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Executive Summary

The purpose of this deliverable is to document the extended and aggregated INJECT digital
services and their status at M12 of the INJECT project. The deliverable reports the emerging
stable version of the INJECT digital tool and services after most development resources have
been committed to construct and test the tool and services. To meet reported journalist and
newsroom requirements, INJECT is now available for use as plug-ins to different authoring
tools including Google Docs, Wordpress and other content management systems that use
the TinyMCE editor, to Adobe’s InCopy editor, as a standalone web application for journalists
who do not use any of these established authoring tools. INJECT also supports journalists
fully who are work in 4 different languages — English, Norwegian, German and Dutch — by
discovering news sources and generating creative content in these 4 languages, and there is
also partial support for journalists who are working in French and Italian. INJECT services
generate creative guidance from over 3 million different news articles indexed and retrieved
from over 290 different news sources in different countries, as well as from Twitter and vid-
eo channels, and bespoke archives that belong to the 3 newspapers in the Norwegian eco-
system. In response to journalist feedback, the interactive tool has new features to speed up
the generation of creative content, and more explanation of INJECT’s creative strategies and
generated creative content.
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1. Introduction

The present deliverable of the INJECT project is prepared under WP1 and is the final result of
Task 1.2 Extend and aggregate digital services. This task focuses on extending and aggregat-
ing the INJECT digital services to interoperate with the existing authoring tools such as
WordPress, Google Docs and CMSs used by partner SMEs as well as bespoke digital content
repositories of the partner SMEs. Given that the different SMEs use different combinations
of authoring, content management and website tools, this task has developed an architec-
ture that enables easy integration with different operational journalism ICT environments.

This deliverable is the second of the two versions of D1.2 which documents the technical
architecture implemented in Task 1.2 and used for developing the INJECT services and tools,
to meet the requirements of all project partners and future target customers in different
markets. D1.3 documents the full extensions to the services implemented to month 12, in
accordance to the development plan presented in D1.1. From months m7 to m12, different
versions of the INJECT services and tool underwent iterative development and evaluation
with newsrooms and journalists both within and outside of the INJECT consortium, and
many of INJECT features and changes reflect feedback captured directly from journalists who
used INJECT either in controlled feedback sessions and/or in-situ, to support their journalist
work activities.

This deliverable is organised as follows: Section 2 describes the new version of the technical
architecture that built on the technical work completed in the first 6 months of the project.
Section 3 presents the new INJECT user interfaces and interactive capabilities that are now
available to journalists, and the different forms of interface — through text editors, content
management systems and a standalone web interface — that journalists can use INJECT
through. Section 4 concludes this document with a summary and further possible develop-
ments of the INJECT services and product as part of the exploitation work packages and the
planned social enterprise beyond the INJECT consortium.
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INJECT (ICT 732278)

2. Technical Architecture

In this section, we report the status of the technical architecture of INJECT, initially present-
ed in D1.1 and revised in D1.2. An overview of the technical architecture and the implemen-
tation status at M12 are shown in Figure 1. The architecture is divided into three main lay-

ers:

— User Interaction Layer. Users will interact with the INJECT system through User Inter-
faces belonging to the User Interaction Layer;

— Application Layer. The application layer includes the key software components, their
services and interdependencies that will support journalists to undertake creative

story-writing activities;

— Data Layer. The data layer provides access to internal and external news sources and

content repositories.
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Figure 1: INJECT Technical Architecture, M12 status.
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2.1. User Interaction Layer

The user interaction layer of the architecture comprises multiple interfaces through which
the INJECT functionality is provided to journalists:

1. A Google Docs interface, which provides INJECT capabilities to journalists through an
Add-on sidebar that uses Google Docs as the editor for creating, editing, storing and
deleting news stories. The Google Docs interface has been developed for use by both
freelance journalists, who are accustomed to the free on-line editing tools provided
by Google and wish to have easy access to INJECT functionalities, and by newsrooms
that increasingly use powerful editing tools such as Google Docs prior to uploading
new news stories into their bespoke content management systems;

2. A content management system interface, which provides the INJECT functionalities
through a TinyMCE plug-in and sidebar. TinyMCE is a popular free editor that can be
used with all popular CMSs such as Wordpress, Joomla and Drupal, to create, edit,
store and delete news stories. The INJECT interface is again a sidebar on the right-
hand side of the text editor window. This interface is still expected to serve journal-
ists who work in newsrooms and are accustomed to write their articles directly into
the newsroom’s content management system. TinyMCE was selected as the target
text editor because it is among the most popular content management system edi-
tor;

3. An Adobe InCopy interface, which is part of the Adobe InDesign product and provides
INJECT capabilities to journalists in a small but significant segment of the newsroom
market, and used by the 3 original news organisations that are members of the pro-
ject’s Norwegian ecosystem;

4. A stand-alone web interface, which provides the INJECT functionalities via the Ti-
nyMCE editor to journalists using a web browser and to interact with these capabili-
ties using other desktop applications using standard operating system capabilities.
This interface is expected to be used by casual or first time INJECT users such as new
members of the INJECT ecosystem.

The functionalities provided through the different INJECT user interfaces are described at
length in in Section 3.

2.2. Application Layer

The application layer of INJECT is composed of four key software components & services: (i)
the creative search service that manipulates text from the editor to generate search queries
that form each input to 6 creative news angles; (ii) the news aggregation and content extrac-
tion service, called Presser, which searches 300 news sources using creative search queries
generated by the creative search service; (iii) the story augmentation service, which parses
and enriches search results with Explaain cards; (iv) the persistence component which will
deliver the necessary search session storage and retrieval capabilities, and provides user
authorisation and authentication capabilities. Earlier versions of the components and ser-
vices (i) — (iii) were reported in D1.2, on M6. In this deliverable we report updates to these
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components and services, and describe the persistence component and service. Each is de-
scribed in turn.

2.3. Creative Search Service

As reported in Deliverable D1.2, the creative search service was designed to manipulate in-
put text automatically to generate search query terms that form the input to 6 creative news
angles identified by experienced journalists and leading digital experts in journalism as effec-
tive for developing creative news angles. These original 6 creative news angles were:

I.  Backing and evidence: creatively explore numerical and quantified information about
a news story in order to back it up with evidence in new and useful ways;

II.  Individuals: creatively explore different human angles in a news story based on the
different people and roles associated with the story;

[ll.  Causal: creatively explore the background events that underpin a story in order to
discover a new angle to the story from its background;

IV.  Quirky: creatively explore unusual or comical information about a story as a means of
using wit to report serious news;

V.  Ramifications: creatively explore information about the consequences of events and
actions related to a news story in order to generate new and useful stories about fu-
ture consequences;

VI.  Data visualizations: creatively explore different data sets and visualisations in order
to generate new and useful ways about how to display information in a news story to
encourage human insight.

Each of these 6 angles was then designed in the form of a computerised algorithm to search
for, retrieve and present news information to journalists. The original plan was to implement
all 6 of these algorithms by month M12 of INJECT. However, by month M12, only the first 4 —
backing and evidence, individuals, causal and quirky — were implemented. The primary rea-
son for this was a project-wide decision to divert development resources to design and im-
plement creative search algorithms that retrieve news archives of some of the project part-
ners, in their native languages. Implementation of the algorithms for ramifications and data
visualizations is planned as part of exploitation work in the remaining 6 months of the INJECT
project.

All 6 creative search algorithms were based on the same manipulation of natural language
text to make sense of then expand complex queries that implemented the different creative
searches, as reported in Deliverable D1.2. All of the creative search services generate crea-
tive service queries in 3 steps. The first divides the inserted text into sentences that are then
tokenized, part-of-speech tagged and modified to include each term’s morphological root
(e.g. committed to commit) using the Brill Tagger (Brill 1992). The second applies increasing-
ly sophisticated procedures to disambiguate each term by discovering its correct sense and
tagging it with that sense using context knowledge from other terms in the query (e.g. defin-
ing a parliament to be a legislative assembly in certain countries rather than a card game)
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(McCarthy et al. 2004, Stevenson & Wilks 2001). The third implements different creative
search strategies that expand each term with other terms that have similar meanings to the
tagged sense to search for and retrieve news information (e.g. the term parliament is synon-
ymous with the terms congress, senate and house are then also included in the query based
on the creative strategy). These term senses are inferred automatically from WordNet, an
on-line lexicon (Simpson 2005) that assigns senses to terms categorized as nouns, verbs, ad-
jectives and adverbs. Each sense defines the meanings of a term, and WordNet organizes
these senses into synonym sets that describe concepts with definitions or glosses, each of
which contains a definition phrase composed of terms. The service uses this information
about the disambiguated meanings of English language terms to implement 3 different crea-
tive search strategies:

I.  Synonym set expansion: each disambiguated term is replaced with its synonym set,
for example the verb commit is extended with the synonym set for the disambiguat-
ed sense #1 [perpetrate, pull] and noun government extended with the set for the
disambiguated sense #1 [authorities, regime]. The strategy expands the query to re-
trieve news information about each object or action described in the inserted text;

II.  Hypernym expansion: each disambiguated term is augmented by its direct hypernym.
For example, the hypernym of the disambiguated term commit is act, so the revised
query would include both terms. In our example, the service might retrieve news in-
formation about other forms of different government actions;

[ll.  Gloss words expansion: each term is augmented with all terms in its gloss specified in
WordNet. For example, the sense #1 definition of the verb term commit is to perform
an act, usually with a negative connotation. Hence the terms perform, act, negative
and connotation are extracted and included in the extended query.

