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EXECUTIVE SUMMARY

This deliverable corresponds to the Initial Releasethe LarKC Platform and constitutes the
documentation of that release.

The main objective of this document is twofold:
To serve as a guide for LarKC users who want totheeLarKC Platform together with
existing plug-ins and applications' workflows
To serve as a developer’'s guide for those usersamhinterested in developing their own
plug-ins as well as composing workflows out of themd / or with existing plug-ins

The document constitutes a complete user manuahétarKC Platform, which may be used as a
“getting started guide” by all kinds of potentighlKC early adopters and also as a manual for more
experienced LarKC users. Additionally, several sag@hailing lists and fora) have been setup, as part
of the LarKC Development Environment, to suppoet different kinds of LarKC users.

Together with the Platform code, which is releaseder Apache V2.0 license, various example plug-
ins and workflows are released, in order to supm®velopers who wish to create their own
components and execute them within the LarKC Riatfo

Future releases of the LarKC Platform will inclutsv and improved platform support features and a
set of best practices and guidelines for LarKCsaiser
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1. Introduction

The aim of the EU FP 7 Large-Scale Integrating datoj.arKC is to develop the Large Knowledge
Collider (LarKC, for short, pronounced “lark”), alafform for massive distributed incomplete
reasoning that will remove the scalability barriefscurrently existing reasoning systems for the
Semantic Web.

LarKC aims to support a highly innovative reasonagproach, which combines interdisciplinary
problem solving techniques (inductive, deductivegoimplete reasoning, etc.) with methods from
diverse fields (information retrieval, machine ld@ag, cognitive and social psychology, etc.).

The LarKC platform architecture allows an effectommbination of techniques coming from different
disciplines by following a service-oriented compgtiapproach. Following such approach, a complex
problem may be split in simpler pieces (the LarK@ggns) which can be composed in an execution
workflow and combined in an appropriate mannertfier execution of a concrete task. This structure
enables researchers and practitioners to run ¢lairexperiments and applications, and should allow
scaling well beyond what is currently possible. Pieces of data access and reasoning functionality
contained in the plug-ins, having self-containeactionality, may be reused for multiple applicaton

1.1. Objectives

The main objective of this document is twofold:
- Serve as guide for LarKC users who want to usd-ti&C Platform together with existing
plug-ins and applications' workflows
Serve as developer’s guide for those users whinterested in developing their own plug-ins
as well as composing workflows out of them andWith existing plug-ins

The document constitutes a complete user manutileof.arKC Platform, which may be used as a
“getting started guide” by all kind of potential lk&C early adopters and also as a manual for more
experienced LarKC users.

1.2. Document structure

The document is structured as follows:

- Chapter 2 gives a brief overview of the LarKC Riatf architecture and how the software is
mapped to that architecture.
Chapter 3 is the part corresponding to the endsigiide. It includes detailed guidelines for
the deployment of the Platform and how to run cetecexamples.
Chapter 4 constitutes the developer’s guide. ltdes instructions on how to get the
Platform code, set up the development environn@mndifferent kinds of tools (Ant, Eclipse)
and develop plug-ins and workflows to be executédimthe LarKC Platform.
Chapter 5 gives some references to the user sugptstprovided and maintained by LarKC,
such as mailing lists, trouble ticketing systemd fma.
Chapter 6 gives information about the licensingesal under which the platform code is
delivered.
Chapter 7 gives some hints on future developmehishnare planned within the framework
of the LarKC Platform in a near to medium term.

1.3. Who should read this document
This document is written bearing in mind as maadess the three kinds of LarKC users, hamely:

Plug-in developers they design and implement single plug-ins andlaephem in the
Platform for future use. They should focus on ceagtand 5. Chapter 2 is recommendable,
in order to get an idea of the different Platforomponents and the overall architecture.
Workflow designers. they select existing plug-ins and combine therthenappropriate way
to solve a certain task, either by implementingrégpted Decider or an intelligent one. As the

Page 11 of 43



FP7 - 215535
LarKC Platform Manual — V1.0

previous category, they should focus on chaptendt & Chapter 2 is recommendable, in
order to get an idea of the different Platform comgnts and the overall architecture.
End-users their main task within LarKC is to use the seed@rovided by the Platform, i.e.
a particular workflow configuration to execute SFAR queries. This includes both
interaction with existing application interfacesdaapplication designers who implement
applications that use the services provided byPlaorm. The most interesting part for them
is chapter 3. Chapter 2 is only recommendable & ¢hey are interested to know how the
LarKC Platform is designed.

Chapter 6 is of interest for all kind of users,ceinimay affect the purposes for which the Platfam i
used and the license under which new developed aoemis should be released. Chapter 7 is of
interest for all kind of users which would likefalow the LarKC project progress in a short-medium
term.

Note: All LarKC deliverables, some of which areamfnced in this document for those readers
interested in getting further details, can be foatiattp://www.larkc.eu/deliverables/

2. LarKC Architecture Design

This chapter aims to give a brief overview of theKC Platform Architecture and how the software
is structured according to it. Note that this ckaps not intended to be an exhaustive and detailed
description of the LarKC Platform and its composexplicit information and detailed descriptions
of particular components as well as their mainratgons are provided in deliverable D5.3.2 [2].

Figure 1 shows an overview of the LarKC Architeetuncluding the relevant Platform components
and other external components which interact diregith them. Three main domains (where the
various components can be grouped) can be disshgdi
- The user domain, which includes the application(g@rface(s) and the Semantic Web
components, implemented and provided in the forplag-ins;
The platform domain, which bridges the gap betwé®n applications' users, semantic
services and diverse hardware infrastructures, @amdains features which constitute the
actual core of the LarKC Platform; and
The infrastructure domain, representing variouesypf computing and storage resources
which may be considered for the deployment and wi@t of the LarKC components
(including components from both User and Platfooméins).

! http://www.w3.org/TR/rdf-spargl-query/
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Figure 1: LarKC Architecture Overview

In the following, a brief description is given dfet LarKC Platform components and their location in
the source code repositéry
LarKC Run-Time Environment (RTE): based on the @pean[2] engine. Its main goal is to
provide a Semantic Web endpoint for remote proogssif SPARQL queries (accessible
through HTTP). It is the main entry point to theK& Platform.
o The main code implementing the LarKC RTE can be néfobuunder:
.\platform\src\eu\larkc\core\Larkc.java
Plug-in Registry: it allows registration of plugsinincluding their semantic descriptions, and
the subsequent retrieval for their use within a@cetion workflow.
o The main code implementing the Plug-in Registry cha found under:
\platform\src\eullarkc\core\metadata\PluginRegigtva
Plug-in Management System: composed by the plugrdmagers and their corresponding
extensions for remote execution. The plug-in mara@mable the integration of plug-ins
within a workflow and the management of their exexu
o The code implementing the Plug-in Management Systam be found under:
.\platform\src\eu\larkc\core\pluginManager
Workflow Support System: it is a collection of Ftaitn tools which supports the workflow
execution and the communication between plug-igsi{pans of queuing mechanisms).
o The main code implementing the Workflow Supportt8ys can be found under:
.\platform\src\eu\larkc\core\pluginManager\locakge
Data Layer: it supports the plug-ins and applicatiovith respect to storage, retrieval, and
lightweight inference on top of large volumes of RData. It relies on OWLIM [4]. The
LarKC Data Layer is connected to the rest of tref&m through a well-defined API. The
LarKC Data Layer APl describes the different typefls RDF data providers and their
functionality.
o The main code implementing the LarKC Data Layer AR under:
.\platform\src\eu\larkc\core\data

3. End User’s guide

This chapter provides users with the instructiondiow to perform the Platform installation as well
as some guidelines for running the existing examplevided with the release redistribution.

