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1. Executive Summary

The objectives of WP6 are:
0 To set up a set of tools and services enabling cross-discipline
interoperability;

0 To share tools and services across different communities.

This document reports on the status of actions carried out towards achieving those two

objectives in the context of three tasks:

Task 6.2 - Tools and services enabling interoperability
This task addresses the provision of interoperability tools/services to the PARTHENOS
research communities and contributes to the first objective of WP6. The provision status of

tools and services for interoperability is summarised in Table 1.

Task 6.3 - Sharing specialized tools

This task addresses the provision of tools/services for manipulating, presenting and
publishing similar data within the disciplinary domains (or possibly outside) and contributes
to the second objective of the WP. A number of specialised services has been selected for

integration in the PARTHENOS infrastructure, as summarised in Table 3.

Task 6.5 - Resource discovery tools

This task contributes to the second objective of the WP by delivering resource discovery
tooling for the PARTHENOS data space. An extensive evaluation of existing solutions
supporting resource discovery has been carried out, based on which Metaphactory has
been eventually selected as a framework to be customized to power the so-called
fPARTHENOSDi scoveryo application.

This deliverable extends and finalises D6. 2 i
delivered in April 2017.



Outline of the report

The document is organised into five main sections (after this Section 1). Section 2describes
the methodology adopted by T6.2 and T6.3 for the selection and the delivery of relevant
tools and services to the PARTHENOS community. Section 3 describes the integration
status of services and tools for interoperability into the PARTHENOS infrastructure (76.2).
Section 4 describes the work that has been done in T6.3 for the integration of community
specific services (T6.3). Section 5 describes the progress of T6.5 for the development and
integration of advanced resource discovery tools. Section 6 describes how the
PARTHENOS VRE has been created and integrated into the Portal on the website to make
the services and data more accessible and findable for end users, especially those who
have not been involved in the project, who need a means of exploring what is available.
Section 7 concludes the deliverable with the description of two use cases: Reference

Resources Integration (RUBRICA) and the Language Resource Switchboard.
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2. Methodology

Tasks 6.2 and 6.3 share a common methodology for the selection and assessment of tools
and services to be integrated into the PARTHENOS infrastructure. The methodology is
implemented together with WP2 (Community involvement and requirements) and WP5
(Interoperability and semantics) and it is composed of one preliminary phase of service
selection (Figure 1), one phase of service integration and assessment (Figure 2) and one
final phase for community service integration into a Virtual Research Environment openly

available to all researchers in the disciplines covered by the PARTHENOS consortium.

2.1 Phase of service selection

In order to identify the services to be integrated into the PARTHENOS infrastructure, WP2
and WP6 performed investigations on the
(WP2) and on the services offered by the research infrastructures in the consortium from
which other research communities could benefit (WP6). The investigation carried out in WP2
resulted in report D2. 1 fAR &gmowhith acet of tesheaical
functional and non-functional requirements for the design and implementation of the
PARTHENOS infrastructure were distilled, together with a set of use case scenarios
showing key examples of the paths that a researcher usually follows to achieve results in
his/her field.

1p2.1 Report on User Requirements
https://ec.europa.eu/research/participants/documents/downloadP ublic?documentlds=080166e5a65b7331&a
ppld=PPGMS (last visited 18/02/2019)

3

user
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Services available in

WP2 requirements RIs

Selection of services
to be integrated into
the PARTHENOS
infrastructure

Figure 1. Preliminary phase: selection of services
2.2 Phase of service integration and assessment

For each selected service, the methodology depicted in figure 2 has been followed. The
service developers/maintainer and WP6 team agrees on one integration mode among those
described in details in deliverable D2. 4
(Section 8.3) [8]. The service is then integrated into the PARTHENOS infrastructure and
made available on the PARTHENOS Lab VREZ2, a Virtual Research Environment that serves
as a laboratory to integrate and develop cross community use cases identified by the
PARTHENOS Project consortium.

Services available in the PARTHENOS Lab VRE have been evaluated in Spring 2018 by
the Assessment Core taskforce (ACE Team), a small task force composed of people from
WP2, 5 and 6 whose aim was to coordinate the service assessment activities which were
reported in deliverable D2.4 AReport on

T o o | s ®echniBa]issues and gaps of services and tools described in D2.4 were reported

via the PARTHENOS issue tracker to the service/tool developers and WP6 members.