Each time that the service is invoked, it applies all 3 strategies to match sense-tagged query
terms to a similar set of terms to return an unordered set of news articles or digital cartoons
that achieved a threshold match score with the expanded search terms. Then, depending on
the different creative search algorithm that is selected by the journalist, the service filters
retrieved news articles and information using the terms specific to the strategy. For exam-
ple, for the individual strategy, the service extracted from articles the name of each individ-
ual with a Wikipedia entry. For causal, it filters to retain matched articles with more than 500
words and a minimum threshold of keywords indicative of causal articles — terms such as
cause, impact and studies — from sources such as the Economist and the New York Times.
And for backing and evidence, it filters to retain articles with a minimum threshold of quanti-
ty, measure and value keywords, for example Sterling, population and actual numbers. The
full set of terms and other constraints that are used to filter news articles according to each
constraint are not reported in this public deliverable.

Furthermore, the service has two different search modes — Strict and Relaxed — that the user
can set using an interactive feature of the Sidebar during creative explorations. The default
search mode is Strict, which generates queries composed of logical ANDs between all query
terms shown at the top of the Sidebar. Relaxed mode generates queries composed of logical
ORs between the terms at the top of the Sidebar, and returns a broader set of generated
angles.
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The threshold-matched and filtered news articles are then passed to the Presser service that
is described in the next section.

2.4. Presser: News Aggregation and Content Extraction Service

To enable effective performance INJECT has a pre-processing component, called Presser.
Presser uses machine learning, NLP, and other advanced technologies to monitor, crawl, and
index hundreds of news sources from across the Web that are available through RSS feeds.
In particular, Presser leverages machine learning to process, normalise and analyse news
content to make it easier for the Creative search service to use powerful filtering capabilities
that will help journalists to source and analyse the most relevant content for their own spe-
cific needs. In contrast to the common crawling mechanisms our system is focused on fetch-
ing only news articles from the major and minor portals worldwide (multilingual), in order to
deliver personalized content to users. Presser has three main components, as shown in Fig-
ure 2: Crawlers, News Processor, and News APl. Next, we describe the three components in
more detail.

News Aggregation and Content
Extraction Service (Presser)
used as starting points for crawl
Crawlers

stores articles with
metadata and concepts

Search Queries Seafch Queries

(in Elastic Search format) (in Fresser format)
News API INJECT UI

Video
Channels

Postgres
R —
News Websites, d finds new articles
RSS )wCrawi News Crawler store metadata jork queue to process
-

News Processor

Elastic Search
store fyiaticles ~—7 loads rticle
: g W Yo dichive dalal%cess
ml)

Entity / Concept detection

)
Archive Crawjs—{ News Importer A
Get Concepts / Entities
l’ Get tryyfSlations

Spotlight

S

Figure 2. The architecture of INJECT's Presser component

2.5. Crawlers

Presser’s crawling mechanism is divided in two sub-components: 1) News Crawler that
fetches news articles from major and minor news sources worldwide (multilingual), in order
to deliver personalised content to users; 2) News Importer that utilises local digital news
archives to generate creativity support for discovering new angles on news stories stored in
private archives. Next, we describe both crawlers in more detail.

2.6. News Crawler

Presser's News Crawler is responsible for accessing RSS feeds and downloading new news
articles. The News Crawler component loads the RSS feeds document and scrapes all RSS
feed URLs. To make this resource intensive task more efficient, Presser learns to predict the
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rate that an RSS is publishing articles, based both on the static features and the complete
posting history.

The architecture of the News Crawler consists of multiple sub-systems which are assigned
with specific roles in order to achieve scalability. The basic parts of the system are (a) the
centralised database, (b) the crawler’s controller and (c) the terminals that execute the
fetching and analysis.

The database is used for storing permanent information such as links to RSS and news arti-
cles. Each RSS stored in the database is followed by a number of indicators which change
dynamically according to the rate that the RSS publishes new articles. Additionally, the data-
base stores information concerning the articles that are fetched utilising the RSS feeds like
the title, the URL, the language, the category and any other information that the crawler
determines to be important.

The controller is used in order to organise the whole procedure and is assigned with two
major tasks. The first is to load the RSS feeds document and the second is the job assignment
and checking of the terminals. We maintain a document that contains details of all RSS feeds
that are currently used in INJECT. The controller feeds the terminals with URLs from which
to download information. At the same time, the controller examines the outputs of the ter-
minals’ analysis and stores any information to the database.

The News Crawler utilises a central Postgres database for permanent storage of data. The
crawler runs every few minutes and the controller is responsible to specify which RSS feeds
have to be revisited. This decision is made by estimating the number of new articles that are
expected to be published from the last time that the RSS was retrieved. To achieve this, the
controller utilises the hourly posting rates and the last retrieval time of each news source.

Finally, the terminals fetch and analyse the RSS feeds that were generated from the control-
ler, and download every new article that is found. At this stage, any navigation links, ads and
more undesired content are automatically removed from an article and the main body of an
article including embedded media such as links, images, videos etc is extracted. Results are
stored as metadata in a PostgreSQL database as well as on hard disk as raw article data in-
cluding the complete article text as string as well as the URL that links to the original article.
This data is kept there for the next processing phase. The distinction between controller and
terminals which utilises a parallel architecture allows the News Crawler to broaden the over-
all bandwidth of the system. This means that the resource constraints are lowered and the
performance of the News Crawler is increased.

As shown in Figure 2, the latest version of Presser’s News Crawler also processes metadata
from video feeds such as YouTube channels that are parsed and fetched in the same way as
news articles. To achieve this, the News Crawler converts video channel URLs into RSS feeds
that are fetched and scraped in order to extract the metadata as well as the video link.

'The remaining fields in the document are added to the scraping results so the original feed,
region, etc. are stored for each article.
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2.7. News Processor

Presser's News Processor is responsible for processing raw news articles in 2 steps - Named
Entity Recognition and Natural Language Parsing.

The first detects and extracts named entities from a news article. Named Entity Recognition
is a critical Information Extraction task, as it identifies which snippets in a text are mentions
of entities in the real world. Strictly speaking, a named entity is a group of consecutive words
found in a sentence, and representing concepts such as people, locations, organisations,
objects, etc. For instance, in the sentence “Angela Merkel is a German politician serving as
Chancellor of Germany since 2005 and leader of the centre-right Christian Democratic Union
(CDU) since 2000”, “Angela Merkel”, “Germany” and “Christian Democratic Union (CDU)” are
person, location and organisation entities, respectively. All of these entities can provide in-
teresting and important information on a piece of text and improve the overall analysis of an
article. The respective entity or tag doesn’t need to appear in the exact wording in the text.
An article may, for example, be tagged with Greece on the basis of containing the word
Greece or Hellenic Republic. To achieve this, Presser’s News Processor utilises two Named
Entity Recognition services, DBpedia Spotlight (DBpedia Spotlight 2017) and Polyglot (Poly-
glot Documentation 2017). The former is a tool for annotating mentions of DBpedia re-
sources in text, providing a solution for linking unstructured information sources to the Link-
ing Open Data cloud through DBpedia. DBpedia Spotlight performs named-entity extraction,
including entity detection and disambiguation with adjustable precision and recall. DBpedia
Spotlight allows users to configure the annotations to their specific needs through the
DBpedia Ontology (DBpedia 2017) and quality measures such as prominence, topical perti-
nence, contextual ambiguity, and disambiguation confidence. The latter is a natural language
pipeline that supports multilingual applications and supports tokenisation in 165 languages,
language detection in 196 languages, named entity recognition in 40 languages, part of
speech tagging in 16 languages, sentiment analysis in 136 languages, word embeddings in
137 languages, morphological analysis in 135 languages, and transliteration in 69 languages.
The reason we use both of these services is that DBpedia Spotlight is only available for major
languages such as English, German, French and Dutch. Polyglot on the other hand applies its
algorithm to many other “minor” languages such as Norwegian and Greek. In INJECT, we
currently use the named entity recognition feature for the Norwegian language and intend
to use Polyglot for other languages such as Greek.

The second uses advanced natural language parsing techniques to identify key noun and
verb phrases that are used to improve Presser’s search capability in the News APl compo-
nent as described. To achieve this, the Natural Language Parsing service parses the original
article’s text to extract (1) objects in the forms of noun phrases; and (2) activities in the form
of verb phrases determining the active verbs. To do this, the service’s algorithm splits the
text into sentences and applies a part-of-speech tagging process to mark up words in each
sentence as belonging to each lexical, part-of-speech category using information about both
its definition and its context in the text. The algorithm then applies a natural language pro-
cessing technique called shallow parsing that was developed to generate machine under-
standing of the structure of a sentence without parsing it fully into a parsed tree form. The
output of this shallow-parsing process is a division of the text's sentences into a series of
words that, together, constitute a grammatical unit. Finally, to select candidate objects and

INJECT PROJECT Page 16 of 48



D1.2: Extended and aggregated digital services and tools INJECT (ICT 732278)

actions from these grammatical units, the algorithm applies lexical extraction heuristics on a
syntax structure rule-tagged sentence to extract content words relevant for the generation
of one or more objects.

Once a news article has been processed, the service then uploads the processed results into
an external Elasticsearch Cluster for post-search activities. From m6 to m12, this component
was modified in response to legal guidance about the use of digital news information in the
INJECT services. The original version of the news processor service stored the following in-
formation types persistently at the data layer about an individual article that it processes:

1. The set of entities, which our software extracts from the read article, e.g. names,
place names, key events;

2. The set of the nouns, verbs and adjectives from the read article, with meanings at-
tached, using our software, and;

3. The article text and URL, and string.

The information types A and B were stored persistently to enable INJECT’s creative search
algorithms to function are required — these types were deemed to be mandatory. Moreover,
each of these information types were generated by INJECT’s processing of each news article,
and as a result could be viewed as new intellectual property that was generated by INJECT.
In contrast, the original design decision to store the original article’s text (C) was taken to
improve INJECT’s performance, i.e. to avoid the need for the engine to re-retrieve the news
article from its source URL at run-time. Moreover, the original article’s text can be used to
re-index the complete database in order to perform any changes made to Presser’s algo-
rithm, which would not be possible to do without the original text. However, legal advice to
the INJECT consortium was that such persistent storage of news articles represented a po-
tential breach of the intellectual property of the author journalist and news outlet. There-
fore, the News Processor algorithm was modified to store only A and B in INJECT’s persistent
data layer.

