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EXECUTIVE SUMMARY
This Lynx deliverable describes the work carried out during T3.5 Services/platform integration and focuses
on two different problems that we are currently dealing with:
• The integration of the microservices developed in WP3 with the basic platform implemented in
WP1.
• The integration of the Lynx platform with the use case applications.
With regards to the first point, two important internal milestones have been achieved:
•

•

The format for representing documents and annotations has been defined, this is the NLP
Interchange Format (NIF). Using this format, we are now able to integrate enriched documents in
the LKG.
Most of the enrichment microservices are now able to process NIF, hence they can be easily
plugged in and out of the workflows designed in WP4.

As for the second point, this document tackles the problem of long-running REST services, and suggests
several strategies that can be adopted in such situations to develop a fault-tolerant system. These
strategies will be used for the realisation of both the Contract Analysis and the Geothermal Project
Analysis pilot use cases.
The Lynx platform prototype is currently deployed on a PaaS Openshift instance and is remotely accessible
through the following URL: https://alp-api-88-staging-int.cloud.itandtel.at. Moreover, the services that
compose the platform prototype can now be tested, their OpenAPI descriptions are available at this link:
http://lynx-project.eu/doc/api/.
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1 INTRODUCTION
The requirements gathered in T1.1 Industry requirements elicitation, T1.2 Technical requirements
specification and T4.1 Pilot Use Cases and Requirements Study served as input of the Lynx platform design
process started in T1.3 Technical architecture design and development. The main milestone achieved was
the definition of the Lynx architecture, which is based on the microservice architectural pattern and the
REST architectural style.
The software architecture designed in T1.3 served as a blueprint for the implementation of the Lynx basic
platform which is composed of four main logical components with well-defined responsibilities:
• Identity management and authorization service: which is responsible for the authorization of Lynx
clients and users; moreover, it provides a way of managing their identities and roles.
• API Manager: which provides a single point of access to the Lynx platform by routing incoming
requests to the right services; moreover, it is also responsible of authenticating the clients.
• Workflow Manager: which is responsible for the microservice orchestration for the execution of
workflows. The detailed description of the inner architecture of this component is part of D4.4.
• Document Manager: is where the LKG is stored and maintained. The architecture of this
component is explained in D1.4 Setup and implementation of the basic platform and in D4.4 Initial
implementation and report of Data and Content Curation Services.
T3.5 Services/platform integration started in November 2018 and is still ongoing. Its main objectives are:
• The integration of the Lynx microservices developed in WP3 with the basic platform developed in
WP1.
• The integration of the Lynx platform with the client applications.
This deliverable (D3.5, Initial platform prototype) consists of two parts:
• The platform prototype, which is currently deployed on a PaaS instance and accessible in a URL
pointing to the Lynx API gateway 1.
• This document, where the work carried out in T3.5 is presented.
The functionality of the prototype can now be tested, the complete OpenAPI description is available at
http://lynx-project.eu/doc/api/. Being a first prototype, some of its functionalities are subject to change.

1.1

PURPOSE AND STRUCTURE OF THIS DOCUMENT

This document mainly describes the work performed during T3.5. The first chapter, Microservicesplatform integration, describes the general strategies adopted for the integration of Lynx microservices
and the representation adopted for Lynx documents. The second chapter, Integration with client
applications, explains for each pilot use case how we designed the interaction between the Lynx platform
and its client applications. The third chapter, Citizen portal, describes the design of the Lynx citizen portal.

1

https://alp-api-88-dev-int.cloud.itandtel.at
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The last chapter, Conclusion and future work, closes this document and describes the next steps for the
realization of the Lynx platform.
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2 MICROSERVICES-PLATFORM INTEGRATION
In order to support the compliance-related workflow, the services delivered in WP3 should be integrated
together with the Lynx Workflow Manager. Moreover, since the main goal of the Lynx project is the
creation of the Legal Knowledge Graph, the documents and the annotations produced by the services
should have an RDF representation. These two problems are strongly related to each other and, in order
to simplify the integration with the platform, it has been established that all the enrichment services
should support the same representation, whichi will be based on NLP Interchange Format 2.1 (NIF).
The first section of this chapter presents JSON-LD, the format that we are using to integrate the Lynx
Natural Language Processing (NLP) services with other services and applications that are not able to
process RDF. The second section describes NIF, its purpose and usefulness for Lynx, and some examples
of its usage.
2.1