2 Relative paths are given. Both the latest release the development trunk can be found at:
https://sourceforge.net/projects/larkc/
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For the end user’'s convenience, LarKC is distributea single package that contains the Platform
and a selection of the plug-ins of different typewever, users can easily extend the plug-in
collection by downloading new plug-ins from the gl repository (please refer to chapter 4).

3.1. Prerequisites and dependencies

The following software is required to be instaladyour machine for working with LarKC:
Java JRE((tested with version 1.6)

Apache Ant tool for starting the graphical workflow demonstra

3.2. Getting the redistributable package

The redistributable package can be downloaded fvamcollaborative development environment,
LarKC@SourceForgelt is available ahttps://sourceforge.net/projects/larkc/files/

The current release package is a zip archive gontai
Source Code

o Platform (/platform): the core of LarKC, a softwangrastructure and run-time
environment that enables flexible development ardes a deployment environment
for the LarKC plug-ins (see more details below).

o Exemplary collection of the LarKC plug-Ins (/plugin self contained, loosely
coupled and functionally interoperable modules gealiin the following categories
(according to the functionality, please refer tater 4 for more details), including:

DECIDER (/plugins/decider):
ScriptedSimpleAnyTimeDecider
(/plugins/decider/ScriptedAnytimeDecider): a simmgample that
executes a workflow iteratively over a set of theraplary plug-ins,
returning intermediate results at the end of edehation (before
returning the final result).
Template Decider (/plugins/decider/template_degidex simple
template for creating new Decider plug-ins

TRANSFORMER (/plugins/transform):
SPARQLToTriplePatternQueryTransformer
(/plugins/transform/SPARQLToTriplePatternQueryTfanser):
returns a set of triple patterns that are containethe given input
SPARQL query.
Template Transformer (/plugins/decider/templatengfarm):
a simple template for creating a new Transform {hsg

IDENTIFIER (/plugins/identify):
SindiceTriplePatternldentifier
(/plugins/identify/SindiceTriplePatternidentifierproduces a set of
RDF Graphs for the given Triple Pattern set.
Template Identifier (/plugins/identify/template_rdiy): a simple
template for creating a new ldentifier plug-ins.

SELECTER (/plugins/select):
GrowingDataSetSelecter (/plugins/select/GrowingBati provides
a full selection over the given SetOfStatements.
Tempate Selecter (/plugins/select/template_selecter simple
template for creating a new Selecter plug-ins.

REASONER (/plugins/reason):

3 http://www.java.com/
* http://ant.apache.org/
S http://larkc.sourceforge.net
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SparglQueryEvaluationReasoner
(/plugins/reason/SparqlQueryEvaluationReasoner)apwar the Jena
reasoner and enables the execution of SPARQL Selegtstruct,
Describe and Ask requests to be executed agamgfitkn query.
Template Reasoner (/plugins/reason/template regsoae simple
template for creating a new Reasoner plug-ins.
o Demonstration GUI for composing a simple workflodgmos/simple_pipeline).
o A front-end graphical interface for submitting gesrto the Platform's SPARQL end-
point (development_kit/'SPARQLClient).
User and developer manual in pdf (/doc).
Binaries: The binary release contains the pre-lmaithponent from the source code release.

Each of the release components includes:
an Ant build script for the installation

an Eclipse project (provided with the source codelistribution only) for the code
development

Moreover, the root directory contains a "master't Awild script, which compiles and deploys
the Platform from "/platform" and all the plug-ifeom "/plugins" directories (additional tools
are not built by the master).

3.3. Deployment of LarKC

The code included in the redistributable packagdains the pre-compiled binaries of the source code
and ready to use after extraction from the pacleagechive.

3.3.1. Starting the Platform

For running the Platform Run-Time Environment, youst execute the “run-larkc” script (.bat for
Windows compatible OS and .sh for Linux like OSheTenvironment automatically loads the
plug-ins located in the “plugins” folder (files withe “.larkc” extension, each corresponding to a
plug-in included in the current redistribution).

Important: Note that the default DECIDER is thet lase loaded by the Platform. If you want to
change the default DECIDER, you must specify itliexfy in the “conf/plugin.ini” file. Refer to

chapter 4 for more details about editing the “golnfjin.ini” file. The Platform does not support
multiple deciders so far. If we have a number oénth the last loaded one is taken.

An alternative to editing the “conf/plugins.ini'léi for choosing the desired DECIDER is simply to
remove all the other deciders (notably, the comedmg “.larkc” files) from the “plugins” folder.

3.3.2.  Submitting a query

For submitting a query to the LarKC Platform’s SRARend-point, a SPARQL client is provided
with the current distribution, which can serve aasar GUI. To start the GUI, the user needs
simply to execute “startClient” script (.bat for Mdiows compatible OS and .sh for Linux like OS),
which can be found at ..\development_kit\SPARQL@lieEThe GUI provides the controls for
entering the query, submitting it as well as pagthre results.

However, the user can use any other end-pointufemgting the queries.

3.4. Running examples

In addition to the core Platform and plug-in bieati the redistributable package also contains a
graphical user interface, the so-called “LarKC Wlake Demonstrator” to test simple workflows and
execute some predefined queries. Nevertheless|igm could also be used to try out own workflows
— users can combine the available plug-ins accgrthnown preferences — and submit self-created
gueries. Starting the demonstrator is as simpitaating the previously mentioned query client. idse
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just need to execute the “startDemo” script (.bat¥indows compatible OS and .sh for Linux / Mac
like OS), which can be found at ..\demos\simpleelme.

Having started the demonstrator, users will seddhewing application appearing on their desktops
(see Figure 2).

The layout is principally divided into three diféat sections, namely query, plug-ins, and resiihs.
topmost part — “query” — consists hereby of a bigut field where users can type in their own query
statements or modify one of the predefined quef@schoose between any existing queries, one
should press the right arrow to display the nexth@ row. Reviewing the previous query can be
achieved by clicking on the left arrow button, whizecomes enabled as soon as the second query has
been selected. All in all, four predefined quesdes currently available. To start the corresponding
guery, one can simply click on the execute buttod averything is done totally automatic and
transparent. To keep users informed about thesstdtthe LarKC Platform, the actual behaviour is
always displayed at the bottom of the GUI. “Larkidle...” means that queries can be submitted
and “LarKC is processing the query...” means that dhery has been executed and is currently
processed by the LarKC Platform. Nevertheless, care also stop the execution by pressing the
cancel button. Reset foremost removes the prevesusts listed at the bottom.

