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Abstrakt

Tato prace vychazi ze 2 predchozich, které doplnuje, upravuje a rozsituje. Primarnim cilem
je prevzeti existujicich zdrojovych soubori, jejich studium, modifikace a pouziti za Gcelem
zprovoznéni a aktualizaci systému. Je to nutny mezikrok, ktery predchozi prace vytesila ¢as-
te¢né. Dalsim cilem je rozsiteni systému, zamérené na vylepSeni navigaci, propojeni podob-
nych existujicich entit v systému, metavyhledavani relevantnich zdroju podle uzivatelskych
pozadavki, extrahovani a ulozeni novych unikatnich informaci o entitach v systému, které
neposkytuje soucasny zdroj. Vysledkem préci je bézici systém, naplnény cerstvymi daty,
pripraveny pro systémové uzivatele a vylepseny pro snadnéjsi pouziti. Metavyhledavaci ja-
dro je vytvoreno v modernim Perlu 5. Zdrojovy kod systému je refaktorovany a citelnéjsi;
Jadra — prenositelny a skalovatelny, coz umoznuje snadné rozsireni a zapojeni do jinych
systémil.

Abstract

This thesis is based on 2 previous theses, complements and expands the last of them.
The primary objective is to take existing source files, study, modify and use them for the pur-
pose of running and updating the system. It is a necessary intermediate step, which the pre-
vious thesis solved partly. The secondary objective is to expand the system focused on
improving the navigation, creating relations between the similar existing system entities,
metasearching for relevant resources according to user requirements, extracting and storing
new unique information about entities in the system, which is not provided by the current
source. The result of the thesis is a running system, filled with fresh data, prepared and im-
proved for system users. The source code of the system is refactored, became more readable
and is ready to be extended. The metasearch engine is created, in modern Perl 5. The source
code of the engine is portable and scalable, which allows easy integration into other systems.
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Kapitola 1

Uvod

1.1 DMotivace

Posledni 2 roky ze 4 celkem v oboru informac¢nich technologii jsem se aktivné ucil, navrhoval
a vyvijel informadéni systémy pro rtuzné ucely, s riznou architekturou, v riznych jazycich,
v tymu na ruznych pozicich a sdm. Zkusil jsem jak backend v Perl (Mojo, Catalyst) nebo
Python (Flask), tak i frontend s pouzitim HTML, Jinja2, CSS, Bootstrap a JavaScript.

Toto téma jsem si vybral, jelikoz je tésné spojeno s informac¢nimi systémy. V tomto dilu
bych chtél rozvinout a predat svoje a nové ziskané dovednosti.

1.2 Prubéh prace

Vzhledem k pocatecnimu stavu, hodnoceni predchoziho fesitele, polozenym otazkam, po-
sudku oponenta a hodnoceni vedouciho [12] — tato prace je ¢aste¢né doplnéni, vylepsSeni a
instalace predchoziho Teseni. ¢astecné navrh a implementace rozsiteni. Zabyva se jak roz-
borem, doplnénim a zprovoznénim predchoziho feSeni, tak i jeho naslednym rozsifenim a
porovnanim s ptvodnim.

Na zacatku jsem dostal zadani a pristup ke slozce, obsahujici zdrojové soubory dvou
predchozich Tesitela [16] a [12]. Zasadnim rozdilem oproti jejich stavu je to, Ze jsem prevzal
opravdu pouze zdrojové soubory, bez database a bez dat (historicky vymazana), nikoliv
fungujici systém. Z toho plyne, Ze nejdiiv je potfeba zdrojové kédy upravit tak, aby tvorili
systém jako celek a umoznili ho naplnit ¢erstvymi daty. AZ poté, lze ho pouzit, otestovat a
rozsirit.

1.3 Struktura praci

Kapitola 2 s nazvem ,,Analyza“ — je vénovana rozboru a popisu existujici problematiky.
Kapitola 3 s ndzvem , Teorie* — je vénovana popisu rozsiteni z teoretického pohledu.
Kapitola 4 s nazvem ,Reseni® — je vénovana upravé odhalenych kritickych problému, vy-
lepseni systému a tvorbé rozsifeni.

V zavérecné kapitole 5 s nazvem ,Vysledky* — stru¢né shrnu vysledky a piinos této praci.



Kapitola 2

Analyza

Tato kapitola se zabyva studiem a prezentaci predchoziho systému. Jsou zde rozebrané
problémy, které je nutné dotesit po predchozi praci.

Na zacatku jsou definované relevantni pojmy, predchozi fesitele a pouzité technologie.
Dale jsou probrané jednotlivé ¢asti systému: Extraktor a Portal.

2.1 System

Systém (eng. ,System*) je celek, slozeny z pocitacového hardwaru a souvisejiciho softwaru,
k némuz patii také lidé, ktefi tento hardware a software vyuzivaji, a procesy (¢innosti), které
pritom vykonavaji za icCelem sbéru, zpracovani a siteni informaci potirebnych k planovani,
rozhodovani a tizeni.

Extraktor (eng. ,Extractor”) je ¢ast systému, slouzici k ziskavani a plnéni systému daty.
Uvédomime si, ze v Systému jsou 2 extraktory (Jeden je pro Projects, Deliverables,
druhy je pro Topics).

Portal (eng. Portdl) je ¢ast systému, kterd poskytuje uzivateli vzdaleny pristup a ope-
raci nad daty.

Predchozi resitele

V roce 2015 Lucie Dvofdkova vytvorila systém o evropskych vyzkumnych projektech [4].
V roce 2016 Petr Stanék pridal ¢ast pro administraci a automatickou aktualizaci [16].

V mezicase se systém stal inkompatibilni vii¢i zdroji a novéjsim verzim knihoven.

V roce 2019 Jif{ Furda rozsitil Systém o vyzvy, rozsitil a upravil Portal. [12].

K dispozici jsou 2 verzi systému: 2016 a 2019, které jsou v dané kapitole porovnané. Tato
prace vychazi, upravuje a dopliuje verzi pana Furdy.

Puvod dat

Vyzva k podévani projektu (Call) na néjaké téma (Topic) je vyhlasovana Evropskou ko-
misi. Je popséna predem ve velkém dokumentu k celému programu (jsou tam vsechny vyzvy
na dals$i 2-4 roky) a néjakou dobu pted oficidlnim zac¢étkem (Open date) jsou zvefejnény
v Participant Portal. Konsorcia fesiteli podavaji ndvrhy (prostfednictvim vybraného



koordinatora) do stanoveného terminu (deadline). Uspéje tak 3-20% navrhu (podle kom-
petitivnosti vyzvy) a z nich vzniknou projekty (Projects). Komise vybere z pfislusného
oddéleni, které je za vyzvu zodpovédné, Gfednika (Project Officer), ktery se bude o pro-
jekt starat, bude s nim komunikovat koordinator. Tento trednik po schvéleni smlouvy vyplni
(Casto dokonce par mésicu pred startem) zdznam v Cordis a v priubéhu feseni dopliiuje dalsi
informace, po zfizeni projektovych stranek vétsinou zadd URL projektu, poté, co je vlozi
koordinator, zpristupni verejné zpravy (Deliverables). Vkladani zprav do Cordis je véc
poslednich 2 roku, pred tim byly jen na strankach projektu. Na nich se také daji ziskat dalsi
informace, napt. struktura projektu (pracovni balicky - WP), zodpovédnost za jednotlivé
casti, pripadné i jména resiteld ¢i odkazy na stranky skupin. Z projektt jsou placeni vy-
zkumnici, ktef{ ve svych ¢lancich na konci ¢asto vkladaji podékovani (Acknowledgement)
projektu (mélo by obsahovat ¢islo projektové smlouvy). Vétsinou nejde primo o zpravu a sa-
motnd publikace se nevkladéd do Cordis, ale méla by byt vefejné pristupna.

Data a technologie

Zdrojové soubory Extraktoru a Portalu jsou napsané v programovacim jazyce Python2.7.
Konfigurac¢ni soubory jsou vétsinou v Python2.7, ¢astecné v JSON.

Externi knihovny jsou Flask, Jinja2, Bootstrap, Vue. js.

Podrobnéji jsou rozebrané v predchozi praci [12].

Zdrojem dat (Projects, Deliverables) je Cordis [10]. Formét je XML.
Zdrojem dat (Topics) je Funding & Tenders Portél [11]. Format je JSON.
Sprava dat je FeSena pomoci NoSQL databézi — Elasticsearch.

Elasticsearch

Reseni pani Dvofékové pracovalo s verzi Elasticsearch, nizf nez 2.0.
Lze to poznat z referenci ¢islo 13 v jeji praci.
http://www.elastic.co/guide/en/elasticsearch/reference/1.4/...

Pan Stanék pouzival stejnou verzi.
Zamérem praci pana Furdy bylo prizpisobeni zdrojovych soubori Systému k novéjsi verzi
Elasticsearch. V zavéru uvadi: ,,Portdl byl uspésné inovovdin s pouZitim novéjsich verzi

technologii pouZitijch v puvodnim reseni.“ V jeho README. txt je novéjsi uvedena jako 6.5.1.

Tato prace pouziva novejsi verzi: 7.9.1.
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Prevzata Struktura adresare 2.1 a Schéma 2.1 systému od pana Furdy.

Zelené — priddno. Cervené — odebrano. Fialové — upraveno. Oranzove — nedotceno.

