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Overview
@000

SR TR, smw ame o
m Interoperability through common, flexible
data model and common identifiers
m <Typee> <was written by> <Melville>
m <http :// lobid.org/resource/HT002189125>

<http :// purl.org/dc/elements/1.1/creator>
<http :// d—nb.info/gnd/118580604> .
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Overview

0e00

m So our message has been: Use

X §

things, not strings! ¢ o .
m eg. “‘RONG ‘,

hitp :// d—nb.info/gnd/118580604, gl &

not ‘Melville, Herman’, ‘Herman % Nol' Gk

Melville’, ‘H. Melville’, etc.
m But: where to get these IDs from?
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Overview
[e]e] e}

“Clothes are great, so please learn knitting”

GC-BY-2.0 Angela Montilon, Wikimedia Gommons, £ 1e:Colouzful_wool 2. pg
CC-SA-2.5 Wikimedia Commons, i e :Knit 4. jpg
CCBY: , Wikimedia Commons, £ 1e :knitting_dropped_stitch 5. jpg




Overview

[eJe]e] ]

m “OK, but can’t | just
wear some clothes? Do
| have to create them
myself, manually?”

m Do you have to be a

LOD expert to benefit
from LOD?

I hbz
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lobid.org
[ leJele]

m lobid.org: LOD service of hbz, since 2010

m title data of union catalog (lobid-resources),
authority data (lobid-organisations)

m Dumps, resolvable URlIs, content
negotiation, RDFa, SPARQL (triple store)

m different problems, new requirements —
developed a new backend since late 2012

I hbz
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lobid.org
[e] Tele]

m General performance issues: complex
queries causing triple store hang ups

m Specific performance-critical use cases:
auto suggest, e.g. for authority data

m Technological obscurity: Semantic Web,
cutting edge since 2001. Our goal: provide
data, not just evangelize technology
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lobid.org
[e]e] o]

m Fix performance problems: stabilize current
applications and enable new use cases

m Put the web and web developers into focus
m LOD for web devs, not only for LOD experts
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R R
Approach
JSON over HTTP
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api.lobid.org
@0000000000

m Application programming interfaces:
essential for reusable software modules

B These modules communicate only via their
API, they know no implementation details

m So implementations become exchangeable
— without requiring changes in API clients
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api.lobid.org
O@000000000

m Only with a stable API, modules are
actually reusable: reuse has to work

m Triple store or search index not suitable as
an API: should provide a stable abstraction
over implementation details and the data
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api.lobid.org
[e]e] lelelelelelele]e]

GET
GET

GET
GET

GET
GET

/resource?id=0940450003
/resource?name=Typee

/organisation?id=DE-605
/organisation?name=hbz

/person?id=118580604
/person?name=Herman+Melville

I3 hbz
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api.lobid.org
[e]e]e] lelelelelele]e]

GET /person?name=Ernest+Hem&format=short

[

"Hemingway, Ernest (1899-1961)",

"Hemmann, Augustin Ernst Roman (1748-1820)",
"Hempel, Ernst Wilhelm (1745-1799)",
"Jamaigne, Jean Ernest de",

"Lacheman, Ernest R. (1906-1982)",
"Uthemann, Ernest W. (1953-)"

]
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This can be used for an auto suggest feature:

| Ernest Hem\ ‘ Search

Hemingway, Ernest (1899-1961)
Hemmann, Augustin Ernst Roman (1748-1820) fids parameter to get the suggestions.
Hempel, Ernst Wilhelm (1745-1798) e inserted value. See the implementation
amaigne, Jean Ernest de e source of this page.
Lacheman, Erest R. (1906-1982)
Uthemann, Ernest W. (1853-)
irzén, Johan Ernst Adhemar (1812-1857)

ta from a remote URL (i.e. a different
JSONP (use full URL in your code, i.e.
ute).

