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Organisatorisches

e Zeitrahmen
o Block 1: 14:30 - 16:00 Uhr
o Pause :16:00 - 16:30 Uhr
o  Block 2: 16:30 - 18:00 Uhr

e Inhalt
o  Generelle Prasentation der Anwendungen
o  Spezielles Setup der Anwendungen

e Vorstellungsrunde
o Name
o  Téatigkeitsbereich
o  Motivation

e Technische Vorbereitung
o  Hilfe notwendig?



Agenda

Einfliihrung in Fedora

(@]

O

(@]

Fedora GUI
Fedora HTTP REST API
Fedora Events und Messaging

Einfihrung in Apache Solr

O

(@]

O

Indexierung
Index-Schema und Solr-Konfiguration
Sucheinstieg

Einfihrung Apache Camel

(@]

O

Apache Camel in der VM
Visualisieren und Steuern mit Hawtio

Integration von Fedora und Solr mit Apache Camel
o  Konsumieren von Fedora Events
o  Ansteuern der Camel Routen fir Ingest, Update,
Delete
Extrahierung von Informationen
Beschicken von Solr

Fedora spezifischer Ausblick
o  Linked Data Platform
o  Zukunftige Entwicklung
o  Alternative Implementationen



Einfuhrung in Fedora

- Was ist Fedora?

® ® -
* o Fedora

*Quelle: “Fedora Commons Repository” http://docs.fcrepo.org/



http://docs.fcrepo.org/

Einfuhrung in Fedora

e Warum Fedora?
o Standard
m LDP (Linked Data Platform)
m RDF (Resource Description Framework)

o Modular
m Integration externer Komponenten / Systeme*



Einfuhrung in Fedora

e Grundbegriffe
o URI: Uniform Resource ldentifier
o RDF: Resource Description Framework
o LDP: Linked Data Platform
m LDPR: LDP Resources
m LDPC: LDP Containers

e Das wichtigste in kurze

) https://wiki.duraspace.org/display/FEDORA50/Fedora+5.0+Documentation

https://www.w3.org/Addressing/URL/uri-spec.html
https://www.w3.org/RDF/
https://www.w3.org/TR/Idp/

https://www.w3.org/TR/activitystreams-core/

O O O O



https://wiki.duraspace.org/display/FEDORA50/Fedora+5.0+Documentation
https://www.w3.org/Addressing/URL/uri-spec.html
https://www.w3.org/RDF/
https://www.w3.org/TR/ldp/
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Einfuhrung in Fedora

e \Web Resource
o Alles ist ein Web Resource mit URI (Uniform Resource Identifier)

o RDF Triples (Subjekt-Pradikat-Objekt)

o Web Resource
m Container
m Binary



Einfuhrung in Fedora

e \Web Resource (Beispiel*)

O Alles in Fedora ist eine Web Resource mit URI

Berlin: <http://dbpedia.org/page/Berlin>

About: Berlin

An Entity of Type : Stadt, from Named Graph : http://dbpedia.org, within Data Space : dbpedia.org

Berlin Zum Anhéren bitte klicken! [bee'li:n] ist die Bundeshauptstadt der Bundesrepublik Deutschland und zugleich eines
ihrer Lander. Die Stadt Berlin ist mit gut 3,5 Millionen Einwohnern die bevélkerungsreichste und mit 892 Quadratkilometern
die flachengréfRte Gemeinde Deutschlands. Sie bildet das Zentrum der Metropolregion Berlin/Brandenburg (6 Millionen
Einw.) und der Agglomeration Berlin (4,4 Millionen Einw.). Der Stadtstaat unterteilt sich in zwolf Bezirke. Neben den
Flissen Spree und Havel befinden sich im Stadtgebiet kleinere FlieRgewésser sowie zahlreiche Seen und Walder.

*Quelle: “DBpedia” https://wiki.dbpedia.org/OnlineAccess



http://dbpedia.org/page/Berlin
https://wiki.dbpedia.org/OnlineAccess

Einfuhrung in Fedora

e \Web Resource (Beispiel*)
o RDF Triples (Subjekt-Pradikat-Objekt)

Subjekt

<http://dbpedia.org/resource/Berlin>

Pradikat
<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>

Objekt
<http://dbpedia.org/ontology/City>

RDF:
<http://dbpedia.org/resource/Berlin> <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>

*Quelle: “DBpedia” https://wiki.dbpedia.org/OnlineAccess

<http://dbpedia.org/ontology/City> .