# Diff between versions: 2019, 2016

__init__.py
cron_scripts/
shared/

logs/

initializedb.py
extractor.py
extractor/
portal.py

portal/

LICENSE

README
topics_extractor/
topics_extractor.sh

Vypis 2.1: System: Struktura

Stranky projektd Portal CORDIS Fundings & Tenders Portal

WWW
* * *

* * *, %
*ogek * K

*
*
*
* %

Projekty,
odevzdané zpravy
Odevzdané zpravy——] ————Témata vyzev——
Y \4
Periodické spusténi
Databaze Extraktor dat
Cas
- [ €«——Indexace—
- Ruéni spusténi
Dokumenty Dotazy
Spravce
Webovy portal
< Hledani, prohlizeni dokumentd
Klientska &ast portalu >
Uzivatel

Obréazek 2.1: Systém: Schéma




=~ W N

© 00 1 & Ot

10

12
13
14
15
16
17
18
19
20
21

2.2 Extraktor

Ve své praci pan Furda vytvoril novy Extraktor pro Topics, ale neupravil stavajici. Aktu-
alizace systému novymi Projects a Deliverables vyzaduje vraceni zpétné kompatibility.

Souborova struktura Extraktoru 2.2

|-- initializedb.py # inicializace databaze
| -- extractor.py # hlavni skript extraktoru
|-- extractor # modul extraktoru

|-- __init__.py

|-- extractor.py # extraktor projektd z Cordis

|-— project.py # tfida zpracovavajici a indexujici konkrétni projekt
|-- delivs.py # obsahuje zpracovavajici deliverables

|-— common.py # obsahuje funkce pouZité napfi¢ t¥idami extraktoru

|-- deliv2 # modul pro extrakci deliverables z externich webil

|-- config # konfigurace extraktoru

| 1-- __init__.py

| |-- config.py # nastaveni parametrid extraktoru
| |-- lang.py # slovnik vSech hlaSeni extraktoru

|-— mem # pamét extraktoru

| |-- lastUpdate.txt # datum posledni aktualizace ; param -n

| |-- project_rcns.txt # mezipamé&t RCN projektd ; param: -e

| |-- project_rcns_update.txt # mezipam&t RCN projektd ; param -n
| |-- project_pages.txt # seznam stranek s vypisem projekti

Vypis 2.2: Extraktor: Struktura

Funkcionalita

Déle jsou popsané kroky Extraktoru po spousténi néasledujiciho prikazu.

python extractor.py -u <datum_od> <datum_do>

1.

® N e w

Vstupni parametry jsou predané metodé Extractor.findIndexProjects (), kterd
Ziska seznam odkazti volanim Extractor.getURLsInInterval().

Dohledé a ulozi seznam RCN pro zpracovani volanim Extractor.getRCNs ().
Paralelné ziskda XML soubory volanim common.py :: getParalelURLs().

XML soubor je pfeddn metodé Project.indexProjectFromXML (), ktera
Zpracuje XML a vytvori objekt Project volanim Project.fillData().

Na konci Project.fillData() dohleda a ziskd seznam objekt Deliverables

Ulozi nalezené entity pomoci Project.indexData().
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Inkompatibilita

V mezicase (2016-2019) vznikly 3 problémy inkompatibility v krocich 5 a 6. Dusledkem je
nemoznost aktualizaci systému novymi Projects a Deliverables.

o Aktualizace ElasticSearch (2.0 -> 6.5.1 -> 7.9.1).
e Zména struktury XML souboru, dodévaného zdrojem (Cordis).

e Zména umisténi informaci o Deliverables a zptisobu jejich ziskani.

ElasticSearch

field

Pro fulltextové vyhleddni (match) — field ma byt typu text. Jakmile chceme pouzit
field pro agregaci nebo presné vyhleddvani (term/terms) nové musime bud’ nastavit typ
na keyword nebo pouzit multi-field. [6]

—searehtexists API

Je zruseno a mize byt nahrazeno za: _search?size=0&terminate_after=1 [3]

=) )

»Zaddvdni typl v poZadavcich je zastaralé. Indexovdni dokumentu jiz nevyZaduje typ doku-
mentu. Novd API indexu jsou PUT {index}/_doc/{id} v pripadé explicitnich ID a POST
{index}/_doc pro automaticky generovand ID. Vsimnéte si, Ze v 7.0, _doc — je perma-
nentni édst cesty a predstavuje ndzev koncového bodu, nikoliv typ dokumentu.* [7]

Jiné zmény, napriklad hits.total je objektem, nebo priddni nového parametru track_total_hits.

Vice je zde [5].

XML (Project)

statusDetails
relations/associations/programme [@type="relatedSubProgramme"]
relations/categories/category[@type="relatedSicCode"]
relations/associations/call[@type="relatedCall"]
relations/associations/programme [@type="relatedProgramme"]
relations/associations/webSite/url
# New format
status
relations/associations/programme [@type="relatedTopic"]
relations/categories/category[@type="1isAbout"]
relations/associations/call[@type="relatedSubCall"]
relations/associations/programme [@type="relatedlLegalBasis"]
relations/associations/webLink [@type="relatedWebsite"]/url
# +++ Deliverables
relations/associations/result [@type="relatedResult"]

Vypis 2.3: XML: Inkompatibilita
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XML (Deliverable)

Hlavni zménou je zptsob a forma dodavani Deliverables.

Drive zdroj poskytoval pouze odkaz na stranky projektu, na kterych systém je musel
hledat. Po stazeni obsah je preveden na text a ulozen.

Nové spolecné s Project v XML jsou dodavané informace Deliverables.

XML schéma Deliverable je na listingu 2.4.

<result type="relatedResult" source="corda'">
<rcn> <!--Project RCN--> </rcn>
<id> <!--Deliverable ID =~ qr/(\d+)_(\d+)_(DELIV|PS|PUBLI)/--> </id>
<title> <!--Deliverable Title--> </title>
<description> <!--Deliverable Description--> </description>
<contentUpdateDate><!--Deliverable Update Date--></contentUpdateDate>
<relations> <associations>
<webLink type="projectDeliverable">
<url> <!--Link for Download the Deliverable-->
<1--Url Address-->
https://ec.europa.eu/research/participants/documents/downloadPublic
<!--Url Arguments-->
<!--App IDs--> appld=PPGMS
<!--Document IDs (HEX number) --> documentIds

</url>
</webLink>
</associations> </relations>
</result>
Vypis 2.4: XML: Deliverable
Deliverables

Slozitost tprav nebo napojeni na existujici funkcionalitu zde 2.5 — je vyvolana hlubokym
zanorenim do funkci a velkym poctem povinnych vstupnich struktorovanych parametru
funkci.
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Cervené — funkcionalita, ktera prestala fungovat.

#

#

project.py :: Project.fillData( self )
# zpracovani staZzeni deliverables ze stranek projektu
self.stat[’nExtDelivs’], self.stat[’nExtDelivsDownErr’],
self.stat[’'nExtDelivsOtherErr’], self.proj[’new’][’website’], delivs
= Project.processWebsites(rcn=self.rcn,
websites=self.proj[’new’][’website’], debugInfo=self.debugInfo)
# parsovani deliverables z Cordis
delivURLs = parseRecord(xmlRoot=xr, multiple=True,
path="relations/associations/webItem[@type="relatedPpmAsset"]’,
subPaths=C’title’, ’uri’))
self.stat[’nDelivs’], self.stat[’nDelivsDownErr’],
self.stat[’nDelivsOtherErr’], delivs
= Delivs.parseDeliverabes(rcn=self.rcn, delivURLs=delivURLSs,
delivType=tDelivs.CORDIS_DELIV, debugInfo=self.debugInfo)
Delivs.appendDelivObjects(delivs, self.delivObjects)
delivs.py :: Delivs.parseDeliverabes( ... )
for delivTitle, delivURL in delivURLSs:
# pridani deliverable do seznamu parametrti pro paralelni stazeni
processParams += [ (URLPrefix % delivURL,
dict(debugInfo.items() +
[ ("debugText’, debugText), (’isDeliv’, True),
('nDeliv_i’, nDeliv_i), (’nDelivs’, len(delivURLs)) ]
), delivTitle, rcn)
1
nDeliv_i += 1
if delivType == tDelivs.CORDIS_REPORT:
results = getParalelURLs(func=getReportXML,
processParams=processParams, numProcesses=numProcesses)
common.py :: getParalelURLs( func, processParams, numProcesses ):
pool = multiprocessing.Pool(processes=numProcesses,
maxtasksperchild=numProcesses) # pool pro soubézZné procesy
# pridani vsSech procest do poolu pro kaZdou stranku
for processParam in processParams:
args = (processParam, ) + (CONF[’RETRIES’]J[’XML’], )
processes += [
pool.apply_async(func, args=args,
callback=results.append)
]
common.py :: getReportXML( processParam, numRetries ):
reportRCN, debugInfo, reportTitle, rcn = processParam
report_HtmlUrl
= CONF[’URL_MASK’][’BASE’]+CONF[’URL_MASK’] [’REPORT_HTM1’] % reportRCN

report = (numHash, reportTitle, report_HtmlUrl)
return report, processParam

Vypis 2.5: Extraktor: Deliverables
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2.3 Portal

Skutecnost je takova, ze pan Furda vratil zpétnou kompatibilitu pouze ¢asti zdrojovych
souborti Portalu se ztracenim vétsi ¢asti funkcionality predchozich fesitelti. Rozdily mezi
verzemi pana Stanka a pana Furdy jsou na listingu 2.6.

Architektura MVC — neni to c¢isté MVC. Model nemé se starat o prevzeti, zpracovani
a kontrolu uzivatelskych vstupu(request.args), je to ¢innost Controlleru. Controller nema
dotazovat Elasticsearch primo, ale ma volat odpovidajici metodu Modelu.

Princip nejdrive mobil neni dodrzen a nemaé nic spole¢ného s vytvorenymi sablonami.

Jinja2 neni pouzita tam, kde by se to urc¢ité hodilo (macros, extends). Duplicitni a ne-
ptehledny zdrojovy kéd v Sablonéch.

