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Abstract. The Large Knowledge Collider (LarKC) is a promindetvelopment
platform for the Semantic Web reasoning applicaidBuided by the prelimi-
nary goal to facilitate the incomplete reasoningrHC has evolved in a unique
platform, which can be used for the developmentoblist, flexible, and effi-
cient semantic web applications, also leveragirgrtiodern grid and cloud re-
sources. As a reaction on the numerous requestsigdrom the tremendously
increasing user community of LarKC, we set up a @estration package for
LarKC that is intended to present the main subsystel@avelopment tools and
graphical user interfaces of LarKC. The demo aiarshbth early adopters and
experienced users and serves the purpose of progn8émantic Web Reason-
ing and LarKC technologies to the potentially newrusommunities.
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1 I ntroduction

Development of the internet-scale data-centriciapppbns has been recognized as the
primary challenger in the Semantic Web community.afreaction on this challenge,
several leading Semantic Web research organizatiodstechnological companies
have joined their efforts around the project oflthege Knowledge Collider (LarKC),
supported by the European Commission. The LarKGisnmalue is twofold. On the
one hand, it enables a new approach for large-seakdning based on the technique
for interleaving the identification, the selecticamd the reasoning phases. On the
other hand, through over the project’s life tim@@8-2011), LarKC has evolved in an
outstanding, service-oriented platform for creatiegy flexible but extremely power-
ful applications, based on the plug-in's realizat@mncept. The LarKC plug-in mar-
ketplace has already comprised several tens ofyfeaailable plug-ins, which im-
plement new know-how solutions or wrap existingwafe components to offer their
functionality to a much wider range of applicatiass even originally envisioned by
their developers. LarKC is an open source developnveéhich encourages collabora-
tive application development for Semantic Web. Dtedpeing quite a young solution,



LarKC has already established itself as a very g technology in the Semantic
Web world. Some evidence of its value was a seridsurope- and world-wide Se-
mantic Web challenges won by the LarKC applicatioAs the most successful
LarKC-based developments can be referred Bottéie-Semantic Challenge winner
in 2011, and WebPIE — the Billion Triple Challengi@ner in 2010.

In order to promote the reasoning ideas and pecimlutions of LarKC to new de-
velopment communities, we set up a demonstrati@kgege that is guiding the early
adopter through the main steps towards creatiom @falable reasoning application.
We believe that our demo will allow the LarKC-bassetvice-oriented reasoning
technology to be promoted to several new user andldper communities.

2 Contents of the Demo

The demo will guide the user through the main stepsrds creation of an exempla-
rily LarKC application (Fig. 1). The application Wbe used to answer queries exe-
cuted against the Linked Life Data, Sindice, arittpthosen RDF knowledge bases.
The main steps include:

1. Downloading and getting started with the LarKC faat.

2. Browsing the LarKC Market Place and identificatmfrthe needed plug-ins.

3. Creation and execution of a simple workflow basedte identified plug-ins with
the Workflow Designer application.

4. Making the basic workflow more complicated by maggiand splitting the appli-

cation data flow (e.g. merging results acquired mfromultiple data
bases).

RDF annotation Workflow configuration

Gprefix rdf: <http://www.u3.org/1999/02/22-rdf-syntax-ns#> .
@prefix larkc: <http://larkc.eu/schema#> .

# Define two plug-ins
_:plugini a <urn:eu.larkc.plugin.identify.TestIdentifier> .

C:plugin2 a <urn:eu.larkc.plugin.transform.TestTransformer> .
# Conmect the plug-ims

_:plugint larkc:conmectsTo _:plugin2 .

Plugin

# Define a path to set the imput and output of the workflow
_:path a larkc:Path
ipath larkc:hasInput _iplugini .

_:path larkc:hasOutput _:plugin2 . i
# Comnect an emdpoint to the path
_:ep a <urn:eu.larkc.endpoint.sparql> . e
@) http:/flocalhost:8182/ +

_iep larkc:links _:path .

e e T Tl e Fix s <http: /o -v3.0rg/1998/02/22- rdf -syntax-nse>

@prefix larke: <http://larke.eu/schenas> Currently deployed workflows

# Define two plug-ins
_ipluginl & <urn:eu.larke plugin. identify Testidentifier>
Ziplugin2 a <urn:ey. larke.plugin. transforn, TestTransforner>

# Connect the plug-ins
Tu

*_iplugin larke:camnectsTo _:plugin2

e Define s path to set the dnput snd output of the yorkelew

ubmit a query to an endpoint
main 11:14:14.100 DEBLG e.L.cx

main 11:14:14.130 DEBUS e. L.co; tory set to ‘plugin: path a larke:P:

0 114115, 220 0 € L. SrplePLugregistry o aded avinLeble 1 pam Soree Faemomut Plugind
‘sl h lacke:hasuteut_iplugin2

Wi o hetp.c ervertilp

T e Cwmec( an endvam w (he path

et ttest.
et Tark i ot

c.e.Endpointregistry: Loaded i
submit |[http:/flocalhost:8182/workflow T
e initializing Larkc.

o
dpointer
Running platform instance Workflow submission interface Query submission interface

Fig. 1. Life-cycle of a LarKC reasoning application.