When a suggestion is selected, insert its ID:

‘ http://d-nb.info/gnd/118549030 ‘ Search

I hbz
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That actually uses a different response format:

GET http://api.lobid.org/person?name=Ernest+Hem&format=ids

label:
value:

label:
value:

label:
value:

"Hemingway, Ernest (1899-1961)",
"http://d-nb.info/gnd/118549030"

"Hemmann, Augustin Ernst Roman (1748-1820)",
"http://d-nb.info/gnd/130030252"

"Hempel, Ernst Wilhelm (1745-1799)",
"http://d-nb.info/gnd/100292437"

I hbz
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api.lobid.org
[e]e]ele]ele] lelele]e]

GET http://api.lobid.org/person?id=118549030&format=full

[{
@id: "http://d-nb.info/gnd/118549030",
preferredNameForThePerson: "Hemingway, Ernest",
dateOfBirth: "1899",
dateOfDeath: "1961",
variantNameForThePerson: [
"Heminguej, E.",
]l
placeOfBirth: "http://d-nb.info/gnd/4461931-5",
sameAs: "http://dbpedia.org/resource/Ernest_Hemingway",
wikipedia: "http://de.wikipedia.org/wiki/Ernest_Hemingway",

@context: "http://api.lobid.org/context/gnd. json"
H

I hbz

From strings to things i scal Christoph



api.lobid.org
0O000000e000

All alternative names:

variantNameFoxThePerson: [
"Heminguej, E.",
"Hemingye, Ernest”,
"Cheminhuej, Ernest”,
"Heminguei, E.",
"Kheminguel, Ernest’,
"Cheninguéj, Brnest”,
"Hai-ming-wei, ...",
"Haimingve',
"Hemingvejs, Ermests',

"Hemingway, Ernmest Miller",
"Heminguei, Ermest,
"Hemingvej, Ermest’,
"Hamingway, Arnist®,
"Haminghway, Arnist”,
"Hininghway" ,
"Himinjway, Armist",
"Hemingwei, ...",
"Hemingway, E.",
"Himinghway, Arnist®,
"Hemingway" ,
"Hayninghway, Arnist’,
"Hemingyey, Ernest”,
"Hamingway, Irmist",
"Chemingouaid, Ermest”,
"Hemingway, Ermest M.",
B

For- http://d-nb.info/gnd/118549030



http://d-nb.info/gnd/118549030

api.lobid.org
0O0000000e00

| Haimingve

| Search
|Hemingway, Ernest (1899-1961) |
TR GRS UTe 7 PETSON SNuponTT Wi une - Tormot=1ds - paramet

€& - C fi [ api.lobid.org/person?name=}
[
-1

label: "Hemingway, Ernest (1899-1961)",
value: "http://d-nb.info/gnd/118549030"

}
1

LOD and Semantic Web technology enable that.
But we shouldn’t expect anyone to learn RDF,
SPARQL, etc for such a simple use case
I hbz
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api.lobid.org
00000000080

m “But where are the unified IDs in the keys of
the JSON response? It’s just strings!”

m Enter JSON-LD: @context maps plain
JSON keys to URIs — API as abstraction

m JSON-LD also enables RDF serialization,
available from API via content negotiation
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api.lobid.org
O000000000e

Sample queries, documentation on parameters
and content negotiation, auto suggest samples
with Javascript code, etc:
http://api.lobid.org/
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http://api.lobid.org/

Technology
00000000

Community needs to build and share know-how:

CC-BY-2.0 Angela Montillon, Wikimedia Commons, i
GC-BY:SA3.0 Ry, dervative: Derwok, Wikimedia Gommons,
CC-BY-2.0 Tony Hisgett, Wikimedia Commons, Fi.
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Technology
0e000000

Our technology stack:
Metafacture, Hadoop, Elasticsearch, Play

Play
GET...
_ Elasticsearch
A1~PI JSON API
Client Hadoop
Metafacture Data
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Technology
[e]e] lelelee]e)

Raw Data Files
(PICA,MAB, MARC, ...)

m Raw data to N-Triples: ——

Metafacture B

Hadoop

Linked Data Records
(JSON-LD, expanded)

. Elasticsearch

Linked Data Index
(JSON-LD, expanded)

:Play

Linked Data HTTP API
(JSON-LD, compact) Il II hb z

Fabian Steeg, Pascal Christoph
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Technology
[e]e] lelelee]e)

Raw Data Files
(PICA,MAB, MARC, ..)

 Metafacture

Linked Data Triples
(RDF as N-Triples)

m N-Triples to JSON-LD

reCO rd S : H ad 00 p (I;;rgc;dL%ata Rec(:jrd;)

. Elasticsearch

Linked Data Index
(JSON-LD, expanded)

. Play

Linked Data HTTP API
(JSON-LD, compact) Il II hb z
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Technology
[e]e] lelelee]e)

m Indexing JSON-LD:
Elasticsearch

Raw Data Files
(PICA,MAB, MARC, ..)