Bootstrap sice je zapojen, ale neni pouzit vibec nebo je pouzit Spatné. Jsou pouzité
vlastni styly, které Bootstrap ma nahradit. Webova stranka neni flexibilni, ani responzivni,

tzn. neni prizptisobena pro rtuzné rozliseni obrazovek.

Vue.js komponenty nejsou rozdélené do vlastnich soubori (chybnd struktura). O pouziti
soudit nemuzu, ale zd4 se mi, Ze Ize to udélat 1épe.

Cervené — smazané soubory. Fialové — zachované a upravené soubory.

portal:
__init__.py
administration.py
authentication.py
common. py
edit.py
portal.py
query.py
search.py
stats.py
templates/
ply/
static/>

portal/templates/:
administration.html
base.html
edit.html
project.html
report.html
search.html
stats.html
unauthorized.html

Vypis 2.6: Portédl: Struktura




Kapitola 3

Teorie

3.1 Data, informace a znalosti
Tato podkapitola vychazi z [2].

Data, informace, znalosti, pochopeni a moudrosti — jsou tizce souvisejici pojmy, ale kazdy
ma svou vlastni roli ve vztahu k druhému, a kazdy termin méa sviij vlastni vyznam.

Data jsou udaje, pouzivané pro popis néjakého jevu nebo vlastnosti pozorovaného objektu.
Muzou existovat v libovolné formeé, ale sami o sobé nemdji vyznam. Data se shromazduji
a analyzuji s cilem vytvaret informace vhodné pro rozhodovéani.

Informace jsou data, kterym byl prifazen vyznam prostirednictvim relacniho spojeni. Tento
LVyznam*® muze, ale nemusi byt uziteény.

Znalosti jsou vhodnym souborem informaci, které maji byt uzite¢né. Znalosti jsou de-
terministicky proces. Kdyz si nékdo ,,zapamatuje* informace — ma nashromazdéné znalosti.
Tato znalost ma pro né uzitecny vyznam, ale sama o sobé neposkytuje integraci, kterd by
dovodila dalsi znalosti. Napriklad zaci si zapamatuji nebo shroméazdi znalosti o ,tabulce
nasobeni“. Reknou vim, 7e ,2 x 2 = 4", protoze tyto znalosti jsou zahrnuty v tabulce néso-
beni, ale neodpovi na otézku, kolik bude ,, 1844 x 228", protoze tento zdznam v tabulce neni.

Porozumeéni je process ziskani novych znalosti z dfive ziskanych znalosti. Je interpolativni
a pravdépodobnostni, kognitivni a analyticky. Rozdil mezi porozuménim a znalostmi — je
rozdil mezi ,u¢enim“ a ,zapamatovanim®. Lidé, ktefi maji porozuméni — mohou syntetizo-
vat nové znalosti nebo v nékterych pripadech alespon nové informace z toho, co je drive
zndmé (a chipané). To znamend, ze porozuméni vychdzi z aktudlné uchovavanych infor-
maci, znalosti a porozuméni samotného.

Moudrost je extrapolacni a nedeterministicky, nepravdépodobny proces. Moudrost je tedy
proces, pti kterém rozlisSujeme nebo posuzujeme mezi dobrym a Spatnym. Vyzyva vsechny
trovné védomi (mordlni, etické kodexy atd.). Davd ndm smysl, abychom porozuméli tomu,
¢emu jsme dosud nerozuméli, a jde to mnohem dal, nez samotné pochopeni. Je to podstata
filozofického zkouméani. Autor taky véri, Ze pocitace nemaji a nikdy nebudou mit schop-
nost vlastnit moudrost, protoze ona vyzaduje dusi. Duse je néco, co obecné nikdy nebude
vlastnit stroj.
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3.2 Metavyhledani
Tato podkapitola vychazi z [15] a [13].
Web (eng. website) je zdroj, poskytujici informace prostfednictvim Internetu.

Webovy prohlize¢ (eng. ,Browser“) je pocitacovy program, ktery slouzi k prohlizeni
webovych stranek.

Webova adresa (eng. ,URL“) je slozend z domény(host), koncového bodu(endpoint),
oddélovace(delimiter) a dotazti(query string).
Priklad: https://www.fit.vut.cz/fit/news/?title=&year=0&type=ALL, kde

e Doména je https://www.fit.vut.cz
e Koncovy bod je fit/news/

e Oddélovac je 7

e Dotaz je title=&year=0&type=ALL

Webovy vyhledavaé (eng. ,Search engine“) je sluzba, kterd umoziiuje dotazované vy-
hledédvani informaci podle dotazii (queries) prostfednictvim celosvétové sité (World Wide
Web) a webového prohlizece. Vysledkem je sefazeny podle relevanci, strukturovany pomoci
datového formatu (HTML, XML, apod.) a serializovany digitalni text [15].

Modernim trendem je prenaseni ¢asti vypocti na klientskou stranu aplikace. Spolec¢né
s vysledkem jsou prendsené soubory pro lepsi zobrazeni (CSS) nebo uzivatelskou iterakei se
systémem (JavaScript). Distribuce vypocti sice pfinesla mensi zatiZzeni pro servery, ale také
wrozvazala ruce® provozujicim spole¢nostem (korporacim). Shiraji statistiky a jine informace
o uzivateli pro poskytovani relevantnich reklam, nebo jiné, pouze jim znamé ucely. Nékteri
ani neposkytnou pozadované vysledky, pokud zZadatel neni ¢lovékem nebo mé zakizané
Cookies ¢i JavaScript.

Prendseny ,balik” zabirda mnohém vétsi velikost paméti, nez prenasena data. Logicky
to zplsobuje vétsi zatéz a nizsi rychlost prenosového kandlu. Je to prehlednéjsi a lepsi pro
bézného uzivatele, ale abychom ziskali kolekci sefazenych informaci, musime je z baliku
extrahovat.

Dotaz (eng. ,Query string®) je fetézec, reprezentujici serializaci parametri dotazu. Do-
taz je prava ¢ast adresy, oddélena od levé pomoci symbolu 7. Oddélovacem sjednocéni pii
serializaci je bud symbol & nebo ;.

Parametry dotazu (eng. ,Query parameters®) je struktura (slovnik) kli¢: hodnota. Validni
klice a hodnoty jsou vymezené zdrojem, ostatni bud nemaji vliv, anebo jsou povazované
za chybné. Slouzi napriklad k upresnéni poc¢tu pozadovanych vysledki nebo omezeni na
konkrétni jazyky, webové adresy, apod. Priklad: title=&year=0&type=ALL.

API (eng. ,Application Programming Interface“) je rozhrani, obsahujici funkce, protokoly
apod., které mize programator pouzit k programovani aplikaci. API t¥idime na verejné
dostupné(anonymni) a privatni. Privatni — vyzaduji ovéfeni uzivatele pomoci API klice,
OAuth, apod. Defenice je presné dand, muze se v budoucich verzich jednostranné meénit.
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Web Search API je API, které umoznuje ziskavat vysledky vyhledavani bez nutnosti
pouziti webového prohlizece. Vyhodou oproti webovému vyhledavani je moznost programo-
vani (automatizace dotazovéani) a absence baliku.

Volani API je odeslani pozadavku ke zpracovani. Komunikace probihd prostrednictvim
bezstavového protokolu HTTP s pouzitim jeho metod(GET, POST, PUT, DELETE). V pii-
padé pouziti metody GET — pozadavek je vzdy obsazen piimo v dotazu (query string). Jinak
— miuze byt soucasi uzite¢ného zatizeni (payload). Jsou pripustné i kombinované varianty.

Hledany text (eng. ,Search string®) je fetézec (vnoreny dotaz), reprezentujici serializaci
parametra hledani. Muze byt soucasti dotazu nebo uzitecného zatizeni.

Parametry hledani (eng. ,Search parameters“) — maji stejnou roli, jako parametry do-
tazu, ale jiné valida¢ni pravidla a jiné relace typu kli¢: hodnota.

Hruby text (eng. ,Raw sting®) je povinny fetézec, zpresnujici hledani Vyhledava¢ tento
text zpracuje a ziskd klicova slova pro hledani.

Agregator vyhledavani (eng. ,Metasearch engine®) je ndstroj pro vyhleddvani informaci,
ktery vyuziva vysledky hledani k vytvareni vlastnich vysledki. Vstupem je dotaz (query),
ktery je nejdiiv zpracovan, poté — jsou ziskané vysledky z vice zdroji, nakonec — vysledky
jsou vyhodnocené a vracené uzivateli.

3.3 Podobnost texti a dokumentu
Tato podkapitola vychézi z [14].

Méreni podobnosti textu hraji ve vyzkumu a aplikacich souvisejicich s textem stale dulezi-
téjsi roli v ulohéach, jako je vyhledavani informaci, klasifikace textu, shlukovani dokumentii,
detekce témat, generovani otazek, odpovidani na otazky, strojovy preklad a dalsi. Nalezeni
podobnosti mezi slovy je zdkladni soucdsti podobnosti textu, kterda se poté pouziva jako
primarni fize pro podobnosti vét, odstavci a dokument.

Slova mohou byt podobna dvéma zplsoby: lexikalné a sémanticky.

Slova jsou lexikalné podobna, pokud maji podobnou posloupnost znaki.

Slova jsou sémanticky podobna, pokud maji stejny smysl, pouzivaji se stejnym zpi-
sobem, ve stejném kontextu nebo jedno je druhem jiného.

Lexikalni podobnost je zavedena prostrednictvim riznych algoritmii zaloZzenych na fe-
tézcich.

Sémanticka podobnost je zavedena prostrednictvim algoritmi zaloZenych na korpusu
a znalostech.