JSON-LD

Currently JSON (Wikipedia, 2019).is a dominant data transmission language across the Web, perhaps the
most preferable across web developers (Cagle, 2017). They are familiar with JSON, and also with tools and
frameworks that they use to create and manipulate data in JSON format. On the other hand, there is a
steep learning curve for web developers to learn how to use RDF on their applications. Indexers,
visualization frameworks, message brokers and other commonly used tools for web application
development are usually based on JSON. But can the two worlds merge for the benefit of both?
The answer seems to be JSON-LD (W3C). JSON-LD is a W3C recommendation released in January 2014
and it is a method of serializing RDF using JSON. This allows data to be serialized in a way that is similar to
traditional JSON RDF/JSON (W3C, 2013) format existed already, but there was still a gap between the
design of the format and the requirements of a web developer. JSON-LD bridges this gap by using the very
simple but powerful concept of context.
The context is simply a map between the actual properties defined in a JSON schema and the according
properties in an ontology or vocabulary. Thus, a web developer can transform data in JSON into RDF just
by defining the context. The context is then either included within the same JSON file, referred to as an
external link, or even specified on transmission time by specifying the URL of the context in the header of
the request.
Using semantic web applications and traditional web applications at the same time is also a requirement
of the Lynx platform. On the one hand, both indexers and frontend applications consume data in JSON.
On the other hand, annotation services need to process the same information to produce annotations on
the documents, and usually these services consume data in RDF format, specifically using the NIF
vocabulary. One option is to use both formats, synchronize and provide mappings between them, a
procedure that has to be very precise to be consistent. The other option is to use JSON-LD.
In the frame of the Lynx Project we decided to follow the second option, as to be able to store the
document on the DCM and at the same time use the same file to index it into a Solr indexer. We developed
a context based on the definition of the LynxDocument class as described in http://lynxproject.eu/data2/data-models. The current state of the Lynx specific schema can be found in ANNEX 1:
Context of the Lynx Json-ld.
D3.5| Initial Platform Prototype
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2.2

NLP INTERCHANGE FORMAT

The main goal of the Lynx project is the generation of the Legal Knowledge Graph. To make it possible, in
T3.5 we designed an RDF representation for documents and annotations. The representation we are
currently using is based on NIF 2.1, which comprises a collection of specifications and ontologies that are
useful to model documents and annotations using RDF. NIF is designed to achieve interoperability
between Natural Language Processing (NLP) services (Sebastian Hellmann), especially for enriching
documents with annotations. The reference NIF ontology we are using for the project is available at
https://github.com/NLP2RDF/ontologies/blob/7143b534d5f70f65c2d915680dfa56508f174214/nifcore/nif-core.ttl.
Figure 1 shows a NIF document serialized in JSON-LD. It describes the adopted RDF representation, as well
as the naming conventions that we use to identify meaningful parts of the RDF graph that represents the
enriched document.

Figure 1 A Lynx document represented in NIF and serialized in JSON-LD

Although the Lynx platform is using the basic NIF features to represent the documents, the already
existing annotations in NIF are not enough for representing all enriching information in documents for the
legal domain. Therefore, some additional annotations were defined and used.
Every Lynx NLP service should be able to process and return NIF documents, and also to enrich documents
with specific information. For example, the Named Entity recognition service (NER) will include
annotations for entities, the translation service (TRANS) will include a translated text annotation or the
D3.5| Initial Platform Prototype
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word sense induction, and the disambiguation service (WSID) will include additional information for
already annotated term (entity-like) annotations. The service-specific annotations that we are using in the
scope of Lynx project are described in Table 1.
In order to validate NIF and Lynx documents, we are defining several SHACL (Shapes Constraint Language)
shapes. A SHACL shape can be viewed as a description of an RDF graph that does satisfy a certain set of
conditions (W3C). Having defined a shape for Lynx documents, the integration of the services will be much
easier, since we will know exactly whether the NIF output of a service is valid or not. Currently, Lynx shapes
are still not ready, their design and implementation are some of the next steps of T3.5.

Annotation Property

Description

itsrdf:taClassRef

Determines the type of the named entity:
• Person: http://dbpedia.org/ontology/Person
• Location: http://dbpedia.org/ontology/Location
• Organization: http://dbpedia.org/ontology/Organization
• Temporal entity:
http://www.w3.org/2006/time#TemporalEntity

itsrdf:taItemRef

Determines (several) external link(s) referring to the same entity.
For example, a value could be
“https://www.wikidata.org/wiki/Q90” for “Paris”.

itsrdf:target

Used by the Machine Translation service to include the translation
of a text (document).
Trans

nif:normalizedDate

Used by the Temporal Expression Analysis service to include a
normalized value for temporal expressions.
TimEx

lynxnif:summary

Used by the Summarization service to include a summary in the NIF
document.
Summ

lynxnif:object
lynxnif:subject

lynxnif:relation

Microservice

NER,
GEO,
EntEx, TimEx

NER, GEO, EntEx

Object and subject of a relation between entities - should be
nif:phrases
RelEx
URI of the identified relation between two entities annotated in
the relation extraction service
RelEx
Table 1 Description of the annotation properties used to represent Lynx documents

