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Webarchiv

Czech web archive of the National Library of the Czech Republic

2000 — project of National Library of the Czech Republic,
Moravian Library and Masaryk University

2001 — first archived website

2005 — regular harvesting of content

http:/inkp.cz [ Vyhledat |

Webarchiv
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https://www.webarchiv.cz/en/

archive copy of National Library of the Czech Republic website
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Development of centralized interface for extracting
big data from web archives

e National Library of the Czech Republic
(data, experience with web archiving, infrastructure)

e University of West Bohemia — Faculty of Applied Sciences,
The Department of Cybernetics
(machine processing of large volumes of data, SW solutions)

e Institute of Sociology of the Czech Academy of Sciences
(research community in the social sciences)

Ministry of Culture of the Czech Republic — NAKI (Applied research
and development of national and cultural identity programme), 2018 — 2022



Goals of the research project

create advanced data extraction interface that would allow work
with large amounts of data

solving the problem of accessing data from the Czech web
archive and providing them to the research community

expansion of the technological infrastructure, which should no
longer serve only for the preservation of funds, but also for the

possibilities of further analytical data processing

evaluation of the legal framework for working with big data



Project outputs

faceted and full-text search engine that will allow
researchers to define part of the data for their research

graphical user interface convenient for users

an export application that allows researchers to obtain data
sets for further scientific and research use



Data a metadata

Webarchiv - digital library, preserves websites for future generations

Czech web resources (territory, language, authorship or topic/content)
not only within the Czech domain

{
. . "_id": "5dca98a695bcf5alal94fobe",
“recType": "harvest",
crawler: Heritrix 3.4, Webrecorder D
"date": "2019-11-14T19:10:46.983Z",
“standard": “Grainery 0.4",

access: OpenWayback 3.0
storing: WARC, container file standard for storing ot

"harvestNameFNtrunc": "V6M_2017-10-05",
"harvestDirsName": "V6M_2017-10-05",

web content 1n 1ts original context s Ay A
managing resources, websites, harvests: Seeder kil irtriveirs AN

"size": 618029,

https://github.com/webarchivez/ Qe o

“harvestCrawl": {
2540 TB per year
pe ye "path": "logs/crawl",
"fileName": ["crawlerd r.gz" lerd '] ler@3
| 8
“paths": {
"cdxsID" 1 ["105f23¢9- b@37-4¢c1d-901c~dcf272874d! 9f"]
sTD®: [*1 b@37 -901 1
t ilenam ["VeEM_2 0-05- lerd ]
}
"""""""""" e {

m etadata ® s date Ofvalidation" : "2019-12-94T19:10:46.9832",
® "statusOfvValidation": "NA",
"nextLastDateOfValidation": “2021-12-03719:10:46.983Z",

« descriptive / bibliographic metadata s e
o technical and administrative metadata

xists": false, "text": "NA" }

metadata record in JSON


https://github.com/webarchivcz/

Legal Issues

Copyright act — Library License allows the National Library of the CR to
make a reproduction of a work for its own archiving and conservation
purposes

Online access — contract with publishers or on Creative Commons licence
less than 0,4 % of the content 1s available outside the library building

Directive of the European Parliament and of the Council on Copyright
in the Digital Single Market



Collection policy

e Comprehensive harvests

 contract with czech domain provider CZ.NIC

« once or twice a year crawl of the whole .cz domain

o 1.4 million of second order domains / domain.cz

o Selective harvests

selective approach
long-term harvesting

Topic collections

collections of resources related
to certain event or topic

Let’s get Webarchived!

If you look for our certificate or our banners or logo visit this page

Nominate a website / Creative Commons / Selective harvests / FAQ

Nominate a website

URL I

Wz
I can act for these So with
sources Cr e Com
license
Name I Al
C e-mail I Al
Not

7

Pfidat web



Selective harvests lopic collections

* 5300 resources available online e current event or long-term collection

 cataloging record in Czech national e cooperation with the IIPC

bibliography
COVID-19

Browse the Webarchiv by subject el

krizovy management, infekéni nemoci. epidemie, nemoci, krizové situace, globalni problémy, 1ékafska péce.
List of a contracted websites by classification system: :

enos infekénich nemoci

V8e 5373/ Agriculture 244 / Anthropology 248 / Ast and architecture 384 / Beletry 40 /
Biological sciences 304 / Business and economics 413 / Chemistry 51 / Children's literature 7
Computer sciences 211 / Education 251 / Engineering and technology 311