Retézcova podobnost je zalozena na retézcovych sekvencich a slozeni znaki. Metrika
Fetézce méri podobnost nebo odlisnost (vzdalenost) mezi dvéma textovymi fetézci pro pri-

blizné shody retézci nebo porovnani.

12



0 ~J O U i W N~

e G S T G e G Syt
© 00 O UL W N = O O

20
21
22

Korpusova podobnost je mira sémantické podobnosti, ktera urcuje podobnost mezi slovy
podle informaci ziskanych z velkych korpust.

Znalostni podobnost je mira sémantické podobnosti, kterd urcuje stupen podobnosti
mezi slovy pomoci informaci ziskanych ze sémantickych siti.

3.4 Term vectors
Tato podkapitola vychazi z [8].
Term vectors jsou informace a statistiky vyskyt vyrazu v polich konkrétniho dokumentu.

term__freq je cetnost vyraz. Kolikrat se vyraz objevi v poli v jednom konkrétnim doku-
mentu.

doc_ freq je frekvence dokumentu. Pocet dokumentt, ve kterych se vyraz vyskytuje.

ttf je celkova cetnost vyrazu. Kolikrat se tento vyraz objevi ve vSech dokumentech, to
znamend soucet tf za vsechny dokumenty. Vypocitano na pole.

# JSON
< Field >: {

"field statistics": {
"doc_count": < Integer >,
"sum_ttf": < Integer >,
"sum_doc_freq": < Integer >

o

"terms": {
< Term > : {

"tokens": [
{
"position": < Integer >,
"start_offset": < Integer >,
"end_offset": < Integer >
b
1,
"term_freq": < Integer >,
"ttf": < Integer >,
"doc_freq": < Integer >

Vypis 3.1: JSON: Term vectors
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Kapitola 4
hd
v ,
Reseni
Ptilohou k této praci je GIT repozitar, obsahujici pojmenované zmény, které jsem provedl.

Je serazen vzestupné a zobrazen na listingu 4.1.

1 | (£70b3el) Init + gitignore

2 | (12abc28) Licence + Readme: 0ld version

3 | (debb263) Delivs2: Edit (HtmlComment)

4 | (bd53d74) Stanek portal: Added

5 | (8b7bd2d) Stanek portal: Removed duplicates

6 | (defbf16) Elastic Scripts: Added

7 | (929d0b8) Cron scripts: Added -- check_run_portal

8 | (971acbb) Extractor: Edit

9 | (38394ea) Extractor: Remove /extractor/mem from index

10 | (cb6ae0d) Google Chrome driver for Selenium. Version: 88.0.4324.150
11 | (£d3b48d) Extractor: Final 3.0

12 | (d33ecbl) Topics extractor: mv ./topics_extractor -> ./extractor/* ; rm ./

topics_extractor + rm topics_extractor.sh

13 | (851deb3) Topics Extractor: Edit. Final

14 1(038£f28a) Portal: Controllers, before the join

15 | (5e7c896) Portal: Remove old controllers

16 | (d75£57c) Portal: Search and Show controllers joined, templates rewritten
to Jinja2 template, Models edited

17 | (eabaB89a) Portal: Final. MoreLikeThis + Bug fixing + ...

18 | (15d3eb5) Shared config JSON

19 | (k*x*x*x*) Metasearch: Final

20 | (x*x*x**x) Readme: New version

Vypis 4.1: Git: Repozitar
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4.1 System
Navrh vychézi z kapitoly 2.

Cilem je prevzit ,,mrtvé“ zdrojové soubory a vytvorit ,zivy“ systém, naplnit ho Cerstvymi
daty a poté — rozsirit.

4.1.1 Extraktor

Zde je potreba vyftesit 3 problémy kompatibility, Cilem je upravit Extraktor tak, aby byl
zpétné kompatibilni, pouzitelny a plnil zamyslenou funkcionalitu. vytvorit a zapojit novou
funkcionalitu pro nac¢teni Deliverables.

Dalsim cilem je jeho pouziti k nac¢teni novych Projects a Deliverables.

Implementace

Elasticsearch a XML struktury jsou upravené. Kéd je prizptisoben a ¢astecné zrefaktorovan.

Commits (8 - 13): 971acbb, 38394ea, c56ae0d, fd3b48d, d33ecbl, 851de53.

4.1.2 Portal

Cilem je upravit a a vylepsit Portal tak, aby poskytoval responzivni a uzite¢né rozhrani
pro osoby, které ho pouzivaji.
Dalsim cilem je propojeni existujicich v systému entit pro snadné prohledavani.
Poslednim cilem je odstranéni duplicitniho kédu a refaktorovani zdrojovych soubort
sablon (templates) a ,,controlleru* pro budouci generace.

Implementace

Sjednotil jsem ,controllery* a odpovidajici Sablony od jednoho celku (search) s pouzitim
Jinja2 ,macros® a ,extends®

Upravil jsem pouziti Bootstrapu a ted stanky jsou flexibilni a responzivni.

Pfidal jsem term vektory a pouzil jsem MoreLikeThis dotazy pro hledani podobnych
entit v systému.

Commits (14 - 17): 038f28a, 5e7c896, d75{57c, eaba89a.

4.1.3 Metavyhledavani

b

Navrh je podle kapitoly 3
Implementace je s pouzitim Perl 5, Moose [9] a WWW::Mechanize [1].

Commits (18 - ...).
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1 "title": {
2 "field statistics": {
3 "doc_count": 50332,
4 "sum_ttf": 547424,
) "sum_doc_freq": 526214
6 1,
7 "terms": {
8 "bg": {
9 "tokens": [
10 {
11 "position": O,
12 "start_offset": O,
13 "end_offset": 2
14 }
15 1,
16 "term_freq": 1,
17 "ttf": 184,
18 "doc_freq": 176
19 },
20
Vypis 4.2: Term vectors
1 |# Projects
2 s = IndexSearch(’projects’, extra_Qs=[
3 MoreLikeThis( like=[ {
4 > id’: doc.meta.id,
5 ’>_index’: IndexSearch.getIndex(’projects’)
6 1,
7 fields=[ ’title”4’, ’topics~3’,
8 >coordinator~2’, ’objective’
9 1,0 1)
10 |# Deliverables
11 s = IndexSearch(’deliverables’, extra_Qs=[
12 QC’term’, **{’rcn’: doc.rcn})
13 1,)
14 |# Topics
15 s = IndexSearch(’topics’, extra_Qs=[
16 MoreLikeThis( like=[ {
17 ’>_id’: doc.meta.id,
18 ’>_index’: IndexSearch.getIndex(’topics’)
19 Fo 1
20 fields=[ ’keywords~4’, ’tags~3’,
21 ’title”2’, ’description’
22 1,0 1)

Vypis 4.3: MoreLikeThis
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

38
39
40

<row> <Navbar/> </row>
<row>
<col>
{% block header_start %} {% endblock %}
</col>
{% block header_center_end %}
<col>
{% block header_center %} {% endblock %}
</col>
<col>
{% block header_end %} {% endblock %}
</col>
{% endblock %}
</row>
<row>
<col>
{% block between_header_body %} {/ endblock %}
</col>
<col>
{% block left_sidebar %} {% endblock %}
</col>
<col>
<row>
<col>
{% block body_header_start %} {% endblock %}
</col>
<col>
{% block body_header_end %} {% endblock %}
</col>
</row>
<row>
<col>
{% block body_content %} {/ endblock %}
</col>
</row>
</col>
<col>
{% block body_footer %} {% endblock %2}
</col>
</row>

Vypis 4.4: Jinja2: Layout
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{# macros.html.j2 #}
{% macro print_text(text, count=None) %}
{/, macro create_tag_html(tag_name, end=None) %}
{% macro add_outer_tag(text, tag_html=None, tag_name=None) %}
{/, macro create_error_span(text=None) %}
{% macro print_dates(dates) %}
{), macro print_dates_from_to(dates_from, dates_to) %}
{% macro create_cards (search_type, hits,
hl_key, h2_key, p_key,
10 hl_nested_path=None, h2_nested_path=None,

B~ W N

© 00 ~J O Ot

11 p_nested_path=None, no_footer=None)
12 ht
13 |{# show.html.j2 #3}
14 {/, macro h5_next_span(title, custom_jq=None) %}
15 {% macro create_persons(what, persons) %}
16 {% macro create_websites(websites) %}
17 {% macro create _related(what, hits, title=None) %}
Vypis 4.5: Jinja2: Macros
1 {% block header_start_text %} Facets {% endblock %}
2 {’% block header_center %} <sort-order> </sort-order> {J endblock %}
3 {% block header_end %} <search-input> </search-input> {% endblock %}
4 {% block body_header_start_text %}
5 Found: {{ hits.total.value }}
6 {% endblock %}
7 {% block body_header_end %}
8 <span class="pr-1"> {{ pagination.links }} </span>
9 {% endblock %}
10 {% block body_content %}
11 <div name="body_header_start_wrap"
12 class="card-group flex-wrap justify-content-end"
13 style="flex-direction: row;" >
14 {% if search_type == ’projects’ %}
15 {{ create_cards(search_type, hits,
16 ’acronym’, ’title’, ’objective’) }}
17 {% elif search_type == ’deliverables’ %}
18 {{ create_cards(search_type, hits,
19 ’deliv.sourcelInfo.description’, None, ’deliv.plainText’,
20 ’deliv.sourceInfo.0.description’, None, ’deliv.plainText’) 1}}
21 {% elif search_type == ’topics’ %}
22 {{ create_cards(search_type, hits,
23 ’identifier’, ’title’, ’description’) }}
24 {% endif %}
25 </div>