M OO LarKC Workflow Demonstrator

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX foafl: <http:/fxmins.com/foaf/0.1/>

SELECT DISTINCT ?name where {

?person rdf:type foaf:Person.

?person toat:name "Tim Berners-Lee".

?person2 rdf:type foaf:Person.

?person? foaf:knows ?perscon.

7person2 foaf:name Zname.

Plug-ins.

Query Transformer Identifier Data Transformer Selecter Reasoner

SPARQL->triple pattern | Sindice (triple pattern) o SPARQL only =

Results

LarKC is idle...
~——

Figure 2: The startscreen of the LarKC Workflow Denonstrator GUI

As soon as first results arrive, the GUI immediatiisplays them in the results area. While the yuer
is still running any new arriving results will baitamatically added to the current view. This
demonstrates very well the any time behaviour efltarKC Platform — users do not have to wait for
the final results but retrieve intermediate reswdts soon as they arrive (see Figure 3). This
functionality is very important since some of theéeges can run for a very long time. The number
shown in the name of the tab refers to the totailver of results retrieved by the currently procdsse
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guery so far. It is also immediately updated asnsa®new results have been found and added to the
list of results.

In the middle area of the application, all registeplug-ins are listed according to their capaegit
Five different forms of plug-ins are currently sopged: query transformation, identification of
sources and data sets, data set transformaticectisel of data sets, and finally, reasoning over
selected data. If users choose one of the predefiueries, the corresponding workflow (fixed
sequence of plug-ins) is automatically created displayed. If users are willing to create their own
workflows, they should carefully select relevanigeins and combine them in the correct order. A
description of the available plug-ins can be foahktp://www.larkc.eu/plug-in-marketplace/

.4 LarKC Workflow Demonstrator

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

PREFIX foaf: <http://xmins.com/foaf/0.1/> I
SELECT DISTINCT namel 7name2 where |
parson rdt-type toaft-Person.

?person foaf:-name ?namel.

?person? rdf:type toaf:Person.

Iperson? foaf:knows ?perscn.

person2 foaf:name ?name?2.

Query Transformer Identifier Data Transformer Selecter Reasoner

SPARQL->triple pattern | ¢ Sindice (wriple pattern) = _ SPARQL only =

namez____—"
‘Dan Brickley" ‘Dave Raggett”
“Tim Berners-Lee" ‘Dave Raggett"
“ar Herman® ‘Dave Raggert”
“James Hollenbach” "David Li"
“Tom Heath” ‘Michael Hausenblas®
“Tom Heath” “Michae| Hausenblas*AA <http:/ /www.w3 .arg/2 001 /XMLSchera# string>
‘David Peterson” “Tom Heath"
‘Barry Narton” “Tom Heath"
“Tim Berners-Lee" ‘David Li"
‘Martin Foulter” “Iom Heath”
“Adrian Stevenson” “Tom Heath"
“Siman Buckingham-Shum® ‘Tom Heath”
"Bertrand Sereng” "Tom Heath”
“Sam Chapman” “Tom Heath”
“5am Chapman” ‘Mischa Tuffield"
*Sam Chapman® "Mischa Tuffield"Den
“Arthur Stutt” “l'om Heath”
“Craig McKenzie" “Tom Heath"
‘Ben Lund” “Tom Heath”
"Timo Hannay" “Tom Heath"

“lane Siavenson* ——Fam-aath

LarkKC is processing the query...

Figure 3: The GUI during an execution of a query

4. Developer’s guide

This chapter is intended for developers who wamadke use of the LarKC Platform, both for plug-in
development and for workflow design. It includestinctions on getting the Platform code, on setting
up the development environment for different kinéisools (Ant, Eclipse) and on developing plug-ins
and workflows to be executed within the LarKC Riati.

4.1. Installation Prerequisites

The following software is required to be installed your machine in order to start working with
LarKC:
Java JRE (tested with version 1.6)

One of the Java Development Environments. Due ¢of#éict that the LarKC Platform is
written in Java, any of the standard Java IDEsbeansed to develop and contribute:
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o0 Eclipse IDE (inside the consortium, Eclipse is tiest widely used IDE for LarKC)
0 Netbeans IDE
Java development Rittested with version 1.6)
One of the SVN clients for getting the code frone tharKC source code repository (if
necessary):
0 TortoiseSVN (Windows)
o Command line SVN clierft(Linux)
o Apache Ant
0 Built-in subversion client of Netbeafs
Tool for the deployment one of the Java IDEs (lkelipsé’, Netbean¥ etc.), for the
development

4.2. Getting the Source Code

The source code of LarKC is available for downlogdiat our collaborative development
environmentLarKC@SourceFordd ThroughLarKC@SourceForgehe LarkKC users may:

either download the latest release (via web browaehttp://larkc.sourceforge.netas a
package containing the source code, availablet@gis://sourceforge.net/projects/larkc/files/
or check the code out from the subversion codesigpy (requires special clients listed in
Section 4.1). The main development version (truokthe Platform and plug-ins can be
checked-out  from https://larkc.svn.sourceforge.net/svnroot/larkefkfplatiorm  and
https://larkc.svn.sourceforge.net/svnroot/larkeikiplugins

For the latter, please refer to Section 4.2.1.

4.2.1. Getting the Source Code from the Subversion Repository

The latest source code for the Platform and plisgdan be checked-out from the LarKC's
Subversion repository using any SVN client.

Using command line SVN client (mainly for Linux uses)
The following will download the Platform and allettexample plug-ins developed by the LarKC
consortium into two separate directories. It igh®ssible to check-out Platform and plug-ins
separately and also to check-out each plug-in aggarfrom the plug-in directory tree.

me@myComp:~/$ svn checkout --username yourname
https://larkc.svn.sourceforge.net/svnroot/larkc/tru nk/ LarKC

Using TortoiseSVN (for Windows users)
To check-out the code using the TortoiseSVN to@ate the directory where you want to have the
Platform and the plug-ins, for example ./LarKC, dnein in windows explorer right click and pick
SVN Checkout option (see Figure 4).

® http://www.java.com/en/download/index.jsp
" http://tortoisesvn.tigris.org/

8 http://subversion.tigris.org/

° http://ant.apache.org/

10 http://www.netbeans.org/downloads/

1 http://www.eclipse.org/

12 http://www.netbeans.org/downloads/

13 http:/Nlarke.sourceforge.net
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Share with r

@& SVN Checkout...
# TortoiseSVN 3

Figure 4. Check-out using TortoiseSVN

In the Checkout window, introduce the URL of therK@ repository and the local directdfy
where you want to download the code (see Figure 5).