2 PARTHENOS LAB Virtual Research Environment: https://parthenos.d4science.org/group/parthenos_lab
(last visited 18/02/2019)

4
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The new version of the tool/service was then deployed on the PARTHENOS infrastructure.

D2.4 Assessment report
delivered in April 2018

Integration into

Selection of - .| Evaluation by ACE
integration mode " PARTHENOS Lab g Team
VRE
A 4
Deployment of new |, Issues and gaps Issues a;ng gaps
version addressed by WP6 reported on
Redmine

Figure 2. Integration and assessment of services

2.3 Phase of community service promotion

In the case of community specialised services (T6.3), the process depicted in figure 3 is also
applied. The goal of this third phase is to identify the services and tools that can be made
publicly accessible to researchers via a
VREO. The decision of making a community
is guided by two criteria:
1. The value added by the service/tool to the offer of the PARTHENOS VRE:
a. Usefulness of the tool/service for the implementation of one or more use
cases depicted in D2.1;
b. Overlapping functionality with other services/tools.
2. Maturity of the service/tool
a. Technology Readiness Level (TRL) of the service/tool;
b. User-friendliness of the tool/service, including the availability of clear

documentation for non IT-experts end-users.

dedi

sery



The first criterion is applied to identify the useful services/tools and to select the set of
services that maximise the offer of the PARTHENOS VRE and minimise the duplication of

functionality.

The second criterion is applied to verify if the service/tool is ready to be promoted to the
PARTHENOS VRE for public use or if it should be consolidated or extended. It is also
possible that some services and tools may not reach a sufficient level of maturity by the end
of the project to be included in the PARTHENOS VRE. In such a case, the service/tool will
still be available from the PARTHENOS Lab VRE, which will also be maintained after the

end of the project in order to support additional testing and integration activities of the

developers and other IT-experts researchers willing to contribute to the evolution of the

l

service/tool.

Does the
Service/tool available in

PARTHENOS Lab VRE only

service/tool enrich
the offer of the
PARTHENOS VRE?

Is it feasible to

Is service/tool yes

improve the Service consolidation and/or

mature for the
PARTHENOS VRE?

service/tool by the extension

end of the project?

Integration into PARTHENOS
VRE

Figure 3. Promotion of community services/tools into the PARTHENOS Showcase VRE
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3. Tools and services enabling interoperability (Task 6.2)

Task 6.2 addresses the provision of interoperability tools/services to the PARTHENOS

research communities. Table 1 summarizes the services and tools that have been already

identified relevant for the PARTHENOS community and their integration stage into the
PARTHENOS infrastructure.

Table 1 T6.2: tools and services enabling interoperability

Service/Tool | Description Responsible | Addressed Integration

partner requirement(s) stage

X3ML toolkit | A set of open source | FORTH Metadata experts | Deployed
components that assist should be able to
the definition of define the mappings
mappings from XML to to the PARTHENOS
PARTHENOS Entities Entities model.

Model RDF for
information integration.
Itincludes the 3M Editor.

RDF Viewer | This tool allows for the | FORTH Metadata quality | Deployed:
intuitive and compact control integrated
viewing of RDF files in a with the 3M
human readable form. It Editor
is used in this project for
quality testing of
semantic mappings.

D-NET Enabling framework for [ CNR-ISTI Set-up of a | Deployed

Software the realization and PARTHENOS

Toolkit operation of aggregative aggregator to
metadata infrastructure enable cross-RI

search and browse




funcl eaned?d

X3ML engine | Transformation engine | FORTH Automatic Deployed:
capable of applying application of | integrated
mappings defined via mappings on the | with D-Net
the 3M Editor. PARTHENOS side

Metadata Service for the | CNR-ISTI Adoption of | Deployed:

Cleaner harmonization of values common controlled | integrated
according to controlled vocabularies with D-Net
vocabularies

Metadata GUI for the visualization | CNR-ISTI Metadata  quality | Deployed:

Inspector of transformed metadata control integrated
records and detection of with D-Net

This set of tools are used in an integrated environment for the realisation of the
PARTHENOS Content Cloud framework (see Figure 4 and deliverable D6.1 [1]).