26 {% endblock %}

Vypis 4.6: Jinja2: Search
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1 my $api_google = My::API->new(
2 label => ’google’,
3 uri => My::URI->new(
4 host => $config{google}->{base_uri},
5 path => $config{google}->{endpoint},
6 q => My: :Query->new(
7 q_args=>{},
8 query_args => {
9 key => $config{google}->{api_key},
10 cx => $config{google}->{cx},
11 start => $opt{limit},
12 num => $opt{offset},
13 }
14 )
15 o
16 | );
Vypis 4.7: MetaSearch: Google API
1 my $api_bing = My::API->new(
2 label => ’bing’,
3 headers => {
4 ’Ocp-Apim-Subscription-Key’ => $config{bing}->{api_key},
5 i
6 uri => My::URI->new(
7 host => $config{bing}t->{base_uri},
8 path => $config{bing}->{endpoint},
9 g => My::Query->new(
10 q_args=>{},
11 query_args => {
12 count => $opt{limit},
13 offset => $opt{offset},
14 }
15 ),
16 )
17 );

Vypis 4.8: MetaSearch: Bing API
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1 |# My::Scripts::0Options.pm::0ptionsMetaSearch
2 GetOptions (\%opt,
3 "ids=s", # IDS to process
4 "file=s", # File to process
5 "index=s", # Index (projects, deliverables, topics)
6 "query=s", # Custom Query to search
7 "engines=s", # Search Engines to use
8 "limit=s", # Results count
9 "offset=s", # Results start
10 "verbose=s", # Verbose level
11 "debug", # Debug mode
12 "stacktrace", # Stacktrace mode
13 "config=s", # Custom config file
14 "help|?", # Print help
15 "man", # Print man
16 @opt,
17 ) || pod2usage(2);
Vypis 4.9: MetaSearch: Options
1 |# ./metasearch.pl [options]
2 my $ms = My::MetaSearch->new(
3 es => My::ElasticSearch->new(
4 index => $opt{index},
5 ),
6 apis => \@apis,
7 ids => \@ids,
8 )3
9
10 $ms->SearchDoc (
11 exactTerms => ’acronym’,
12 q_q => ’title’,
13 E
14 $ms->Save;
Vypis 4.10: MetaSearch: Search
1 |# Query String
2 | $self->{query_string}
3 = uri_encode (
4 $self->q_name. $self->query_eq . $self->q_string
5 . $self->query_delim
6 . join( $self->query_delim,
7 map { $_ . $self->query_eq . $self->query_arg( $_ )
8 $self->keys_query_args
9 )
10 E

Vypis 4.11: MetaSearch: Query
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1 |# MetaSearch.pm: :SearchDoc

2 for my $id (@{ $self->ids }) {

3 my $doc = $self->es—>Get ($id);

4

5 for my $api (@{ $self->apis }) {

6

7 $api->q_q( $doc->{_source}->{$args{q_q}} );

8

9 if ($api->label =~ /google/) {

10 $api->set_query_arg(

11 exactTerms => $doc->{_source}->{$args{exactTerms}},
12 )

13 } elsif ($api->label =~ /bing/) {

14 $api->set_q_arg(

15 inbody => $doc->{_source}->{$args{exactTerms}},
16 )3

17 };

18 $api->Call;

19 $self->push_result (

20 [ $id => $api->label => $api->Result ]

21 )

22 };

23 };

24 |# API::Call

25 $self->{ua} = WWW::Mechanize->new( );

26

27 if ($self->headers) {

28 $self->{ua}->add_header (%{ $self->headers });

29 I5
30
31 WARN "Call ". uc($self->method) .": ". $self->uri_query_string;
32
33 if ( $self->method eq ’get’ ) {
34 $self->{ual->get( $self->uri_query_string );
35 }
36 elsif ( $self->method eq ’post’ ) {
37 $self->{ual->post( $self->uri_query_string ) ;
38 I
39 |# URI::uri_query_string
40 return $self->host ."/". $self->path ."?". $self->query_string;

Vypis 4.12: MetaSearch: SearchDoc
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Kapitola 5

Vysledky

Systém
e Vriceni zpétné kompatibility Elasticsearch

e Vraceni zpétné kompatibility XML

Nacet] jsem 37287 Projects, 80244 Deliverables a 4158 Topics.

Responzivni design a vylepsSeni uzivatelského rozhrani Portalu.

Vniklo obecné metavyhledavaci jadro, které 1ze zapojit i do jinych systému.
e Upravy kédi a refaktorovani

Tato prace doplnila predchozi praci a rozsirila systém.

Na zacatku jsem dostal pouze inkompatibilni zdrojové soubory. Upravil jsem je a rozsitil
jsem je. Nasledné jsem je pouzil k vytvoreni a aktualizaci systému Cerstvymi daty.

V pribéhu praci jsem se setkal s obrovskym mnozstvem vyzev. Ziskal jsem hodné novych
dovednosti, které v dalsich letech uplatnim v praxi.

Vzhledem k rozsahlosti fesené problematiky nepodarilo se dotdhnout extrahovani infor-
maci z nalezenych pomoci metavyhledavani stranek.

Byl to tézky boj, ale zvladl jsem to a nevzdal jsem se.
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Found: 29

5G-ERA CORDIS »

5G ENHANCED ROBOT AUTONOMY

5G-ERA is oriented towards a user-centric
paradigm of integrating vertical knowledge into
the existing standardised 5G testing framework to
improve Quality of Experience (QoE). The project
addresses the new challenges on experimental
facilities for t ...

Signed - From 01. 01. 2021 to 31. 12. 2023

RESHeat CORDIS »

RENEWABLE ENERGY SYSTEM FOR
RESIDENTIAL BUILDING HEATING AND
ELECTRICITY PRODUCTION

RESHeat delivers an advanced 100% RES system
on combined cooling, heating, and power (CCHP),
including seasonal underground energy storage.
The RESHeat system enables: « The use of solar
energy as a primary renewable energy source, *
Production of h ...

Signed - From 01. 12. 2020 to 30. 11. 2024

OneNet CORDIS »

One Network for Europe

While the electrical grid is moving from being a
fully centralized to a highly decentralized system,
grid operators have to change their operative
business to accommodate for faster reactions and
adaptive exploitation of flexibility. The topic has be

Signed - From 01. 10. 2020 to 30. 09. 2023

CORDIS »

Trustable architectures with acceptable residual
risk for the electric, connected and automated
cars

Independent validation is fundamental to
emphasise the capability and safety of any solution

ESPERANTO CORDIS »

I : I

Exchanges for SPEech ReseArch aNd
TechnOlogies

The ESPERANTO project aims at pushing speech
processing technologies to their next step in order
to enable the diffusion of these technologies in
European SMEs and to maximize and securize their
use in the civil society for forensic, health or educat

Signed - From 01. 01. 2021 to 31. 12. 2024

HERMES CORDIS »

Breakthrough zero-emissions heat generation
with hydrogen-metal systems

Disruptive energy generation technologies are
urgently required to stave off catastrophic climate
change. Now, more than ever, is the time to also to
consider unconventional options. The subtopic c.
Breakthrough zero-emissions energy generation
forf..

Signed - From 01. 11. 2020 to 31. 10. 2024

HumanE-Al-Net CORDIS »

HumanE Al Network

The Humank Al Net brings together top European
research centers, universities and key industrial
champions into a network of centers of excellence
that goes beyond a narrow definition of Al and
combines world leading Al competence with key
players ...

Signed - From 01. 09. 2020 to 31. 08. 2023

HAAWAII CORDIS »

Highly Automated Air Traffic Controller
Workstations with Artificial Intelligence
Integration

Advanced automation support developed in Wave
1 of SESAR IR includes using of automatic speech

Obrazek 5.1: Search: Projects. scale: 100%.
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5G-ERA CORDIS » ESPERANTO CORDIS » RESHeat CORDIS »

5G ENHANCED ROBOT AUTONOMY Exchanges for SPEech ReseArch aNd RENEWABLE ENERGY SYSTEM FOR
TechnOlogies RESIDENTIAL BUILDING HEATING AND
ELECTRICITY PRODUCTION
5G-ERA is oriented towards a user-centric

. . . . The ESPERANTO project aims at pushing RESHeat delivers an advanced 100% RES

paradigm of integrating vertical knowledge K X X K X X
. = . . speech processing technologies to their next system on combined cooling, heating, and
into the existing standardised 5G testing ) . X :

. i N step in order to enable the diffusion of these power (CCHP), including seasonal
framework to improve Quality of Experience L

. technologies in European SMEs and to underground energy storage. The RESHeat
(QoE). The project addresses the new o ) i K .

. . maximize and securize their use in the civil system enables: « The use of solar energy as
challenges on experimental facilities for t ... A A X
society for forensic, health or educat ... a primary renewable energy source, ¢

Production of h ...