SZu.CZ

Mathematics 46 / Medicine 319 / Music 164 / Performing arts 263 / Philosophy and religion 260
Physical education and recreation 230 / Physical sciences 140 / Political science 397 / Psychology 89 /
Sociclogy 341

http:/iszu cz/tema krizove-situace/2019-ncov-novy-koronavirus-wu-chan

current]

Education / WWW.IMZCI.CZ
Vie 251/ Adult education 6 / Curricula 4 / Education 108 / Elementary education 18 Coronavirus COVID-19 hﬂ‘p SWwWWL nz:‘t_‘pjc:-dokwneng}j / by“ornlacg.};rg_obgm{y_y_ souvisiosti-s-
Higher education 46 / Professional education 10 / Public policy issues in education 13 makes the world go round. aktualnim-vyskytem-cinskeho-koronaviru-2019_18415_1 htmi [current)

The ongoing topic collection
monitors its presence and
impacts from different points

of view: It seeks to capture www.vlada.cz

Schools and their activities 20 / Secondary education 12 / Special education 14

Display: visval, text

Adamecz : zpravodajskia  Akademické centrum Akademie muzicky:

informaéni servis sdruzeni  osobnostniho rozvoje umeéni v Praze

déti a middeze

Alternativni Skoly Apple ve skolstvi

vitéznych praci Asociac ituct
s vitézatch praci Asociace instituc

soc vzdélévani dospétich CR

:AIVD

govemment resources, topic
websites - professional and
popularizing, medical and
health portals. reactions in
various types of media,
volunteer activities and civic
initiatives. resources
exploring the economic, legal
and social impacts of
govemment measures,
conspiracy theories or artistic
reflections. Czech web
resources are also part of the
large international collection
Novel Coronavirus (COVID-
19). which is being prepared
by IIPC (https://archive-
it.org/collections13529).

https:/rwww.vlada cz/czimedia-centrom/ aktualne/ aktualni-informace-ke-
koronaviru-2019-ncov-179250/ [current]

www.vlada.cz

https:/twww.vlada cz/cz/epidemie-koronaviry/ [current]

www.infekce.cz

https:/fwww. infekee.cz/ [current]

koronavirus.mzcr.cz

https:/’koronavirus.mzercz/ [cutrent]



Metadata

Cataloging and bibliographic metadata
o library system Aleph

o format for Bibliographic Data MARC 21
e RDA, since 2015

Technical and administrative metadata

o 1nformation about the file format, technical data obtained
during the harvest, e.g. start and end date of the harvest, its type
or author

o relate to harvests, the container format and the index



Chalenges

make the archive data and metadata as accessible to the public as
possible

social media archiving (personalized content) and dynamic content
Webrecorder / archiveweb page / browsertrix (FB, IG, TW,
dynamic websites)

quality assurance

automatization, data protection
cooperation with research communities


http://www.youtube.com/watch?v=202vOoW-PoM

Centralized interface for extracting big data from
web archives - WACloud

National Library of the Czech Republic

University of West Bohemia — Faculty of Applied Sciences, The Department of Cybernetics
Institute of Sociology of the Czech Academy of Sciences

analysis text document topics and their automatic detection, analysis of
audiofiles, approaches based on deep neural networks for document
classification, automatic analytical tools, automatic assignment of
metadata to individual documents

intermediary format = format of records during web processing
archive, defines items for raw downloaded data and metadata, each web

page = 1 JSON object, to which individual algorithms store the retrieved
metadata

https://github.com/NLCR/Centralized interfaces-FE



https://github.com/NLCR/Centralized_interfaces-FE

Infrastructure, technologies, Al

e infrastructure: HADOOP cluster and Hbase solutions
e used technologies: WARC — PySpark — Python — Scikit-Learn — Apache
Hbase — Hadoop — Apache Spark — TensorFlow — PyTorch

AT Algorithms Pipeline

images © image | @

: captioning :
WL | 5 python
z : State-of-the-art
- audio,video speech 5 NLP models
recognition ==
LLLLL
RDD MIME plain text bl e =
type metadata (el ]~ [B][Eml[E ]~ [&]
_-_ O page
HTML plain text i EEem-
extraction - . D
pdf, doc, rtf, ... convert to
text

10

dataset, media types, processes, plain text + metadata, language processing model,
deep neural network, trained to predict topic, sentiment, page type



Graphical user interface

o faceted full text search engine for analyzing large quantities of web

archive data
e Integrated application for exporting selected datasets for scientists
based on their research requirements

m Webarchiv Sign in FAQ Czech

Webarchiv

Sign in
Centralized interface for extracting big data

from web archives

User name

Password




NH Webarchiv

FILTERS <

Theme

Theme v F

Page type

Page type v =

Date of harvest

From m
To G

URL

Operator

Contain v

URL

Sentiment

Sentiment
@ ® +

SETTINGS OF LIMITS

A

Stop words

a, aby, aj, ale, ani, asi, atd, | /'

atp,...