B e e C U e O RO CT TR E TR T e e e o

G2 = IR

Data collection

Data
transformation

X3ML Engine

Data source
management

/ The Parthenos Aggregator \
Workflow management

Rl registries t

Data provision

0

mappings

Full-text index on
metadata

OAI-PMH

RDF Store +
SPARQL endpoint

y Yiuese

\ Parthenos Content Cloud Framework /

Parthenos
Registry

Figure 4. High Level Architecture of the PARTHENOS Content Cloud Framework
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3.1 X3ML Toolkit

Target requirement/use case

The PARTHENOS consortium expressed the requirement for setting up an aggregative
infrastructure to collect metadata from the research infrastructures participating in the
consortium. In order to build a homogenous information space, where metadata records
collected from different providers are harmonised according to the PARTHENOS Entities
model (CIDOC PE), providers must define metadata mappings from their registries to
CIDOC PE. The X3ML toolkit supports the definition of mapping with a user-friendly GUI
and has been used with success in several projects (e.g. ARIADNE, ResearchSpace,
VRE4EIC).

Description

The X3ML Toolkit [6] consists of a set of software components that assist the data
provisioning process for information integration. It follows the SYNERGY Reference
Model, a rich and comprehensive Reference Model for a better practice of data provisioning
and aggregation processes, adapted from ongoing work of the CIDOC CRM SIG. The key
components of the toolkit are: (a) 3M, the Mapping Memory Manager (see Figure 5), (b) the
3M Editor, and (c) the X3ML Engine.



‘\/1 a pp | ﬂg = A George Bruseker ~
Memory
Manager

- ® © [4 More~ Q | search -
Mappings

HoH Mappings

Quick Start Guide

Manuat Showing: All

Filter Table ]mapplng file official Showing | 10 é‘ entries

Title %

| 4

Source d A A
Schema W

| <

Version Card
General Description 4§  Creator § Nunhre Status

Culturaltalia
MUSEID-
ITALIA->PE PICO_AP georgeb 1 Unpublished Mapping/312
Mapping File
Official

Dariah GR
Dyas -> PE
Mapping File
Official

georgeb 1 Unpublished Mapping/317

This mapping represents a
EHRI -> PE mapping from the EHRI data
Mapping File registry to the Parthenos georgeb 1 Unpublished Mapping/328
Official Entities format designed for the
Partheno...

Humanum
Nakala -> PE
Mapping File

Official

georgeb 1 Unpublished Mapping/330

WP3 Mapping

Wizard -> PE

Mapping File
Official

georgeb 1 Unpublished Mapping/335

Figure 5. 3M Mapping Memory Manager interface

The X3ML Toolkit is a web application suite containing several software sub-components
that exploit several external services. Its main functionality is to assist users during the
mapping definition process, using a human-friendly user interface and a set of sub-
components that either suggest or validate the user input. Figure 6, Figure 7 and Figure 8
show the GUI of the 3M Editor for the definition and test of mappings.
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am Mapping : Clarin CMDI: Dataset -> PE Mapping File Official

Info Matching Table Generators Analysis Transformation Configuration About

Click on a row to edit the matching table. @ View mods

IF
RULE COMMENTS I Collapse
SOURCE ++ TARGET ++ CONSTANT EXPRESSION 2. *” It} Expand Al

D [ -/emd:GMD A Top

¥ Bottom

P |} cmd:Header
R [ emd:Header

L11i_was_output_of
D7_Digital Machine_Event <> xmL
PP389_js_metadata_for

PE24_Volatile_Dataset @ [data1]

P } ./emdp:TextCorpusProfile
R [ ./emdp:TextCorpusProfile

PP39_js_metadata_for
PE24_Volatile_Dataset @ [datai)
PPBI_is_dataset_hosted_by
PE15_Data_E-Service