Signed - From 01. 01. 2021 to 31. 12. 2023 Signed - From 01. 01. 2021 to 31. 12. 2024 Signed - From 01. 12. 2020 to 30. 11. 2024
HERMES CORDIS » OneNet CORDIS » HumanE-Al-Net CORDIS »
Breakthrough zero-emissions heat One Network for Europe HumanE Al Network

generation with hydrogen-metal systems

. . . . While the electrical grid is moving from X
Disruptive energy generation technologies The HumanE Al Net brings together top

being a fully centralized to a highly

o decentralized system, grid operators have to R . . .
catastrophic climate change. Now, more K X X key industrial champions into a network of
change their operative business to

are urgently required to stave off European research centers, universities and

than ever, is the time to also to consider centers of excellence that goes beyond a

accommodate for faster reactions and

unconventional options. The subtopic c. X L o . narrow definition of Al and combines world

. adaptive exploitation of flexibility. The topic ) )
Breakthrough zero-emissions energy has b leading Al competence with key players ...

as be ...

generation for f ...
Signed - From 01. 11. 2020 to 31. 10. 2024 Signed - From 01. 10. 2020 to 30. 09. 2023 Signed - From 01. 09. 2020 to 31. 08. 2023
ArchitectECA2030 CORDIS » HAAWAII CORDIS » VALU3S CORDIS »
Trustable architectures with acceptable Highly Automated Air Traffic Controller Verification and Validation of Automated
residual risk for the electric, connected Workstations with Artificial Intelligence Systems' Safety and Security
and automated cars Integration

. . Manufacturers of automated systems and
Advanced automation support developed in

. - Wave 1 of SESAR IR includes using of . .
emphasise the capability and safety of any Rk L in these systems have been allocating an
automatic speech recognition (ASR) to

reduce the amount of manual data inputs by

Independent validation is fundamental to the manufacturers of the components used

solution in the electric, connected and enormous amount of time and effort in the

automated (ECA) vehicles space. It is vital K . K past years developing and conducting
air-traffic controllers. Evaluation of

research on automated systems. The effort
spent ha ...

that iate and audited testing tak
at appropriate and audited testing takes controllers’ feedback has been subdued due

place in a controlled environment befor ... .
totheli..

Signed - From 01. 07. 2020 to 30. 06. 2023 Signed - From 01. 06. 2020 to 30. 11. 2022 Signed - From 01. 05. 2020 to 30. 04. 2023

NextPerception CORDIS » NanoFabNet CORDIS » WELCOME CORDIS »

Obrézek 5.2: Search: Projects. scale: 100%, facets: hidden.
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Czechia o and to maximize and securize their use in the civil society for forensic, health or
O Germany 23x educat ..
O France 19x
O ltaly 19x Signed - From 01. 01. 2021 to 31. 12. 2024
(J Spain 17x
More... Unselect all

RESHeat CORDIS »
Beginning year A
2019 X RENEWABLE ENERGY SYSTEM FOR RESIDENTIAL BUILDING HEATING AND
2020 o ELECTRICITY PRODUCTION
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2021 e RESHeat delivers an advanced 100% RES system on combined cooling, heating, and
2022 o power (CCHP), including seasonal underground energy storage. The RESHeat system
More Unselect all enables: « The use of solar energy as a primary renewable energy source,

Production of h ...

Topic v

Signed - From 01. 12. 2020 to 30. 11. 2024
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5G-ERA CORDIS »

5G ENHANCED ROBOT AUTONOMY

5G-ERA is oriented towards a user-centric paradigm of integrating
vertical knowledge into the existing standardised 5G testing
framework to improve Quality of Experience (QoE). The project
addresses the new challenges on experimental facilities for t ...

Signed - From 01. 01. 2021 to 31. 12. 2023

ESPERANTO CORDIS »

Exchanges for SPEech ReseArch aNd TechnOlogies
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Details | 5g-era - 5g enhanced robot autonomy

Objective

5G-ERA is oriented towards a user-centric paradigm of integrating vertical knowledge into the existing standardised 5G testing framework to improve
Quality of Experience (QoE). The project addresses the new challenges on experimental facilities for the vertical developers and designers through the
following activities: 1) integrating operational processes of essential autonomous robotic capabilities into Open Source MANO (OSM), ensuring the vertical
specific adaptation of existing experimentation facilities, 2) realising an intent-based networking paradigm by aligning the end-to-end (E2E) resource
optimisation with the autonomous operations, ensuring effective policy to be designed 3) Cloud native Network Services (NSs) on the experimental facilities
will create, ensuring robotic applications exploiting NFV/SDN infrastructures efficiently, 4) extending the experimentation facilities into robotic domains
thorough standard APIs under Robot Operating System (ROS), prompting third-parties’ experimentation activities as well as engagement from new players.
Robot autonomy is essential for many 5G vertical sectors and can provide multiple benefits in automated mobility, Industry 4.0 and healthcare. 5G
technology, on the other hand, has the great potential to enhance the robot autonomy. Use cases from four vertical sectors, namely public protection and
disaster relief (PPDR), transport, healthcare and manufacturing will be validated in the project by rapid prototyping of NetApp solutions and enhanced
vertical experiences on autonomy. These case studies can be regarded as showcases of the potential of 5G and 5G-ERA to the acceleration of the ongoing
convergence of robotics, Al & cloud computing; and to unlock a next level of autonomy through 5G based learning in general.

Coordinators
Participants

Topics

Similar projects
ICORDIS » Fd-INDuCE CORDIS » SMARTHERID  CORDIS » Fd-pive CORDIS » HdMediaHUB  COR
a 5G- Open cooperative 5G Smart5Grid - 5G-DIVE: eDge Intelligence 5G experimentation
ntal experimentation platforms Demonstration of 5G for Vertical environment for 3rd pa
‘tical for the industrial sector solutions for SMART Experimentation media services
NetApps energy GRIDs of the future
. - Abstract: 5G-DIVE targets 5GMed5GMediaHUB aim
seg. The success of 5G 5G is envisioned to be the K . .
. ) end-to-end 5G trials aimed help EU to achieve the g¢
dly technologies depends closely first global technology ) : K
R o X at proving the technical of becoming a world leac
tal and on their ability to attract standard that will address the . . . .
) ) . . merits and business value in 5G, by accelerating the
nologies vertical stakeholders, seeking variety of future use cases of . . _—
. ] proposition of 5G testing and validation of
1 the move of their services the energy sector, by . . . .
R ) technologies in two vertical innovative 5G-empowere
. New from cloud to the edge to ensuring that both the radio K . X L
. pilots, namely (i) Industry 4.0 media applications and
ng, eg. meet unique KPIs. 5G- and core network .
X . X and (ii) Autonomous Drone NetApps from 3rd party
nspire a INDUCE project is based on performance requirements . . . .
) . X Scout. These trials will put in experimenters and NetAg
ations the belief that such can be met in terms of end- K
. . action a ... developers, through an ..
attractiveness require ... to-end latency, r ...
1.2017 Signed - From 01. 01. 2021 Signed - From 01. 01. 2021 Signed - From 01. 10. 2019 Signed - From 01. 01. 2(
to 31.12. 2023 to 31.12. 2023 to 31. 12. 2021 to 31. 12. 2023

Obréazek 5.6: Show: Project(term: ’5g’). scale: 100%.
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- 232884
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* H2020-EU.2.1.1.

Funding Scheme
* |A - Innovation action

Date (From - To)
e 01.01.2021 - 31.12. 2023

Status
* signed

Total cost
* €6029677.5

EU contribution
e €4725393.0

Cordis |
Cordis URL

* View this project on Cordis

Last update on Cordis
e 08.02.2021 10:55:04

Obrazek 5.7: Show: Project(term:

5g-era - 5g enhanced robot autonomy

Objective

5G-ERA is oriented towards a user-centric paradigm of integrating vertical knowledge into the existing standardised
5G testing framework to improve Quality of Experience (QoE). The project addresses the new challenges on
experimental facilities for the vertical developers and designers through the following activities: 1) integrating
operational processes of essential autonomous robotic capabilities into Open Source MANO (OSM), ensuring the
vertical specific adaptation of existing experimentation facilities, 2) realising an intent-based networking paradigm
by aligning the end-to-end (E2E) resource optimisation with the autonomous operations, ensuring effective policy
to be designed 3) Cloud native Network Services (NSs) on the experimental facilities will create, ensuring robetic
applications exploiting NFV/SDN infrastructures efficiently, 4) extending the experimentation facilities into robotic
domains thorough standard APIs under Robot Operating System (ROS), prompting third-parties’ experimentation
activities as well as engagement from new players. Robot autonomy is essential for many 5G vertical sectors and
can provide multiple benefits in automated mobility, Industry 4.0 and healthcare. 5G technology, on the other hand,
has the great potential to enhance the robot autonomy. Use cases from four vertical sectors, namely public
protection and disaster relief (PPDR), transport, healthcare and manufacturing will be validated in the project by
rapid prototyping of NetApp solutions and enhanced vertical experiences on autonomy. These case studies can be
regarded as showcases of the potential of 5G and 5G-ERA to the acceleration of the ongoing convergence of
robotics, Al & cloud computing; and to unlock a next level of autonomy through 5G based learning in general.

Coordinators

Robot)]
Robotyll3

Automation Sl
(Spain)

Participants

Cal-Tek Srl
(Italy)

Hal ics
Ltd (United
Kingdom)

Wings - Wings
Ict Solutions
Information &
Communication
Technologies
ke (Greece)

Brno
University Of
Technology -

Bringauto - Cognitechna

Bringauto Sro (Czechia)
S.R.O. (Czechia)
Vysoke Uceni
Technicke V

Brne (Czechia)

Ebos - Ebos
Technologies
Limited
(Cyprus)

Helenic Necle - Nec

Telecommunications Laboratories

Europe Gmbh

Organization Sa -

Organismos (Germany)
Tilepikoinonion Tis
Ellados Ote Ae

(Greece)

Bed -
University Of
Bedfordshire

(United
Kingdom)

Twi - Twi
Limited (United
Kingdom)

Iquadrat -
Iquadrat
Informatica S|
(Spain)

’robot’). scale: 100%
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1CT-41-2020 COMPET-4-2016 SPACE-12-TEC-2018 DT-FOF-02-2018 .

5G PPP - 5G innovations
for verticals with third
party services

Content was moved

Status: Closed (single-stage)
From: 19. 11. 2019
to: 17. 06. 2020

Similar projects

SRC - Space Robotics
Technologies

Specific Challenge:The overall
challenge of this strategic
research cluster (SRC) is to
enable major advances in
space robotic technologies
for future on-orbit satellite
servicing (robotics and
rendezvous), and the
exploration of the surfaces of
the ..