' Checkout ﬁ ‘

Repositary
URL of repository:

tps:/ larkc.svn.sourceforge. netfsvnrootlar
Chedkout directory:

D \termpiLarkC [Z|

Chedkout Depth

[Fully-I recursive v]

[T omit externals

Revision

(@) HEAD revision

(") Revision [ Show log ]

QK ] [ Cancel ] [ Help ]

Figure 5: Check-out window from TortoiseSVN

4.2.2. Source Code Structure
The Source Code of LarKC consists of two essepédtis: the Platform and the plug-in collection.

The Platform enables the plug-in registration amdcation, construction of a workflow and
running experiments.

The plug-ins are grouped in five main categoriesciBer, Identifier, Reasoner, Selecter and
Transformer (Figure 6).

The plug-in collection contains template for eablnggn type ("template_type"), which might be
beneficial for constructing new plug-ins of theresponding type.

14 Some users have reported difficulties in checling LarKC into deeply nested directories on Windoifs
you get an error message during checkout, you niightising a high level directory, such as the an¢he

example
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Figure 6: Source code structure

In the current design, the Platform (or a singlegph) are separate software projects which are
compiled separately. The only prerequisite for citimgp plug-ins is the availability of the
compiled Platform code.

The content of a typical LarKC plug-in folder (ihig case identify/template_identifier) is as
shown in Figure 7.

/plugins/identify/template 1dentifier

-pro]
README
builc

Figure 7: Plug-in content

The plug-in source code resides in the “src” doggtfollowing the package notation adopted by
Java. The libraries used by the plug-in are stametie “lib/” directory (each plug-in has its own
“lib/” directory in order to avoid possible conflicwith the libraries used by other plug-ins arel th
Platform). Plug-in annotation is stored in the esponding “.rdf” and “.wsdl” files following the
specification¥’ °.

Creation of the new plug-ins is facilitated by meathe special templates included in addition to
the released plug-ins (see section 4.5 for moraildetn creation of the new plug-ins).

4.3. Deployment and development using the Ant Tool

The downloaded components are equipped with thebAid scripts facilitating the building process
of both the Platform and the plug-ins. The mastet Build script, resides in the main directory. It
initiates the building process firstly for the Ptaim, and afterwards for each of the plug-ins. Tikis
done running the “ant” command in the current doec from the OS command line (please make
sure that the Ant tool is installed and works prope

15 http://www.w3.org/standards/techs/rdf
18 http://www.w3.0rg/TR/wsdI20/
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me@myComp:~/larkc$ ant
Buildfile: build.xml

BUILD SUCCESSFUL
Total time: 23 seconds

Tipp: the “ant” command can be also run separdtglyhe Platform, plug-in collection or even each
of the plug-ins (simply switching to the locatiohtbe subdirectories which are needed to be built).

me@myComp:~/larkc/platform$ cd ../plugins/
me@myComp:~/larkc/plugins$ ant

BUILD SUCCESSFUL

The built output is placed in the “platform/distitetctory:

me@myComp:~/larkc/$ cd platform/dist
gje/@myComp:~/Iarkc/pIatform$ Is -la
in
conf/
ext/
plugins/
run-larkc.bat
run-larkc.sh

The outcome of the building process for the plugyitna set of the “.larkc” files/containers prodiice
in the “platform/dist/plugins” directory. Every atkc” container includes the binaries as well as
libraries of the corresponding plug-in. The Platidrandles with the “.larkc” files during the startu

The following table summarizes the Ant build sciistrameters implemented for the LarKC source
code.

Table 1: Available Ant options

Applied for:
Parameter Platform and Platform Plug-ins Concrete plug-in
plug-ins
path pwd pwd/platform pwd/plugins pwd/plugins/[plugin]
dist [default] performs a) builds the performs action b) builds the plug-in
actions (a) and Platform, stores (b) for all the| creates the plugin.larkc
(b) the binaries at plug-ins container, puts the
pwd/dist/bin, binaries and libraries tp
prepares startup the container, stores the
and other service container at
files pwd/platform/dist/pluging
clean a) cleans up the b) deletes the plugin.larkc
pwd/dist container from
directory pwd/platform/dist/pluging
doc a) generates b) generates JavaDoc fpr
JavaDoc for the the plug-in
Platform
run starts up the Platform RTE - hot available -

4.4. Deployment and development using Eclipse IDE
First step is to check out the code, as describbaddtion 4.2.
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After you have the code on your disk, open Ecligse] when it asks for the workspace directory,
please make sure that the directory where you @ukokit the Platform and plug-ins is not in the
direct subtree of the workspace directory.

After it starts in the File menu, pick the Impodbsmenu FEile>Import). In the import window, pick
the"Existing Projects into Workspaception (see Figure 8):

Figure 8: Importing project to Eclipse

In the next window, click on the fir@rowsebutton, and pick the directory where you have kbdc
out the Platform and plug-ins. After this, justc&lifinish and the Platform and plug-in projectsl i
imported.

Due to the fact that the Platform needs to haveg-pia registered, all the plug-in projects buile th
output directory linked to the PLATFORM_ROOT\plugiRluginName directory. This makes easier
to develop and test plug-ins together with thefBtat. To set up the PLATFORM_ROOT, go to
menu Window->Preferences and, in the side menupdBeneral->Workspace->Linked Resources
and click New and then Folder (see Figure 9).
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Figure 9: Add PLATFORM_ROOT variable

In order to run/debug the Platform inside the Edipyou have to set up the Eclipsaim
configuration For that, click on the arrow next to the greemayp button and then th&kun
Configurations..option (Figure 10):

Figure 10: Run Configurations option

On theRun Configurationsvindow which opens, create néava Application(left side). Then, under
name, enter the configuration name you want to himveexampleplatform Under the Project, pick
the project into which you imported the Platformdaunder Main class, writeu.larkc.core.Larkc
(see Figure 11):
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Figure 11: Run Configutations window

If you use 32bit Java, click on the tafsrjument$ and under'VM arguments'add "-Xmx512m" as
seen on Figure 12. TH¥M arguments'parameter is only needed if you are running a 32kision
of Java, or running out of memory because of ydug-ms:
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Figure 12: Run Configurations window command line aguments

The LarKC Platform is now ready to run (without filag-ins).

4.4.1. Plug-ins
First of all you have to check out the code, asidlesd in section 4.2 (...trunk/plugins).

After you have theplugins project and source code on your disk, please tetheaimporting
project step as described in 4.4 for the Platfdout this time for the plug-ins.

4.4.2. Putting Plug-ins and Platform together

In order to be able to run the plug-ins from filegins project inside theplatform project, both
projects (and at least the plug-ins you would tikeise) must be built successfully.

Default settings of thplug-insproject, after check-out, are set up to build itin subdirectory.
This is also the default location where the Platfawill look for the plug-ins (please check the
plugins.ini file).

If everything builds, and the plug-in does not neey special libraries, the Platform should be
ready to run.

