www_parlamentnelisty_sk_tagy mesezni-
kov.459521785/marc.xml
e Specialny znak & — znak ,,& nahradza niektoré znaky (y za &#37), no v nie-
ktorych pripadoch chybne nahradil znak, ktory vyhodnotila kontrola ako chybu
diakritiky.
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e Bol detegovany virus — archiv méze obsahovat’ aj nechceny alebo nebezpecny
obsah.

e  METS nie je validny xml dokument — subor mets.xml je chybny, treba analy-
zovat’ obsah a jednotlivo poopravovat’ zistené nedostatky.

Zaver

Prispevok zobrazuje vkladanie SIP balikov do CDA ako automatizovany proces, ktory
nemusi byt vobec zlozity. Na pozadi je mnozstvo samostatnych procesov od vytvore-
nia, odoslania, prijatia, vyberu az po potvrdenie o ulozeni. Cely proces vkladu je vo
vysledku pre kuratora jednoducha aktivita, ktora ma za sebou mnozstvo planovania
a ¢innosti. V buducnosti nasleduju vybery vel'kych dat, zaobalenych v AIP balikoch,
ktor¢ bude treba spol'ahlivo prevziat' v celku so vSetkymi naviazanymi balikmi. Tato
aktivita je v zaCiatkoch, ked’ze zatial’ nebolo potrebné starSie data mazat’ pre dostatoc-
nu kapacitu. Odosielanie SIP do CDA planujeme priamym prepojenim serverov, po-
mocou optickej siete. Priamym prepojenim zrychlime odosielanie a prijimanie vset-
kych archivovanych udajov. Dlhodobé uloZenie archivu Depozitu digitalnych prame-
fov takto spiia ciel’ dlhodobej ochrany elektronickych dokumentov a webovych stra-
nok, ktoré su vzhl'adom na svoju nehmotnt povahu krehkou a ohrozenou sti¢astou
nehmotného kultiirneho dedicstva.

Pouzité skratky

WARC — Web archive format — webovy archivny format.

CDA — Digitalny archiv s celoslovenskou pdésobnost'ou, prevadzkovany
UKB.

DB — Datova baza — mnozina Strukturovanych dat.

Harvest — Zber digitalnych udajov.

Webharvest — Zber digitalneho obsahu z Internetu.

Metadata — Struktirované informacie o primarnych détach.

PFI — Pamaitova a fondova institacia.

SIP — Submission Information Package (Informacny balik pre vklad).

AIP — Archival Information Package (Archivny informacny balik).

mets-md.xml — popisny stibor balika pre archivaciu.
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Dohoda — Dohoda o zvereni obsahu na dlhodobt archivaciu v systéme CDA.

WebDAV — protokol pre vytvaranie, zmenu a presun stborov medzi serverom
a klientskym pocitacom.

e-Born — dokumenty, publikacie a informa¢né pramene pdvodne vytvorené

v elektronickej forme (vzniknuté elektronicky).
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Diseminacia ulozenych
archivovanych udajov

z pohl'adu zachovania
dlhodobej ochrany archivu

Jaroslav Zeman, Univerzitna kniznica v Bratislave, Bratislava, SR

Abstrakt

Centralny datovy archiv (CDA) musi poskytovat’ aj moznost’ vyberu archivovanych
dat. Tento prispevok objasiiuje dovody a metodicky pristup k rieSeniu uvedenej prob-
lematiky hromadnej diseminacie v prostredi CDA. Na ukazke realizovaného vyberu
pre potreby Narodného osvetového centra vyziadanych archivnych balickov mtzea
SNP vysvetl'uje vsetky tskalia spojené s diseminaciou z pohl'adu ochrany paskovych
nosi¢ov pred nadmernym opotrebovanim. Cielom uvadzanej metodiky je optimaliza-
cia spracovania diseminacnej kampane z hl'adiska vykonnosti a efektivnosti vyuzitia
paskovych mechanik.

Abstract

The Central Data Archive (CDA) must also provide the possibility of selecting archived
data. This paper explains the reasons and methodological approach to addressing the
issue of mass dissemination in the CDA environment. Using the requested archive pac-
kages of Museum of the Slovak National Uprising made for the needs of the National
Edification Centre as an example, the selection explain all the pitfalls associated with
dissemination from the point of view of protection of strap carriers from excessive wear.
The aim of the presented methodology is to optimize the processing of the dissemination
campaign in terms of efficiency and effectiveness of the use of tape mechanics.