http://dbpedia.org/resource/Berlin
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
http://dbpedia.org/ontology/City
https://wiki.dbpedia.org/OnlineAccess

Einfuhrung in Fedora

Web Resource (Beispiel™)

- Container
- Binary

*Quelle: “Introduction to Fedora” https://wiki.duraspace.ora/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin
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https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin

Einfuhrung in Fedora

e Fedora GUI
http://localhost:8080/fcrepo/rest/Berlin

Home B

Created at
2019-04-01T09:05:10.341Z by fedoraAdmin
Last Modified at
2019-04-01T09:05:10.341Z by fedoraAdmin
Children )

Properties

created
2019-04-01709:05:10.341Z
createdBy
fedoraAdmin
:: hasParent
http://localhost:8080/fcrepo/rest/
:: lastModified
2019-04-01T09:05:10.341Z
lastModifiedBy
fedoraAdmin
writable
true
rdf: type
http://dbpedia.org/ontology/
/lfedora.info/definitions/v4/repository#Container
[ffedora.info/definitions/v4/repository#Resource
w.w3.org/ns/Idp#Container
/ns/Idp#RDFSource

y




Einfuhrung in Fedora

e Fedora REST API

kurl -X GET http://localhost:8080/fcrepo/rest/Berlin -u fedoraAdmin:secret3 -H "ld+triples”

@prefix premis: <http://www.loc.gov/premis/rdf/vig>
@prefix test: <info:fedora/test/>
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema$> .

@prefix ns00l: <http://dbpedia.org/ontolo >

@prefix xgi: <http://www.w3.0rqg/2001/XMLSchema-instance>

@prefix xmlns: <http://www.w3.o0rqg/2000/xmins/>

@prefix xdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns>

@prefix fedora: <http://fedora.info/definitions/v4/repositorvi>

@prefix xml: <http://www.w3.org/XML/1998/namespace>

@prefix gbucere: <http://www.ebu.ch/metadata/ontologies/ebucore/ebucoref>
@prefix ldp: <http://www.w3.ora/ns/ldp#>

@prefix xg: <http://www.w3.org/2001/XMLSchema>>

@prefix fedoragonfig: <http://fedora.info/definitions/v4/config#>
@prefix foaf: <http://xmins.com/foaf/0.1/>

@prefix agughz: <http://fedora.info/definitions/v4/authorizationg>
@prefix dg: <http: url.org/dc/elements/1.1/>

<http://localhost:8080/fcrepo/rest/Berlin>

rdf:type ns001:City »

df:type fedora:Container ;

rdf:type fedora:Resource ;

fedora:lastModifiedBy "fedoraAdmin"*“<http://www.w3.0rg/2001/XMI.Schemastring>
fedora:createdBy "fedoraAdmin"*"<http://www.w3.0xrg/2001/XMLSchemagstring> ;

fedora:created "2019-04-01T09:05:10.341Z"~"<http://www.w3.0rg/2001/XML.SchemadateTime> ;
fedora:lastModified "2019-04-01T09:05:10.341Z""*"<http://www.w3.0xrqg/2001/XML.SchemadateTime> ;
rdf:type 1dp:RDFSource ;

rdf:type ddp:Container ;

fedora:writable "true"**<http://www.w3.0rqg/2001/XMLSchema(boolean> ;

fedora:hasParent <http://localhost:8080/fcrepo/rest/>

12



Einfuhrung in Fedora

Core Services - Standards

Create/Read/Update/Delete - Linked Data Platform
Versionierung - Memento

Zugriffsberechtigung - WebAC

Fixity - Digest

Messaging - Activity Streams 2.0

13



Einfuhrung in Fedora

Integration externer Systeme / Komponenten

*Quelle: “Fedora and Samvera Overview” https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin

14
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Hands-on Fedora
e Objekte anlegen

o Container

o Binary

e Abbildung eines Models

15



Example URL:
https://host/fedora/BookCollection/Book1/Page1/Page1.jpg

Page1.jpg

L4

Page1.tiff

N

*Quelle: “Introduction to Fedora” https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin
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https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin

Example URL:
https://host/fedora/Page1/Page1.jpg

pcdm:hasMember

Page1 tiff J

*Quelle: “Introduction to Fedora” https://wiki.duraspace.org/display/FF/2018-11+Fedorat+and+Samvera+Camp+Berlin
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https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin

Hands-on Fedora

e Fedora Events

“A mechanism for notifying interested parties

that something has happened”