P } ./ocmd:ResourceProxy

R [ ./ecmd:ResourceProxy

PP39_js_metadata_for

PE24 Volatile_Dataset @ [datai)
PP50_accessible_at
PE29_Access_Point

P } ./cmd:ResourceRef

O-u-U- 0|00~

R [ ./cmd:ResourceRef

=+ Link + Map

Figure 6. 3M Editor declarative mapping interface

am Mapping : Clarin CMDI: Dataset -> PE Mapping File Official

Info Matching Table Generators Analysis Transformation Configuration About

Instance General @ vigw moda
IFRULE COMME!
SOURCE ++ CONSTANT EXPRESSION e 11 Collapse
[J = Pe22_Persistent_Dataset Expand Al
Instance Generator Name

ConceptURI

A Top
¥ Bottom

Argument <> XML
Name Type

term constant
Value

Label Generator Name

Constant
Argument
Name Type
text constant
Value

p [J ./omd:GMD

Instance Generator Name
URlorUUID

Argument
Name Type

tavt wnath

Figure 7. 3M Editor instance generator interface
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Info

All the components of the X3ML Toolkit have been developed as open source components
in the context of the projects CultureBrokers, ARIADNE3, KRIPIS 7 POLITEIA4, and
VREA4EICS5. More specifically, the X3ML Toolkit components have been released under the
European Union Public Licence whereas the X3ML engine has been released under the
Apache 2 licence. FORTH (Foundation for Research & Technology i Hellas) is the main
developer of the X3ML Toolkit and was supported by DelvingBV (www.delving.eu) in the

— Metadata Transformation

Mapping : Clarin CMDI: Dataset -> PE Mapping File Official

Matching Table Generators Analysis Transformation

Configuration About

If you have a Generator Policy xmi file available, please upload it (Info tab). Otherwise you are provided with a generic one.
You may modify both source and generator files on the fly, but changes will be lost next time you click on the Transformation tab. (You may read instructions about

generators by clicking Notes about Generators).

Choose UUID size and output format and then click *Run Transformation”. View metadata transformed (or x3ml exception messages) inside "Target Record RDF File"

textarea.

Source Record XML File

<?xml version="1.0" encoding="UTF-8"?><cmd:CMD
xmins:emd="http/fwww.clarin.euw/cmd/1"
xmins:xsi="http.feww. w3, org/2001,XMLSchema-instance”
xminsiemdp="http:/Avww.clarin.ewemd/1/profiles/clarin.eucr1ip_12718534381
84" CMDVersion="1.2" xsi:schemal ocation="http://www.clarin.ew/cmd/1
https:/finfra.clarin.ew/CMDIA x/xsd/cmd-envelop.xsd
http:/fwww.clarin.ewemd/1 /profiles/clarin.eu:cri:p_1271859438164
https://catalog.clarin.eu/ds/ComponentRegistry/rest/registry/1 .x/profiles/clarin.e
u:erl:p_1271859438164/xsd"><cmd:Header>
<ernd:MdCreator=INL</crmd:MdCreator><cmd:MdCreationDate=2014-10-
01</cmd:MdCreationDate>
<cmd:MdSelfLink=http:/hdl.handle.net/ 1 0032/eebab6T2493adaabf24b3bM c13
c385b</cmd:MdSelfLink>
<emd:MdProfilesclarin.eu:eri:p_1271859438164</crmd: MdProfiles
<cmd:MdCollectionDisplayNamesIML corpus for contemporary
Dutch</emd:MdCollectionDisplayName=</emd:Header><cmd:Resources>
<cmd:ResourceProxyList=

<cmd:ResourceProxy id="resource">

<cmd:ResourceType=Resource</cmd:ResourceType>

Output Format
2 RDF/AXML

UUID Size
N-triples | Turtle

Target Record RDF File (Using x3ml engine version 1.7.3)

Generator Policy XML File

<Pxml version="1.0" encoding="UTF-8"?><generator_policy>

<!-- The prefix is a namespace that must be declared in the X3ML
definition.