2.8. News API

Presser's News APl allows easy access to the results in ElasticSearch by exposing key search
capabilities that are used by the creative search service. ElasticSearch is a highly scalable
open source search engine with a REST API. Elasticsearch can be used to search all kinds of
documents. It provides scalable search, has near real-time search, and supports multi-
tenancy. The News API allows users to retrieve JSON representations of the news articles
that were parsed in previous stages.

2.9. News Augmentation Service

The News Augmentation Service takes advantage of the Explaain framework and technology
which are used to organise news information more productively than with standard journal-
ism formats such as articles. Explaain is designed to make the process of exploring and inves-
tigating information more efficient, easier to consume, and more organised.

Explaain is a system of pop-up fact cards of content that give more information on a topic
without the reader leaving the page. Each card is short, around the length of a tweet, and
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focuses on answering a single question, such as defining a word or explaining a concept.
However, cards are connected by related topic to other cards, and the interface allows for
extremely quick navigation through cards.

Cards can be thought of as the ‘atoms’ of news. Card types include profiles, quotes, charts,
facts, definitions, statistics, data, maps, timelines, lists, videos, audio, and other embeddable
content. Words and phrases in a card are linked to other cards, in a manner similar to hyper-
links. Links are always to cards that go into more detail on that word or phrase. Therefore,
the reader can ‘choose their own journey’ through cards as they explore exactly the infor-
mation that they need to fully understand a topic.

Users of INJECT can interact with the News Augmentation Service by clicking on topics at the
bottom of articles listed in the search results. This brings up a card, which, in turn, links to
other cards, as depicted in Figure 3.

LA 929 & © v

Theresa May

Prime Minister of the UK, Leader of the
Conservative Party and MP for
Maidenhead..

Why Brexit Heralds The End Of
Politicians

® 2 months ago

Brexit won't end well for the political class.
The claims of the Brexiters that exiting the EU
would provide an extra £350 million a week
f...

Jeroen Dijsselbloem
European Commission

ADC TCOLINICA
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Theresa May

Theresa May

Prime Minister of the UK, Leader of the

Conservative Party Eljlsl\Y | d8{e]s

Maidenhead..

Prime Minister of the UK , Leader of the
Conservative Party and m for
Maidenhead..

Conservative Party

Member of Parliament

The largest centre-right political party, and The elected representative of the voters

current governing party, in the [UK, led by tothe House of Commons . There are

Uiz el 650 in total representing the whole of

the UK.

Figure 3: Examples of INJECT concept cards that build on the Explaain technology and service

The News Augmentation Service includes an API to request cards from keywords, which
enables the INJECT backbone to request cards from the News Augmentation Service plugin,
based only on a key phrase provided.

The automated card generation engine creates and displays cards from key phrases ‘on the
fly’, upon request, even when they don’t already exist in the News Augmentation Service
database. Upon request, the engine checks whether a card already exists, and if not it gen-
erates an appropriate card using external sources such as Wikipedia; the engine then returns
the new or existing card to the INJECT backend components.

Asynchronous, dynamic formatting of links is supported. The technology leverages IBM’s
Watson API to extract entities from the content. Watson provides Linked Data information
on these entities, which is used to request the card content for those cards from sources
such as Wikipedia.

For example, when the Theresa May card (shown above) is generated, the content is sent to
IBM’s Watson APl. Watson returns data confirming that it found the entities “UK”, “Con-
servative Party” and “MP” in the content. For each of these it includes a unique Linked Data
URLs, such as a DBpedia URL. Explaain uses these URLs to request content for each of those
‘subcards’, so that the Theresa May card can link to them, as shown.

In addition to generating cards automatically, the latest version of Explaain allows cards to
be created manually by journalists using the tool. Cards that have been generated can also
be edited and updated by journalists.
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This means that journalists can correct cards that are out of date due to breaking news, add
extra information or notes, and create new, niche cards that their particular publication
would find useful. This feature is particularly useful for local newspapers, who report on re-
gional topics that may not have a Wikipedia page, and for newspapers in a language that
Wikipedia has less coverage in.

Cards created, edited or indeed even just generated are available only within the organisa-
tion that produced them. This means that journalists can safely store their own research
within the system without risk of losing an exclusive. A potential future use-case of the card
system could be as a digital version of a reporter’s notebook, building a smart web of all the
interconnected elements in a story or investigation.

The latest version of Explaain includes a “Sources” field in each card. This gives information
on how the content was created. For example, if it came from Wikipedia (via DBpedia), and
was subsequently edited by a journalist at Der Spiegel, then at the bottom of the card it will
say: “Sources: Wikipedia; Edited By: Der Spiegel journalist”.

The Explaain technology has been upgraded significantly throughout the project to ensure
that it is ready to cope with the demands of having many users and respond quickly to their
interactions.

Having originally been hosted on the service Heroku, the cards now run from static files on
the service Firebase, which is owned by Google. The technology has been written to run al-
most entirely client-side. Combined, these decisions mean that it is prepared to handle
thousands of concurrent users without any noticeable drop in speed, because each user’s
device takes the load, rather than our server.

Explaain uses the software-as-a-service Algolia to provide powerful realtime search, and to
store and index the card content. This means that it doesn’t have to constantly rely on APIs
such as DBpedia when providing cards that have been requested before, as once generated
they are indexed in Algolia for future use.

Explaain is written in the modern framework Vue JS, which is well supported and has a fast-
growing community surrounding it. In short, the technology is built to last.

2.10. Creative Sparks

A creative sparks service generated the pop-up sparks for each retrieved article and entity
extracted from each article. An individual creative spark associated 1 extracted entity or
news article to 1 creative instruction. The sets of instructions had been manually generated
from websites and blogs that teach journalists to uncover new angles on stories, and 1 set of
instructions had been generated for each of the 4 types of entity that were extracted — peo-
ple, events, places and organizations. Examples included: Unpick what the relevance of
[Place], as opposed to somewhere else, might have on the story and; Explore the history and
background of [Organization] to obtain a new perspective on your story. A total of 34 crea-
tive instructions were implemented in INJECT. One set of instructions was also generated for
news articles retrieved with each of the 6 creative strategies — people, causal, quirky, quanti-
fiable, ramifications and data visualizations, and a total of 41 such instructions were imple-
mented in INJECT. Examples included: Use data types reported in this story, to generate a
new angle, and: Make your angle more similar to the causal angle in this story. When in-
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voked, the service used a randomizing function to attribute one instruction string to one
entity string of the same type, and concatenated the strings to generate the spark. So, for
the extracted organization Open Europe, INJECT might have presented a spark such as: Ex-
plore the history and background of Open Europe to obtain a new perspective on your story.

2.11. Multi-language support

INJECT’s target markets by m12 of the project were newsrooms and journalists working in
the United Kingdom and Ireland, Norway, Netherlands, Germany, Austria and Switzerland.
Unsurprisingly, most journalists in these countries worked in the native language of those
countries — English, Norwegian, Dutch and German. Therefore, for the m12 version of the
INJECT tool, new features were introduced to enable a user to toggle between and work in
these 4 user languages. More specifically, this required new INJECT capabilities to:

— Present all user interactions and creativity support in the native language of the user.
This use of native language was deemed to be particularly important for digital crea-
tivity support, which studies have shown seamless and impose no additional cogni-
tive load or impediment on the journalist;

— Retrieve and explore digital sources in which the news was written in these native
languages, e.g. new digital sources in the data layer of news in Norwegian, Dutch and
German, as well as English, and;

— Capabilities to parameterise and extend some of INJECT’s creative search algorithms
to retrieve and filter news, and extract entities in all 4 of the native languages.

These new capabilities enabled a journalist to use INJECT to discover new angles on news
stories, for example, from Dutch news sources with creativity support delivered in the Nor-
wegian language. How a journalist could toggle between the different languages is shown as
part of the user interaction layer in Section 3. Furthermore, in the development of this ver-
sion of INJECT’s services, the team experimented with use of Google translation services in
the Presser tool, to generate automatically the translations of the indexed terms of each
news article, so that a journalist writing and expressing topics of interest in, for example,
English, would receive articles written in another language, for example German. INJECT
experimentation with the Google translation services revealed the technical feasibility and
potential for this capability, however the cost of using an online translation service proved
inhibitive in the context of the current INJECT business models, and the capability was dis-
continued.

The remainder of this section describes how the INJECT tool was extended to provide multi-
language support.

To generate the native language content in Norwegian, Dutch and German, native speakers
in these languages from within and outside of the INJECT consortium were requested to
translate all strings that were presented as part of the user interaction layer and all strings
that were manipulated by INJECT’s creative discovery algorithms. In addition, to enable
INJECT to be demonstrated in other European markets, all user interactions were also trans-
lated into the French and Italian languages by native speakers.
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3. Data Layer

INJECT’s data layer is composed of news and news-related information from public and pri-
vate news websites, from social media, and from a bespoke digital database. This news in-
formation is primarily in text format, but is also in image and video format. Each of these
types of source in the data layer is reported in turn.