Number of entries

Number of entries

1000

[C] Random records?

QUERY

HARVESTS

Se

Harvest's name
Size
Number of WARCs

Date of start

To

Harvest's name
Size
Number of WARCs

Date of start

Te

Harvest's name
Size
Number of WARCs

Date of start

(]

Serials-2021-02-1M-2M_OneShot-crawler00
47TB
4,735,803

2/26/2021

O

Topics 2021-07_T-
CUNI_MGHMP Klima Tornado2 Olympiada3

260 GB
236

7/30/2021

Tests-2021-03-T-UDHPSH_QAtestII
30GB
31

3/29/2021

€X

Harvest's name
Size
Number of WARCs

Date of start

Se

Harvest's name
Size
Number of WARCs

Date of start

Rq

Harvest's name
Size
Number of WARCs

Date of start

example
991 MB
0

6/23/2020

Serials 2021-08 1M-2M_OneShot
296 GB
280

8/30/2021

Requests-2019-12-25 _special
2.7GB
3

12/25/2019

New query

Favorite

Logical operators:

To

Harvest's name
Size 322 GB
Number of WARCs 305

Date of start 6/8/2021

Se

Harvest's name
Size 676 GB
Number of WARCs 628

Date of start 9/29/2021

My queries

AND

FAQ User

OR NOT ( )

Topics-2020-10-01-VolbyKrajeSenat2020

Serials 2021-09 1M-6M_OneShot



Query, Filtres, Settings of limits, Harvests

topics:"knihovna a muzeum" OR topics:"literatura" NOT webType:"eshop" AND date:[2021-01-01T00:00:00Z
TO 2022-09-03T00:00:00Z] AND url:/.*nkp.cz.*/ AND sentiment:[0 TO 1]

m Webar ChlV New query Favorite My _queries FAQ ser
FILTERS <
QUERY
@ Theme
topics:"knihovna a muzeum" OR topics:"literatura" NOT webType:"eshop" AND date:[2021-01-01T00:00:00Z TO 2022-09-03T00:00:00Z] AND url:/.*nkp.cz.*/ AND sentiment:[0 TO 1]
Theme v
Page type
= o Logical operators: AND ~ OR  NOT ( )
Page type v
HARVESTS
™ Date of harvest
Se 0O ex O To O
From m
Harvest's name Serials-2021-02-1M-2M_OneShot-crawler00 Harvest's name example Harvest's name Topics-2020-10-01-VolbyKrajeSenat2020
To i Size 47TB Size 991 MB Size 322GB
Number of WARCs 4,735,803 Number of WARCs 0 Number of WARCs 305
]
e URL Date of start 2/26/2021 Date of start 6/23/2020 Date of start 6/8/2021
Operator
Contain v

URL To O Se O Se O

Topics_2021-07_T-

rvest's name e o = 1 . Harvest's name Serials_2021-08 1M-2M_OneShot Harvest's name Serials_2021-09 IM-6M_OneShot
© Sentiment Harvest's name CUNI MGHMP Klima_ Torado2 Olympiada3 ATy name erials_ - M_OneSho arvest's nam erials_ ;. M_OneSho!
Sentiment Size 260 GB Size 296 GB Size 676 GB
. LHTIC
g o Number of WARCs 236 Number of WARCs 280 Number of WARCs 628
Date of start 7/30/2021 Date of start 8/30/2021 Date of start 9/29/2021

SETTINGS OF LIMITS

A, Stop words Te O Rq O

a, aby, aj, ale, ani, asi, atd, | ¢

amp,... Harvest's name Tests-2021-03-T-UDHPSH_QAtestlI Harvest's name Requests-2019-12-25 special
Size 30GB Size 2.7GB
= Numberyfentrics Number of WARCs 31 Number of WARCs 3
Number of entries Date of start 3/29/2021 Date of start 12/25/2019

1000




Analytic Queries - Collocation, Raw, Frequency, Network

S8 Webarchiv

&

QUERY

HARVESTS

ANALYTIC QUERIES

Colocarion

Raw

Frequency

Sy ¢

Network

Add context

nsert text for search

Sour

STATE OF PROCESS

Indexing
100%

&  Download Y Add to favorites

Statistical queries
100%

Group by domains

Group by domains

Finished

List of words:

ttendt €

List of words

kathovns €3

List of words

kniha €

Source nodes

nkp.ez &

Target nodes

nkp.cz €

New query

Favorite

My _queries FAQ User

Logical operators:

Edit

+ Add new query



Nd Webarchiv

My queries

QUERY

* topics:"knihovna a muzeum" OR topics:"literatura" NOT web...