In PARTHENOS it was decided that it is constructed by the namespace of
PARTHENOS followed by the provider

and the database that is being mapped

e.g. prefix="parthencs” and in the x3ml define <namespace
prefix="parthenos"® uri="http://parthenos-project.ew/FORTH/myDB/™/> —>

<generator name="ServiceURI" prefix="parthenos">
<pattern=Service/{term}</pattern>
</generator>
<generator name="DatasetURI" prefix="parthenos">
<pattern>Dataset/{term}</pattern>
</generator=
<generator name="SoftwareURI" prefix="parthenos'>
<pattern=Software/{term]}</pattern=
</generator=
<generator name="ActorURI" prefix="parthenos">

Run Transformation

<rdf:RDF
xmins:rdf="http:/fwww.w3.org/1989/02/22-rdf-syntax-ns#"
xmins:parthenos="http://parthenos-project.eu/Clarin/VLO/"
xmins:.crmpe="http.//www.ics.forth.gr/isl'CRMext/CRMpe.rdfs/
xmins:fror="http/www.cidoc-crm.org/frbr™
xmins:crm="http://www.cidoc-crm.org/cidoc-crm/™

xmins:cmdp="http:/fwww.clarin.eu/emd/1/profiles/clarin.eu:erl:p_127185843B164"

xmins:crmdig="http:/fwww.ics forth.gr/isl/CRMext/CRMdig.rdfs/"
xmins:emd="http/www.clarin.eu/emd/1"
xmins:rdfs="http:/fwww.w3.org/2000/01 /rdf-schema#®
xmins:xsd="http./fwww.w3.org/2001/XMLSchema#">
<crmpe:PE35_Project rdf.about="uuid:AN">

<crm:P3_has_note>The Corpus Hedendaags Nederlands in the current release is a first step towards a monitor corpus for contemporary Dutch</crm:P3_has_notes

<crm:P1_is_identified_by=

<erm:E41_Appellation rdf:about="http://parthencs-project. eu/Clarin/VLO/Project/Appel ation/CHN" >

Figure 8. 3M Editor transformation test facility

initial implementation of the X3ML engine.

3 ARIADNE: http://www.ariadne-infrastructure.eu
4 KRIPIS i POLITEIA: http:/politeia.ims.forth.gr
5 VREA4EIC: https://lwww.vredeic.eu
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The X3ML Toolkit supports the data aggregation process by providing mechanisms for data
transformation and URI generation. Mappings are specified using the X3ML mapping
definition language, an XML-based, declarative, and human readable language that
supports the cognitive process of a mapping in such a way that the generated maps can be
collaboratively created and discussed by domain experts with little to no IT knowledge.

Unlike XSLT, that is comprehensible only by IT experts with training, the X3ML mapping
definition language is designed from the ground up to be understood equally by IT experts
as by non-technical domain experts whose data is the subject of transformation. This
enables a domain expert to verify the semantics of a mapping by reading and validating the
schema matching. This model carefully distinguishes between mapping activities carried out
by the domain experts, who know and provide the data, from the activities of the IT

technicians, who actually implement data translation and integration solutions.

Usually, schema matching is used to describe the process of identifying that two different
concepts are semantically related. This allows the definition of the appropriate mappings to
be used as rules for the transformation process. However, a common problem is that the IT
experts do not fully understand the semantics of the schema matching-i t 6s not-
and the domain experts do not understand how to use the technical solutions for creating
mappings. For this reason, the X3ML Toolkit relies on two distinct components which
separate task of schema matching from the URI generation processes. The schema
matching can be fully performed by the domain expert and the URI generation by the IT
expert, therefore solving the bottleneck that requires the IT expert to fully understand the
mapping. Furthermore, this approach keeps the schema mappings between different
systems harmonized since their definitions do not change, in contrast to the URIs that may
change between different institutions and are independent of the semantics. Moreover, this
approach completely separates the definition of the schema matching from the actual
execution. This is important because different processes might have different life cycles; in
particular, the schema matching definition has a different life cycle compared to the URI
generation process. The former is subject to changes more rarely compared to the latter.
The development of the X3ML toolkit attempts to support the need to involve and record the
knowledge of the data producers and ensure the best possible semantic and contextual

mapping of cultural data.
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The X3ML tool kit is a Acommunity web applicat]

(a user can edit a mapping only if the creator of the mapping authorized him/her), it allows
the whole community to view a mapping file (with the 3M Mapping Memory Manager, Figure
5). This means that one can look at other users mapping definitions to learn techniques and
see approaches to different types of information. It is also possible to share editing rights
with others. Although only one person can edit at a time, this provides some capability to
share the mapping process with someone else online i to suggest and consult, or to make

corrections.