Public news sources

INJECT parses and semantically tags news stories from 295 different online digital news
sources with public RSS feeds as part of the INJECT data layer. The data format used is Post-
greSQL database while the processed/parsed results are stored into an external Elastic
Search Cluster for later searching. The news sources currently indexed by the INJECT data
layer are shown, by country source, in Table 1.

Germany: Aachener Zeitung; Apotheken Umschau; ARD; ARD.de Borse; Augsburger Allgemeine; Bayerischer
Rundfunk; Bento; Berliner Morgenpost; Brigitte; corrective; Darmstadter Echo; Der Freitag; Der Postillon;
Der Spiegel; Der Spiegel International; Destatis - Statistisches Bundesamt; Deutsche Apothekerzeitung;
Deutsche Arztezeitung; Deutsche Verkehrszeitung (DVZ); Deutsche Welle; Deutscher Bundestag - Analysen
des Wissenschaftlichen Dienstes; Deutscher Bundestag — Plenarprotokolle; Deutsches Arzteblatt; Deutsch-
landfunk; Die Glock; Die Welt; Die Zeit; Eltern; Evangelisch; Frankfurter Allgemeine Zeitung; Frankfurter
Rundschau; Frankischer Tag; Fudder; FUNK; Golem; Griinderszene; Hamburger Abendblatt; Handelsblatt;
Hannoversche Allgemeine Zeitung; Heise News; Hessischer Rundfunk; Horizont; Impulse; Informationsdienst
Wissenschaft; Junge Welt; Kieler Nachrichten; Kleine Anfragen — Parlamentsanfragen; KéIner Stadtanzeiger;
Lebensmittelzeitung; Leipziger Volkszeitung; Libecker Nachrichten; Mainpost; Manager Magazin; Mannhei-
mer Morgen; Markische Allgemeine; Meedia; Mitteldeutscher Rundfunk; Minchner Merkur; Minster-
landische Volkszeitung; Miinstersche Zeitung; n-tv; Netzpolitik; Neue Osnabriicker Zeitung; Norddeutscher
Rundfunk; Nordwest Zeitung; Ostsee-Zeitung; Passauer Neue Presse; Presseportal Blaulicht; Rhein-Zeitung;
Rheinische Post; Rundfunk Berlin-Brandenburg; Sachsische Zeitung; Schwabische Zeitung; shz; Spektrum.de;
Spiegel Online; stern; Stiftung Warentest; Stuttgarter Zeitung; Stiddeutsche Zeitung; Stidwestrundfunk; T-
Online; t3n; tagesschau.de; Tagesspiegel Berlin; taz - die Tageszeitung; Telepolis; Thiringer Allgemeine; top
agrar; Ubermedien; VICE Germany; W&V; Weser Kurier; Westdeutscher Rundfunk; Westfilische Na-
chrichten; Wirtschaftswoche; Wolfsburger Allgemeine

United Kingdom: BBC; BBC Mundo; Belfast Telegraph; Birmingham Mail; Birmingham Post; Daily Express;
Daily Mail; Daily Record; Daily Star; Farming Life; FT; Herald Scotland; Indy100; London Evening Standard;
Manchester Evening News; New Statesman; Private Eye; Quartz; Reuters News; Sky News; South Wales
Evening Post; Telegraph; The Economist; The Guardian; The Huffington Post; The Independent; The Metro;
The Mirror; The Register Business; The Register Headlines; The Scotsman; The Sun; The Times; Times Educa-
tion Supplement; Yorkshire Evening Post; Yorkshire Post. US: ABC News; Bloomberg; Buzzfeed; Chicago Trib-
une; CNN; CNN Money; Forbes; Fox News; Herald Tribune [International NY Times]; Los Angeles Times;
Newsmax Media; Newsweek; The Daily Beast; The Huffington Post; The New York times; The Onion; The
Wall Street Journal; The Washington Post; U.S. News and World Report; USA: 9 to 5 Google; 9 to 5 Mac;
APPLE Press Releases; Ars Technica; CNET News; Daring Fireball; Hacker News; Mashable; NYTIMES Tech;
Technology Review; The next Web; The Verge RSS; Venture Beat; WIRED Busiess; WIRED Culure; WIRED
Science.

Netherlands: 360 magazine; Adformatie; Adforrmatie; Algemeen Dagblad; Binnenlands bestuur; Bright TV;
CBS; CNV; COC; De Groene Amsterdammer; De nieuwe reporter; De Telegraaf; de Volkskrant; Dutch News;
Eerste Kamer; Elsevier; Europees Parlement Nieuws; FD; Follow the Money; Het Financieele Dagblad; Het
Parool; Intermediair; Joop; Libelle; Metro; Nederlands Dagblad; Nederlandse Staatscourant; NOS; Novib;
NRC Handelsblad; NU; Reformatorisch Dagblad; RTL Nieuws; SCP; TPO; TPO; Trouw; Vice; Villameida; WNL
TV; Zondag met Lubach; Zorg + Welzij.

INJECT PROJECT Page 22 of 48



D1.2: Extended and aggregated digital services and tools INJECT (ICT 732278)

Norway: Aftenposten; Bergens Avisen; Bergens Tidende; Dagbladet; Dagens Neaeringsliv; DIGI.NO; Drammens
Tidende; E24; Folkehelseinstituttet; Forskning.no; Klassekampen; Lovdata; Nationen; NRK; Statistisk sentral-
byra; Stavanger Aftenblad; Stortinget; TV2; Verdens Gang (VG).
Australia: Herald Sun; The Brisbane Times; The Courier-Mail; The Daily Telegraph (Australia); The Sydney
Morning Herald. Austria: Friedl News; FutureZone.at; ORF - Osterreichischer Rundfunk. Belgium: New Eu-
rope. Bhutan: Bhutan Observer. Canada: The Globe and Mail; Toronto Star. Cyprus: North Cyprus News.
Czech Republic: Prague Daily Monitor. Denmark: Copenhagen Post. Egypt: Daily News Egypt. EU: EuroFora.
France: BFMTV; Connexion Newspaper; Francelnfo; L'OBS; Le Express; Le Figaro; Le Monde; Le Monde
Diplomatique; Le Parisien; Le Point; Les Echos. Greece: Ekathimerini; Eleftheria; in.gr; Naftemporiki;
News247; Newsbeast; Newsbomb; Parapolitika; Proto Thema; Real; Skai; To Pontiki; To Vima; Zougla. Hong
Kong: South China Morning Post. Iceland: News of Iceland. India: Business Standard; Economic Times; Fi-
nancial Express; Live Mint [INDIA]; The Indian Express; The Ken. Indonesia: Jakarta Globe. Ireland: Irish Daily
Star; Irish Examiner; Irish Independent; The Irish Sun; The Irish Times. Kenya: Daily Nation. Namibia: The
Namibian. Nigeria: The Punch; Vanguard. New Zealand: Dominion Post; New Zealand Herald. Poland: Kra-
kow Post. Portugal: Portugal Resident. Qatar: Al Jazeera. Scotland: Herald Scotland. South Africa: Business
Day Live; Independent Newspaper; Mail and Guardian; News24. Spain: Cinco Dias; El Mundo; El Pais. Swe-
den: The Local Newspaper. Switzerland: Neue Ziricher Zeitung; SRF; Tagesanzeiger. Thailand: Bangkok Post.
Table 1. Public news sources that contribute to INJECT's data layer, by country of news source

The current set of news sources was curated by an informal editorial team from INJECT,
which used simple criteria to select news sources by country. These criteria included the
inclusions of newspapers that represented a range political and social perspectives, to re-
duce the risk of echo chambers in the creative guidance that INJECT generates, and the ex-
clusion of newspapers that encouraged or promoted nationalist agendas that are in conflict
with the founding principles of the European Union.

3.1. Private News Archives and the News Importer Component

One requested INJECT capability not foreseen at the beginning of the project was to use
newspapers’ own digital archives to generate creativity support for discovering new angles
on news stories. Whereas most of INJECT’s digital resources at the data layer are extracted
from national and international news outlets, the 3 regional Norwegian newspapers in the
consortium highlighted that most of their news is local, and would best be supported with
local digital news archives. Furthermore, all 3 local newspapers share a digital news archive,
part of which was made available to the consortium for experimentation. A pilot version — 6
months of news reported by all 3 newspapers from January to June 2017 — was extracted
from the original archive and made available as JSON files and integrated into Presser’s
Crawler component.

Unlike the News Crawler, the News Importer consists of only two parts: (a) the centralised
archive database, and (b) the crawler’s importer that processes the data for each archive.

3.2. Public Social media and video sources

INJECT uses Twitter in three ways. First, it searches for tweets posted by specific individuals,
second it searches for tweets relevant to a user query and last it searches by location. Start-
ing with the individuals, we start with the individual identified in the individuals view, we
search for the corresponding Twitter account (handle) and we test if the account that we
find is verified. If we find a verified account then we get the latest tweets that this person
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wrote in the past four days. All tweets are saved in a JSON file (see an example JSON excerpt
in Figure 4.

Thu Dec 21 :155:43
"favorite count": [
1.