* topics:"knihovna a muzeum" OR topics:"literatura” NOT web...

* topics:"knihovna a muzeum" OR topics:"divadlo" AND NOT we...

* topics:"knihovna a muzeum" NOT webType:"eshop” AND date:]...

> results (4)

h "

Nazev

1_COLLOCATION.json
| 2_RAW,json

3_FREQUENCY.json

4_NETWORK.json

BODBD

<>

Datum zmény

VCera 17:33
VCera 17:33
VCera 17:33
VCera 17:33

New query Favorite My queries FAQ

CREATED STATE
9/3/2022, 7:32:15 PM Finished ©  Show detail
% Add to favorites
9/3/2022, 7:06:25 PM Finished O Repeat query
¥  Download
9/3/2022, 6:48:23 PM Finished
9/3/2022, 6:44:12 PM Finished
goo N O @
oo ¥ L_J /\/ 7 Q
| Upgradovat... | | Dalsf informace... |
Velikost Druh

6 kB JSON file
50 kB JSON file
57 kB  JSON file
14 kB  JSON file

=
o
]
=



Raw Frequency

2_RAW.json 3_FREQUENCY.json

y {

“id" : "af121c3d-03cf-4b61-8b8f-39269a5a2825", "nkp.cz/sluzby/dulezite-odkazy/jak-to-tady-chodi"
"url" : "text.nkp.cz/sluzby/dulezite-odkazy/knihovni-rad-a-dalsi-pravidla/kr-pr "pk" : O,

"urlDomain" : "text.nkp.cz",

"urlDomainTopLevel" : "nkp.cz",

"title" : "Prehled sluZeb poskytovanych NK — Narodni knihovna Ceské republiky",
"language" : "cs", "byt" : 5,

"plainText" : "Pljovani knihovnich jednotek z obsluhovanych pFiruénich knihove "jednotlivych"

pobyt na Gzemi Ceské republiky\nRegistrovanému uZivateli stardimu 18 let s plat },

vedené v evidenci podle knihovniho zakona Knihovné v zahranic¢i\nMeziknihovni vy "text.nkp.cz/o-knihovne/zakladni-informace/kontakty/pr
elektronicky;\nKonzultace na objednavku o katalozich, databazich a sbirkach kni "2018" : 6,

LyVear s NaN2021%

"headlines" : [ "Prehled sluzeb poskytovanych NK", "Prehled sluzeb poskytovanyc
"links" : [ "https://aleph.nkp.cz/F/?func=bor-info&local base=NKC", "https://al
"http://text.nkp.cz/sluzby-behem-revitalizace", "http://text.nkp.cz/o-knihovne" "3 4,

knihovni-rad-a-dalsi-pravidla/kr-1", "http://text.nkp.cz/sluzby/vypsluzby-preze "4" 1 3

reserse", "http://text.nkp.cz/sluzby/reserse", "http://text.nkp.cz/sluzby/repr" },
text.nkp.cz/sluzby/dulezite-odkazy/knihovni-rad-a-dalsi-pravidla/sluzby/sluzby- "text.nkp.cz/o-knihovne/zakladni-informace/kontakty/pr
a—dalsi-pravidla/sluzby/dulezite-odkazy/cenik", "http://eds.nkp.cz", "http: "2016" : 8,

zarazovani-zahranicnich—-dokumentu riv", "http://www2.nkp.cz/", "http://text.nkp
", "http://www.ptejteseknihovny.cz/", "http://www.facebook.com/narodni.knihovna - i
"http://text.nkp.cz/sitemap", "http://text.nkp.cz/accessibility-info", "http: zprava® : 8,

"linksDomain" : [ "aleph.nkp.cz", "aleph.nkp.cz", "www.nkp.cz", "text.nkp.cz", "1e" : 7,

"text.nkp.cz", "text.nkp.cz", "text.nkp.cz", "text.nkp.cz", "text.nkp.cz", "tex sers

Uwwws602.cz', “www.crosczy, “text.inkp.cz?, ‘text.nkp.icz', “textinkp.cz® I, b

"linksDomainTopLevel" : [ "nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "nk "skip.nkp.cz/bulletin/bulle4_110.
"nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "nkp.cz", "ungar" : 19,
"topics" : [ "knihovna a muzeum" 1,