After the Platform server is up and running, togetwith a Decider and other plug-ins, it can be
gueried using any SPARQL client (e.g. the one mlediwith the Platform package, located at
development_kit/SPARQLClient).
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When debugging the plug-ins for the first time.(set a breakpoint somewhere in your plug-in),
the Eclipse may report: "Source not found". In ttase, just click the "Edit Source Lookup Path",
then "Add" -> "Java Project", check tpkiginsproject and click the "OK" button.

4.5. How to develop a plug-in

The prerequisite to develop a new LarKC plug-irthiat first you are able to compile and run the
Platform with example plug-ins (see section 3).

The easiest way to create a new plug-in is to aopy of the template plug-ins provided within the
redistributable package (or dowloadable through ltheKC source code repository). You can
recognize them by the “template_“ prefix (see Fg@).

To create a new pluigr project, inside Package Explorer in Eclipsehtiglick the
appropriate template project and click Copy and tRaste.

In the dialog box that opens, specify your pingiame, ie. "MyPlugin”, and the locati
where it should be lcated. Please note that "Use default locatiomfoisalways the be
option, especially when you want to position yodugan into the existing directol
structure. Also make sure that the plug-in will becated in its own directory.

At this point you should have a copy of templatet glug-in project, with at least four (4) filesiin
template_### java,
eu.larkc.plugin.###.template_###.wsdl,
template_###.rdf
build.xml
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To make easier to test and run your plug-in, youehto tell your IDE, how to deploy it to the
Platform.

If you use Ant to compile and deploy the plingyou have to make sure that you placed
code correctly into the LarKC directory structuaad then just run "ant dist"

into Platform's plug-ins directorAfter you copied the template .. project, it ismiwig to

g For Eclipse you have to specify the build outpuecliory, so the plug: will be deployeg
PLATFORM_ROOT/Plugins/template_### directory.

Unless you want it to point there, first step isddete the old link. Go to Navigator vie
right click on "bin" folder and delete it:

Next, you have to re-create the link you just dadetout with correct plug: name. To d
that, right click the MyPlugin project -> new -> [Ber. In the window that mens, pleas
write "bin" as a Folder name, click Advanced anentiltheck the "Link to folder in the f
system" check box and add this to the empty  text x:
"PLATFORM_ROOT\plugins\myPlugin", where myPlugintiee name of your plug-in:
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After the steps described above, you should hawe pwn plug-in project. When you build the
project, the IDE should deploy it automatically it the Platform, which is running in the IDE.

Before running the plug-in in the Platform you slibtename the files from template_### to the final
plug-in name, and also update the information aioeitplug-in name and endpoint inside the files
corresponding to the plug-in project.

In case your plug-in uses external libraries, theyst be copied within a folder named “lib”, within
“myPlugin” folder. This structure has the purposeavoid conflicts between plug-ins using different
versions of the same library.

45.1. WSDL file

This file is similar for all plug-ins. Usually thenly update needed in the template is the plug-in
name. The file looks like this:

i<wsdl:description>
<l-- COMMON TO ALL PLUGIN-TYPES -->
<wsdl:interfacaname=plugin-type" sawsdl:modelReferenctattp://larkc.eu/plugin#Plugin-type"
</wsdl:interface>
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<wsdl:bindingname=larkcbinding" type="http://larkc.eu/wsdl-binding’/>

<l-- SPECIFIC TO THIS PLUGIN -->
<wsdl:servicmame=urn:eu.larkc.plugin.identify.myPluginhterface=plugin-type"
sawsdl:modelReferencinttp://larkc.eu/plugin#MyPlugin>
<wsdl:endpoiniocation=java:eu.larkc.plugin.identify. MyPlugin/>
</wsdl:service>
1</wsdl:description>

Where “plugin-type” is one of the five (5) LarKCug-in types (identify, select, transform, reason,
or decide). If you copied the file from the appiiafe template, this field should be already filled
in.

The important thing to notice are sub-tags undesdtwservice> tag:
nameis the URI of the plug-in, which must be unique

modelReferencés the location of the RDF description of the ping If the Platform
cannot find the RDF file, it will try to go onlirte find it on this location

locationtells the location of the executable. If it isawvd class, it starts with “java:” prefix,
if it is a web service it starts with “http:”

45.2. .RDF file

For the RDF file please make sure that the lineravlyou define the plug-in corresponds to the
plug-in URI. Furthermore, the input and output dsfzes must be specified correctly, according to
the types the plug-in itself is accepting and mang. The .RDF file looks like follows:

‘@prefix larkc: <http://larkc.eu/plugin#> .

‘@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-sche#ra.

‘@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-Sp@x-ns#> .

‘larkc:MyPlugin

rdf:type rdfs:Class ;

'rdfs:subClassOf larkc:plugin-type ;
'larkc:hasinputType larkc:SPARQLQuery ;
'larkc:hasOutputType larkc:NaturalLanguageDocument.

The plug-in description ontology we use here igenity not widely used by existing plug-ins. In
future, it will be convenient to add further nométional descriptions to the plug-in, in order to
allow the workflow designer a better selection aghtme available plug-ins. For more details, see
the plug-in description ontology, at /platform/ctaufkc.rdf, for more details.

45.3. Javafile

This is the file where the plug-in code is locatedch plug-in type has its own default method,
which is provided within the corresponding templarteject.

Note that, currently, the getldentifier and QoSikniation methods must be implemented due to
the interface definition. In future releases thi#f ine replaced completely by the Plug-in Registry
features:
""" public URI getldentifiery { ]
return newJRIImpl("urn:" + this.getClass().getName());

}

public QoSInformation getQoSinformation() {
/I QOS code here
return nul|
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4.6. How to compose a Workflow

Currently to construct your own workflow, you netedcreate your own DECIDER plug-in (see the
chapter 4.5 to learn how to write a plug-in). Twi#l be, for simple pre-defined workflows, replaced
by a scripted decider, which is currently still enddevelopment. But, in some cases it will be
necessary to create more complicated workflowssoone other processing while manipulating the
plug-ins.

The java interface for the DECIDER plug-in is sligtdifferent than for other plug-ins. It has foih
entry point methods, one for each type of SPARQ&rgu

' publicvariableBinding sparqiSelect(SPARQLQuery theQu&gSParameters

' theQoSParameters);

public SetOfStatements sparglConstruct(SPARQLQuery theQ@SParameters
' theQoSParameters);

' public SetOfStatements sparglDescribe(SPARQLQuery theQ@aSParameters

E theQoSParameters);

' public BooleanInformationSet sparglAsk(SPARQLQuery the@u@oSParameters

theQoSParameters);

One of these methods is called each time the IPhatfe queried. The easiest way to construct a
workflow, independently of the entry method, isise the Workflow class, as follows:

1 System.out.printifComposing workflow ...);

' Workflow workflow= newWorkflow ();

 workflow.addPluginfew URIImpl("urn:eu.larkc.plugin.identify.template_identifig);’

+ workflow.addPluglnfew URIImpl("urn:eu.larkc.plugin.transform.template_transforijjer

+ workflow.addPluglnfew URIImpl("urn:eu.larkc.plugin.select.template_selecigr"

- workflow.addPluglnew URIImpl(“urn:eu.larkc.plugin.reason.template_reasoy)gr"

System.out.printifGtarting workflow ...J;

L try {

; workflow.start(theQuery);

+ } catch(Exception e) {

' logger.severe(e.getMessage());
return nul|

| return(VariableBinding) workflow tekeg; |
In this release of the Platform, the Workflow clasm only construct linear workflows. Future
releases will support branching of the plug-in dhda.