D3.5| Initial Platform Prototype

9

Building the Legal Knowledge Graph for Smart Compliance Services in Multilingual Europe

3 INTEGRATION WITH CLIENT APPLICATIONS
This section describes how the Lynx platform should be integrated with the Openlaws, Cuatrecasas and
DNV GL applications to build the pilot use cases. It focuses on the specification of the integration strategies
used to bring together the Lynx platform and its client applications.
3.1

CONTRACT ANALYSIS AND GEOTHERMAL PROJECT ANALYSIS

The Contract Analysis and the Geothermal Project Analysis workflows were specified in D4.3. They both
require converting a JSON document to RDF, enriching it and searching for relevant documents. This
process typically requires a long time (even more than 5 minutes for long documents), therefore an
integration based on a single synchronous HTTP POST request presents several problems:
•

The client cannot query for the status of the process.

•

The client thread is blocked until the results are not returned.

•

The TCP connection used by HTTP must be kept alive even when it is not being used for transferring
data, hence the time in which the application can be affected by network faults is substantially
higher than what is the actual time needed to transfer the data between the client and the server.

In such cases, there are different standard patterns that can be used to design a more robust integration
based on REST (RESTalk Patterns). Considering the pilot and the technical requirements, we have decided
to offer two possibilities:
1. Webhook (see Figure 2):
1. The Lynx consortium and the client agree on a callback URL.
2. The client sends a request to Lynx, if the request is malformed, the server responds with
an error, otherwise it responds with a 202 Accepted code and schedules the processing of
the client request.
3. When the result is ready, Lynx sends it back by using the callback URL provided by the client
in the initial request.
2. Polling (see Figure 3):
1. The client sends a request to Lynx, which decides whether to accept or reject it.
2. If the request has been accepted, the client can start to periodically ask the server whether
the result is ready or not.
3. When clients know that the result is ready, they can download it from the server.

D3.5| Initial Platform Prototype
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Figure 2 Asynchronous request processing using a webhook

Figure 3 Asynchronous request processing using short polling

3.2

QUESTION ANSWERING AND FREE-TEXT SEARCH

For question answering and free-text search, asynchronous request processing is not needed because
Lynx is able to respond in a much shorter time. Therefore, in these two cases, the integration is simply
based on a single HTTP POST request.
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4 CITIZENS PORTAL
The Lynx project aims to provide European citizens a better access to legal and regulatory information
from multiple jurisdictions. The Lynx citizen portal is the web application that we are developing to
achieve this objective. The application is structured in three screens:
•

•

•

Splash screen (shown in Figure 4). It features the Lynx logo and a form for free-text queries. Its
main purpose is presenting to the user the Lynx logo and some information regarding the Lynx
search functionalities. When a search is performed the document search screen is loaded.
Document search screen (depicted in Figure 5). It features a form for free-text queries, search
filters and search results with excerpt and tags. In this screen the users can visualize the results of
their search grouped into pages and select the document they are interested in. Once a document
is selected, the document view screen is loaded.
Document view screen (see two mockups of this screen in Figure 6 and Figure 7). This screen has
three main components: The document corpus component, the left sidebar and the right sidebar.
The document corpus component displays the text of the document and its annotations, the latter
have different colour depending of their provenance (ex. NER or TimEx). The right sidebar contains
the metadata of the document. The left sidebar features the controls to toggle annotations’
rendering, changing the view mode or the language. Moreover, in the top part of this screen, there
is a free text query form (it is missing in the mockups). Once the user enters input a query, the
document search screen is loaded.

The citizen portal design started in November 2018 while its implementation started in May 2019. The
application is not currently available for testing at the moment.

Figure 4 Mockup of the citizen portal’s "splash screen"
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Figure 5 A screenshot of the "document search screen" of the citizen portal first prototype

Figure 6 Mockup of the citizen portal’s "document view screen" with the left sidebar activated
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Figure 7 Mockup of the citizen portal’s "document view screen" with both the left and right sidebar activated
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5 CONCLUSIONS AND FUTURE WORK
In the first part of this document we have explained how we represent Lynx documents and how the Lynx
microservices are integrated together using NIF and JSON-LD. In the second part, we have described how
the Lynx platform will interact with the client applications to realize the pilot use cases. The design of the
integration strategies and their implementation constitute the main work carried out during T3.5.
Task 3.5 has started in November 2018 and is expected to finish in August 2020. Now, most of the Lynx
enrichment microservices are able to process NIF, therefore, they can be easily plugged in and out of the
workflows. The population workflow has been implemented and can be tested -the complete guidelines
are presented in D4.4.
The next steps to be carried out during T3.5 are:
•
•
•

Improvement of the Java library that we are using for the serialization, manipulation and validation
of Lynx documents and annotations.
Integration of Search, SeSim and RelEx with the Workflow Manager.
Definition of SHACL shapes for validating NIF and Lynx documents.

