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Priloha €. 1. Zapis z cesty do Britskej kniZnice
Oddelenie podpory aplikacii NK-NDK

Datum, miesto konania 21.-25. 10. 2018, British Library, Boston Spa_ (

U&astnici: Mgr. Zdenko Vozar

1. Uvod a zakladny narys systémovo aplikaéného ramca

Britsky Webarchiv, dalej BWA, spristupfiuje data na zéklade partnerstva ietich
britskych depozitnych knihovni, v 6 bodoch Vel'kej Britdnie (Londyn, York, Wales,
Edinburg, Cambridge, Bodleian) a 1 v irsku (Trinity College, Dublin). Webarchiv
disponuje v zaklade 75 000 frekventovanych seedov (a subseedov) neratajlc
celoplosné zbery a 600 TB dat, tzn. warcov celkovo, ulozenych na HDFS.

Kuratorsky tim a aj technickd podpora vychadzaju zvnitra knihovne. V malej
miere zacali uz v roku 2003. Prava legislativy trva, podobne ako u nds, pristup bol
znacne obmedzeny do roku 2013. Pomocou zazmluvnenia a public webov, mézu
spristupnovat pomerne dost, zvySok nahrédzaju pripravenymi datasetmi. Dodnes
sa vsak u verejne nepristupnych stranok jednd o model simulujici fyzicky
depozitny kus, kde sa BWA konkrétna archivovand stranka prezerala v kniznici,
napriek Siestim depozitom, locknutd na ¢itanie len pre jeden konkrétny dotaz.
Pouzivaju heritrix pre crawlovanie s cielenim na doménu .uk a s podmienkou, ak
je Geo IP v poriadku, pripadne mimo doménu vyuzivaju GeolP pre identifikaciu
dalSich stranok. Briti vyuzivaju denné kontinudlne crawlovanie, skrz stream json
konfiguracie, nazyvané pravidelné crawlovanie, ktoré je silne administrované.
Kuratory maji moznost zmenit frekvenciu a dal'$ie pravidla.

Naproti naSmu workflowu, kde prevazuju kuratori je tu tym rozdeleny pol na pol,
kuratori a tech. podpora. Kazdy md ale vlastného vedlceho, pricom kuratori
patria do Useku Kolekcii a TP do Inzinieringu. Na technick( podporu, ktorad siaha
od hardwaru az po vyvvojarsky software a systémové administrovanie maju
technickd podporu Styroch ludi (javista je ale dostupny pre cell organizaciu).
Konkrétne disponuju jednym ¢lovekom hlavne pre hardware, operaéné systémy,
systémovym aministratorom (HW + Sysadmin); jednym juniorom pod nim (ale
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bez HW ale je zarover datovym analytikom), jednym externym Javistom,
jednym technickym veducim (Andrew Jackson, DevOps, Pythonizdcia BWA) a
troma kuratormi z iného oddelenia.

Vo Webarchive z Collections délezité postavy:
* Ian Cooke- head of contemporary british collections
* Nicole - lead of webarchive. There from 2005, head from 2016. Before

Helen Hopps, when she left, they split WA team and give curators to

collections and more bbizinis side, stakeholders, but silos, lot of different

and also digital format
* Carlos - curator, previously web dev, new user interfencis

Vo Webarchive z Technology déezité postavy:
* Andy - technical lead o technical webarchive, 7 years
* Gill Senior - webarchiving enginneer
* Lee Web - archiving engineer
* Mindy - software development, but architectural team

Third party contractor - QA by users, different human profiles, but library has
testing department automatically

Zber dét je automatizovany proces. Startuje sa pre vyberovky z W3Act, ktord ma
jednoduche API. BWA ma crawly spustané denne, mesalne, kvartdlne ¢i
polrocne. Crawly dnes roc¢ne vytvoria ca. 60 TB dat bez celoplosky.

