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Disclaimer 

This document contains material, which is the copyright of certain xLiMe consortium parties, and may not 
be reproduced or copied without permission.  

All xLiMe consortium parties have agreed to full publication of this document.  

The commercial use of any information contained in this document may require a license from the 
proprietor of that information. 

Neither the xLiMe consortium as a whole, nor a certain party of the xLiMe consortium warrant that the 
information contained in this document is capable of use, or that use of the information is free from risk, 
and accept no liability for loss or damage suffered by any person using this information. 
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Executive Summary  

This deliverable documents various results from the xLiMe project that are relevant to the frontend: (i) the 
layer of services intended for building xLiMe end-user applications, (ii) a library of user interface web 
components meant to facilitate the development of web applications and (iii) a review of the various user 
interfaces developed during the project for various purposes, such as technical demonstration and 
evaluation of use-cases. The layer of frontend services and the library of web components are described in 
detail and links to the open-source repositories are provided. 
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1 Introduction 

During the three years of the xLiMe project, we have developed several front-ends for various purposes. 
From building prototypes for the use-cases, which needed to be evaluated by end-users, to building 
demonstrators for particular components, to building showcase demonstrators. This means that there is no 
single xLiMe demonstrator front-end, but rather a variety of front-ends that will be reported in this 
document.  
 
However, as part of the project, we have also produced a front-end layer for the project. This layer 
facilitates the development of end-user applications on top of an xLiMe deployment, as demonstrated by 
its use in the xLiMe Showcase demonstrator. The implementation of this xLiMe front-end layer is 
documented in detail in this deliverable. 
 
 

1.1 Relation to Other Work Packages and Deliverables 

This document is closely related to an earlier deliverable in T6.4 “Web front-end”, namely D6.4.1 “xLiMe 
Demonstrator Front-end Report”, at the end of Y2 of the project. In D6.4.1, the design for the front-end 
layer was presented based on a review of the end-user applications built during the first two years of the 
project. In Y3 we have implemented the reported design, which is documented in this deliverable (see 
Section 2).  

As one of the layers in the final architecture of the xLiMe, the front-end layer is reported in D6.2.3 “Fully 
Functional Prototype”. Also, since the front-end layer provides an end-user friendly API, it wraps various 
lower-level APIs reported in D6.3 “API Specifications and Prototype”. The front-end layer is used to 
implement the xLiMe Showcase, reported in D8.2.3.  

 

Component (Core Functionality) Receives input from WP/D… Provides input to WP/D 

xLiMe Front-end library WP6 D6.3 WP8 D8.2.3 

   

Table 1  Main relations to other work packages and deliverables 

 

1.2 Overview of the Document 

In the remainder of this document, we provide a detailed documentation of the xLiMe Front-end layer in 
Section 2: describing the design, architecture, implementation, system requirements and deployment. In 
Section 3 we will provide a summary of all of the user interfaces produced during the xLiMe project. Finally 
in Section 4 we provide conclusions. 
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2 xLiMe Front-end Layer 

2.1 Design & Architecture 

In D6.4.1 “Demonstrator Front-end Report” we provided a design for an xLiMe Front-end layer. The main 
goal for this layer is to expand the general reference architecture of xLiMe to facilitate the development of 
end-user applications on top of xLiMe deployments. In D6.4.1, we analysed various interfaces and end-user 
applications built during the first two years of the project to gather requirements and design the Front-end 
layer. This work resulted in abstract designs for various components as well as an extension to the generic 
xLiMe architecture. In D6.4.1 we also reviewed several options for implementing the library of UI 
components. 

Figure 1 shows a diagram depicting the proposed architecture for building front-end applications. The main 
design decisions are: 

 Front-end application developers will have access to a UI component library with the most common 
components for the most common development platform. This will enable application developers 
to quickly create new prototype on top of the xLiMe toolkit. 