Status: Closed (single-stage)
From: 10. 11. 2015
to: 03. 03. 2016

SRC - Space robotics
technologies

Specific Challenge:The overall
challenge of this strategic
research cluster (SRC) is to
enable major advances in
space robotic technologies
for future on-orbit missions
(robotics and proximity
rendezvous) and the
exploration of the surfaces of
theot...

Status: Closed (single-stage)
From: 31. 10. 2017
to: 06. 03. 2018

Effective Industrial Human-
Robot Collaboration (RIA)

Specific Challenge:Human-
Robot Collaboration (HRC)
on the factory floor has a
high potential economic
impact for European
industry.Past research to
implement HRC in an
industrial setting
concentrated largely on
safety of humans, allowing
workers and ...

Status: Closed (single-stage)
From: 31. 10. 2017
to: 22. 02. 2018

~ n

@

= =

7

5GINFIRE CORDIS » 5G-INDUCE CORDIS » SMART5GRID CORDIS » 5G-DIVE CORDIS » l

Evolving FIRE into a 5G-
Oriented Experimental
Playground for Vertical
industries

Key industrial sectors e.g.
automotive, are rapidly
transformed by digital and
communication technologies
leading to the fourth
industrial revolution. New
ones are in the making, e.g.
Smart Cities, which inspire a
new breed of applications
and servic ...

Closed - From 01. 01. 2017
to 31.12. 2019

Open cooperative 5G
experimentation platforms
for the industrial sector
NetApps

The success of 5G
technologies depends closely
on their ability to attract
vertical stakeholders, seeking
the move of their services
from cloud to the edge to
meet unique KPIs. 5G-
INDUCE project is based on
the belief that such
attractiveness require ...

Signed - From 01. 01. 2021
to 31.12. 2023

Smart5Grid -
Demonstration of 5G
solutions for SMART
energy GRIDs of the future

5G is envisioned to be the
first global technology
standard that will address the
variety of future use cases of
the energy sector, by
ensuring that both the radio
and core network
performance requirements
can be met in terms of end-
to-end latency, r ...

Signed - From 01. 01. 2021
to 31.12. 2023

5G-DIVE: eDge Intelligence
for Vertical
Experimentation

Abstract: 5G-DIVE targets
end-to-end 5G trials aimed
at proving the technical
merits and business value
proposition of 5G
technologies in two vertical
pilots, namely (i) Industry 4.0
and (ii) Autonomous Drone
Scout. These trials will put in
actiona....

Signed - From 01. 10. 2019
to 31. 12. 2021

Obrazek 5.8: Show: Project(term: 'robot’) -> Related. scale: 100%
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ng date
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17. 06. 2020

Deadline Model

single-stage

Projects

HeMediaHUB CORDIS » viTaL-Jg CORDIS » He-ErRA CORDIS » SMARTHERID  CORDIS » E

5G experimentation
environment for 3rd party
media services

5GMed5GMediaHUB aims to
help EU to achieve the goal
of becoming a world leader
in 5G, by accelerating the
testing and validation of
innovative 5G-empowered
media applications and
NetApps from 3rd party
experimenters and NetApps
developers, through an ...

Signed - From 01. 01. 2021
to 31.12. 2023

Projects | Deliverables | Topics

Ict-41-2020 - 5g ppp - 59 innovations for verticals with third

party services

Description

Content was moved

Vertical Innovations in 5G ENHANCED ROBOT Smart5Grid - 5
Transport And Logistics AUTONOMY Demonstration of 5G €
over 5G experimentation solutions for SMART <
facilities energy GRIDs of the future

5G-ERA is oriented towards a /
The VITAL-5G proposal has user-centric paradigm of 5G is envisioned to be the i
the vision to advance the integrating vertical first global technology )
offered transport & logistics knowledge into the existing standard that will address the :
(T&L) services by engaging standardised 5G testing variety of future use cases of ¢
significant logistics framework to improve the energy sector, by d
stakeholders (Sea and River Quality of Experience (QoE). ensuring that both the radio d
port authorities, road The project addresses the and core network N
logistics operators, new challenges on performance requirements N
warehouse/hub logistic experimental facilities for t ... can be met in terms of end- ‘
operators, etc.) as well ... to-end latency, r ...
Signed - From 01. 01. 2021 Signed - From 01. 01. 2021 Signed - From 01. 01. 2021 s
to 31. 12. 2023 to 31. 12. 2023 to 31. 12. 2023 t
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sun sensors
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Call 1

Space R&D
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and Technologies

On-orbit satellite servicing

Sensing & Perception
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16140
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Compet-4-2016 - Src - space robotics technologies

Description

Specific Challenge:
The overall challenge of this strategic research cluster {SRC) is to enable major advances in space robotic technologies for future on-orbit
satellite servicing (robotics and rendezvous), and the exploration of the surfaces of the other bodies in our solar system.

This specific challenge consists of designing, manufacturing and testing of reliable and high performance common robetic building
blocks for operation in space environments (orbital and/or planetary), which will be useful for the SRC (demonstrations of on-orbit
satellite servicing and planetary surface exploration). It can also be useful for (i) the wider European space robotics goals; and (ii)
potential spin-off and spill-over effects to other areas of robotic activity on Earth (such as automotive or underwater but not limited to
those)

Through the mastering of common building blocks, which allow inexpensive re-use across multiple applications, European actors will
have a competitive advantage and industrial partnering will be facilitated. For the common building blocks to be successful, particular
effort must be made in systems engineering, system performance analysis, reliability, availability, maintainability and safety improvement,
rather than an approach based on pure technology development.

Scope!
Proposals shall address one of the following six specific robetic building blocks:

a) Space Robot Control Operating System: an open source space robot control operating system (RCOS) that can provide adequate
features and performance with space-grade Reliability, Availability, Maintainability and Safety (RAMS) properties, RCOS control any
robot/spacecraft systems whether for orbital or planetary applications, for all phases and modes of the mission.

b) A f k Time/Space/ planning and scheduling: a software framework for the development of highly
autonomous space robotics missions. In these a robot system, given a high level goal, will (re)plan, schedule and oversee the execution
of elementary actions to attain the goal, considering Time/Space/Resources constraints, interleaving planning with execution and
providing formal verification capabilities of the functional layer.. The activities will comprise planning/scheduling capabilities to
decompose high level commands into sub-tasks; resource management to fulfil in a dynamic way the high level mission/goals; Fault
management with reconfiguration capability; Interaction management with other robotic systems to allow cooperation and tasks sharing,
guidance, navigation and control to attain execution

<) Ce data fusion fr k: a software framework implementing data fusion techniques for various sensors such as LIDAR,
Imagers, radar, sonar, IMUs, and sun sensors capable of localising robots in natural and man-made environments,
geometrical/topological reconstruction of environment, map making. Robots need to perceive their environment and to understand
where they are with respect to their operational goals. No single sensor can cenvey reliably localisation and mapping infermation in all

conditions of space.

d) Inspection Sensor Suite: a suite of perception sensors that allow localisation and map making for robotic inspection of orbital assets
(under space representative conditions and taking into account in-orbit inspection scenario requirements) and for planetary surface
exploration. The activities comprise the identification of suitable sensors which may include imaging sensors for inspection operations,
stereo imaging sensors, holographic sensors, zoom cameras for inspection and proximity operations, infrared sensors, imaging radar and
LIDAR as well as illumination integrated solution considering data processing, realisation of common interfaces for data provision,
mechanical and electrical integration.

€) Modular interfaces for Robotic handling of Payloads: a set of interfaces (mechanical, data, electrical, thermal) that allow coupling
of payload to robot manipulators and payload to other payload (or to a platform) enabling manipulation of payload by robots in orbital
and planetary environment assembly of structures out of elemental blocks, spacecraft deployment aid

f) Validation Platforms and Field Tests: test vehicles (platforms or facilities) and validation environment for commen testing of building
blocks reference implementations. Relying upon existing assets, this would include the provision of test means (e.g. rovers, robots,

dynamic robotics, RVD facilities), the support for integration in these of common building blocks, instrumentation and the execution of
tests in realistic or ana\ogue ‘environments.

A detailed description of the above building blocks is included in the corresponding guidelines!'!
Each common building block shall be validated in a test scenario by means of a reference implementation (the specific prototype)
A minimum of one proposal per building block (a)-(f) will be selected for funding.

The Commission considers that proposals requesting a contribution from the EU of between EUR 3 and 3.5 million for specific building
blocks (a)-(e) and in the range of EUR 1 millian for the specific building block (f) would allow this specific challenge to be addressed
appropriately. Nonetheless, this does not preclude submission and selection of proposals requesting other amounts.

Grants awarded under this topic will be complementary to each other (“complementary grants"). In order to ensure a smooth and
successful implementation of this Strategic Research Cluster (SRC), the beneficiaries of complementary grants (“complementary
beneficiaries”) shall conclude a written “collaboration agreement”. The respective options of Article 2, Article 31.6 and Article 41.4 of the
Model Grant Agreement will apply.

Expected Impact:
For each specific building block, the expected impacts are:

a) Technologies compliant with very high standards of RAMS which can be usable in future space robetics missions;

b) Technologies useful for space robots (especially the planetary ones) requiring autonomy to cope with the potential inability to
communicate to the Earth and in terrestrial applications needing autonomy for environmental monitering and security purposes;

) Navigation/localisation and map making applications for robots whether in space or on planetary surfaces while coping with the
performance and reliability issues of sensors;

d) Availability of a standard reliable sensor suite which will be an enabler for space robotics missions in general;
e) Experimentation on deployment of very large structures (e.g. antenna reflectors and active telescope mirrors);
) validation of common building block in the most relevant environment with minimal duplication of means and activities.