Uvod

Po trojro¢nej ¢innosti CDA sa okrem vkladov digitalizovanych diel a pamiatok zacali
Coraz CastejSie vyskytovat poziadavky od pamétovych a fondovych institacii (d’alej
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PFI) aj na ich vyber z archivu. Pri tejto ¢innosti vSak dochadzalo k nekontrolovanému
pristupu na pamat'ové médium — magnetickl pasku. Napriek tomu, ze pouzivame pre
uskladnenie najkvalitnejSie dostupné magnetické média typu Jaguar, tak aj tie maji
stanovené podmienky pre dlhodobé uchovanie zapisanych informdcii. Jednym z uka-
zovatel'ov je aj garantovany pocet vkladani do paskovej mechaniky a tiez pocet preto-
¢eni pasky v mechanike.

Prave toto je jeden z problémov, na ktory poukazoval na§ dodavatel’ archivneho riese-
nia, ktory ndm zaroven aj zabezpecuje podporu pri prevadzkovani systému. Pocas vy-
beru vicsieho poctu archivnych balikov dochddzalo k ndhodnému pristupu k tymto
stiborom na paskovom médiu, ¢o malo za nasledok takmer 100% pocet vkladani a pre-
tacani magnetickej pasky pri kazdom subore. Takto by sme vyrazne skratili Zivotnost’
magnetickych pasok a jedna z kopii uloZzeného obsahu by bola ohrozena.

Preto sme v spolupraci s dodavatel'om, ktory nam spristupnil prikazy archivneho sys-
tému IBM, pracovali na metodike optimalizovaného vyberu ulozenych suborov podla
ulozenia na jednotlivych paskovych médiach.

Vytvorenie postupu optimalizovanej
diseminacie

Zakladny princip Gspesnej optimalizovanej diseminacie je dostat’ udaje z magnetickej
pasky v takom poradi, ako su za sebou zapisané na magnetickej paske. Takto treba
postupne precitat’ vSetky pasky, na ktorych sa nachadzaju ziadané stbory.

Nas archivacny systém je postaveny na hierarchickom tloznom systéme, ktory na
prvej urovni tvori diskové pole o kapacite 33TiB a na druhej urovni potom paskova
kniznica typu Jaguar. Pri vklade sa baliky najprv ulozia do tohto diskového pola
a nasledne sa migracnym procesom ukladaju na paskové média. Takéto rieSenie je
vyhodné pre odstranenie zavislosti od poctu paskovych mechanik pri vklade tisicov
balickov. Systém si sam riadi vyuzitie mechanik, tak aby ich optimalne vyuzil a bol
vykonny.

Tto filozofiu sme museli zachovat’ aj pri procese vyberu. Teda nechat’ systém rozhod-
nut’ o sposobe a poradi v akom ich spristupni do prvej trovne — diskového pol'a. Ka-
pacita diskového pola je momentalne limitujuci faktor, ktory uréuje mnozstvo spri-
stupnitelnych dat v jednom cykle. Preto musime najprv vykonat’ analyzu poziadavky
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na vyber. Nasledne rozdelit’ poziadavku na cykly do kapacity cca 30TiB. Potom reali-
zujeme cyklus v Styroch fazach.

e Prva faza je zabezpetena zakazanim migracie dat z diskového pol'a na pasky.

e Druha faza vykonéva nacitanie balikov z pasok do diskového pola.

o Tretia faza zahfia vytvorenie objednavok na diseminaciu v aplikaénom rozhra-
ni pre takto spristupnené baliky. Po spracovani sa ulozia do webdavu alebo na
magneticku pasku typu LTO so suiborovym systémom LTFS. Tym je zabezpe-
¢ena kompatibilita pri vymene dat medzi institiciami PFI a CDA.

e Stvrta faza reprezentuje opitovné povolenie migracie dat na pasky, kde migrac-
né procesy overia pritomnost’ vyziadanych balikov na paskach a z diskového
pola ich vymazu. Tym sa uvolni priestor na diskovom poli a méze sa zacat’
d’alsi cyklus. Prave tieto obmedzenia kapacity diskového pol'a su pri¢inou nut-
nosti analyzy velkosti pozadovanych balikov.

RiesSenie problému ziskania
informacii o balikoch

Komplexna informacia o ulozenych archivovanych balikoch je zapisovana v katalogu.
Ten sa intenzivne pouziva pri samotnych operaciach vkladu, vyberu a kontrole bali¢-
kov. Preto sme museli hl'adat’ iny zdroj informdcii potrebnych pre zadanie poziadavky
na archivny systém IBM.