 Although the UI component library should cover most front-end development use-cases, some 
applications may require very specific components, functionality or unsupported platforms. In 
these cases, front-end developers will have access to a REST API that is publicly available and that 
returns aggregated and easy to display objects. This unburdens the developers from having to call 
low-level APIs and to deal with authentication. 

 Finally, having a UI REST API will enable us to decouple the internal representation and handling of 
the xLiMe data from the front-end. This can have various advantages: for example, it will enable us 
to perform caching of data that is frequently requested by front-ends. 

 

Figure 1: xLiMe architecture with Front-end layer for end-user applications 
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2.2 Implementation, Documentation & Deployment 

Based on the requirements, design and architecture described above, we have implemented both the UI 
Service API component and the UI Component Library. Furthermore, to improve performance we have also 
implemented a custom Kafka consumer which loads a Mongo database with compatible (UI-friendly) 
objects. In the following subsections we provide information about these components. 

2.2.1 xlime-frontend-services 

The “UI Service API” component in Figure 1 has been implemented as a Java web application. It provides 
various REST web-services that return JSON objects1 that contain enough information for displaying xLiMe 
resources, as well as being able to request further information when users require this. 

The implementation supports two types of underlying databases: a SPARQL endpoint or a MongoDB. The  
SPARQL endpoint generally has a worse performance than the MongoDB, since MongoDB can store pre-
computed JSON objects, while JSON objects need to be composed using one or more SPARQL queries. See 
the section on the “showcase-data-loader” below for more information on how to populate the MongoDB 
from Kafka. 

The implementation has been open-sourced using the Apache 2.0 license and is available at 
https://github.com/xlime-eu/xlime-frontend-services .  

A public deployment, used to drive the “Live” xLiMe Showcase (thus containing a few days of recent xLiMe 
data), is available at http://expertsystemlab.com/frontend-services/. 

Implemented services include2: 

 mediaItem: to retrieve information about xLiMe media-items (i.e. tv programs, news articles or 
social-media posts) 

 latestMediaItems: to retrieve a list of “recent” media-items 

 entities: to retrieve information about knowledge base entities (used for entity linking of media-
items) 

 search: to find media-items based on free-text search or knowledge base entities, with optional 
filters for dates and languages. 

 annotationsFor: to find annotations for a given media item 

 dataset-summary: to retrieve an overview of the xLiMe data available 

 spheres: to retrieve suggestions of xLiMe resources relevant to some initial context. 

   

2.2.2 xlime-polymer-elements 

The “UI Component Library” component in Figure 1 has been implemented as a library of Web 
Components3, a set of W3C draft specifications to extend HTML 5, which allows for reusable UI components 
on the web with clean APIs. As the name suggests, our implementation is based on Polymer4, a library 
originally developed by Google that facilitates the development of web component elements. 

                                                           
1
 We initially looked at using JSON-LD as the exchange format, which would allow us to take advantage of the RDF 

xLiMe data model (see D1.1 “Prototype of (Meta)Data Model”). However, JSON-LD did not provide enough control 
about the nesting structure of data within objects. In particular, the use of blank nodes would require clients to 
process the output JSON-LD objects in order to find various properties of an object. In order to make client-side 
development easier, we chose to define our own schema of JSON objects, still based on the xLiMe datamodel. 
2
 See the github page of the project for up-to-date information about the parameters and example outputs 

3
 http://webcomponents.org/  

4
 https://www.polymer-project.org  

https://github.com/xlime-eu/xlime-frontend-services
http://expertsystemlab.com/frontend-services/
http://webcomponents.org/
https://www.polymer-project.org/
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The implementation uses the JSON objects defined by the “xlime-frontend-services” project to render and 
interact with xLiMe information. 

The implementation is also open-source, under Apache License 2.0, and is available from 
https://github.com/xlime-eu/xlime-polymer-elements . 