*Quelle: “Messaging and Versioning” https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin
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https://wiki.duraspace.org/display/FF/2018-11+Fedora+and+Samvera+Camp+Berlin

Hands-on Fedora

Fedora Events

expires =

org.fcrepo.jms.identifier = /Berlin/TestContainer0Ol
oxrg.fcrepo.jms.user = fedoraAdmin

org. fcrepo jms.resourceType =

iner . http://www.w3.0rg/ns/1dp#RDFSource

destination = /topic/fedora
ack = ID'fedoraé—~f~,‘— 074

subsc:lptlon =

priority = 4

oxrg.fcrepo.jms.baseURL = http://localhost:8080 fcre o/rest
org.fcrepo.jms.eventID = urn: uuld =
org.fcrepo.jms.timestamp =
message-id = ID:fedorad4-44
persistent = true
org.fcrepo.jms.userAgent = Mozilla/5.0 (Windows NT 10.0; Winé4; x64) AppleWebKit/537.36¢ (KHTML, like Gecko) Chrome/73.0.3

= Safari/

timestamp = 1554112233
{"id": "hLLR: //&Q&g&@g;& 8080/;&;&&&/resu/Berl;n/TestConta;ne:Ol" "type": ["REER:/ /W . w3.xg/ng/ldp#Containexr”,
"h&&R://fedora.info/definitions/v4/repository#Resource”, "RtiR://fedora.info/definitions/v4/repository#Container",

"RERR:/ /uY - W3 . Q5g/ng/ IdR#RDFSource”, "REkR: //Wuy . w3 . Qxg/ng/pProv#Entity”] , "isPartOf" : "RELR: // iQGadhesk 8080/ ferene/rest", "wasGeneratedBy": {
"type": ["h&kR://fedora.info/definitions/v4/event#ResourceModification”, "RtR://fedora.info/definitions/v4/event#ResourceCreation”,
"REER:/ /W . w3.Qxg/ng/proviActivity”] , "identifier": "urn:yuid: 9a7b6fb7-lace-4472-8155-788707c5507b", "atTime" : "2019-04-01T09:51:28.524Z"},
"wasAttributedTo": [{"type": "RLLR://WuWw.w3.9%g/ng/proviPerson”, "name" : "fedoraRdmin"}, {"type": "RE&R: //Wwy . W3 . QXg/ng/proviSoftwareAgent”,
"name":"Mozilla/5.0 (Windows NT 10.0; Winé4; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/73.0.3683.86 Safari/537.36"}],"@context":{
"prov":"RLLR:/ /W .- w3.9%a/ns/provE", "foaf" : "htkR: //xming .com/£0af/0.1/" , "derexms" : "htkR: //purl.gxg/dg/terms/" , "xsd":

"REER:/ /Wy . w3.Qxg/2001/XMLSchema#", "type": "@type"”, "id": "@id", "name": {"@id": "foaf:name", "@type":"x3d:string"},"identifier": {"@id":
"determg:identifier”, "@rype":"@id"}, "isPartOf": {"@id": "dgLexms:isPartOf”, "@type": "@id"}, "atTime": {"@id": "prov:atTime","@type":
"xgd:dateTime"}, "wasAttributedTo": {"@id": "prov:wasAttributedTo","@type":"@id"}, "wasGeneratedBy": {"@id": "prov:wasGeneratedBy", "@type": "@id"

11}
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Hands-on Fedora

Fedora Events

"id": "http://localhost:8080/fcrepo/rest/Berlin/TestContainer0l”,

"type": [
"http://www.w3.0rg/ns/1dpfContainer"”,
"http://fedora.info/definitions/v4/repositorviResource”,
"http://fedora.info/definitions/v4/repositorviContainex",

"nttp://www.w3.o0rg/ns/1dp#RDFSource”,
"http://www.w3.org/ns/prov#Entity"

1,
"isPartOf": "http://localhost:8080/fcrepo/rest”,
"wasGeneratedBy": {
"type™: [
"nttp://fedora.info/definitions/vé4/event#ResourceModification”,
"http://fedora.info/definitions/v4/eventiResourceCreation”,

"http://www.w3.org/ns/provActivity"

1,
"identifier": "urn:yyjd:%a7béfb7-lace-4472-8155-788707c5507b",
"atTime": "2019-04-01T09:51:28.524Z"

}.
"wasAttributedTo": [
{
"type": "http://www.w3.org/ns/proviPerson",
"name": "fedoraAdmin"
}.
{
"type": "http://Www.w3.ox roviSoftwareAgent”,
"name": "Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36
}

1,
"@context": {
"prov": "http://www.w3.org/ns/provi",
"foaf": "http://xmins.com/foaf/0.1/",
"deresms": "http://purl.org/dc/terms/",
"xsd": "http://www.w3.0rg/2001/XML.Schema”,
"type": "@type”,
i 7 LoD s Lol
"name": {
"@id": "foaf:name”,
"@type": "xsd:string"

.

