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Introduction

● Contributions to the pret-a-llod project, a project that aim to increase the uptake of language technologies by exploiting 
the combination of linked data, language technologies and software development standards

● Specifically the talk is about teanga, which is command line interface that launches a local web application and 
enables users to create, run and inspect (workflows of dockerized rest apis)

● How employing both software development standards and linked data can benefit a platform for creating nlp 
workflows
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Motivation

● Software Engineering wide adoption of microservices against monolithic services due to success of containerization 
technologies for isolating applications environments.

Docker hub
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Motivation

● Software Engineering wide adoption of microservices against monolithic services due to success of containerization 
technologies for isolating applications environments.

●  delivery of many services that can be used in a range of different applications, such as language/nlp technologies.

dkpro-core-api-featurepath-asl
dkpro-core-api-segmentation-asl
dkpro-core-arktools-gpl
dkpro-core-berkeleyparser-gpl
dkpro-core-castransformation-asl
dkpro-core-clearnlp-asl
dkpro-core-commonscodec-asl
dkpro-core-corenlp-gpl
dkpro-core-decompounding-asl
dkpro-core-dictionaryannotator-asl
dkpro-core-frequency-asl
dkpro-core-gate-asl
dkpro-core-hunpos-asl
dkpro-core-io-text-asl
dkpro-core-io-tgrep-gpl
dkpro-core-io-web1t-asl
dkpro-core-ixa-asl
dkpro-core-jazzy-asl
dkpro-core-langdetect-asl
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Motivation

● Software Engineering wide adoption of microservices against monolithic services due to success of containerization 
technologies for isolating applications environments.

●  delivery of many services that can be used in a range of different applications, such as language/nlp technologies.

●  Still there is a high entry barrier for using and discovering services and workflows.

● So how can we bridge the gap between a high availability of services and the difficulty of using and integrating those services ?
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Motivation

● Software Engineering wide adoption of microservices against monolithic services due to success of containerization 
technologies for isolating applications environments.

●  delivery of many services that can be used in a range of different applications, such as language/nlp technologies.

●  Still there is a high entry barrier for using and discovering services and workflows.

● So how can we bridge the gap between a high availability of services and the difficulty of using and integrating those services in 
processing workflows we might have ?

● With solid technologies standards that describes services, guarantees portability across different systems.
● With linked data approaches that enables us to tell the compatibility between services
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Technologies



This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 825182 8

Technologies

Teanga installation 
and start
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Command Line Interface

● We use sh a Primitive shell command language 
● The standard Unix Shell
● Most of others shell command languages follows sh standard
● Don’t need to rely on having some programming language installed
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Docker

● Docker is a technology for isolating applications environments, analogous to 
virtual machines

○ Lower effort to guarantee a reliable environment
○ This guarantees portability, if you have docker you potentially can run any docker container (if 

your machine can support the application size)
○ This guarantees standardization, you can run ubuntu even if you are using mac or windows
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Docker

Show simple ubuntu pull
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Docker
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Airflow

● Airflow is a platform to programmatically author, schedule and monitor 
workflows.

● Use Airflow to author workflows as Directed Acyclic Graphs (DAGs) of tasks
● Airflow has a scheduler  which executes your tasks on an array of workers 

defined by the user
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Airflow

Backend - workflow executor
Dynamically defining 
execution graph

Visualizing instances 
of execution graph 
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Airflow
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Airflow

Show simple airflow execution example
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Airflow

● Dynamic: Airflow pipelines are configuration as code 
(Python), allowing for dynamic pipeline generation. This 
allows for writing code that instantiates pipelines 
dynamically.

● Extensible: Easily define your own operators, executors 
and extend the library so that it fits the level of 
abstraction that suits your environment.

● Elegant: Airflow pipelines are lean and explicit. 
Parameterizing your scripts is built into the core of 
Airflow using the powerful Jinja templating engine.

● Scalable: Airflow has a modular architecture and uses a 
message queue to orchestrate an arbitrary number of 
workers. Airflow is ready to scale to infinity.
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End users Usage

Building view

Execution view

Creates a 
workflow

Execute a 
workflow

├── teanga start
├── teanga stop
├── teanga create workflow
└── teanga run workflow
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Show building view

End users Usage
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End users Usage
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Overview: Who uses Teanga ?

Simplifying Language Services Workflows lifecycle

End user Service Developers

Clear standards Easy Integration Scalability Distribution
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Teanga for service developers

Service Developers

Clear standards Easy Integration Scalability Distribution
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Teanga for service developers
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Teanga for service developers

● A document (or set of documents) 
that defines or describes an API

● allows both humans and 
computers to discover and 
understand the capabilities of the 
service without access to source 
code, documentation, or through 
network traffic inspection.