Other envisioned steps important for the implementation of the Lynx platform are:
•
•
•
•

Conversion of documents from PDF to JSON.
Population of the LKG.
Realization of the Contract Analysis and the Geothermal Project Analysis workflows.
Development of the Lynx citizen portal.
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ANNEX 1: CONTEXT OF THE LYNX JSON-LD
An up-to-date version of the context can be found online 2.
{
"@context" : {
"@base": "http://lkg.lynx-project.eu/res/",
"nif": "http://persistence.uni-leipzig.org/nlp2rdf/ontologies/nif-core#",
"itsrdf": "http://www.w3.org/2005/11/its/rdf#",
"rdf": "http://www.w3.org/1999/02/22-rdf-syntax-ns#",
"rdfs": "http://www.w3.org/2000/01/rdf-schema#",
"owl" : "http://www.w3.org/2002/07/owl#",
"skos": "http://www.w3.org/2004/02/skos/core#",
"dct": "http://purl.org/dc/terms/",
"dbo": "http://dbpedia.org/ontology/",
"dbr": "http://dbpedia.org/resource/",
"lkg": "http://lkg.lynx-project.eu/def/",
"xsd": "http://www.w3.org/2001/XMLSchema#",
"eli": "http://data.europa.eu/eli/ontology#",
"foaf": "http://xmlns.com/foaf/0.1/",
"id" : "@id",
"type": "@type",
"sameAs": "owl:sameAs",
"text": "nif:isString",
"translations" : {
"@id" : "itsrdf:target",
"@container" : "@language"
},
"Concept": "skos:Concept",
"ConceptScheme": "skos:ConceptScheme",
"prefLabel": "skos:prefLabel",
"altLabel": "skos:altLabel",
"notation": "skos:notation",
"definition": "skos:definition",
"broader": "skos:broader",
"narrower": "skos:narrower",
"inScheme": "skos:inScheme",
"hasTopConcept": "skos:hasTopConcept",
"topConceptOf": "skos:topConceptOf",
"parts": {
"@id": "eli:has_part",
"@container": "@set"
},
"offset_ini": {
"@id": "nif:beginIndex",
"@type": "xsd:integer"
},
"offset_end": {
"@id": "nif:endIndex",
"@type": "xsd:integer"
},
"parent": {
"@id": "lkg:parent",
"@type": "@id"
},
"annotations": {
"@reverse": "nif:referenceContext"
},
"metadata": {
"@id": "lkg:metadata"
},
"subject": {
"@id": "dct:subject",
"@container": "@set"
},
"comment": {
2

http://lynx-project.eu/doc/jsonld/lynxdocument.json
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"@id": "rdfs:comment"
},
"source": {
"@id": "dct:source"
},
"title": {
"@id": "dct:title"
},
"nick": {
"@id": "foaf:nick",
"@container": "@set"
},
"first_date_entry_in_force": {
"@id": "eli:first_date_entry_in_force",
"@container": "@set"
},
"version_date": {
"@id": "eli:version_date",
"@container": "@set"
},
"version": {
"@id": "eli:version",
"@container": "@set"
},
"hasAuthority": {
"@id": "lkg:hasAuthority",
"@container": "@set"
},
"jurisdiction": {
"@id": "eli:jurisdiction",
"@container": "@set"
},
"language": {
"@id": "dct:language",
"@container": "@set"
},
"type_document": {
"@id": "eli:type_document",
"@container": "@set"
},
"links": {
"@id": "rdfs:seeAlso",
"@type": "@id",
"@container": "@set"
},
"uri": {
"@id": "dct:uri",
"@type": "@id"
},
"taClassRef": {
"@id": "itsrdf:taClassRef",
"@type": "@id"
},
"taIdentRef": {
"@id": "itsrdf:taIdentRef",
"@type": "@id"
},
"referenceContext": {
"@id": "nif:referenceContext",
"@type": "@id"
},
"taConfidence": {
"@id": "itsrdf:taConfidence",
"@type": "xsd:decimal"
},
"taClassConf" : {
"@id" : "nif:taClassConf",
"@type": "xsd:decimal"
},
"anchorOf": {
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"@id": "nif:anchorOf"
},
"annotationUnit": {
"@id" : "nif:annotationUnit",
"@container": "@set"
}

},
"@type": "nif:Context",
"has_parts":{
"@type" :"nif:Section"
},
"annotations" : {
"@type" : "nif:String",
"annotationUnit": {
"@type" : "nif:AnnotationUnit",
"@embed" : "@always"
}
},
"metadata":{
}
}
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