 Metafacture

Linked Data Triples
(RDF as N-Triples)

Hadoop

Linked Data Records
(JSON-LD, expanded)

Elasticsearch

Linked Data Index
(JSON-LD, expanded)

. Play

Linked Data HTTP API
(JSON-LD, compact) Il II hb y4




Technology
[e]e] lelelee]e)

Raw Data Files
(PICA,MAB, MARC, ..)

 Metafacture

Linked Data Triples
(RDF as N-Triples)

Hadoop

Linked Data Records
(JSON-LD, expanded)

. Elasticsearch

Linked Data Index

(JSON-LD, expanded)

m HTTP API:
Play-Framework

Play

o | [ Wbz




Technology
[e]e]e] lelelele)

A tool suite for metadata processing

https://github.com/culturegraph/metafacture-core/wiki
https://github.com/culturegraph/metafacture-ide/wiki

000 — metad: i le.flux - Eclipse SDK - e
= &% O Qi A @aidcrcess )| g |@[E] 0~ 4
o reervoon 12| = O | semoienux 23] = O |[25 owine % [ =} =}
| 1 defaut rites - ruom; v i sample
. 2 Files + “input 2 fles
¥ metadata-transformation - open-ile | ¥ 45 workflow: 5 pipes
» & src-gen 4 decode-xal | {open-file : String -> Reader
¥ inputxmi 5 handle-marcxal | | decode-xml : Reader -> XmiReceiver —
X morph.xmi 5 mpiEtes m. Smorph =, S handle marcmt XriRecever - Sreamicever
5] outpur.dot 76 strean-tee | { i morph : SwreamRecelver -> StreamReceiver
5] output.nt “ . encode-ntriples - :
B sampleflax = ode-ntriples | . Vol tee: 2 workflows.
i9 . weiteCfiles + "output.nt™) ¥ workflow: 2 pipes {morph |
e H W fi3 worldlow: 2 pipes.
125 encode-dot | ] encode-dot : StreamReceiver -> String stream-tee
i1z . write(files + “output.dot™) | write : Object -> 7
13 33 handie-generic-xml e |

handle-marcxml Description: Benchmrks the exccution time of the

downsiream moules.
handle-picaxml — —
iscript In: class javalang Object
log-object
; e log-stream Out: class javalang Object
oo tme )

Implementation:
org culturegraph.mf stream.pipe. ObjectTimer

match
merge-batch-stream
moroh
normalize-utfs



https://github.com/culturegraph/metafacture-core/wiki
https://github.com/culturegraph/metafacture-ide/wiki

Technology
[e]e]e]e] Telele)

Config of properties for JSON-LD records:

resolve = \

http:
http:
http:
http:
http:
http:
http:

//purl.org/dc/elements/1.1/creator;\
//purl.org/dc/elements/1.1/contributor;\
//purl.org/dc/terms/subject;\
//waw.w3.0rg/2003/01/geo/wgs84_pos#location;\
//www.w3.org/2006/veard/ns#adr;\
//purl.org/lobid/1v#fundertype;\
//purl.org/lobid/1vé#stocksize

predicates = \

http:
http:
http:
http:
http:
http:

2/ /www.w3.0org/2003/01/geo/wgs84_pos#lat;\ _I
</ /www . w3 .0rg/2003/01/geo/wgs84_pos#long;\ Il_l hbz

http

//www.w3.0rg/1999/02/22-rdf -syntax-ns#type;\
//d-nb.info/standards/elementset/gnd#preferredNameForThePerson;\
//d-nb.info/standards/elementset/gnd#date0fBirth;\
//d-nb.info/standards/elementset/gnd#date0fDeath;\
//www.w3.0rg/2004/02/skos/corefipreflabel ;\
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Technology
[e]e]e]e] (o]

Index overview in Elasticsearch-Head-Plugin:

lobid-item-
index-
20131008~
105029

size: 14.7gb
(14.7gb)

docs: 65561846
(65561846)

[info ~ )

lobid-item-
index-
20131027-
054907

size: 14.7gb
(14.7gb)

docs: 65568116
(65568116)

[info - ]
[ Actions ~ ]