Documentation, showing how the components can be included in end-user applications, and demos for 
each element is published at http://xlime-eu.github.io/xlime-polymer-elements/components/xlime-
polymer-elements/ . For example, Figure 2 shows the documentation page for the ‘xlime-value’ 
component. And Figure 3 shows the demo page for the ‘xlime-media-item-card’ component.  

The library contains a variety of components for displaying xLiMe Resources such as media items (tv 
programs, news articles, social-media posts), annotations (ASR, OCR, Subtitles) and KB entities. For most of 
these, the library provides options for displaying information as an ‘item’ meant to be used inside a list or 
as a ‘card’ meant to be used to provide a more comprehensive view of the resource. Most components 
provide additional attributes for controlling both how information is displayed, as well as how the 
component should behave. Besides xLiMe resources, the library also provides more complex components 
such as the spheres component (shown in Figure 4), which allows to show more information and enables 
exploration of the xLiMe data. 

A screencast introducing the xlime polymer elements is available on YouTube at 
https://www.youtube.com/watch?v=sHf1tFOp0hc . 

 

https://github.com/xlime-eu/xlime-polymer-elements
http://xlime-eu.github.io/xlime-polymer-elements/components/xlime-polymer-elements/
http://xlime-eu.github.io/xlime-polymer-elements/components/xlime-polymer-elements/
https://www.youtube.com/watch?v=sHf1tFOp0hc
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Figure 2  Example documentation for the 'xlime-value' web component 

 

Figure 3  Example demo page for the 'xlime-media-item-card' web component 
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Figure 4  Demo page for the 'xlime-spheres' component 

2.2.3 showcase-data-loader 

As mentioned above, the front-end library requires a database of xLiMe data to be available as either an 
RDF triplestore or a MongoDB. For the xLiMe Showcase, we have implemented a set of Kafka consumers, 
which: 

 Connect to Kafka to process messages as they arrive at the various Kafka topics (e.g. containing TV 
EPG information, ASR annotations). 

 Parse the RDF in these messages (adhering to the xLiMe data model) and construct “UI friendly” 

objects, following the schema defined by the xlime-frontend-services. These UI-friendly 
objects are then stored in several MongoDB collections.  

Besides the Kafka consumers, the showcase-data-loader also defines a few mongoDB scripts for: 

 Creating indices required for efficient retrieval and search of the Mongo database 

 Pruning the Mongo database to remove data older than a certain window of time. This is used in 
the xLiMe Showcase to keep the size of the mongo database within certain parameters. The size of 
the database affects how quickly queries are able to be answered5. Hence, for front-end services, 
this is  useful mechanism to have. 

 

2.2.4 Deployment 

An example deployment of xLiMe Front-end layer is the one used for the “Live” xLiMe Showcase. The full 
layer runs on a single linux server with 6GB of RAM and 50GB of disk space. We run Mongo 3.2.10 and 
Tomcat 8.0.30 (which also hosts some other services besides the xlime-frontend-services).  In this 
deployment we have an instance of the showcase-data-loader running continuously (hence, listening to 
various Kafka topics6 and pushing objects into a Mongo database continuously). We have also configured 
the pruning task to execute every 5 minutes, with a window time of 2 days (i.e. annotations and media 

                                                           
5
 Along with other factors such as amount of RAM, type and speed of the disk, CPU speed, etc. 

6
 Namely: jsi-newsfeed, socialmedia ,zattoo-epg, zattoo-asr, zattoo-sub and tv-ocr 
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items older than this are removed).  The xlime-frontend-services are deployed as a web application in 
Tomcat. Finally, the xlime-showcase, which uses most of the xlime-polymer-elements is also deployed on 
this machine. 
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3 Review of User Interfaces in xLiMe 

In this section we provide a list of the main demonstrator user interfaces developed during the xLiMe 
project. Many of these used custom components, either because the front-end library of components was 
not available at the time, or because of legacy constraints (e.g. platform already was using a particular 
framework for UI components). 