● Once an application is well 
described in OpenAPI it can 
benefit from automation tools. (i.e. 
swagger UI, show pets example)
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Teanga for service developers
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Teanga for service developers

1) Importance when developing services as rest apis. 
Bridging the description-implementation gap
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Teanga for service developers

● Developers can follow examples of 
already existing services

● They can test it locally

● Ideally with more adoption, there 
will be better standards defined
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Overview

Building view

Execution view

Creates a 
workflow

Execute a 
workflow

├── teanga start
├── teanga stop
├── teanga create workflow
└── teanga run workflow

Docker hub
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Workflows description and linking
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Workflows description and linking

Show workflow instantiation
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Case Study: Naisc
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Matching Scenario Diagram

Single Value Array of values Single schema Array of 
schemas

Single value Type matching

Array of values Item matching Item matching

Single schema Schema matching

Array of schemas Schema matching Schema 
matching

Se
rvi

ce
 ou

tpu
t

Service required input
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requestBody:
  content:
    application/json:
      schema:
        $ref: ‘#/name’

33

Level 0: Schema Name

responses:
  '200':
    description: Success
      content:
        application/json:
          schema:
            $ref: ‘#/name’

Reference to same 
name in same document
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name:
  type: object
  properties:
    partOfSpeech:
      type: string

34

Level 1: Schema Match

differentName:
  type: object
  properties:
    partOfSpeech:
      type: string

Schema contain same 
property set
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name:
  type: object
  properties:
    partOfSpeech:
      type: string
    someOtherProperty:
      type: string

35

Level 1.5: Schema Match (inexact)

differentName:
  type: object
  properties:
    partOfSpeech:
      type: string

Extra properties can be 
dropped from output of 
one service to input of 

next



This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 825182

name:
  type: object
  properties:
    partOfSpeech:
      type: string

{
   “partOfSpeech”: 
“http://www.lexinfo.net/ontology/3.0
/partOfSpeech”
}

36

Level 2: RDF Matching

differentName:
  type: object
  properties:
    pos:
      type: string

{
   “pos”: 
“http://www.lexinfo.net/ontology/3.0/partOfS
peech”
}

Services can be 
matched because 

JSON-LD context uses 
same property

http://www.lexinfo.net/ontology/3.0/partOfSpeech
http://www.lexinfo.net/ontology/3.0/partOfSpeech
http://www.lexinfo.net/ontology/3.0/partOfSpeech
http://www.lexinfo.net/ontology/3.0/partOfSpeech
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name:
  type: object
  properties:
    partOfSpeech:
      type: string

{
   “partOfSpeech”: 
“http://www.lexinfo.net/ontology/3.0
/partOfSpeech”
}
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Level 3: Linking

differentName:
  type: object
  properties:
    pos:
      type: string

{
   “pos”: 
“http://www.example.com/ontology/partOfSpeec
h”
}

Naisc infers that the 
properties are equivalent

<http://www.lexinfo.net/ontology/3.0/partOfSpeech> skos:exactMatch <http://www.example.com/ontology/partOfSpeech> 

http://www.lexinfo.net/ontology/3.0/partOfSpeech
http://www.lexinfo.net/ontology/3.0/partOfSpeech
http://www.lexinfo.net/ontology/3.0/partOfSpeech
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Level 4: User-driven transformation

Any Schema Any SchemaFintan

User input, e.g., SPARQL 
Update queries
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Level 4: User-driven transformation

Any Schema

Any SchemaMerge

User input, e.g., SPARQL 
Update queries

Any Schema

Any Schema
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Workflows description and linking

Through workflow descriptions we can define 
matching operators in the workflow runtime

We can check service compatibility on building time 
in the UI
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Case Study: Naisc
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Architecture: Technologies

2) Importance when matching services. 
Infer relationships between services
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Case Study: Naisc
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Case Study: Naisc
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Case Study: Naisc
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Scorer

46

Case Study: Naisc
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Frontend
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Teanga Services

● Most of recently added services were instances of DKPRO
○ 44 DKPRO services + 6 others 
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Summary

● After setting up a reliable architecture that is easy to use we open room for 
external people integrating and test their services.

● As the number of services increase there lot of potential to analyse match 
and compatibility of services through services descriptions

● A visual workflow creation is important but a difficult part of the process is 
discovering new services and exploring new possibilities of workflow.