"retweet_count": (3,

1,

"Ttweet_score": [

LGBT, media freedoms samp;

Figure 4. Example excerpt of a JSON file

Next, we score the retrieved tweets. Every tweet gets its own score. The score provides an
indication of the impact of each tweet for the particular individual. The scoring algorithm is
shown in Figure 5.
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Start: Given a twitter handle or a query
Items<- Initialise
for each tweet in items do
NoTerms € @
Nolourn& @
if tweet # @ then
// Initialise score with # of likes
score€< numberOfLikes(tweet)
//Increase score based on # of retweets.
score<score + numberOfRetweet(tweet)
if journalistExist(tweet) then
score€ score + score*0.2
Nolourn € 1
if querryTermExist(tweet) then
score€<score + score*0.1
NoTerms € 1
if NoJourn = @ and NoTerms = @ then
score€<score - score*0.05
end if

end for

Figure 5. Scoring Algorithm

In a nutshell, the scoring algorithm adds points for each like and retweet a tweet has. We
add a bonus score if the tweet mentions any journalist site or term that we find important
and we subtract if it does not. Once we compute the scores of all the tweets of an individual,
we calculate an average score of his/her tweets. If a tweet is greater than the double of the
average tweet score, we retain it and collect it in a new JSON file of impactful tweets. If an
individual does not have any impactful tweets, we just retain the tweets with the greatest
scores. We repeat the process for all the individuals. An example of results for tweets posted
by individuals is shown in Figure 6.

Other popular tweets

Relevant tweets

Theresa May

The UK passport is an expression of our

Theresa Mary May (; née Brasier ; born
1 October 1956) is a British politician
serving as Prime Minister of the United
Kingdom and Leader of the Conse...

© INJECT PROJECT

We are getting on with the job of Brexit -

and we will not be derailed:

We'll be delivering the Brexit people
voted for.

independence and sovereignty -
symbolising our citizenship of a proud,

grea...

We will deliver on the will of the British
people and get the best Brexit deal for
our country - securing the great...

Threats of violence and intimidation are
unacceptable and have no place in our
politics. Everybody should be treate...

Figure 6. Example of results for tweets posted by individuals

.@jeremycorbyn has been caught
misleading students yet again. When will
he apologise to them? #PMQs
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When we query Twitter for tweets relevant to a user query, we follow a similar process as
the one described above. We use a query of terms and we get the latest tweets relative to
that query term by using the same API. Then we calculate the score of each tweet and create
three JSON files. One JSON file contains with all the tweets returned by the Twitter API, a
second JSON file contains the most impactful tweets and a third one contains tweets that
have hashtag keywords that relate to the query terms.

Here are some trending topics on twitter to inspire your story

Greece - Athens

1

Merry Christmas

#stinigiamas Kola Xprotovyevve

#2018_in_3_words

#melomakarona_movies #HappyTraveller

Figure 7. Querying Twitter by location

Last, we query Twitter by location. We identify the current location of the user and
we use it to retrieve some of the trendiest hashtag or terms which are related with
the chosen location, see Figure 7. By clicking on a hashtag, we re-direct the user to
the twitter website that shows related tweets.

3.3. The VJ Movement’s Database of Digital Cartoons

To support INJECT’s Quirky strategy, INJECT also indexes and searches cartoons avail-
able via the Cartoon Movement, the Internet's #1 publishing platform for high quality
political cartoons and comics journalism. The cartoons can be accessed manually at:
https://www.cartoonmovement.com/cartoon. The database is contributed to, and
therefore updated each day by a network of contributing artists. The database cur-
rently contains over 40,000 digital cartoons that form part of INJECT’s data layer.

3.4. INJECT’s Persistence Component

We developed a persistence component to enable personalisation of INJECT for specific us-
ers or groups of users. The first step to develop the persistence component has been the
implementation of user authentication capabilities. INJECT takes advantage of three well
known platforms and their authentication services, Google, Facebook and LinkedIn. INJECT
users have three options, they can sign in by using either their Google, Facebook or LinkedIn
account. Through the authentication part of the persistence component, INJECT users are
able to sign in and reach their profile section.

The next step was to develop the so called access control list (ACL). ACL is a list of permis-
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sions attached to an object. An ACL specifies which users or groups of users are granted ac-
cess to objects, as well as what operations are allowed on given objects. Each entry in a typi-
cal ACL specifies a subject and an operation. Moreover, ACL enables different users to have
access to different private archives. ACL ensures that only authorised users have access to
newsrooms’ private archives. ACL follows a group-based structure. Each group corresponds
to a private archive, so members of each group are users that should have access to this ar-
chive. The archive administrator is able to authorize a group to have access to a private ar-
chive. After a user has been added to a group, he/she has the option to include the private
archive as a source for his/her queries.

A further step was to enable journalists to “bookmark” articles that they find using INJECT.
The bookmarking functionality allows journalists to keep records of articles that they found
interesting and will help them to develop their story. With this functionality, users can select
articles that they want to keep in their bookmarks by simply clicking at the specified field in
the article view. They can also see in the results of their queries which articles are already
bookmarked. Users are able to remove bookmark from an article, too. Last, we developed
the display pane, in which users are able to see all their bookmarks and to organize them.

3.5. Pre-Commercial Implementation of the Application Layer

To deliver the levels of performance, reliability and robustness that newsrooms and journal-
ists require from interactive tools such as INJECT, this work package also experimented with
different technical set-ups and support services. At the start of month M12, after exploring
different configurations and services, INJECT’s application services were installed on com-
mercial Heroku servers with monthly payments to ensure adequate performance levels. The
current configuration uses the paid services reported in Figure 8, with associated monthly
costs.

Commercial service and role Approximate monthly cost
Hetzner Online (hetzner.com), which runs INJECT on a dedi- €50
cate root server to perform the very CPU intensive data
processing, both at a development as well as live environ-
ment. In addition to a live server, it was essential to have a
server with the same setup that would 1) enable the tech-
nical team to test new functionality without affecting the
live version and 2) roll over to the primary server in case of
minor or major failure to the live server.

Amazon AWS ElasticSearch Service (aws.amazon.com/ec2), €180
which utilises Amazon Elasticsearch Service’s capabilities to
handle INJECT's availability, scalability, and security that
INJECT production workloads require.

Anturis (anturis.com), which minimises maintenance com- €90
plexity and monitors INJECT’s services and activities such as
CPU usage, number of articles collected and (re)indexed,

and number of API calls made in a specific timeframe.
Figure 8. Different paid services that support the INJECT application layer
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4. INJECT User Interfaces

Journalists interact with the INJECT tool through either a series of plug-ins to existing tools
that journalists use or, to ensure wider accessibility, a standalone web application. As de-
scribed in section 2.2, the existing user interfaces are the:

— Google Docs Add-on interface;

— Content management system interface, e.g. for WordPress and other commercial
content management systems;

— Adobe InCopy interface, for use with this editor in use in some newsrooms;

— Stand-alone interface for web browsers.

The INJECT user interfaces were designed and developed to ensure qualities of effective cre-
ativity support tools were delivered — qualities such as pain-free discovery and exploration of
information, simple ideas generation, and integration with existing work practices. There-
fore, INJECT:

— lIsintegrated into the existing work tools of journalists;

— Switches on or off in these existing work tools with one interaction;

— Minimises the number of interactions to discover and generate ideas for new news
stories;

— Plugs into bespoke information and news sources, as journalists require;

— Enables journalists to record the results of INJECT use directly into their regular work
tools.

The INJECT user interfaces are also consistent with the wider INJECT product and service
brand. The interfaces incorporate the brand logos, colours and style guidelines in order to
offer a unitary experience to journalists who use the tool.

This section describes and demonstrates selected interactive capabilities of the INJECT user
interfaces, and reports the rationale for these capabilities. As in the Deliverable D1.2 it fo-
cuses on the Google Docs Add-on version of the interface, but includes parallel examples
from other tools, to demonstrate these other interfaces.

4.1. The Google Docs Interface

To support journalists to undertake the pain-free exploration of information and ideas that
was associated with creative thinking, INJECT’s digital creativity support was integrated into
the Google Docs editor. Google supported a research sidebar of the editor window called the
Google Docs Add-on that allowed a user to start searches and browse results. Therefore, the
team decided to deliver INJECT’s creativity support through this Add-on, referred to simply
as the sidebar.

The sidebar was the pre-defined Google Docs component that appeared to the right of the
editor. However, the sidebar had a fixed width (300px) and poor performance with server-
side libraries, so design challenges were to embed usable and effective creativity support

INJECT PROJECT Page 28 of 48



D1.2: Extended and aggregated digital services and tools INJECT (ICT 732278)

that called different server-side services into the sidebar. INJECT was implemented with: (A)
features to generate candidate search terms directly from text already written in the larger
editor window; (B) small icons with mouse hover-box descriptions, to control the sidebar; (C)
mouse hover-boxes to present additional information quickly in context; (D) overlays to pre-
sent more information, and; (E) server-side services that preloaded news information to
overcome the sidebar’s performance limitations. The designs and implementations of these
5 features were improved incrementally during the journalist-led prototyping, for example
by merging control icons and reducing the number of required interactions, so that, for ex-
ample, the journalist received creativity support in as little as 2 clicks.

Figure 9 shows the final design of the INJECT sidebar. The left side shows the launch setup
and 4 functional areas. The first area was the news topic space — a journalist could enter
terms or import them directly from the text editor to describe topics of the current news
story. The second area was the strategy space — a journalist could invoke different creative
search strategies using the described topics. The third, which occupied over 80% of the side-
bar, was the information space. A journalist could scroll, mouse hover-over and click re-
trieved news information and creative sparks to discover and generate new ideas for news
angles. The fourth space, fixed at the bottom of the sidebar, was the control space. The
journalist could access different tabs to manage tool settings, collaborate with online com-
munities and follow a tutorial. An example of this tutorial is shown on the right side of Figure
9. A small number of INJECT features were also implemented in a separate dialog window
that would appear over the editor window. However, due to the limited functionality of that
dialog component, most features were implemented in the sidebar, so that journalists could
simultaneously use it and write new articles.