) "knihovny" : 18,
"sentiment" : 0.5810921904179829
{ "roce" : 12,

alphor 0T
"katalogu" : 7,

"tiskova" : 6,
“zprava" : 6,

"tiskova" : 8,

"id" : "f@219aaf-ffe6-45c8-aafc-1c8c93aa2lbd", "byly" : 9,
"url" : "text.nkp.cz/sluzby/dulezite-odkazy/prehled-sluzeb", "ceske" : 8
"urlDomain" : "text.nkp.cz",




Network Collocation

4_NETWORK.json 1_COLLOCATION.json
IL i £

"year" : 2021, "nkp.cz/aktuality/novinky-titulni-strana/otevreni" : {
[ { "budou" : [ "<em>Ctenari</em> si budou moci vyzvednout", "moznost vyzvednuti
"hale" : [ "pokud v Hale sluzeb jiz" 1,
"konté" : [ "evidovanych na konté <em>Ctenare</em> je" 1],
"maximalné" : [ "<em>Ctenare</em> je maximalné 20 zadavani" ],
"musi" : [ "polet <em>Ctendril</em>, musi dalsi <em>Ctenari</em>", "<em>Ctena
“count” : 1 "podpisu" : [ "<em>Ctenar</em> k podpisu potvrzeni o" 1,
Food "povinni" : [ "<em>Ctenafi</em> jsou povinni: vstupovat a" 1],
"name" : "autority.nkp.cz", "pocet" : [ "maximdlni povoleny pocet <em>Ctenari</em>, musi" 1,
"count" : 4 "sluzeb" : [ "z meziknihovnich sluZzeb <em>Ctenari</em> si" ],
b, A "upozornéni" : [ "budou <em>Ctenari</em> upozornéni e-mailem soubézné" 1,
"uvitame" : [ "uvitdme, kdyz si <em>Ctenar</em> k" ],
"vyckat" : [ "dalsi <em>Ctenari</em> vyckat a ridit" 1,
"&r" : [ "pracovniki NK CR <em>Ctenafi</em> jsou" 1,
"ctyri" : [ "sluZeb pouze &tyri <em>Ctenari</em>; pokud" ]

"nodes"
"name" : "autority.nkp.cz",
"links" : [ {

"name" : "aleph.nkp.cz",

"name" : "www.nkp.cz",
"count" : 4

o

b 4 ;,

“name” : "“dnnt.nkp.cz", "nkp.cz/sluzby/chci-sluzbu/stat-se-ctenarem/copy_of_chcisluzbu-ctenar" :
"links" : [ { "dolozi" : [ "(pokud <em>&tenai</em> dolozi trvaly nebo" ],
"name" : "aleph.nkp.cz", "fondu" : [ "knihovniho fondu (pokud <em>Ctendr</em> dolozi" ],
“"count" : 1 "pristup" : [ "vSichni <em>Ctenari</em> pristup ke sluzbam" 1,
}, { "v§ichni" : [ "budovu maji vSichni <em>Ctenari</em> pristup" 1

"name" : "dnnt.nkp.cz", }
R count! 2 "text.nkp.cz/slovanska-knihovna/sluzby-slovanske-knihovny/vypujcni-sluzby/regi

"aleph" : [ "v systému Aleph. <em>Ctendri</em> maji", "v systému Aleph. <em>{

+ ] "maji" : [ "Aleph. <em>Ctenari</em> maji moZnost zadavat", "Aleph. <em>Ctend

HoA "mohou" : [ "<em>Ctenafi</em> si mohou knihy prodluZovat", "<em>Ctendri</em>
“name" : "edeposit.nkp.cz", "nez4ddad" : [ "knihu nezaddd daldi <em>¢tendr</em>. <em>Ctenadri</em>", "knihu
“links" : [ { "registraci" : [ "bezplatné. Za registraci <em>c¢tenarid</em>, reprografické",
"name" : "edeposit.nkp.cz", "reprografické" : [ "registraci <em>Ctenarli</em>, reprografické a kopirovaci
countt N2 "systém" : [ "automatizovany vypljéni systém. <em>Ctendfi</em> a", "automati

} ] "vypljéky" : [ "<em>Ctenadfi</em> a vypljéky (prozatim pouze", "<em>Ctenati</

datasets — new perspective at archive data and new possibilities for making
it available to researchers



Thank you for your attention

Tomas Foltyn
tomas.foltyn@nkp.cz

Marie Haskovcova
marie.haskovcova@nkp.cz
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