Rocny celoploSny zber nie je automatizovany, pretoZe sa tam vyskytuju
problémy. Frontier heritrix byva spontéanne prerusovany, ¢o je problém, ktory
sme zaznamenali aj u nas. Pre zber maju od providera seedy .uk, GEOIPs maju z
verejnej databaze. Vysledne ma ca. 70 TB, predtym to byvalo 30 TB. Zber sa
uklada do starSieho systému operovaného Apache Hadoop, release 0.20, s map.
redukce, ktory pdvodne sluzil ako docasny systém, pred proipravenim do
preliatia naSej obdoby LTP: Digital Libary System (Stvornasobnd distriblcia po
Velkej Britanii). Digital Libary System funguje ako nada verzia, avSak zatial tam
maju iba cez 150 TB dat z webarchivu. Na indexdaciu pouZivaju australsky
OutbackCDX, ktory funguje ako servica, indexuje a zaroven to uklada. Dotazuju
sa jej Waybacky a Pywaybacky (su rézne dimenzované pre rézne (6x) Reading
Room services v ramci endpoinotv a pre rézne Open Access data). Rovnako nad
datami maju vybrané verejne pristupné datasety, SOLR index a snaZia sa
spristupnit vsetko, ¢o ide, napriek nevyhodne postavenému zdkonu. Pre CI
pouzivaju PythonLuigi, ktory zanechava spravu o kazdej dokonanej c¢innosti.
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Andrew ma predstavu, Ze postupne tym pokryje cely tento ekosystém. Ohladom
strojov na zber pouzivaju crawler 1 a pre celi doménu pouZivaju este dalSie dva,
nejde ale vyslovene o snapshot, napriek ich Stavnatému zalozeniu. Napriek
malému mnozstvu st celkom vykonné, prikladom jeden ma 64 jadier.

Ako disky pouZzivaji pre ukladanie dat momentdine Hitachi, 12 TB helium. 7200
RPM, pévodne pouzivali 5400 RPM. Disk je schopny ponat tak vela, ako je
moné, ale pre platformu vypoctového vyzkumu, ako je ten nas, 8 TB je
vyhodnejsia z dévodu jej dynamickej Struktary. Overhaul rezerva nemusi byt az
tak vysokd pre generovanie dat smerom von. V pripade, Ze sa tam nieco pouziva
Spark, odporiéaju pouzit 20%. BWA stad¢i skor smerovat k 10%, je to v

poriadku, ale nesmie sa tato hranica prekrocit, inak riskuju vyznamné problémy.
Spektralny pristup od obnovenia jednotlivych poloZiek po plny vypoctovy pristup.

Co sa tyka komplikovanej$ich otdzok na webarchiv, v ramci podpory fazetového
vyhladavania, pre solarizéciu treba pouzit kvanitutu na SSD odpovedajucu cca.
10 percent z celkového objemu dat. Oni maju dva SOLR servery, ktoré su ale
velmi vykonne, kapacitne i vypoctovo.

V pripade vyzkumnikov s ich vlastnymi otdzkami, ktori vSak nepotrebuju priliz
stravujlice data a postacia im sekundarne, pouzivaju predprodukované datasety
alebo v pripade vyzkumnikov vyuzivajucich vzdialené dotazy by chceli vyuzivat

sluzbu iunder Jupyter NB, avSak eSte nemaju na to postacujucu infrastrukturu.
Turingov Inditat, zaoberajuci sa linguistickou analyzou v rokoch 1996 - 2004, ma

zaujem na ich datach. Spolupréca by Sla rozchodit cez Azure.

Co sa tyka dotazov on-site na cell datovi sadu BWA, tymito kapacitami zatial
nedisponuju.

Pre tuto chvilu Britskej kniznici sta&i Spark, respektive MapReduce Vanilla a
SOLR. Ak ludia chcl uzivat R, mdzu si ho previest. Jediné, Co k tomu treba, je
trocha technoldgii a bezpeénd vykonova platforma. Toto by zvladal Kubernetes
sam, tento véak nemaju, ale chceli by v tom pokracovat.

Vyuzivaji hlavne Python v roli orchestrécie. Technoldgie naviazané na IO
nepotrebuji. Hlavné kompotenty su zalozené na Jave, teda vynimkou Python
Waybacku.

2. Otazky véeobecne sivisiace s webarchivom

2.1 Ako funguju ukwa/ukwa-ingest-service?
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* Prevedenie Heritrixu a okolnych ekosystémov do kontajnerov Docker.
e Preco prave kontajnery na Dockery?

e VyuZivaju cluster?

e Spravuju kontajnery pomocou Kubernetes?