"identifier": {
"@id": "dokerms:identifier”,
"@type": "@id"

}.

"isPartOf": {
"@id": "dgkerms:isPartOf”,
"@type": "@id"

}.

"atTime™: {
"@id": "prov:atTime",
"@type": "xgd:dateTime"

.

"wasAttributedTo": {
"@id": "prov:wasAttributedTo",
"@type": "@id"

.

"wasGeneratedBy": {
"@id": "prov:wasGeneratedBy",
"@type": "@id"

(KHTML,

like Gecko)

Chrome/73.0.3683.86

Safari/537.36"



Apache Solr

Apache Solr is a fast, scalable and easy to use open search engine built on top of
the ever popular Apache Lucene Java library.

Solr and Lucene have been developing at a dizzying pace, rising to meet the
challenges of modern big data applications with hundreds of billions of documents
and tens of thousands of queries per second.

-- Einfihrung in Apache Solr, 1. Auflage 2014
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Apache Solr

Einfihrung in
Apache Solr

PRAXISEINSTIEG IN DIE INNOVATIVE SUCHTECHNOLOGIE

Markus Klose & Daniel Wrigley

——
THE EXPERT'S VOICE® IN ENTERPRISE SEARCH

Apache Solr

A Practical Approach to Enterprise Search

APIess

Sandeep Nair, Chintan Mehta,
Dharmesh Vasoya

Mastering
Apache Solr 7.x

KNOVARTH

An expert guide to advancing, optimizing, and scaling
your enterprise search

L[] Packt>
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http://gateway-bayern.de/BV041628670
http://gateway-bayern.de/BV043309449
http://gateway-bayern.de/BV045144132

Apache Solr - innerha

b einer Applikation

Frontend

Suche

Indexierung

—

Solr-Index

Antwort

Indexierung

Filesystem, DB, ...

XML, JSON, CSV, ..

23



Apache Solr - Grundbegriffe

e Core
o  Ein Core ist ein Index mit einer passenden
Konfiguration
e Index

o  Medium, in dem die Daten fir die Suche
gespeichert sind.
e Schema
o  Beschreibung, wie der Index aufgebaut ist
(z.B. Felder)
e RequestHandler
o  Solr-Komponenten, die Requests
entgegennehmen und verarbeiten
e UpdateHandler
o RequestHandler, der die Indexierung von
Daten steuert

ResponseWriter

O

Erstellt Response auf Request und
bestimmt dessen Format

SolrXML

O

Definierter Standard fur Solr, um
Dokumente in den Index aufzunehmen, zu
aktualisieren oder zu loschen

24



Apache Solr - Camel/Frontend Kontext

/ Apache Camel \

/ Apache Solr \

o

Index

/ Frontend \

s

o

el
||
- /

25



Apache Solr - Advanced Topics

e SolrCloud
e ZooKeeper-Ensemble

26



Apache Camel

IT systems may not have been designed to be accessible from other systems, and

if they were designed for interoperability, they may not speak the protocol you
need.

Apache Camel is an open source integration framework that aims to make
integrating systems easier.

-- Camel in Action, Second Edition

27



Apache Camel

A
vy

w Fo
& 2

ENTERPRISE
%, ,\.»3

INTEGRATION ™%

PATTERNS

GREGOR HOHPE
Bossy WooOLF

e Y > (laus Ibsen
“RUZ Jonathan Anstey Foreworos by
MARTIN FOWLER > - » A0
SEAN NEVILLE e SR
MICHAEL J. RETTIG e S e
JONATHAN SIMON
Forewords by John B anine - Wl vannine
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http://gateway-bayern.de/BV022388846
http://gateway-bayern.de/BV044795052
http://gateway-bayern.de/BV039708685