When the INJECT Google Docs Add-on is installed, a journalist launches the INJECT tool by
selecting the Start INJECT pull-down menu option in Google Docs. The INJECT start page is
shown in Figure 9. INJECT opens as the branded sidebar of the text editor tool in Google
Docs. From this single sidebar, the journalist can access all INJECT capabilities.
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Figure 9. The INJECT sidebar’s 4 functional areas and an example of the tutorial support available to journalists

The journalist is free to work as normal with the text editor, and to invoke and use INJECT as
required, at the time and in the work flow that the journalist chooses. Such flexibility was
considered to be important for journalists from different backgrounds to take up and use
INJECT. The journalist can start to write the new news story using the text editor, s/he can
enter keywords directly into INJECT to initiate creative searches, or s/he can select text from
her evolving story, to initiate creative searches. INJECT does not impose any restrictions on
how and when the journalist can use it, so that it is open to the widest range of journalist
work practices.

For example, imagine that the journalist wishes to explore the on-going humanitarian crisis
in Yemen. She has already typed some first thoughts into the text editor. She highlights, for
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example, the header text in the editor, then clicks the + feature in the right-hand top corner
of the sidebar. In response, INJECT parses and extracts keywords from the entered text, and
displays these topic terms, as shown in Figure 10.

E ne Crisis in yemen =
File Edit View Insert Format Tools Table Add-ons Help All changes saved in Drive (ST s"‘"
|  ~ T 100% - Heading1 -~ Calibri v 225 - More ~ 2 A INJECT X

1 2 3 4 5 6 7 .
X crisis X yemen X @

humanitarian x
o SENORN - BECEE

The Humanitarian Crisis in Yemen

The situation in Yemen is looking increasingly desperate with United Nations humanitarian agencies
issuing an urgent new appeal for the Saudi-led coalition to fully lift its blockade on Yemen.

Info

= OOFBE INJECT s

Figure 10. The INJECT sidebar, displaying extracted keywords from highlighted text in the text editor

INJECT allows the journalist to review edit, add and delete each topic term directly in the top
of sidebar shown in Figure 10, before launching each creative discovery activity. Moreover, if
needed, s/he can use the INJECT toolbox feature accessible via the footer of the INJECT side-
bar, to parameterise and control other aspects of INJECT’s creative support. The INJECT
toolbox feature is shown on the left-hand side of Figure 11.
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Figure 11. The INJECT toolbox and creative search parameters

The INJECT toolbox offers the journalist features to manage various parameters and hence
control use of their use of the INJECT tool. These features and parameters are:

— The publication date(s) of the news information that INJECT uses to generate creative
guidance, to provide the journalist some control over generation and hence the crea-
tive guidance that the journalist receives;

— The different types of news source that INJECT uses to generate creative guidance —
either from the 300 public news sources in the data layer that are reported in Ap-
pendix A, or the news organisation’s local news archives, or both;

— The publication language of the of news information that INJECT users to generate
creative guidance, to provide journalists with filters to control the language that the
creative guidance is generated in. This language control emerged as an important re-
quirement of journalists in different European countries;

— The language of INJECT’s user interface, so that INJECT offers journalists creativity
support in the native languages of these journalists and reduces cognitive barriers to
creative thinking with the news information and creative sparks. The changing of the
language parameter changes the presented language of all interactive features, help
support, explanations of the creative search results and the presented creative
sparks;

— The use or otherwise of the creativity sparks capabilities, so that the journalist can
work both with and without this interactive feature. Feedback on earlier versions of
INJECT revealed that more experienced journalists will not use creativity sparks as
much as inexperienced journalists, so a feature to remove this capability from jour-
nalist sessions was added;

— The use of INJECT in work or evaluation mode. Evaluation mode was added to enable
effective in-situ testing of the INJECT tool and services with consortium partners, to
collect important testing data about the tool’s use.
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At any time, the journalist can return to the main screen, and the INJECT sidebar, to continue
working.

To request creative guidance in INJECT, the journalist simply clicks on the 6 creative search
icons underneath the sidebar’s topic terms in INJECT’s strategy space. Each icon was de-
signed to communicate the specific creative news angle. A simple hover-over displays the
text name of the creative news angle to the journalist. INJECT presents its creative guidance
to the journalist in the sidebar, underneath the icons in INJECT’s information space. Figure
12 shows a segment of the INJECT sidebar that presents news articles and individuals re-
trieved in response to the topic terms. The journalist can request more creative guidance at
any time using the refresh icon that is presented below the icons. The sidebar presents news
articles that INJECT computed have creative potential in chunks of 10, and the journalist can
scroll down the sidebar to access the information that is not visible directly in the sidebar.
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Figure 12. The INJECT sidebar, showing news information retrieved using INJECT’s backing and evidence creative strategy, presented in
interactive cards

In the sidebar INJECT presents a simple explanation for the news information that it presents
to the journalist, as shown in Figure 13. Furthermore, some of the elements of the explana-
tion, such as publication dates and public/private news information sources, are interactive,
and can be clicked on to change the elements. This interactivity was added to the explana-
tion to encourage the journalist to play and explore with different news sources and infor-
mation, as part of the creative discovery process.
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Figure 13. INJECT’s interactive explanation text presented at the top of the sidebar. The journalist can click on the green text to change
INJECT parameters and launch new requests for creative guidance

Furthermore, at any time, the journalist can request INJECT to provide a more in-depth ex-
planation why it is presenting the news information that it is. INJECT generates adapted ex-
planation texts, which it presents to the journalist in the sidebar space, as shown in Figure
14.

< M docs.google.com (v} © th =N
The Crisis in Yemen [ nammaiden@gmail.com ~
File Edit View Insert Format Tools Table Add-ons Help Al changes saved in Drive Comments
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. . e s INJECT is presenting this news
The Humanltal“lan CI“ISIS in Yemen information tor;/ou beca%se it is related
to your topics at the top of the sidebar,
and contains evidence of events related
issuing an urgent new appeal for the Saudi-led coalition to fully lift its blockade on Yemen. to the background of the topics, which
you can take creative inspiration from.
What does this mean?

The situation in Yemen is looking increasingly desperate with United Nations humanitarian agencies

First of all, each piece of news contains
either your topic terms, such as crisis,
and/or many terms that have similar
meanings to your topic terms. So, it is

possible that the news does not contain
any of your topic terms, but contains
many terms that are similar.

INJECT has done the hard work to
explore these similarities before it
presented this news information, to give
you more information and choice.

Furthermore, the news information was
published in a news source that is
recognised for publishing longer-read,
explainer stories (e.g. the Economist
and New York Times). These news
sources have already been selected by
INJECT's editorial team. The information
is also more than 500 words in length,
to enable it to report in depth. And the
news information contains many terms
that explain stories (e.g. cause and
impact).
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Figure 14. An example of INJECT’s more detailed explanation text, presenting the journalist rationale for the presentation of news infor-
mation using the creative strategy selected by the journalist

One INJECT challenge was to design complex interactions that inputted to and received out-
puts from sophisticated algorithms that produced unpredictable out-comes. Artificial intelli-
gence was framed as a new design material that required interactions that were transpar-
ent, opaque and offer shared control [Holmquist 2017], and journalists both in the evalua-
tions and elsewhere requested transparent creative algorithms to explain the presented
news information. However, INJECT’s designers also believed that these algorithms still
needed to be opaque, in order to retrieve information that was surprising and hence crea-
tive to users. Therefore, future work will refine INJECT’s interactions to offer different de-
grees of support related to the journalist’s familiarity with the tool, for example to offer
greater transparency and shared control to less experienced users, and to increase the
opaqueness for more experienced ones.

One new feature of the interaction layer of this version of INJECT is the use of interactive
cards. Unlike in the version submitted at month M6, each presented chunk of creative guid-
ance for the journalist is presented an interactive digital card, which are ordered, one after
the other, in the Google Docs and other sidebar representations of the creative guidance.
These new interactive cards offer the journalist new interactive capabilities, depending on
the source of the creative advice that is presented. For each individual presented as creative
advice to the journalist, the card presents the following information, to inspire and guide the
journalist, as shown in Figure 15:

— The name of the individual, which the journalist can click on;
— Basic information about the individual that is extracted from the person’s Wikipedia

description.
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Figure 15. INJECT’s creative guidance presenting individuals associated with the news story defined in the topic terms in the INJECT sidebar
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This card is different to the creative guidance delivered in the month M6 version of INJECT.
In contrast, the card for each news article presented as creative advice to the journalist pre-
sents the following, to inspire and guide the journalist, and is quite different to the m6 ver-
sion of the user interface:

The news article headline. If the journalist clicks on it, INJECT opens the original news
article at source in a news web browser tab. If the journalist hovers the mouse over
it, INJECT presents one creative spark that is related to headline, in hover-over text;
— The name of source of the article, and when it was published;
— If available, an image from the original news article;
— Part of the first sentence from the article, to provide the journalist with some context
about it;
— 10 colour-coded entities that INJECT extracted from the article. These entities are of
4 types: people, places, events and organisations, and provide an overview of some
of the important entities that are talked about in the news article. Moreover, each of
the presented entities is interactive using a mouse hover-over feature. Whenever the
journalist hovers the mouse over the entity, INJECT presents one creative spark that
is related to the entity, in the hover-over text. An example of one creativity spark is
shown in Figure 16. As such, the journalist can view quickly up to 10 contextualised
creative sparks simply by moving the mouse over a small part of the sidebar. Alt-
hough the sidebar only presents one recommendation at a time, the journalist can
quickly explore a large number of these recommendations by simply moving the cur-
sor over the entities, thereby supporting and directing the discovery of new news an-

gles.
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Figure 16. INJECT’s mouse hover-over creativity spark feature, showing one spark generated from one entity extracted from a news story