Analyzou dostupnych databaz sme sa rozhodli vyuzit’ tabulku jobdata, ktora obsahuje
informacie o prebichajtcich ulohach a tiez poskytuje pozadované informacie. Preto
sme vyextrahovali relevantné polia z tejto tabul’ky do jednoduchého textového suboru
na serveri. Tento stibor sa pravidelne aktualizuje pridavanim riadkov o spracovanych
vkladoch za ostatné obdobie. Takto vlastna priprava diseminacie nezatazuje procesné
databazy.

Druhym zdrojom informacie o pouzitych paskovych médiach je ziskavana podobnym
spdsobom z databazy DB2 pouzitim dotazovacich prikazov zalohovacieho systému
IBM Spectrum Protect. Tu st vSak informécie zapisované do samostatnych textovych
suborov vytvorenych pre kazdu pasku z dévodu jednoduchej a rychlej aktualizacie.
Systém aktualizacie udajov o paskach je zalozeny na skutocnosti, Ze na paskové média
sa subory = balicky iba pridavaju a uz sa nemazi. Preto staci sledovat’ zoznam pasok
a ich status. Pasky v stave ,,FULL® su uz uzavreté pre d’al§i zapis a preto uz nie je
potrebné aktualizovat’ zoznam suborov na danom médiu. Aktualizuju sa iba informa-
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cie na rozpracovanych médiach a na erstvo uzavretych paskach, ktoré boli pri minulej
aktualizacii eSte v stave rozpracovanosti ,,FILLING*.

RieSenie analyzy poziadavky na vyber
balikov

Vytvorenie zakladného planu pre diseminaciu je rieSené vlastnym skriptom v jazyku
bash, ktorému treba zadat ako parameter meno textového stiboru so zoznamom ar-
chivnych balikov (AIP). Ten je potrebné najprv vytvorit' z dodaného zoznamu od PFIL.
Vystupom skriptu je tiez textovy stibor obsahujtici uz pozadované informacie pre d’al-
Sie spracovanie. Obsah je zaroven zotriedeny podl'a ndzvu pasky a teda predpripraveny
na rozdelenie do cyklov, ak je to pre objem dat potrebné.

Stbor sa odosle ako priloha mailu aplikaénému administratorovi. Ten si ju ulozi lokal-
ne na pracovnej stanici a nasledne importuje do Excelu alebo podobného tabul’kového
programu ako textovy subor s polami oddelenymi medzerou.

Administrator sa rozhodne o sposobe spracovania na zaklade analyzy tejto tabul'ky.
Smerodajné st informacie o sumarnej vel’kosti poZzadovanych suborov a rozmiestneni
tychto suborov na paskach, tak aby sa jedna paska nemusela nacitavat’ vo viacerych
cykloch ale iba v jednom. Toto je nevyhnutné pri poziadavkach presahujucich kapaci-
tu 30TiB.

Popis jedného cyklu optimalizovanej
diseminacie
1. Faza blokovania migraéného procesu

Je zabezpecéena vytvorenim podadresara disem_lock na dohodnutom mieste diskového
filesystému. Ten sluzi ako semafor. Po spusteni migraéného procesu skript vyhodnoti
existenciu podadresara s priponou ,, lock™ a na zaklade tejto skutoc¢nosti ihned’ skonci
vykonavanie d’alsich prikazov.
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Obr. €. 1: Ukazka vytvoreného planu diseminacie
2. Faza optimalizovaného ¢itania suborov z pasok

Je zabezpecend zadanim prikazu dsmrecall, kde treba Specifikovat’ ako parameter
meno suboru obsahujiceho zoznam pozadovanych ulozenych suborov aj s celou ces-
tou (adresarovou Struktarou).

30 TiB dat dokaze systém nacitat’ do diskového pol’a za priblizne 11 hodin. Uvedenu
fazu zabezpecduje archivny systém IBM Spectrum Protect automatizovane a bez zasa-
hu administratora.