During the course of the project, the RDF Viewer, a separate project for navigating RDF files
in a straightforward and intuitive fashion was added into the 3M editor environment. This
was done in order to support feedback to data mappers with regards to the quality of their
mappings. This feature was highly well received and helped improve the quality and
understanding of mappings. The code and functionality of this tool is described here
(https://github.com/cpetrakis/RDFVisualizer-webapp). For a full description of the tool, see
Section 2.2.

Integration into the PARTHENOS infrastructure

The X3ML toolkit was consolidated in order to be installable on Linux machines (the initial
version worked only on Windows). The X3ML toolkit is deployed in the PARTHENOS
infrastructure and integrated in the PARTHENOS Project Virtual Research Environment.

Assessment

The X3ML toolkit has been made available to all PARTHENOS members.

The RIs participating in the PARTHENOS consortium were invited to a training workshop in
Rome, October 2016, where FORTH members presented the PARTHENOS Entities model,
the mapping techniques, the usage of the X3ML toolkit and provided the participants with
guidelines for setting up and making a complete mapping. A set of mapping exercises have
been implemented and made available to all the partners.

Following the training, thirteen partners including RIs and cross WP collaborators started
using the toolkit in order to define the mapping of their source schema to the PARTHENOS
Entities Model. FORTH continuously supported the partners during their mapping efforts
and collected their feedback in order to resolve bugs and enhance the usability of the

graphical user interface.
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3.2 RDF Viewer

Target requirement/use case

Data mappers required a visual tool to check the quality of their mappings.

Description

RDF Visualizer is a generic browsing mechanism that gives the user a flexible, highly
configurable, detailed overview of an RDF dataset / database, designed and developed to
overcome the drawbacks of the existing RDF data visualization methods/tools. RDFV is
currently used by the 3M editor of the X3ML suite of tools and has been tested with large

datasets.

Although a great deal of emphasis has been placed on the validation of the produced RDF
structure and format, the efficient visualization of the constructed database contents that
enables semantic validation by domain experts has largely been ignored and is achieved
either by manual inspection of multiple files, by formulation and execution of complex
SPARQL queries, or by custom user interfaces that work only with a particular RDF schema

without intervention by a programmer.

The basic principles that an efficient and user-friendly RDF data visualization tool should be
able to live up to are:

1. The abilty to display data of any schema and RDF format.
2. The ability to display all nodes of any class/instance.
3. The application of configuration rules to improve the layout or presentation for known
classes and properties (e.g., hide URIs that are meaningless for the user).
4. The display of a high density of information in one screen (which is not possible in

solutions based on fAobject templateso).

The existing approaches fail to fulfil the complete set of principles enumerated above.
Specifically, approaches that display all the nodes of any class/schema and support any
schema and format (principles 1 and 2) fail to display a high density of information in one
screen and those that succeed with regards to the latter fail in relation to the rest of the
principles.

In order to meet the requirements laid out by the complete set of principles, our team
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designed and implemented the RDFV tool. RDFV presents RDF data as an indented list to
handle the density and depth of information (principle 4) starting from a specified RDF
resource (URI). In order to achieve this, all incoming links are inverted to display all the
nodes of every class/instance (principle 2) in a schema agnostic way (principle 1). Users
are able to configure the display of schema-dependent information according to their
preferences (principle 4). By editing an xml file, users are also able to define priority-based
rule chains that are used to define schema-dependent style and order of properties that are
inherited to subclasses and sub-properties (principle 4). For anything not covered by a rule,
default options are applied based on our experience and best practices. The user interface
of the tool has been designed in cooperation with potential users, with a focus on usability
and readability.

Figure 9. RDFV user interface

Moreover, rich functions are provided to the user to control the display of data items, such
as identifying same instances, expanding collapsing big texts or big sets of results, showing
objectds URI i n hover, di splaying i1 mages
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