British Library pouziva Docker Swarm compound, ktory sa podoba prave
Kubernetes. Inak vyuZzivaju eSte Zookeeper, Kafka, CDXservice, Ukwa ingest
services, deploy, Crawl engines, zvazuju do buducnosti prechod na Ansible.
Docker im vyhovuje prave preto, ze je velmi vhodny a jednoduchy. Je to hlavne
kratkodobé taktické rozhodnutie, ktoré sa im ale vyplatilo.

2.2 Ako rieSia metriky archivu, zberu, atp?

» Ako riesia projekt ukwa/monitrix, pripadne ELK stack alebo celkovo?
* Maju nejaké informéacie ¢i vystupy z nového projektu ukwa/ukwa-monitor?

Zapasiac s roznymi spésobmi manazovania, monitorix by indexoval v ELK kaZdu
jednu udalost. Logstash. Dost tazké je to ale vylep$it, ani nikdy netreba tak
straSne moc detailov. Vykazuje velmi S$pecfificki maticu. Poddvaju to do
Promethea, aby vyextrahovali a interpretovali Specificky uzitocnlu dataset z
réznych systémov pre orchestraciu prace. Chci do buducnosti viac podrobnosti,
zatial'im to staci. Problém je dotazovacia syntax, ktora je strasna, aj ked to dlho
vyzeralo, Ze to bude fungovat v implementacii.

2.3 Ako sa im osvedcil vlastny task management ukwa-manage

e Preco akurat vedu workflow pomocou frameworku spotify/luigi?

Nagios sa pouziva, ked vela strojov ma problém agregovat vysledky, jedna sa ale
skor o cloud a celkom nevyhodny. Luigi, framework pre riadenie Uloh/ taskov. Ak
skon¢i spravne, robi pit managment, dava rovnaké flags, ponaha s analyzou
logov Hadoopu, zbiera vstupy do SIP. Monitoruje a kontroluje kod. Automatizacia
musi byt dobre zomknutd a kontrolované. Ulohy sa opatovne spustaju, ak
zlyhaju. Luigi je pre tieto Ucely najlepsi. Retazi vstupy k vystupom. Pomaha v
spravhom vysledku. Vzdy, ked zlyhd, posle spravu Prometheovi. Ich
implementacia, je ale dlhodoba praca. V BWA, je konecne pridavat stroje
jednoduché. Stadi len pridat subory na file systém.

2.4 Ako sa im osvedcil managemet opravneni?

¢ Aké maju sklsenosti s ich vlastnym rieSenim ukwa-access-services ?
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CDX service a veci zaloZzené na prefixoch generuju Whitelist a vylu¢uju veci do
webarchivu. Luigi generuje curate z datasetov, spdja ich so statickym zoznamom
a potom ich nacita na server. Generuje to kazdy der.

2.5 PYWB - pristupova kontrola UKWA a PYWB

The BL tried to support open Wayback device throughout past years. It
was very slow and had few users with new code. Javascript was a heavy
solution, then PYWB came along and Ilja got a lot of movement. It has
clean implementation in python form: it has intensive quality of playback,
better quality, raiser is paid to adjust it or to try properly curators
verification. There is no example that is worse than with Wayback and
myriad examples that were better. Javascript resources have better
playback. Python is good also for a team. A new website deploys Python
Wayback. Portuguese, UK Parliamentary, National Archive got a good shift
with this. Original developers of Openwayback moved away from IIIPC
(problem). IA implemented also own version of PYWB (it is a closed
source), not Iljas. New website is probably ready, but later this week went
online.

Povoluju strénky a vSetko ostatné zakazuju. K spustaniu PYWB pouzivaju
Rhizome Extensions one CDX service so vSetkym v tom. IP adresy su stale.
UKWA PYXB, ak to je vblock, predstiera sa, Ze nie je. Maju Sest Wayback
inStancii. Pre kazdu fyzicku lokaciu sa pripaja cez VPN. UZ v tomto momente
maju pravne vkladové pravo. Pre vzdialeny pristup pouZivaju Ericom Software,
ktory funguje, ale uplne nadSeny z neho nie su. Pre digitadlne edicie knih, nie
webarchiv, pouzivaju Adobe Digital Editions pod DRM. Ak je to allow, vracaju spat
pre open access Wayback. Ak je to not allowed a zaroven, ak to nie je block,
odporucaju pristup k Legal deposit Library Reading Rooms. KaZda Wayback
inStancia ma inu konfiguraciu a jedinecny subezny zamok (lockujuci prehliadané
stranky). Je to konfigurované hlavne na britské pravne problémy.