Development of error handling mechanisms is culyerg to the workflow developer. Future releases
will provide a centralized mechanism (and devel@pbest practices guidelines) to deal with errors
which may occur at runtime.

4.6.1. The LarKC Data Layer

The LarKC Data Layer is an RDF middleware that éemtihe workflow designer to pass
efficiently data between different plug-ins. A maletailed presentation of the Data Layer features
and how to use them is given in section 4.7. Thidien covers the decisions to be taken, with
regards to the Data Layer, at workflow level. Thgi¢al workflow execution always requires at
some point a Plugin A to pass information encodéal RDF to Plugin B. The Data Layer supports
three different strategies of doing it (see FigL@g
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a) Pass the RDF data by value: this is the classicakflow approach where the complete
RDF graph is transferred from the execution conté®lugin A to Plugin B; if Plugin B
resides in a different virtual machine this woutdjuires data marshalling. The processes
of serialization and deserialization are transpéreautomated by the Data Layer.
However, it must be considered that they could igaificant amount of resources and
become easily a scalability bottleneck.

b) Pass the RDF data by reference using the Platfepmsitory: this is a process where the
RDF graph is first persisted and indexed in thallwepository and then a pointer to the
information is passed. Note that the mechanisnomeshing more than a simple data
transfer, because by default the information velnain stored in the repository after the
completion of the execution of Plugin B. It is upthe workflow designer to choose what
will be the most appropriate mechanism to cleathepata.

c) Pass the RDF data by reference using third parBR&R- endpoint or linked data: this is
a similar process to option b), which uses a thnedty SPARQL endpoint or RDF
retrievable data using HTTP. In the case of a SPARQdpoint, Plugin A may select a
dataset (group of named graph) or CONSTRUCT queigeherate reference to the data.
For linked data you can select only the full infatron exposed for a given URI.

SPARQL Endpeint /
Linked Data

- N \

Plugin A Plugin B Plugin A Plugin B
‘ Data layer ‘ Datalayer ‘ Datalayer

\ LarKC platform / \ LarKC platform / \ LarKC platform /

Figure 13: Approaches to pass data with LarKC datalayer a) by value, b) by reference to the
Platform repository and c) by reference to remote BARQL endpoint or linked data

The LarKC Data Layer offers the infrastructure &alize many different use cases. Still, the
infrastructure is not capable and not aimed to lu® global data flow optimizations. Every
workflow designer has to choose what is it the besthanism to control the data flow. In Table 2
a high-level comparison between the different maigmas of passing data is made. The purpose of
the UML diagrams in Figure 15 and Figure 16 is ésatibe the behaviour of each concrete class.
In section 4.7.2 there is also a code snippet elaimghown, "Manipulate data from the Platform
repository".

Table 2: Comparison of the approaches to pass dat®tween plug-ins with the LarKC data layer

Passing Mechanism Pros Cons

By Value Easy to understand and - Not scalable (limited to
manage use case with small
Guarantees data amounts of datd)
isolation

By reference using the
Platform repository

Full control over the
data flow (everything is

in one place)

Difficult to manage
(data initialization and
cleanup operation; no

17350MB memory is indicative for how much memoryeésjuired to pass 10”6 statements by value. There is
physical limitation except the memory that coulddtiecated by the JVM.
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Only theoretically building isolation)
limited scalability - May be inefficient for
Fits very well scenarios very dynamic data
in dealing relatively (every time the data is
static data also indexed; many reagd
queries are required to
compensate it)
By reference using third - Very simple to setup and- May be slow because of
party SPARQL endpoint or use the remote data
linked data . Simple way to integrate| -  Extremely inefficient
third party data services queries which combine
local with remote data

For the design of very data intensive workflow®peration with large scale information models it
is possible to combine multiple data flow strategieor example, a LarKC based application
which has to process large and relatively stafiormation (e.g. the reads are many times more
than the writes) and small highly dynamic datathis case, the static data could be passed by
reference to the Platform repository to all subseqylug-ins and the cost to index and store the
information will be minimal compared to the mangpdeoperations, which extract a small amount
out of it. Thus, a lot of unnecessary informatietrieval would be skipped. The highly dynamic
data could be retrieve each time from external dataice using SPARQL endpoint or linked data
compatible REST service and process by value.

4.7. How to interact with the Data Layer

This section describes the interaction with theaDadyer on a plug-in level. In this section we will
cover the Java types, how to pass data by valueference between the plug-in instances and how to
operate with remote data. The Data Layer usefotloaving libraries, each of which gives a diffeten
abstraction level and purpose:

a) OpenRDF.orff: an open-source community site that supports plaltprojects, which are
aimed to automate RDF data management. It suppasis RDF types and RDF repository
framework.

b) OWLIM': a highly efficient implementation of the abstratbrage and inference layer
defined by OpenRDF.org. It also features partslad4n functionality that require very data
intensive operation (rule based reasoning or delect It is an RDF repository
implementation, supporting inference, extended SBRAReatures, etc.

c) ORDI*: an extension of the RDF model, which introducesv rmodelling primitives and
supports passing by reference functionality andchrdeta association.

All libraries share a common underlying implemeiotat BigTRREE. Every plug-in developer can
choose any third party library and use it. The LarRata Layer is designed to support efficient
selection mechanisms (i.e. query specific subghaphs

The process of efficient passing of arbitrary Rppels requires internal extension of the data model.
ORDI introduces a new modelling primitive namedo#ed group of statements” or sometimes just
referred to as tripleset, which denotes a logicalig to associate meta-data on a per-statemerit leve
The labelled group of statements is defined asvil

Definition: (Labelled group of statements)S, P, O, NG, T§ ..., TSnh >

where NG is an Internationalized Resource Idenmt{fiel) to contextualize the statement (i.e. named
graph). It has not formal semantics but can be tsegecify the provenance of the data {TS1, . . .

18 http://www.openRDF.org
19 http://www.ontotext.com/owlim/
20 http://www.ontotext.com/ordi/
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,TSn} is a set of IRIs to associate the statement tiitadhal logical groups called labelled group of
statements, which can be regarded as view on af séples. Thus, each statement could be member

of multiple groups.

/

Figure 14: The relation between named graph (NG) ahlabelled group of statements

The packagesu.larkc.core.data.* and eu.larkc.core.query.* amnall Java types that are part of the
Data Layer They could be classified in multipleyps:
RDF data exchanged by the plug-ins: hides the caxitglin passing RDF statement between
plug-ins
RDF providers: persistently store information
RDF queries and results: retrieve information fritv& RDF providers
Utility methods: implement complex operation likeegying remote data

Please note that a Java type could be appearing mmiltiple categories. For instance,
eu.larc.core.data.RdfGraph is a result of SPARQL DESCRIBE or CONSTRUCT queng a
plug-in data exchange structure.