[1]http://ec.europa.eu/growth/sectors/space/research/horizon-2020

Obrazek 5.10: Show: Topic 2. scale: 100%
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Projects

ERGO CORDIS » 13DS CORDIS » FACILITATORS  CORDIS » SIROM CORDIS » ESROCOS CORDIS

EUROPEAN ROBOTIC
GOAL-ORIENTED
AUTONOMOUS
CONTROLLER

European Robotic goal-
oriented autonomous
COntroller (ERGO) The
specific objective of ERGO is
thaen to deliver the most
advanced but flexible space
autonomous
framework/system suitable
for single and/or
collaborative space robotic
means/missions (orh ..

Closed - from 01. 11. 2016
to31.01.2019

Similar topics

SPACE-12-TEC-2018 COMPET-04-2014

SRC - Space robotics
technologies

Specific Challenge:The overall
challenge of this strategic
research cluster (SRC) is to
enable major advances in
space robotic technologies
for future on-orbit missions
(robotics and proximity
rendezvous) and the
exploration of the surfaces of
the ot ..

Status: Closed (single-stage)
From: 31.10. 2017
to: 06. 03. 2018

Obrazek 5.11: Show: Topic 2 -> Related. scale: 100%

Integrated 3D Sensors suite

The 13DS platform
(Integrated 3D sensors) is a
generic and modular system
answering the needs of near-
future space exploration
missions in terms of
exteroceptive and
proprioceptive sensors with
integrated pre-processing
and data concentration
functio ...

Closed - From 01. 11. 2016
t031.01.2019

Space Robotics
Technologies

Scope:Specific challenge: The
challenge is to enable major
advances in space robotic
technologies for future on-
orbit satellite servicing
(robotics and rendezvous),
and the exploration of the
surfaces of the other bodies
in our solar system. The obje

Status: Closed (single-stage)
From: 11. 12, 2013
to: 26. 03. 2014

Facilities for testing orbital
and surface robotics
building blocks

The FACILITATORS goals are:
-To Enable the highest
possible level of validation of
the common building blocks
(developed by concurring
operational grants) in the
most relevant environment
by adapting and providing
the best available European
test fac ...

Closed - From 01. 11. 2016
to 28. 02,2019

LC-SPACE-14-TEC-2018-

2019

Earth observation
technologies

Specific ChallengeThe
challenge is to mature
application-oriented
technologies in the domains
of Earth Observation (EO)
which are expected to
underpin competitiveness
and contribute to the
integration of space in
society and economy.The
overarching ...

Status: Closed (single-stage)
From: 31.10. 2017
to: 06. 03. 2018
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Standard Interface for
Robotic Manipulation of
Payloads in Future Space
Missions

The main objective is to
develop a standard interface
that considers a set of
connections that allow
coupling of payload to
manipulators and payload to
other payload. The
realization of a modular
reconfigurable system
depends, among other
things, on ...

Closed - From 01. 11. 2016
t028. 02. 2019

European Space Robot
Control Operating System

The ESROCOS activity is
devated to the design of a
Robot Control Operating
Software (RCOS) that can
provide adequate features
and performance with space-
grade Reliability, Availability,
Maintainability and Safety
(RAMS,) properties. The goal
of the £S..

Closed - From 01. 11. 2016
t031.01. 2019

SPACE-11-TEC-2018 ICT-26-2016

Generic space technologies

Specific Challenge:In the
mid- and long-term the
competitiveness of the space
sector and its ability to serve
the Union's internal and
external policies, including
the Space Strategy for
Europe and the Common
Security and Defence Policy,
depends ont ...

Status: Closed (single-stage)
From: 31.10. 2017
to: 06. 03. 2018

System abilities,
development and pilot
installations

Specific Challenge:RAS
operate through the
integration of a wide range
of different technologies, as
noted above. In addition to
the contribution of each of
these technologies, it is also
important to characterise the
overall performance of an
RASIn ..

Status: Closed (single-stage)
From: 20. 10. 2015
to: 12. 04. 2016



1 [{ ’context’ => { ’title’ => ’Google’ },

2 ’queries’ => {

3 ’request’ => [ {

4 ‘count’ => 5, 7cxX’ => Txkkkkkokkkkkkkkk’

5 ’exactTerms’ => ’5G-ERA’,

6 ’safe’ => ’off’,

7 ’searchTerms’ => ’5G ENHANCED ROBOT AUTONOMY °,
8 ’startIndex’ => 1,

9 ’title’ => ’Google Custom Search - 5G ENHANCED ROBOT AUTONOMY °,
10 ’totalResults’ => 248100’

11 } 1

12 },

13 ’searchInformation’ => {

14 ’formattedSearchTime’ => ’0.39°,

15 ’formattedTotalResults’ => 48,100,

16 ’searchTime’ => ’0.393015°,

17 ’totalResults’ => 248100’

181 1,

19 ‘url’ => {

20 >template’ => ’https://www.googleapis.com/customsearch/v17q=[...]7,
21 >type’ => ’application/json’

22 }

23 ’items’ => [
24 { ’cacheld’ => ’VB1ljgtA6uik]’,

25 ’displayLink’ => ’cordis.europa.eu’,

26 >formattedUrl’ => ’https://cordis.europa.eu/project/id/101016681°,

27 ’htmlFormattedUrl’ => ’https://cordis.europa.eu/project/id/101016681’,

28 ’htmlSnippet’ => ’Jan 31, 2021 <b>...</b> H2020,<b>5G-ERA</b>, [...]’,

29 ’htmlTitle’ => ’<b>5G ENHANCED ROBOT AUTONOMY</b> | <b>5G-ERA [...]°,

30 ’kind’ => ’customsearch#result’,

31 ’link’ => ’https://cordis.europa.eu/project/id/1010166817,

32 ’pagemap’ => { [...] },

33 ’snippet’ => "Jan 31, 2021 ... H2020,5G-ERA,ICT-41-2020,ROBOTNIK
AUTOMATION SLL(ES),WINGS ICT SOLUTIONS INFORMATION & [...]1",

34 >title’ => ’5G ENHANCED ROBOT AUTONOMY | 5G-ERA Project | H2020 ...°

35 Fo A

36 ’link’ => ’https://www.bg-era.eu/’,

37 ’snippet’ => "BG-ERA (5G Enhanced Robot Autonomy), aims [...]",

38 } Aq

39 ’1ink’> => ’https://www.twi-global.com/media-and-events/press-releases
/2021/twi-joins-5g-era-project’,

40 ’snippet’ => "Apr 27, 2021 An intent-based networking paradigm [...]",

41 ...

42 ’1ink’> => ’https://www.iquadrat.com/rd/5g-era/’,

43 |}

Vypis 5.1: MetaSearch: Google Out
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1 |{ ’_type’ => ’SearchResponse’,

2 ’queryContext’ => {

3 ’originalQuery’ => ’5G ENHANCED ROBOT AUTONOMY inbody:5G-ERA’

41 3},

5 ’rankingResponse’ => {

6 ’mainline’ => {

7 ’items’ => [ {

8 ’answerType’ => ’WebPages’,

9 ’resultIndex’ => 0,

10 ’value’ => {

11 ’id’ => ’https://api.bing.microsoft.com/api/v7/#WebPages.0’

12 ),

131 1},

14 ’webPages’ => { ’totalEstimatedMatches’ => 933,

15 ’value’ => [ { ’datelastCrawled’ => ’2021-05-14T09:07:00.0000000Z°,

16 ’displayUrl’ => ’https://www.bg-era.eu’,

17 ’id’ => ’https://api.bing.microsoft.com/api/v7/#WebPages.0’,

18 ’language’ => ’en’,

19 ’name’ => ’Home - 5G ERA’,

20 ’snippet’ => ’Enhanced ROBOT Autonomy 5G-ERA (5G Enhanced Robot

Autonomy), aims alongside all other ICT-41 projects to [...]7,

21 >url’ => ’https://www.bg-era.eu/’

22 Fo Al

23 ’name’ => ’5G ENHANCED ROBOT AUTONOMY | 5G-ERA Project | H2020 ...°’,

24 ’snippet’ => ’5G-ERA is oriented towards a user-centric paradi [...]’

25 ’url’ => ’https://cordis.europa.eu/project/id/101016681°

26 Ao

27 ‘name’ => ’About - 5G ERA’,

28 ’snippet’ => ’5G-ERA (5G Enhanced Robot Autonomy), aims [...]°,

29 ’url’ => ’https://www.5g-era.eu/about/’

30 o AL

31 ’name’ => ’bG-Enhance Robot Autonomy’,

32 ’snippet’ => "5G-ERA Kick-0ff Meeting 14-15 Jan. 2021 [...]",

33 ’url’ => ’https://5g-ppp.eu/wp-content/uploads/2021/02/5G-ERA.pdf’

34 Fo Al

35 ’name’ => ’5G-ERA - Robotnik Products - Robotnik’,

36 ’snippet’ => ’5G Enhanced robot autonomy 5G-ERA is oriented [...]7,

37 >url’ => ’https://robotnik.eu/projects/5g-era-en/’

38 }

39 ce

40 ’webSearchUrl’ => ’https://www.bing.com/search?q=5G+ENHANCED+ROBOT+
AUTONOMY+inbody?%3a5G-ERA’

41 | %}

42 |}

Vypis 5.2: MetaSearch: Bing Out
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Priloha A

Obsah prilozeného CD

¢ README.txt — nidvod na pouziti ./metasearch.pl
e /git — GIT repositar
e /src — zdrojové kédy systému

e /thesis — technickd zprava a jeji zdrojové kddy
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