2.6 Ako balickuju WARC?

e Ako vyzeraju kuratorské veci? Ako to maju, ako katalogizuju, ako
Casto harvestuju? Ako to vyzera u nich so social media a novinami?
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Problém heritrixu je, Ze je velmi zviazany frontier s jobmi a vliakami. Ak zaistime
kopiu vsetkého, od heritrixu zvonka, mézu pouzivat python scripty pre kontrolu
toho, ¢o sa deje. Kafka riadi kompresiu a vsetko, disponuje datami ca. 4TB. 16
strojov posiela dokopy 5 000 sprav za sekundu a ma to previazaneé s
Prometheom. Kazdy zapisuje naraz asi 10 bali¢kov. Limit na bali¢ek je jeden GB.
Pridali bean, ktory vystavuje kritické spravy a ktorého vlakna su odchytavané.

Site to Warc bali¢kovanie by kuratori BWA preferovali, ale kazdy crawler to
narozdiel napr. od Slovenského WA, kvéli technologickym podmienkam mixuje
dokopy. Existuje higj frequency crawler and doménovy crawl| server. Doménovy
crawler pracuje tri mesiace. Obsahuje dve sluzby so 16 heritrixami. Ma to
dokerizované a zapuzdrené do kontajnerov. Nebolo to bez problémov. Bolo
potrebné $pecifikovat environmentélne premenné zvonka, s tym Ze vSetky url Sli
cez Kafku a log systém. Kafaka ma vSetky url. A ked sa zmeni pocet strojov,
natiahnu si to z Kafky, a preto je to viac dynamické. Zamer je viac kontrolovat
crawlery. Tento rok prvy krat, kazda jedna URL padla vo fronte, dokonca ked’
crawlovala, bola duplicitna. Ziskali 20 miliard URL adries. Ked' treba repassnut, je
to problém, lebo sa musi ist na zaciatok fronty, takze buduci rok budu
optimalizovat nacitanie.

2.7 How does British National Library work with CXML?

They use one bean configuration, but the usage is unconfortable. The number of
files, 500 MB, selectively changed and the crawl is up to 2 GB, or unlimited. Now
too many people can change it, they need to adjust. By default they obey
robosts.txt, except for screenshots. Currently now not per site, but whole crawl,
than they want specify this rule per site. Interesting interpretation of budget,
they prefere rather in bytes than in number of elements. They have polite setting
for hostname, not IP adress archiving. They have blacklist for some intranet
sites, ca. more than 50, when something illegal was published, which infringed
data protection, no offensive data. Right now they do 'nt need to delete it.

They automatically query W3Act, rsp. what should they do. He will give them
complex answer to Kafka (through cron job on luigi level orchestration), and
from that point onwards, they formed in dependencies on job.

2.7 How do Catalogue integrations work?
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Catalogue records are given into collections and into Aleph, but they are not
integrated, which causes problems. Document harvester, postprocessing, like pdf
from crawl, prepare metadata form and submit them to library service, which
individually put into Aleph.

(Instead for GDPR, they have British Library Act.)

2.8 WARCLIGHT

In 2005 - 2013 the BNL switched to permission-based crawling and now

they have about 20 000 seeds. In system they have about 50 000. We
have sent approximately 45 - 50, 000 requests for permission in total, so our
success rate is about 25%. (info via Nikola).

3. Software architects meeting

Vyuzivaju Aleph a Primo a discovery services. Zvazuju prechod na nieco,
ale nie momentdlne. Na Almu ich tlacia, ale do 3-4 rokov sa pokusia prejst na
Folio podla jeho vykonnosti.

Zmena hardwaru. Presli na cloud, hlavne s hot services, cold si asi
nechaju. Je mozn, Ze sa pripoja k statom pripravovanemu usiliu, ministerstvo
armady nieco take uz ma.

Co sa tyka SW architektov timu,, vedlci informaénych zdrojov a sluzieb
maju polovicku SW architektov a polovicku bussiness architektov (v podstate ludi
tvoriacich diagramy).

Co sa tyka prezentacnej vrstvy, disponujl Radio nahravanim. Maju 50 radii
pre nonstop nahravanie. a chystaju sa rozSirovat. Radi by v tomto s nami
kooperovali.