3 Getting Started With LarKC

LarKC is an open-source software architecture abtel for downloading at Source-
Forgé. The contents of the newest LarKC-release contam$ollowing components:

— Platform (/platform) - the core of LarKC, a softwainfrastructure and run-time
environment that enables flexible development ardes a deployment environ-
ment for the LarKC plug-ins (see more details bglow

— Exemplary collection of the LarKC Plug-Ins (/pafti@plugins) - self-contained,
loosely-coupled and functionally-interoperable medugrouped in the following
categories (according to the functionality, pleasker to the documentation for
more details), including:

» LLDReasoner - executes a SPARQL query against ldilfe Data repository
» SOStoVBtransformer - used for transformation of etC8Statements to the
VariableBinding representation

— Extra tools

 Workflow Designer - a tool for visual workflow cadnsction
(/fextra_tools/workflow_designer)

* Plug-in Wizard - a tool for creating new plug-ins the Eclipse environment
(/fextra_tools/eclipse_wizard)

» Archetypes for plug-in and end-point development thwi Maven
(/fextra_tools/larkc-plugin[endpoint]-archetype)

— Exemplary workflows (/workflows)

» LLD_Reasoning - executes a SPARQL query against ihked Life Data re-
pository
» User and developer manual (/doc)

Once the LarKC platform has been installed propérlgan be started by execut-
ing a special start-up script provided in the redepackage. In case of the successful
start, the platform is ready for submission andcaken of workflows. This is per-
formed by means of a Management Interface — a welice based frontend to the
LarkC platform (Fig. 2). In order to access the Bigement Interface, the user only
needs to point the browser to the local link hiipcalhost:8182/. Using the Manage-
ment Interface, the user can submit new workflosee([1] for more information
about the LarKC workflows and corresponding platfsr services) and execute que-
ries against the previously submitted workflows.

The user can execute one of the basic workflowsigead with the LarKC installa-
tion, e.g. the LLD_Reasoning one. This can be dpneopying the annotated work-
low’s text into the Management Interface and subingjtit. In case of the successfully
workflow's deployment, the newly-submitted workfloshould appear in the Man-
agement Interface’s list of the submitted workflows

L http://sourceforge.net/projects/larkc/
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LarKC management interface

Show currently deployed workflows

Submit a workflow description (in N3 or RDF/XML format)

Use the following path to submit your workflow descriptions:

* HTTP POST /workflow

Where the body of your HTTP POST contains a key/value pair with the key is "workflow" and the value is the workflow description in N3 or
RDF/XML

After successful workflow creation, use the following URL to get an endpoint for a specific workflow:

= HTTP GET /workflow/WID/endpoint?urn=<endpointURN>
Where the WID is the unique ID of your workflow (as returned by successful workflow creation) and endpointURN is the URN of the endpoint
specified in the workflow specification (e.g. urn:eu.larkc.endpoint.test. TestEndpoint)
Example: hetp://localhost: 8182 fworkElow/8

57-19dc-4fdb-—abna-£473d0334398

/endpointfurn=urn:en.lar

eprefix rdf: <http://aw.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix larkc: <http://larkc.eu/schemag= .

# Define two plug-ins
_:pluginl a <urn:eu.larkc.plugin.identify, TestIdentifiers .
“:plugin2 a <urn:eu,larkc,plugin. transforn, TestTransforners .

# Cnnnect the nlon-ins

Fig. 2. LarKC Management Interface

4 Using The Workflow Designer Tool

Workflow Designer is a graphical front-end to Lark@Workflow Designer is a mid-
dleware used on top of the management interfadeatttavs users to construct, con-
figure and execute workflows more efficiently. THesigner is a JavaScript-based
web application, offering an intuitive GUI for itligent workflow design. Using
Workflow Designer, the users can do the following:

« Retrieve the list of all available plug-ins fronetplug-in registry, done through the
platform's management interface (Fig. 3a).

< Retrieve the list of all available remote host téatgs, done through the platform's
management interface (Fig. 3b).

« Create workflows by visually dragging and dropplreyKC plug-ins, specifying
the dataflow dependencies (Fig. 3c).

« Easily and intuitively specify the deployment hfistthe plug-in (Fig. 3d).



e Convert the graphical workflow representation IR®F/ XML or N3 formats,
submit the created workflow description to the ng@maent interface, and instanti-
ate the workflow within the platform.

« Choose the needed endpoint (Fig. 3e) and submiteayqe.g. SPARQL) to the
chosen end-point (Fig. 3f).

« Visualize the query results in a separate windoaraXML document (Fig. 3g
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Fig. 3. The Workflow Designer’s interface

5 Conclusion

The proposed demo is intended to give a brief thtotion to the usage of LarKC.
It guides the early adopter of the LarKC platfolmough all the steps needed to de-
velop a simple, plug-in based reasoning applicatibalso provides an overview of
the main LarKC front-ends, namely Management latafand Workflow Designer.
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