Apache Camel - Integration Patterns

[ Messaging Endpoints ] Message Construction | | Message Transformation
o] <4 | % [ (2] -0
<«—0
C Message Envelop Content
Message Endpoint c;'.'.'i’..',l".’; Message “;';"::l Translator Wuwn: Envicher
o
= [] —aé ?‘2—, >0 O—O —0
2 : =
r Command
M(\::::yg ::m Meassage v Content Fiter Normalizer Claim Check
Addross = = —
| Messaging Channels ]
@ B % ms T—
I | —_—
Tracaactioral Selective [e—
Client Consumer Message ,
Cormelation ID P Pubish Massage
2 e 8 ?“g — B
Paling (ufiaa]
Consumer Durable
Subscriber Mi;:';. Massage a m
e ;
Guarantoed Me:
_ = ;.m Channel Adapter B‘,:;"g
Event-Driven
Consumer i i _
i
ol o @ | ===
Invalid Message Dead Letter Datatype
[ System Management Channel Channel patin |
@ [ Messaging Channels jl
—» 000
v a
-/: -0/: O—C—0 Eéa ?
Control Bus Channel Purger » Tost " -— - [m]
i Massage Content Based Composed Process Meassage
— Router Router Message Manager Firar
— 0 - =
=0 O—0 |:|]:|—>(le:|(:! O— 0 oo
Message =] o
Wire Ttap Store Detour
Aggregator Rasequencer Spliter Aouting Sip Recplent List

http://camel.apache.org/enterprise-integration-patterns.html

https://www.oreilly.com/library/view/distributed-computing-in/9781787126992/assets/cdcd6a8b-218e-4c39-894b-4ae0f451d1c6.png
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http://camel.apache.org/enterprise-integration-patterns.html

Apache Camel - Grundbegriffe

e Endpoint e Processor
o  Ein- bzw. Ausgang von/zu externen o Java Komponente zur Datenverarbeitung
Systemen e Component
e Route o  Bieten Endpoints und Prozessoren fir
o  Nachrichtenweg von Exchanges von bestimmte Systeme und Aufgaben
Endpoint zu Endpoint e Exchange
e Context o Header
o  Zusammenfassung von Routen, meist auf o  Properties
separate Anwendungen verteilt o Body
o  (In/Out-Pattern)

30



/ Fedora Commons \

Repository

/ Apache Camel \

Nachricht

empfangen

v

Datensatz
abrufen

v

Solr
Add-Dokument

Apache Camel - Fedora/Solr Kontext

/Solr Indexing Service\

generieren
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Apache Camel - Exchange

/ Exchange \

/ In message \ / Out message \

Exchange ID
o eindeutige ID

MEP
o Message Exchange Pattern
o (InOut/InOnly)

Exception
o  Routing Error

Properties
o  Schlussel-Wert Paare, gultig im
Exchange Lebenszyklus

In Message
Out Message

32



Apache Camel - Routing

[ Endpoint } {Component}

[ Consumer ]— " { Producer }
Exchange




Apache Camel - Demo

Code

e  https://github.com/fcrepo4-exts/fcrepo4-vagrant
o git checkout -b kimws19 a93c313
e  https://github.com/UB-LMU/kimws19-fedoracamelsolr
o (gitreset --hard step1
o gitreset --hard step2
o gitreset --hard step3
O

Webanwendungen

http://localhost:8080/fcrepo

@]

fedoraAdmin:secret3

http://localhost:8080/solr

http://localhost:8181/hawtio

o

karaf:karaf
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https://github.com/fcrepo4-exts/fcrepo4-vagrant
https://github.com/UB-LMU/kimws19-fedoracamelsolr
http://localhost:8080/fcrepo
http://localhost:8080/solr
http://localhost:8181/hawtio

Apache Camel - Demo - Hawtio
Vorkonfigurierte SOLR Routen der VM abschalten

& Hawtio x Wk - o

< C { @ localhost:8181/hawtio/camel/contexts x @
®. a
88
Camel Contexts
Camel Contexts > Contexts
> ™ camel-1
> B FrepoFixity Contexts
> M FcrepoSolrindexer
> B FerepoTriplestoreindexer t 5“”9&" i
> M F LDPathContext
SoP0 &l oulex Name State
> ™ Fcrepoindexer
camel-1 Started
> M FcrepoSerialization
FcrepoFixity Started
Runtime Ferepolndexer Started
FcrepoLDPathContext Started
FcrepoSerialization Started

FerepoTriplestorelndexer Started




Apache Camel - Advanced Topics

e Parallelisierbarkeit
e Splitter und Aggregationen

e Error und Exception Handling

o Retry Verfahren
o Dead Letter Queues

e Route Policies



Vielen Dank fur lhre
Aufmerksamkeit!