Iobid-items X

lobid-item-
index-
20131103~
091829
size: 14.7gb
(14.7gb)

docs: 65568116
(65568116}

[info - )
[ Actions ~ ]

lobid-items-
staging X

lobid-orgs-
index-
20131031~
143552

size: 62.7mb.
(62.7mb)
docs: 43955
(43955)

[Info -}
[ Actions ~ ]

lobid-orgs-
index-
20131104~
094303

size: 62.6mb
(62.6mb)
docs: 43957
(43957)

[info ~ )

lobid-
organisations X

==
I3 hbz
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Technology
00000080

Elasticsearch queries from Play controllers:

public static. class NameQuery. extends AbstractIndexQuery . { ¥ Hi queries
> [Ja AbstractindexQuery.java

> Ea Cnd.java

@0verride
" . . . » Ea Lobiditems java
public List<String> fields().{ v [3} LobidOrganisations java
return .Arrays. asList( v Gﬂ LobidOrganisations
"®graph.http://xmlns.com/foaf/@.1/name.Bvalue", » GﬁAIIFle\dsQuew
"@graph.http://www.w3.0rg/2004/02/skos/corefipreflLabel .@value"); » & IdQuery
} » F NameQuery
v EP, LobidResources.java
@0verride v Q LobidResources
public QueryBuilder build(final String.queryString) .{ » & AllFieldsQuery
return . multiMatchQuery(queryString, . fields().toArray(new . String[].{})) :g::ucll::rr‘?uerv
.operator(Operator. AND); » & NameQuery
¥ ¥ &F serQuery
¥ b (& SubjectQuery

I3 hbz




Technology
0000000

Details on how this works, the actual code and
workflows, collaboration infrastructure, etc:
http://github.com/lobid/lodmill/
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http://github.com/lobid/lodmill/

Operations
@000

Apache requests Play requests Elasticsearch ¢ indexing Hadoop
(public proxy) (API server) (live backend) (batch backend)

m Apache as proxy for continuous operation
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Operations
@000

Apache requests Play requests Elasticsearch ¢ indexing Hadoop
(public proxy) (API server) (live backend) (batch backend)

m Play API server shared with Elasticsearch
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Operations
@000

Apache requests Play requests Elasticsearch ¢ indexing Hadoop
(public proxy) (API server) (live backend) (batch backend)

m Elasticsearch: 3 servers, 1 productive
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Operations
@000

Apache requests Play requests Elasticsearch ¢ indexing Hadoop
(public proxy) (API server) (live backend) (batch backend)

m Hadoop: 5 servers, configured with Puppet
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Operations
[o] le]e}

m Technology stack: config
of transformations,
queries, views

m JSON-LD, @context

m Data updates without
affecting production

m Elasticsearch performance
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Operations
[e]e] Te}

m Manual deployment, proxy
and index switching

m Long feedback cycle for
full transformation

m Goal: automation and
faster indexing
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Operations
[e]ele] ]

So not completely there yet, still some manual
work involved, but much more than just the yarn

GC-BY-2.0 Angela Montilon, Wik
CC-SA-3.0 Gudde Fog, Wi

P9
CC-5A-2.0 Joop anker, Wi , _and_vear_vlakbreimachine (2007) . 3pg I=II ] ]

From strings to things Fabian Steeg, Pascal Christoph



Outlook
[ le]e}

m For progress, usage and feedback is key

m Internal users: e.g. lobid.org, repository
cataloging, regional bibliography in 2014

m External users: in contact with various
libraries and related institutions
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Outlook
(o] le}

m Had early internal reviews,
early external beta, got
important feedback

m Feedback & iteration crucial:
can’t guess what’s useful,
have to find out with users
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Outlook
[efe] ]

m Code, but also processes
open: issues, Cl, code
reviews, wiki on GitHub
http://github.com/lobid/

m Open API:
http://api.lobid.org/

m We're very happy about

usage, feedback,
contributions on all levels
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http://github.com/lobid/
http://api.lobid.org/
http://www.flickr.com/photos/edgar/2951139311/

steeg@hbz-nrw.de, @fsteeg
christoph@hbz-nrw.de, @dr0Oide

These slides are licensed under CC BY-NC-SA 3.0 as required by material used
http://creativecommons.org/licenses/by-nc-sa/3.0/
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