3. Faza zadania objednavok pre diseminaciu
nacitanych balikov.

Je zabezpecena pomocou excelového formulara dissemexcel, ktory pomocou makier
napisanych v jazyku VBA zabezpecuje komunikaciu s aplikaénym serverom cez CLI
rozhranie s pouzitim uzivatel'ského pristupového certifikatu. Najprv je potrebné si na-
stavit’ pod ktorym PFI uzivatel'skym profilom sa bude diseminacia vykonavat. Na-
sledne vyberieme riadky s nazvami AIP balikov. Pre vybrané riadky s uvedenim mena
AIP balika postupne vygeneruje poziadavku na diseminaciu.
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SERVICE | 43243497SNP SNP_DISSEM 1 OFFLINE PROCESSED Jreman ~ uminbnskid: w;
SERVICE | 43243495/SNP SNP_DISSEM 1 OFFLINE PROCESSED Jreman ~ uminbnskces
SERVICE | 43243501SNP SNP_DISSEM 1 OFFLINE PROCESSED eeman ~uminbiskid
SERVICE | 43243503SNP SNP_DISSEM 1 OFFLINE PROCESSED 564045520200 jueman  umnbmiskicd
SERVICE | 43243505'SNP SNP_DISSEM 1 OFFLINE PROCESSED 2018.08.0STOGS6:45.058:0200 jzeman _ urmnbskicda ACAAAAAACNNA
SERVICE | 43243507SNP SNPLDISSEM 1 OFFLINE PROCESSED Jzsman Juminbesic NG
SERVICE | 43243509NP  SNPLDISSEM 1 OFFLINE PROCESSED 201809 60200 jreman K e
ISERVICE | 43243511SNP SNP_DISSEM_1  OFFLINE PROCESSED jreman . AAAAAACNNM
SERVICE | 43244395.SNP  SNPLDISSEM1  OFFLINE PROCESSED 110200 jzeman : Nam
SERVICE 43244397SNP SN LDISSEM1 OFFLINE PROCESSED Jzeman : NO6
SERVICE | 43244395'SNP SNP_DISSEML 1 OFFLINE PROCESSED 2018.09.061065309.270:0200 jzeman - o7
SERVICE | 43244401'SNP SNP_DISSEM 1 OFFLINE PROCESSED Jreman  uminbriskicda ACAARAACNN;
SERVICE | 43244403 SNP SNP_DISSEM 1 OFFLINE PROCESSED eeman ~uminbiskcd
SERVICE | 43244405'SNP SNP_DISSEM 1 OFFLINE PROCESSED 531106720200 jzeman  uminbiskid
SERVICE | 43244407 SNP SNP DISSEM 1 OFFLINE PROCESSED = 00 |jseman |uminbniskd:
SERVICE | 43244409'SNP SNPDISSEM 1 OFFLINE PROCESSED 2018.08 +02:00 jzeman  umimbmiskicda ACAMAACNN
SERVICE | 434411SNP  SNPLDISSEM1  OFFLINE PROCESSED Jjzsman K No:
577 uminbnislocda-ABAAAAAAQGRE SERVICE | 4324413SNP SNPLDISSEM1 OFFLINE PROCESSED Jeman : NPQ
578 uminbnislccda-ABBAMAAQGRQ SERVICE | 43244415.SNP  SNPLDISSEMA OFFLINE PROCESSED 40200 zeman : s
975] uminbnislcoda-ABAAAAAAQKCC SERVICE | 43248417SNP SNPLDISSEM1 OFFLINE PROCESSED 21021 Jreman : N
| 980 um:nbn;skicda-BB (FZA________SERVICE | 43244419SNP____SNP DISSEM 1 OFFLINE |PROCESSED . 02:00 lizeman__1 NOR. &
DATA | CONF ‘ @ i« >
Prpraven rows @B O - b + s

Obr. ¢. 2: Ukazka objednavkového formulara dissemexcel

4. Faza povolenia migracného procesu

Je zabezpecena vymazanim podadresara disem_lock vytvoreného vo faze A. Nasledne
pravidelne spistany migraény proces vyhodnoti stav a zabezpe¢i vymazanie duplici-
tych suborov z diskového filesystému, ak uz tieto existujii zapisané na paskovych mé-
diach.