Moreover, by clicking on the top-right of each card, the journalist can “flip’ the interactive
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card and access further capabilities associated with this source of creative guidance. This
clicking and the features are shown on the left side of Figure 17. These capabilities are:

— A feature to open the news article at source in a new browser tab. If the journalist
clicks on it, INJECT opens the original news article in a news web browser tab;

— A feature to copy the citation reference for the news article into the device’s clip-
board, so that it can be pasted directly into any document that the journalist is work-
ing on;

— A feature to view the 10 creative sparks that can be viewed about the 10 entities that
INJECT extracted from the news article as a single list, on the flipside of the card. This
feature is shown in the middle of Figure 17;

— A feature to view the news article as a visual word-cloud on the back of the card, so
that the journalist can gain quick and new insights from the article without the need
to open or read it. This feature is depicted on the right side of Figure 17;

— A feature to instruct INJECT to generate 10 new creative sparks about the 10 entities
extracted from the news article and presented in the mouse hover-over feature;

— A feature to generate, in a new web browser tab, a new Google search based on the
topic(s) of interest and creative discovery angle entered and selected by the journal-
ist. Many of the evaluations of earlier versions of INJECT revealed that journalists
combined the use of INJECT, to discover new creative angles on news stories, with
Google searches to examine and collect data about the new news angle. Therefore,
for each request, INJECT automatically generates a Google search composed of the
terms used to describe the topic of interest in the INJECT sidebar and terms that de-
scribe some elements of the creative discovery angle that the news article was re-

trieved with.
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Figure 17. INJECT features associated with each interactive card presented in the sidebar. The features, from left to right are the different
reverse-side features, the list format of the creativity sparks, and the visual word-cloud generated from the news article.

The card to present each retrieved political cartoon that provides creative guidance using
INJECT’s Quirky and satire angle presents:

— The cartoon caption and a thumbnail image of the cartoon;

— The capability to open an enlarged version of the cartoon in a separate web browser
tab, if the journalist clicks on the thumbnail image;

— A feature to copy the citation reference for the news article into the device’s clip-
board, so that it can be pasted directly into any document that the journalist is work-
ing on;

— To generate, in a new web browser tab, a new Google search based on the topic(s) of
interest and Quirky and satire angle entered and selected by the journalist.

Figure 18 shows an example of a cartoon’s thumbnail image and caption presented in the
INJECT sidebar.
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Figure 18. The INJECT sidebar displaying digital cartoons associated with the topic terms, presenting using INJECT’s quirky and satire crea-
tive strategy

Newer versions of INJECT implement access to news information differently to previous ver-
sions. In the earlier versions, such as the one reported at month M6 in Deliverable D1.2, the
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journalist was able to explore information an individual or news article in an INJECT dialog
box over the editor tool. The dialogue box offered the journalist different capabilities, such
as incorporating highlighted text from the news article directly into the text open in the text
editor. In the newer versions, the dialog box feature was replaced with direct access to the
original text from the newspaper or Wikipedia websites in new web browser tabs, to reduce
risks associated with ownership of newspaper content. After consideration of legal advice,
the re-representation of news information in the frame page was deemed to pose an unnec-
essary legal risk, so it was removed. INJECT now presents the original news information arti-
cles from source, in separate web browser tabs, as shown in Figure 19.

The Crisis in Yemen - Google Docs Trump administration weighs deeper involvement in Yemen war - The Washington Post
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Newly recruited Houthi fighters ride on the back of a truck during a parade in Sanaa,
Yemen, before going to fight government forces. (Khaled Abdullah/Reuters)

By Karen DeYoung and Missy Ryan =

Defense Secretary Jim Mattis has asked the White House to lift Obama-era

restrictions on U.S. military support for Persian Gulf states engaged in a

protracted civil war against Iranian-backed Houthi rebels in Yemen,

according to senior Trump administration officials.

Figure 19. INJECT presenting original news information from source, in different web browser tabs

The INJECT sidebar also supports the journalist to explore each entity in more detail. By click-
ing on an entity, rather than hovering the cursor over it, the sidebar displays a concept card
definition of the entity, which the journalist can use and manage as his/her own private con-
cepts set. Figure 20 shows the sidebar when the journalist clicks on one entity — is this case
Archibald Cox. The sidebar presents a concise definition of the person, which the journalist
can then use to discover and examine the new news story further.
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Figure 20. INJECT presenting the concept cards for clicked entities in the INJECT sidebar

4.2. INJECT’s CMS & Standalone Interfaces

As of month m12, INJECT has been implemented for the following existing user interfaces in
addition to the Google Docs Add-on:

— The CMS interface, e.g. for WordPress and other, often custom-made, content man-
agement systems using TinyMCE. TinyMCE is a popular HTML WYSIWYG editor com-
patible with most content management systems;

— The Adobe InCopy interface, for use with this editor in use in some newsrooms;

— The stand-alone interface for web browsers.

The CMS interface provides all of the capabilities described in the previous section for the
Google Docs user interface. The Adobe InCopy and stand-alone web browser interfaces do
not offer journalists some of the features due to their technical implementations. For exam-
ple, in the web browser interface, the journalist cannot highlight text to parse and extract
topic terms to auto-populate the side bar with these terms.

Each of these other user interfaces is outlined briefly in turn.
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4.3. The TinyMCE INJECT Interface for Content Management Systems

After installing and configuring properly the INJECT plugin for TinyMCE, the user will get an
“INJECT” button inside the editor as shown in Figure 21; by clicking it, the INJECT sidebar will
be launched. From this point on, the user can have the same experience as described above
for the Google Docs Add-on, s/he can retrieve the same articles, perform the same queries,

take advantage of the same creative news angles and interact with the editor in the same
way.

Q ®
INJECT plugin for TinyMCE

File~v Editv Insert~ View~ Format~v Table~ Tools~

L) Fomasv | B 7 | E E 2 E|E-iE- & &

& o | injECT

Info

= OO®F INJECT |

Figure 21. INJECT plugin for TinyMCE

Wordpress is one of the most popular Content Management Systems (CMSs), our users will
be able to access the INJECT sidebar inside their WordPress environment without any limita-
tions. By installing the INJECT WordPress plugin, WordPress will enable a new button inside
the editor which launches INJECT sidebar. As shown in Figure 22, INJECT sidebar is launched
inside WordPress and users can use INJECT exactly as described above.

INJECT PROJECT Page 41 of 48



D1.2: Extended and aggregated digital services and tools INJECT (ICT 732278)

D A njec 7 B 4 New ViewPage Howdy, journalist [l
- ) Q ®
@ Dashboard Edit Page Add New
A Posts . "
INJECT plugin for WordPress Publish
03 Media
Permalink: http:/www.inject.eu/wordpress Change Permalinks EEEE
W Pages
; Status: Published Edit
All Pages Q] Add Media —_ 9 Status: Published Edit
B I = = o« = = = — = ® Visibility: Public Edit
— = (= = = = = - -~

[if] Published on: Mar 19, 2017 @ 10:54

® comments "

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Vivamus rhoncus dolor
A Appearance velit, et pretium purus interdum nec. Sed eget tristique lorem, a tristique tortor. Move to Trash W

£ Plugins In hac habitasse platea dictumst. Aenean consequat accumsan feugiat. Curabitur

. mollis diam vitae odio lacinia dapibus. Fusce fermentum nisl tellus, sit amet .

e Users o i o _ . Page Attributes
tincidunt leo eleifend ac. Ut bibendum feugiat ligula, sit amet elementum dui

Tools N .o N . a2 2 N N
# congue a. Mauris sollicitudin viverra dignissim. In et viverra turpis. Integer Order
Settings posuere ante at semper commodo. Proin condimentum dui sed justo luctus 0
© Collapse me tempus. Fusce vel odio eu est feugiat auctor. Pellentesque et purus lobortis,
R o . Need help? Use the Help tab in the upper
viverra ex eget, facilisis turpis. right of your screen.

Nulla dapibus nibh quis feugiat tristique. Vestibulum sollicitudin sed mi vitae
Featured Image

ultricies. Aliquam erat volutpat. Fusce malesuada neque at massa vestibulum,

non faucibus eros tempus. Mauris viverra dignissim lorem, aliquet fringilla nunc Set featured image

molestie ac. Curabitur mattis consectetur augue vel dignissim. Nulla tempus sem

ac nisi varius vulputate. Nunc tincidunt luctus porta. Aliquam accumsan sed nisl

sit amet blandit. Quisque dolor felis, feugiat vitae blandit sed, gravida eu ante.

Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia

Curae; Mauris vitae tellus id dolor varius luctus.

Class aptent taciti sociosqu ad litora torquent per conubia nostra, per inceptos

himenaeos. Etiam tempor molestie massa, laoreet semper diam mollis faucibus.
Donec sed elementum leo. Aenean volutpat metus urna, eu molestie sem feugiat
porttitor. Sed finibus quam justo, vitae malesuada sem venenatis vitae. Praesent Info

cursus mi eget massa ullamcorper maximus et quis ante. Nam viverra leo eget o -
INJECT s
Sus mi eget masa naximus et quis 2 iverraleo e Yel= |

i)

Figure 22. INJECT user interface for Wordpress

4.4. The Adobe InCopy INJECT Interface

In response to demands from newsrooms, a version of INJECT was also implemented to op-
erate with Adobe InCopy text editor also used in some newsrooms. A tailored package was
implemented, to enable INJECT to be implemented with the editor. This package can be ac-
cessed at: https://injectproject.eu/downloads/plugins/adobe/Inject.zxp. Due to technical
limitations, not all interactive INJECT features could be implemented in this user interface.
An example of the InCopy user interface is shown in Figure 23.
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Figure 23. INJECT user interface for the Adobe InCopy text editor

4.5. The stand-alone INJECT interface for web browsers

Investigations revealed that many independent journalists and bloggers do not work with
the text editors and content management systems that are used in more traditional news-
rooms. Moreover, an increasing number of journalists think about angles for and write news
stories in different contexts with different types of device, so there was a need to be able to
implement INJECT on mobile devices using a responsive web page. Therefore, INJECT was
implemented as a responsive web page accessible on different types of device.