4.7.1. RDF data exchanged by the plug-ins

The super type interface for all RDF passing typess a generic
eu.larkc.core.data.SetOfStatements interface, which supports only simple statement
iteration. Please note that this type and all utstypes are used to exchange information between
plug-ins but not to interact with them becausertimerfaces are too generic and low level. There
is no single way how to exchange RDF data if wesmer all application specific requirements.
The graph information could be in memory, stored irich-RDF model that supports statement
grouping or exposed by a SPARQL compliant endpdiable 3 presents different mechanisms to
exchange RDF data, based on the information cadain the object and the size of its data
marshalling footprint.
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Table 3: RDF data types exchanged by the plug-ins

RDF data types Mechanism to identify | Example Passing mechanism Serialization size of 10
statements RDF statements
s1, pl, 01, ngl
Set of statement All statement parametersS2, P2, 02 By value 350 MB
s3, p3, 03, ng3, {groupl}
Forth parameter (i.e. s1, p1, olngl {groupl} By value /

RDF graph

context or named graph

s2, p2, 02ngl, {group2}

By reference to repository

350 MB or few KBs

s3, p3, 03ngl
List of allowed values sl, p1, olngl
Dataset (SPARQL dataset) (i.e. contexts or named | s2, p2, 02ng2 By reference to repository Few KBs
graph) s3, p3, 03, hg3
sl, pl, o1, ng¥groupl}
Labelled group of Group associated with | s2, p2, 02, ngZgroup1} By reference to repository Few KBs

statements

s3, p3, 03, ng3dgroupl}

On Figure 15 a detailed description is given otkkses which realize the different types of RRfadypes exchanged by plug-ins.
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Figure 15: Classes corresponding to the different BF data types

Here are some practical examples how you caneitiie RDF exchange data types. The first exampieshow to read a local file that contains datateed
in the format of RDFXML and create a structure thidtbe passed by value.
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/**

* Parse RDF data and create a structure to be pas sed by value to another plug-in.
*/

/I Initialize the Sesame RDF parser and read the fi le

final Set<Statement> rdf = new HashSet<Statement>();

RDFXMLParser parser = new RDFXMLParser();

parser.setRDFHandler( new RDFHandlerBase() {

rdf.add(st);
}

}
D;
try {

parser.parse( new FileReader( "RDFXMLFileToParse.rdf" ), "http://default-namespaces );
} catch (Exception e){

throw new RuntimeException( "Exception while processing the RDF!" , €);
}
SetOfStatements rdfData = new SetOfStatementsimpl(rdf);

public  void handleStatement(Statement st) {
if (stl= null ) {

An RDF graph may be passed by reference if you kit@MURI, which points to RDFXML file or a locatidhat supports HTTP 303 content negation. The
remote graph implementation uses a request heaflecept: application/rdf+xml, application/xhtml+xmgk0.3, text/xml;q=0.2,application/xml;q=0.2,
text/html;g=0.3, text/plain;q=0.1".

/*-k

* Pass by reference remote data exposed as a linke d data

*/

String data = "http://linkedlifedata.com/resource/umls/id/C002411 7"
RdfGraph graph = DataFactory. INSTANCEcreateRemoteRdfGraph( new URIImpl(data));

The next example demonstrates how to read RDFXNH dnhd add all its content to a hamed graph inRlaform repository. The Platform repository
connection is compliant with the SPARQL endpoirgafication, thus we can pass the graph name #&ARQL dataset to another component.
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/**

* Store data into the data layer from a local RDF

*/
/I Create a connection to the local data layer
final RdfStoreConnection con DataFactory. INSTANCECcreateRdf
final URIng=  new URIImpl( "http://example.named.graph/" );
/I Initialize Sesame parser
RDFXMLParser parser = new RDFXMLParser();

parser.setRDFHandler( new RDFHandlerBase() {
public

}

void handleStatement(Statement st) {
con.addStatement(st.getSubject(), st.getPredicate

D

try {

parser.parse( new FileReader(
} catch (Exception e){

throw new RuntimeException(
}

Set<URI> graphs =
graphs.add(ng);
DataSet ds = DataFactory.INSTANCE.createRdfStoreCon

"RDFXMLFileToParse.rdf"

new HashSet<URI>();

XML file and pass it by reference using named graph

"Exception while processing the RDF!" ,

nection().createDataSet(graphs,

StoreConnection();

(), st.getObject(), ng);

), "http://default.ns" );

e);

null );

4.7.2. RDF providers

The RDF providers are types that abstract semdatabases (see Figure 16). In the current impleatientthere are two supported typ88ARQLENdpoint

and RdfStoreConnection

, Which is a specialized endpoint with the suppdridata modification and grouping of statementdaibelled groups. The

SPARQL endpoint could be used to integrate virjuatly service capable to feed data into a compoiiéig is one way connection that strictly implertsetme

read only SPARQL communication protocol. TRéfStoreConnection

type implements the ORDI model. Thus, it supptivesselection of arbitrary parts

of the RDF graph with the association of individsitements to labelled groups.
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Figure 16: RDF Providers classes
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In the example below we demonstrate how we can fjadiid group the statements in the Platform reppsit.abelledGroupOfStatements may be

passed as a RDF data, which will be passed byergferfrom the Platform repository.

/*-k
* Manipulate data from the platform repository
*/
RdfStoreConnection con = DataFactory. INSTANCECcreateRdfStoreConnection();
URI uri = new URIImpl( "http://fexample.uri" );
URIng= new URIImpl( http /lexample.named.graph" ;
URI label = new URIImpl( "http://labelled. groupofstatements );
/I Adds a statement to the platform repository in a specific named graph
con.addStatement(uri, uri, uri, ng);
/I Adds or associate a statement to a labelled group in the repository
con.addStatement(uri, uri, uri, ng, label);
/I Retrieve all statements that has a subject http: /lexample.uri
Closeablelterator<Statement> iter = con.search(uri, null , null , null , null );
while (iter.hasNext()) {

iter.next();
/I Removes all statements part of http://example.ur i graph if existing
con.removeStatement( null , null , null , uri);
/I Get a reference to a new group of statements
LabelledGroupOfStatements Igs = con.createLabelledG roupOfStatements();
/I Assaociates if exists all statements from http:// example.uri to the labelled group
Igs.includeStatement(uri, null , null ,ng);

4.7.3. RDF queries and results

The types are used to compose queries and retesult from RDF providers. All classes are locdtethe eu.larkc.core.query
asynchronous buffered reading of the streamingtsesthey should be capable to process virtuallimited amounts of data.

package and implement

/**

* Execution of SPARQL query against the platform repository
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*/

/I Create a connection to the platform data layer

RdfStoreConnection con = DataFactory. INSTANCECcreateRdfStoreConnection();

/I Create SPARQL SELECT query

SPARQLQuery query = DataFactory. INSTANCEcreateSPARQLQuery( "SELECT * WHERE {?s ?p ?0}"

/I Execute SPARQL Select query
VariableBinding binding = con.executeSelect(query);

/I Iterate all the results
Closeablelterator<Binding> iter = binding.iterator(

/I Print all variable names
String[] columns = binding.getVariables().toArray(
for (String col : columns) {

System. out .printin(col);

System. out .printin( "\t );

}

/I Iteratre all variable bindings
while (iter.hasNext()) {
Binding b = iter.next();
for (Value v : b.getValues()) {
System. out .printin(v.stringValue());
System. out .println( “\t" ),

System. out .printin( “\n" );

new String[1{});

);
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5. Users support

A number of tools has been setup, as part of th&€CeDevelopment Environment, to support the
different kinds of LarKC users.