3.1.1 Zattoo Use-Case Demonstrators 

The Y1 Zattoo Use-Case Prototype was based on the cross-media content enrichment and 
recommendations. Providing media consumers with additional related content enhances the service 
provided by Zattoo. The xLiMe toolkit enables the enrichment of the TV programmes watched by Zattoo-
users with related content, originating from other media sources (e.g. tweets, blog posts, YouTube videos, 
news articles, Wikipedia pages, etc.). The approach was based on content, not on user behaviour. For the 
early prototype, a selection of news-focused channels in several languages was used. 
 
The user interface (UI) of the Y1 Zattoo Demonstrator was implemented as a JavaScript-based web 
application to be used in a standard web browser. For fast and flexible user interface implementation, the 
front-end development framework Bootstrap7 was used. A screenshot of the Y1 Zattoo UI Component is 
shown in Figure 5. 

 

Figure 5: Y1 Zattoo UI Prototype 

 

In the second year of the project, we developed a demonstrator for showing TV recommendations for a 
given news article. The website (see Figure 6) uses iframes to allow navigation to other websites, while 
showing recommendations. It uses the xLiMe Recommendation API and the Zattoo API to provide the 
functionality required. 
 

                                                           
7
 Boostrap: http://getbootstrap.com/  

http://getbootstrap.com/
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Figure 6 Y2 Zattoo UI Prototype 

 
In the third year of the project the focus was on (live) recommendations of TV channels based on the xLiMe 
data. This resulted in an interface as show in Figure 7 
 

 

Figure 7 Y3 Zattoo UI Prototype 

  
Information in detail about these prototypes can be found in D7.2.1, D7.2.2 and D7.2.3. 
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3.1.2 VICO’s Monitoring Interface Prototype 

VICO Monitoring use-case can be summarized as cross-lingual, cross-media brand monitoring and topic 
analysis. The aim is to monitor brands and opinions across languages and media over time, extending 
VICO's social media monitoring system. This includes the integration of data sources and technical 
resources provided and developed within the xLiMe project as well as the implementation of additional 
xLiMe specific features in VICO's system. 

 
The xLiMe project will provide tools to enable the annotation of mainstream multimedia streams with 
select advertisement presence and product placement data, which will then be used to establish the 
connection between social and mainstream media. The annotation of the stream will be done by detecting 
logos, brands and products in the multimedia stream and linking to the product shown in the ad.  
 
The UI in this prototype is based on a pre-existing dashboard on top of VICO’s system. This means that VICO 
already had many generic components available, which had to be adapted to represent xLiMe specific 
resources. Figure 8 depicts an interface of the dashboard. 
 

 

Figure 8: VICO Media Monitoring Dashboard 

 

The dashboard offers the possibility to filter result data by source types and thus to perform an analysis on 
certain source types like e.g. TV data and news articles. 

In the second year of the project, the integration and evaluation of xLiMe with VICO’s interface happened 
at the level of services. Only a few new visualizations were added, compared to Y1’s interface. 

 

Figure 9 Topic River Visualization 
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In the third year of the project, information from the Event Registry was integrated in the VICO monitoring 
tool, as shown in Figure 10. 

 

Figure 10 Event associated with a post 

For more information about this demonstrators D7.3.1, D7.3.2 and D7.3.3. 

 

3.1.3 Semantic Search and Summarisation Demonstrator 

Semantic Demonstrator defines an efficient retrieval of media items with semantic technologies. It builds a 
set of components that fit together in a way that supports the full search workflow. This prototype shows 
the search and navigation possibilities available to the xLiMe users. Figure 11 shows an example of the GUI. 

 

 

Figure 11: Screenshot of Semantic Demonstrator 
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Information in detail about this prototype can be found in D5.1.1 and D5.1.2. 

 

 

3.1.4 XKnowSearch (Query Interpretation Demonstrator) 

XKnowSearch! System is a cross-lingual semantic search engine that provides a design based in keywords 
inputs as parameters, document indexing and ranking algorithms for retrieval results.  
 