4. Digital preservation
4.1 Timy

Maju niekolko timov. Technical analysis and development zabezpecuje
uchovanie standardov. Je vytovreny hlavne pre vytvorenie, pripravu a podporu
uzivatelov, hlavne pre ich pristup k Uloziskam dat. Ale vyuziva sa aj pre operacnu
prezervaciu. Zhromazduju a opravuju tiez pristroje z 80 'tok, aby mohli
kontrolovat Uspesnost emulovaného prostredia, oproti origindlnym pristrojom,
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¢itajucim dané formaty a rovnako maju onsite slusnu kolekciu technologickych
Casopisov z danej doby.

Metadata services team coordinates with standard production bodies of
standards and reccomendation for inner development of digital repository. It is
very old, 2003 they began. Aiming to complexity for big states, not pushing
standards on other people, but on themselves, converting themselves. Now they
are going for commercial platform, massive undertaking, DLA over petabyte in
repositories and 2-3 petabytes waiting for content ingest. Substantial amount of
legacy digital content from 70 "ties and 80 "ties. There are still pockets of legacy
data. There are problems of modeling new DLS, standard streams and also for
network shares. Dangers dwell in network shares, collection and personal files,
mostly with deleting. No onae knows fors sure what is there, without qualitative
metadata. Digital processing there is to support ingest. They work with
acquisition colleagues to ensure best practices and investigate reading rooms,
when their presentation of sources is not working. Originally, their current
system was not desiged to present. When they change to new system, their role
will be much more focused on preservation.

5. BRITISH LIBRARY Universal viewer IIIF (Andy Irving)

The British Library has 35 viewing viewers-apps, very complex enviroment. They
introducet Universal Viewer. I further investigated its performance, according to
problems of our Kramerius. They currently use 3 image servers, now expanded
to ten, half million books digitalised by google, transformed via 11 server to use
them. They use open source, bodleian IIP image server, using C, linux. Frontend
is JS, not much server complexity, need a shim between application and solr,
mongo FDB json docs, not generating docs, reversed export, IIP imaging,
contSecureAuthentificaiomDesicomAMaker. Pretty light solution, 20 miliseconds
response, now in production, load depends - search is easy 5 %, but images
requests are very high, generally 40 requests per second, Bodleian have 16
images servers, no special configuration, cross site avaliability. Load balancer is
actually done via Nginx, caching proxy has less than 1TB in front of apps, quad
CPU 16GB ram, kakadu based streaming. They run from master, we have
seperate master image secondary, caching in Nginx, they have long scolls, like
50m (5Gb), load image tiled and send then, they could cut them into smaller
images and joint them by stitching, great with IIPS. Good also to implement
Mirador viewers for scholars. They generate pdf on fly, service possible to take
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the whole file, but then they view in universal viever and pdf combined, in couple
with OCR. They limit degree of paralelism and ligthweight jobs system.

They are throttling through nginx. Using fedora for open access system. Wales
has problem with resolving identifiers with fedora, keep access and ingest apart!
They use redis as memeory cache think, locks paths and needs lot of memory.
MyCycle server is better with it. Access stack is all linux here. Redis has lockup,
system resolvers behind as well for access control. It is also used for
representation between. It is important that they have different resolvers for
different access layers, not using flags.

6. Webarchive Discovery Stack - implementation, workflow

Part of warc indexer (took apachae tikka and ability to open warc containers
and takes also human metadata from w3act, collections and so on), create jsons
documents sent to solr, that what used Danes to do with one really meaty
server. UKW webarchive discovery, it is on maven likwa.discovery:warc-indexer,
you need. The BL uses warc hadoop indixer - it is warc indixer, actually
using the same code. Wrapped in hadoop record reader, each mapper gets a
stream of warcs, wrapping of indexer with hadoop specific map reduction.

MAP device uses warc to solr json. The REDUCE device just posts hundreds of
solr documents to solr with schemer. Numbers of warc mappers could be one
hundred, their output is taken by Reduce device. It is easy to controll number of
reducers and usage of solr. The use ten, not so much. M a R are independent
from each other, the number can be tuned up. Infrastructure is 1/O bound,
SSD defines speed limit.

The SOLR is used for language identification, etc. They use vanilla solr plus of
standard schema for webarchives, which makes possible to deal with links

etc. They use it for building collections, they could flip alias of collection and
client will see other collections. It is great for management of collections and
clients.