5.1. How to join LarKC@ SourceForge.net

The only prerequisite for joining tHearK C@SourceForge.rfatis to have a validourceForge.net
account that can be obtained by registerinuttat//sourceforge.net/account/registration/

For getting access to all the LarKC features amdices described above, please send your account
information to the project administrat¢aerkc-contact@lists.sourceforge.net

5.2. End User Support

The goals of the LarKC project include, among athdhe release of a number of open-source
software components, under Apache 2.0 license.uBee feedback is very relevant for the LarKC
development, as an important source for improvemerdrder to encourage a community of users to
get involved in the LarKC developments, collect rissémprovement proposals, solve appearing
issues rapidly, promote the discussion within tlserucommunity as well as between users and
developers, the following services are providedh®LarKC@SourceForge.net

The User Forum: here discussions should take place about usingQ avith implemented
use cases (and corresponding components), requesin use cases to be implemented by
LarKC, etc. The User Forum is accessible through"tevelop/Forums/LarKC-Users" Tab
on the LarKC@SoureForge.net main page  or through
https://sourceforge.net/projects/larkc/forums/

The User Support Mailing List: larkc-user-support@lists.sourceforge.isetised in addition
to the User Forum with automatic message redirgdtiam/to the User Forum. The main
LarKC developers are subscribed to the Mailing kistl provide a prompt feedback to the
user support requests. In order to join the mailitigt, a subscription at
https://lists.sourceforge.net/lists/listinfo/larkser-supporis required.

5.3. Developer Support

The Developer Forum: here discussions should take place about impléngenew LarKC
components (including plug-ins, workflows and othgrossible components) or
improving/modifying existing ones. The Developerriin is accessible through the
"Develop/Forums/LarKC-Developers" Tab on tharKC@SoureForge.net's main page
throughhttps://sourceforge.net/projects/larkc/forums/

The Developer Support Mailing List: larkc-developer-support@lists.sourceforgeiseised

in addition to the Developer Forum with automatiessage redirecting from/to the Developer
Forum In order to join the mailing list, a  subscription t a
https://lists.sourceforge.net/lists/listinfo/lardleveloper-suppois required.

5.4. Contact us

For getting access to thearKC@SourceFourge.netr in case of problems with using its services,
please contact the project administratdadtc-contact@lists.sourceforge.net

2 http://larkc.sourceforge.net
22 https://sourceforge.net/projects/larkc/develop
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6. Licensing

This statement summarizes the decisions taken éyctmsortium and documented in the LarKC
deliverable D9.4 [5]:

The LarKC Platform and its source code will be esled under the Apache License, Versiof’2.0

LarKC plugins, and other code produced by the Ladt@sortium may be released under any license
which does not have the effect of imposing anyletipgquirement whatsoever on code to which it is
linked, connected, or otherwise associated. Forghmoses of clarity, "copyleft requirement" here
signifies a requirement to license such associatede under a license identical or similar to the
license asserting the copyleft requirement. Liceribat are acceptable for release of code produced
for the LarKC project include, but are not limited: the Apache License Version 2.0, the BSD
License, the MIT License, the LGPL and the Credfiwmmons Attribution License without the Share
Alike feature. Licenses that are unacceptable fidease of code produced for the LarKC project
include, but are not limited to: any version of tABlU General Public License (GPL)

Reading D9.4 will reiterate the point that the oabtceptable license for code that is requiredter t
operation of the Platform is Apache 2.0. This chowas carefully made, and was designed to
minimise the likelihood that organisational polgievould prevent coders from working with the
Platform code. The cost of this, which we have ehads pay, is that there are some potentially lisefu
packages that we can't use to build the Platformvider variety of licences (including LGPL but
NOT GPL) may be used for plug-ins and othen-platformcode. Note that this doesn't prevent third
parties from producing plug-ins using e.g. GPL, ibwioes mean that the LarKC project will never
distribute such plug-ins.

7. Open Issues and Future Tasks

During the next project period, work will continL@mong others, on the following topics:
Definition, documentation and support of desigrteyat, providing best practices and guidelines
for LarKC users (mainly workflow designers and plagdevelopers) to take the maximum
advantage of the LarKC Platform features, achiethg needed level of performance for their
applications. This task is carried out in closdatmration with WP1.
Implementation of further Platform support featyisch as:

o Handling and management of splitting and mergingliierent workflow branches,
including the particular input and output data sé@tsese functionalities allow for
building more complex workflows, i.e. workflows Wwilot be necessarily sequentially
executed in the future, but can be branched and etmstructed in loops or
conditional execution paths, in order to enablearefficient parallel processing of
particular plug-ins.

o Enhanced event handling features based on puhlisggbe mechanisms in order to
facilitate the communication of the Platform witlonkflows and plug-ins (including
error handling mechanisms).

o Instrumentation and monitoring functionalities emided in the Platform to enable
immediate assessments of running workflows and -pisgwith respect to
performance and scalability.

0 Support for remote execution on a wider varietyesfources and under a wider range
of parallelization models, which will allows an ingvement of workflow
performance and Platform scalability. This includes

Support for deploying remote plug-ins using JEEHR&togy, by means of a
Tomcat server, which allows execution of plug-ims remotely located

machines (such as a remote desktop PC).

Support for deploying remote plug-ins using JavaGadaptors, which

allows remote execution of plug-ins in a wide ramderesources, such as

2 http://www.apache.org/licenses/LICENSE-2.0.html
Page 42 of 43




FP7 - 215535
LarKC Platform Manual — V1.0

high performance computing clusters or grid enwvinents, hiding the
complexity which this would imply for the workfloplug-in developer.

0 Support features for caching, in order to achieneimproved degree of Platform
performance.

Future Platform releases will try to ensure backisamompatibility, whenever possible. However, due
to the fact that the Platform is still in a devatmmt phase and subject to continuous improvements,
we cannot guarantee it. In the case that new edeggjuire any adaptation of developed plug-ins or

workflows, instructions will be given on how to fenm it in the corresponding update of the
Platform documentation.
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