The UI demo defines a user-friendly design, very close to traditional search engines. It offers two options, 
an indirect search where the user can specify a disambiguated query, or direct search which is run 
automatically by the system. A screenshot of the interface of this tool is shown in Figure 12. 

 

 

Figure 12: Screenshot XKnowSearch! Engine 

 

 

Further explanation about this system can be consulted in a couple of video tutorials on YouTube8. 

 

3.1.5 Event Registry 

Event Registry is a system developed at JSI, in part within the XLike EU project. As part of xLiMe, the Event 
Registry was extended to ingest TV data and to calculate correlations. Its goal is to recognise and catalogue 
news events that happen around the world. The data source for the Event Registry is the JSI News Feed 
article collection service. This system collects, discovers and downloads news articles published on the 
internet. 
 
From the analysis of the texts the system tries to determine core properties of the event associated to a 
news article (when did it happen, who were the people involved, where did it happen, what is a good 
description, and what category does the event belong to, etc.). These data can be consulted in its website, 

                                                           
8
 Tutorial Demo XKnowSearch! https://www.youtube.com/watch?v=K2wC-CpxLmQ and 

https://www.youtube.com/watch?v=9aj2tsyRd_o  

https://www.youtube.com/watch?v=K2wC-CpxLmQ
https://www.youtube.com/watch?v=9aj2tsyRd_o
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available at http://eventregistry.org, a site which provides extensive analysis and visualization of various 
aspects of these events (Figure 13). The event database can also be accessed via an HTTP based API. 

 

   

Figure 13: Event Registry website 

 

As with VICO’s UI, in this case the xLiMe data needed to be integrated into an existing UI framework. 

 

3.1.6 ECONDA Use-Case demonstrator 

In the Y2 and Y3’s ECONDA demonstrators, product recommendations based on the analysed xLiMe media 
was demonstrated as part of an e-commerce shop. The main UI component implemented is shown in 
Figure 14. This is a custom component as it requires data foreign to xLiMe, such as the catalogue of 
products being sold. 

http://eventregistry.org/
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Figure 14 Recommendation of products from social media 

Besides this interface, intended to be shown to customers of the e-commerce site, there was also a need to 
show an interface to administrators of the site, to assess the quality of the video-based recommendations, 
as shown in Figure 15. 
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Figure 15 Interface for selecting relevant shoes for video detections 

Further information can be found in D7.4.1 “Early Prototype and Validation Report EXPLAIN” and D7.4.2 
“Fully Functional Prototype and Validation Report EXPLAIN”. 

3.1.7 xLiMe Showcase demonstrator 

In Y3 the xLiMe Showcase demonstrator was developed to present the main results of the project to a 
wider audience. This interface highlights the main contributions of the project without being bound to 
specific use-case requirements. It uses the “spheres” visualization to allow users to explore the links that 
xLiMe technology is able to find between resources published in different languages and modalities. A 
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screenshot of this interface is shown in Figure 16. A “live” version of the showcase has been published9, 
while a custom version for the “Brexit” dataset will be released after the end of the xLiMe project. 

 

Figure 16 Screenshot of the xLime Showcase 

See D8.2.3 “xLiMe Showcase” for more information about the showcase. 

                                                           
9
 http://expertsystemlab.com/xlime-showcase  

http://expertsystemlab.com/xlime-showcase
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4 Conclusion  

 

In this document, we described the xLiMe Front-end layer and reviewed various end-user GUIs 
developed during the project. For the front-end layer we reviewed its design and architecture and 
documented its implementation and deployment in order to facilitate its reuse after the end of the 
project. While most of the contributions of xLiMe take place in the back-end, the implemented front-
end layer facilitates the development of user-facing applications as demonstrated by the xLiMe 
Showcase. 

 

 

 

 

 

 

 

 

 

 

 