7. HADOOP

They have cluster with 66 nodes. Tikka is intensive, configuring how many each
could run, 2 gigs per jobs, for N:LP fancy stuff, more ram will be neeeded. This
only extracts json, and posts it to meaty servers 1/4 and 1/2 TB of ram, ssds,
and decent cpus, due to advances in solr one does not need so much loading.

Stranka 9z 12



Narodni knithovna
ske¢ republiky

Pr:loha ¢. 1. Zapis z cesty do Britskej kanI"IICE 21.-25. 10. 2018, Mgr. Zdenko Vozar

Also if you have many facets, query complexity is not so much loading, but with
much RAM storage, it could efficiently cache critical cache size. SOLR servers
are most expensive part of kit. It is strongly recommended only for particular
collections. As a rule of thumb, ca. 10 percent of collection will index SSD.

The best it would be to give there contract collection, but with one hop off policy.
Maybe it would be even good to put it on SOLR and erase it. Advantage for
general audiencie and high technical audience. The majority of SOLR content is
made up texts. It is needed to think through how to put down the weight of
warcs into texts. Unless is it optimized index like SOLR. To get into what we need
to tab seperated useful intermediary, this will do great stuff. It depends on
research of questions. There is a need of stakeholders to convince.

What concernns configuration of hadoop, the use ansible magic here. They tune
configuration and restart everything use for it, good for ansible. Yarn better conf
platform. They do not have yarn, that is why they have static deployment.

HDFS Eco

It is structured by Name node and Backup Name nod.

plus grunt (data node)

DN - DN DN DN

Since they do not have yarn, they have job tracker on the level of NN.

grunt is DN and TAskTracker

MAP generates data and Reducers gather it.

MAP uses 1 task per warc.

Reduce its spread everywehere. There is a lot of redistribution of data. Each node

is different than orders. It is led by common key.

Main outputs are extracted by Reducers. CDX index [remote services], SOLR
[remote service], links most common formats - put in file format, links, how they
generate datasets for further processing [and shuffle back new files as add to
cluster.] Preference is not to produce WAT and others but line generated files,
which are more lighter lightways for further processing and to have them. And
also problem to store them.

Under old hadoop it is hard to mix java and python, our only capabilitiy to parse
is by warcs in java First step is map-reduce to parse the warc, with some text
format and then carry on in python, through python streaming. They wanted to
change it in time to Spark, but they are still not there.

For aggregation in hadoop, you need to generate some intermediary file format
with critical information. So many of warcs (10 000 000) job tracker will Kill it.
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You need to do it in batches. Problem is based on mapping from warcs to
intermediary text (good model will be 10 000 warc to one line oriented file).
Hadoop could do magic with line orientated text. Then you could sort, analyze
and aggregate them. Aggregate frequency analyses from units to aggregated
file and from this on goes analysis.

Runnning SOLR drive and have many shards on separate devices it is still fine,
we do not need to have it on separate SOLR SSD server. The idea is to run it
fromSSD.

Research question is what you want you to do first? Do they need texts? Do they
need some subste of texts? There will be way more records in disk space then.

8. SPARK
ukwa.webarchive-discovert Front ends.

How do they prepare dataset?
They use mainly human strategy, BL Collections development policy. Support

comes also from other curators, thematic collections or events. Datastes, on their
pages, are research-led and help them to refine. New legislative - right to read is
right to mine. It will take a while.

9. Financing - EU projects

Web-archiving salaries is by 100 percent supported by the British Library. Other
endpoints partly contribute by 1/3, lot of project funding for spent specific
projects, to develop tools, other members of the stuff, more ad hoc bases,
maybe had some PhD students on short term (3-12 months), cosupervising PhD
or host. European projects that are used are Cleopatra or RESAW. They use
rather smaller IIPC projects more likley.

10. Instant archiving of newspapers and social media

Every day the do snapshots on the British level, smaller they do every weekend.
They have sensitive relations with newspaper publishing. Social media dont do so
often. It is hard to put the limit, what comes from UK, curators are needed for
that. Social media tend to be international. From social media screened are high-
profile public profiles, politicians. Looking into alternative tools, Webrecorder.
Social feed is a good tool, how to integrate those warcs outside workflow.
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Toto je interni dokument Oddélena podpory aplikaci

Zdenko Vozar
Dne 25. 10. 2018
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