H 5 2018-CAIR-09 - Excel sbuliek = &
Stbor  Domov  VloZit  RozloZeniestrany [N Udaje Revizia  Zobrazit  FoxitPDF Navih Q f.  Prihigsit S Zdiefany prostriedok
> Automaticky sicet ~ [H Logické ~ |& vyhradavacie a referencné = =, @ Definovat nazov ~ & Predchodcovia Em
{— a ra
| Naposledy pouzité~ |l Textove~ [l Matematické a trigonometricks + L Pouit vo vzorci - | o2 Naslednici - 69
Viozit _ Sprévea b Okno | Moznosti 3
funkeiy [El Finanéne - I8 Datum a cas - [H Dalie funkcie ~ nézvoy 5 Vyworit zvjbery | % Odstranit Sipky ~ ®  gledovania | wpottov -
Kniznica funkcif Definované nézvy Kontrola vzorea Viipotet ~
c1924 - S v
1910|SNP-039309822XXSBMO00T0281300000 ur ABAAAAAAAZAH ur ACAAAAAACMPP 1827 667 968 NOC586L5
1911|SNP-038536407XXSBMOONH0263100000 urn:nbn:sk:cda-ABAAAAAAEHEA urn:nbn:sk:cda-ACAAAAAACMSQ, 1994 391 552 NOC586L5
1912|SNP-038540201XXSBMOONHO2! ur B DSFZ ur \CAAAAAACMRZ 2123 366 400 NOC586L5
1913|SNP-029192074XXSBMO00T0687201000 ur BBAAAAAAY23Z ur ACAAAAAACOFA 1737 490 432 NOC588L5
1914[SNP-039192109XXSBMO00T0687100000 urn:nbn:sk:cda-ABAAAAAAATQR urn:nbn:sk:cda-ACAAAAAACMRD 1877 999 616 NOC586L5
1915|SNP-029192142XXSBMO00T0687001000 ur BBAAAAAAY2XA ur ACAAAAAACOE2 1712 324 608 NOC588L5
1916|SNP-039195024XXSBMO00T0686701000 urn:nbn:sk:cda-BBAAAAAAY236 urn:nbn:sk:cda-ACAAAAAACOET 1733 296 128 NOC588L5
1917|SNP-039197201XXSBMO00T0686601000 ur BBAAAAAAY2WM ur ACAAAAAACODG 1669 332992 NOC588L5
1918|SNP-03919 000T0686100000 ur ABAAAAAAATSI ur ACAAAAAACMOA 1738 539 008 NOC586L5
1919|SNP-039197724XXSBMO0OT urn:nbn:sk:cda-AB 75P urn:nbn:sk:cda-ACAAAAAACMR4 1824 522 240 NOC586L5
1920|SNP-029198081XXSBMO0OT! ur ABAAAAAAATTR ur ACAAAAAACMON 1854 930 944 NOC586L5
1921[SNP-039198888XXSBMO00T0684600000 urn:nbn:sk:cda-ABAAAAAAATVI urn:nbn:sk:cda-ACAAAAAACMOX 1828 716 544 NOC586L5
1922[SNP-0391 000T0684300000 ur ABAAAAAAA7W3 ur ACAAAAAACMSP 1816 133 622 NOC586L5
1923|SNP-039189512XXSBMO00T0681700000 urn:nbn:sk:cda-ABAAAAAAATPK urn:nbn:sk:cda-ACAAAAAACMR2 1948 254 208 NOC586L5
1924 | | 2200127 406 080 | ]
i -
| Harok1 [ @ : [« ] >

Pripraveny B M -——F——+ 0%

Obr. €. 3: Ukazka vystupnej tabul’ky s evidenciou DIP balikov pre PFI
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Zaver

Uvedeny postup optimalizovanej diseminacie zabezpecuje minimalizaciu pristupov na
magnetické média a zaroven dosahuje maximalnu moznu rychlost’ kopirovania udajov
dant pouzitou technoldgiou. Teda sme schopni v idealnych podmienkach spristupnit’
jeden cyklus (33TiB) za jeden den. Vystupom su teda diseminované baliky DIP uloze-
né bud’ na magnetickych paskach typu LTO, alebo st nakopirované do diskového pola
webdavu pre online pristup PFI.

Pouzité skratky:

AIP — Archival Information Package (Archivny informacny balik).

DIP - Dissemination Information Package (Diseminac¢ny informacny balik).

PFI - Pamitova a fondova institdcia.

LTO - Linear Tape Open (Otvoreny Standard pre paskové médium)

LTFS — Linear Tape File System (Suborovy systém pre paskové médium)

CLI - Command line interface (Prikazovy interpret)

VBA - Visual Basic for Application (Aplikaény programovaci jazyk Visual Basic)
CDA - Centralny datovy archiv

TiB — Tebibyte = 1024*1024*1024*1024*Byte (binarny vypocet)

IBM - Ochranna znamka vyrobcu HW a SW
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