One restriction of the original sidebar design for Google Docs and other content manage-
ment systems was the fixed width of the sidebar. This fixed width resulted in a single-column
format that the user scrolled, to access news information and creative guidance. This re-
striction did not apply to the web browser version. Moreover, the single-column format on a
standard-width web browser page on a computer or laptop device resulted in a poor reada-
bility and inefficient use of screen real estate. Therefore, the web browser version was rede-
signed to allow a multi-column format that responded dynamically to the resizing of the web
browser window. An example of this format, showing 3 columns of news information re-
trieved from the Backing and evidence creative strategy, is shown on the left side of Figure
24. Likewise, the responsive version of the app also displays INJECT on a mobile device, as
shown on the right side of Figure 24. On most devices, INJECT’s creative guidance is present-
ed single-column on the device.
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Figure 24. INJECT user interface for standalone web browsers, on desktop computer and mobile device

Furthermore, to allow journalists to collaborate and share the results of different creative
guidance that is generated by INJECT, a new interactive feature is available in month M12 to
copy and share a bespoke tinyURL, which enables the receiving journalist to view the same
creative guidance as the sending journalist within their own web browser.
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5. Summary and Outlook

Technical progress in WP1 over the first 12 months of INJECT has been good. The project has
delivered a sophisticated new product for use by journalists in newsrooms and other profes-
sional environments that is based on a set of advanced services and components. The prod-
uct is in use in newsrooms within the consortium. Moreover, the product’s use of the 3-tier
architecture has enabled cost-effective adaptation of the product for use in different set-
tings:

— The distinct interface layer has enabled new versions of INJECT to be delivered quick-
ly for different text editor and web application environments;

— The separate application layer has been enabled these new versions of INJECT to
have most if not all of the reasoning and interaction capabilities of INJECT at launch;

— And the separate data layer has enabled configurations of the INJECT product to ma-
nipulate news and social media information from different private and public sources
and written in different languages.

Table 2 reviews the project’s delivery on the 15 key functional requirements that were speci-
fied in Deliverable D1.1, at month M3 of the project, by the consortium’s news partners. Of
these 15 key functional requirements, a total of 7 have been satisfied fully (including the 5
highest-ranked requirements) and 3 remain unsatisfied.

Functional Requirement Ranking by Satisfaction or otherwise at month M12

journalists
1. Individuals: creatively ex- 1% place Requirement satisfied fully: Journalists are able to explore
plore different human angles human angles on stories using the fully implemented Peo-
in a news story based on the ple strategy.

different people and roles
associated with the story.

2. For each article extract and | 1% place Requirement satisfied fully: Journalists are able to explore
present different concept (tied) creative angles related to places, things, people and organi-
categories such as places, sations based on INJECT’s implemented entity-extraction
things, people and organisa- algorithms and creativity sparks associated with these enti-
tions. tles.

3. Search private news ar- 2" place Requirement satisfied fully: Journalists at the 3 Norwegian
chives. newspapers are able to retrieve news information from

their private news archives, and the VIMO is able to access
its library of digital cartoons via the Quirky strategy.

4. Quantifiable elements: 2" place Requirement satisfied fully: Journalists are able to explore
creatively explore numerical (tied) guantifiable elements related to stories using the fully im-
and quantified information plemented Quantifiable strategy.

about a news story in order to
back it up with evidence in
new and useful ways.

5. Data visualizations: crea- 2" place Requirement not satisfied: The data visualization is unim-
tively explore different data (tied) plemented at month M12, due to other emerging require-
sets and visualisations in or- ments that were prioritized to be satisfied for this delivera-
der to generate new and ble. The data visualization creative search algorithms have
useful ways about how to been designed, and can be implemented before month
display information in a news M18.
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story to encourage human
insight.

based on the number of re-
tweets and favourites.

6. Search additional web news | 3™ place Requirement satisfied fully: The INJECT data layer is fully
sources, upon request. extensible, and new news information sources can be add-
ed to it with minimum designer effort, as long as the news
source provides a public RSS feed and is not behind a pay-
wall.
7. Bookmark search results 3™ place Requirement partially satisfied: Completion satisfaction of
and categorise bookmarks (tied) this requirement will be implemented once full user au-
using tags. thentication and persistence features are in place.
8. Causal: creatively explore 3™ place Requirement satisfied fully: Journalists are able to explore
the background events that (tied) causal elements related to stories using the fully imple-
underpin a story in order to mented Causal strategy.
discover a new angle to the
story from its background.
9. Search for topic timeline. 3™ place Requirement partially satisfied: This requirement was not
ie ully satisfied by mon . ough capabilities to show
tied fully satisfied b th M12. Although bilities to sh
the timeline of news articles have been developed, these
capabilities have yet to be integrated into the product at
the end of month M12.
10. Generate search queries 4" place Requirements satisfied: Journalists are able to automatical-
for news information to stim- ly generate search queries from news information using
ulate journalists to create new features implemented in the target Google Docs and Ti-
story angles. nyMCE text editors. However, these capabilities do not exist
for other INJECT-supported interfaces.
11. Rank articles in provided 5™ place Requirement not satisfied: The requirement referred to the
sources by social media im- (tied) capability to rank articles in provided sources by social me-
pact. dia impact, where social media impact is related to the
number of Likes and/or Shares. This is scope to implement
this requirement in the remaining 6 months of INJECT.
12. Find social media entries 5™ place Requirement partially satisfied: This requirement was
that relate to topics and have | (tied) refined to specify that INJECT should use news information
links to articles published in from Facebook and Twitter. The requirement has been
specific sources. implemented for Twitter, but not for Facebook.
13. Search well-established 6" place Requirement fully satisfied: Journalists can use INJECT to
and known news sources. discover new angles on stories using almost 300 selected
news sources, selected by the INJECT editorial group.
Moreover, these news sources are reported in the Norwe-
gian, German, Dutch and French languages, as well as Eng-
lish.
14. Quirky: creatively explore 6" place Requirement satisfied: Journalists are able to explore unu-
unusual or comical infor- (tied) sual or comic information related to stories using the im-
mation about a story as a plemented Quirky strategy, which retrieves information
means of using wit to report from the VJMO's digital library of cartoons and predefined
serious news. video sources.
15. Rank “tipping points” 7" place Requirement not satisfied: Other emerging requirements

and features were implemented due to greater importance.

Table 2. Functional requirement satisfaction at month M12

There are 2 main reasons for non-satisfaction of some of the requirements — both associated
with optimising the use of the project’s development resources. The first was the emergence
of new requirements after month M3, which were then prioritised by consortium members,
which delayed implementations to meet all of the requirements. The second reason was the

INJECT PROJECT

Page 46 of 48



D1.2: Extended and aggregated digital services and tools

INJECT (ICT 732278)

need to dedicate more development resources early to refactor some aspects of INJECT's
architecture, services and components, to increase the resulting product’s flexibility. It is
hoped that some resources available in work packages WP1 and WP4 from month m13 on-
wards can be committed to implement the remaining functional requirements.

Likewise, Table 3 reviews the project’s delivery on the 15 key non-functional requirements
that were also specified in Deliverable D1.1, at month M3 of the project, by the consortium’s
news partners. All of these requirements have been satisfied to some degree, with 3 of the 6

requirements fully satisfied.

Non-Functional Requirement

Satisfaction or otherwise at month M12

1. Accessible from desktops, tablets and
smartphones.

Requirement fully satisfied: INJECT is accessible and usable
through a responsive web application for desktop, tablet
and smartphone devices, as well through web browsers to
access the other text editor applications that are supported.

2. Integration with popular editors.

Requirement fully satisfied: INJECT can be used as an inte-
grated sidebar within Google Docs, Adobe InCopy, Word-
press, Joomla ,Drupal, and other TinyMCE text editors.

3. Support for different languages.

Requirement fully satisfied: Journalists can interact with
INJECT in the English, German, French, Dutch, Norwegian
and Italian languages. Journalists working in any of these
languages can manipulate news information written in the
English, German, Dutch and Norwegian languages.

4. Enhanced usability and gentle learning
curve.

Requirement satisfied: Journalists are able to interact with
INJECT through a positive user experience that was co-
designed with and validated by working journalists. At
month M12, the number of reported usability problems is
small. Journalist learning of INJECT is supported with an
embedded tutorial system and extensive help features.

5. No user perceived performance penalty
when compared to general-purpose search
engines.

Requirement partially satisfied: Recent implementation of
the enhanced Hetzner Online, Amazon AWS ElasticSearch
and Anturis services was intended to reduce perceived
performance lags with respect to Google Search. INJECT
performance has improved since these upgrades, but on-
going service monitoring will be needed to ensure satisfac-
tion of this requirement.

6. User authentication with support for insti-
tutional accounts.

Requirement partially satisfied: Institutional accounts have
yet to be implemented for INJECT news partners.

Table 3. Non-functional requirement satisfaction at month M12

Of the 2 requirements that are partially satisfied at month M12:

— INJECT’s performance will be determined in part by the level of monthly expenditure
on commercial servers and services. This performance-expenditure trade-off will be
explored during the T1.3 Summative Evaluation work from months M13 to M15;

— Completion of INJECT’s user authentication features will ensure that the requirement

is satisfied.
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