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Abstract
The huge amount of the available information in the Web creates the need for effective information extraction systems that are able
to produce metadata that satisfy user’s information needs. The development of such systems, in the majority of cases, depends on
the availability of an appropriately annotated corpus in order to learn or evaluate extraction models. The production of such corpora
can be significantly facilitated by annotation tools, which provide user-friendly facilities and enable annotators to annotate documents
according to a predefined annotation schema. However, the construction of annotation tools that operate in a distributed environment
is a challenging task: the majority of these tools are implemented as Web applications, having to cope with the capabilities offered by
browsers. This paper describes the NOMAD collaborative annotation tool, which implements an alternative architecture: it remains a
desktop application, fully exploiting the advantages of desktop applications, but provides collaborative annotation through the use of
a centralised server for storing both the documents and their metadata, and instance messaging protocols for communicating events
among all annotators. The annotation tool is implemented as a component of the Ellogon language engineering platform, exploiting
its extensive annotation engine, its cross-platform abilities and its linguistic processing components, if such a need arises. Finally, the
NOMAD annotation tool is distributed with an open source license, as part of the Ellogon platform.
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1. Introduction
The development and maintenance of annotated corpora
can be significantly facilitated through the use of annota-
tion tools, as annotation tools can control most aspects of
the annotation process, from the presentation of the rele-
vant information to the annotators to the validation of an-
notated information according to a predefined schema. A
plethora of annotation tools has been presented during the
last decade (Uren et al., 2006; Fragkou et al., 2008), cov-
ering a wide range of annotation tasks and offering vari-
ous levels of support. Annotation solutions can be divided
into manual and semi-automatic methods: manual solutions
provide the require infrastructure (i.e. storage management,
graphical user interface, etc.) for annotators to annotate a
corpus with a completely manual approach, where all infor-
mation must be manually entered by the annotators. Semi-
automatic solutions on the other hand, try to pre-annotate
corpora, reducing the role of annotators into validation of
existing pre-annotation. However, several of the existing
annotation tools are desktop applications, allowing the an-
notation of corpora found on a single computer. A more re-
cent category of annotation solutions, are distributed or col-
laborative annotation tools, where several annotators (not
necessarily co-located) can annotate the same corpus, and
in some cases even the same document. However, the con-
struction of annotation tools that operate in a distributed
environment is a challenging task, while the majority of
these tools are implemented as Web applications (such as
WebAnno1 (Yimam et al., 2013) or BRAT2 (Stenetorp et
al., 2012)), having to cope with the capabilities offered by
browsers. Annotator tools that operate as Web services are
easier to implement, as the corpora are kept on a single

1http://code.google.com/p/webanno/
2http://brat.nlplab.org/index.html

server and annotation is happening also on the server, trig-
gered by actions that happen at the browser of each annota-
tor. Despite the fact the almost all collaborative annotation
tools follow this approach, there are a few disadvantages in
comparison to desktop applications:

• The graphical user interface of Web applications is
less capable than a desktop user interface. Usability
features like assigning keyboard-shortcuts to buttons,
or special actions to mouse buttons, are usually miss-
ing.

• It is very difficult to personalise the annotation tool for
each annotator. Features like monitoring the actions
of a specific annotator, and inducing a set of regular
expressions to pre-annotate documents, are quite diffi-
cult to be implemented.

• The annotation tool cannot store files or run applica-
tion on the computer of the annotator. This suggests
that any pre-annotation can only occur at the server,
and not on the clients.

• An internet connection to the server is constantly re-
quired. An annotator cannot annotate locally, upload-
ing the annotation results at a latter time.

This paper describes the NOMAD3 collaborative annota-
tion tool, which implements an alternative architecture: it
remains a desktop application, fully exploiting the advan-
tages of desktop applications, but provides collaborative
annotation through the use of a centralised server for stor-
ing both the documents and their metadata, while exploit-
ing instance messaging protocols for communicating events
among all annotators. The annotation tool is implemented

3http://www.nomad-project.eu
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as a component of the Ellogon language engineering plat-
form (Petasis et al., 2002), exploiting its extensive anno-
tation engine, its cross-platform abilities and its linguistic
processing components, if such a need arises. Finally, the
NOMAD annotation tool is distributed with an open source
license4, as part of the Ellogon platform.

2. Related Work
A plethora of annotation tools has been made available to
the NLP community during the last decade (Uren et al.,
2006; Fragkou et al., 2008), targeting all related modal-
ities (text, HTML, audio, video, etc.). Popular anno-
tation tools like the ones included in GATE5 (Cunning-
ham et al., 2011), Ellogon (Petasis et al., 2002), the KIM
Semantic Annotation Platform (Popov et al., 2004), the
SHOE Knowledge Annotator (Heflin et al., 1999), Cal-
listo6, Wordfreak7, MMAX28 (Müller and Strube, 2006),
Knowtator9 (Ogren, 2006), and AeroSWARM10 (Corcho,
2006), allow the annotation of texts and HTML documents
using either XML-based annotation schemas, or ontolo-
gies. Usually related with natural language engineering
platforms/infrastructures, these tools are desktop applica-
tions that annotate corpora stored locally, on the same ma-
chine the annotation tool is used. On the other hand,
there are several tools that allow the annotation of any
Web page, such as A.nnotate11, Bounce12, Diigo13, iCom-
ment14, MyStickies15, AnnotateIt 16 etc. Typically, these
tools employ extensions that run inside a browser (usually
developed in JavaScript) along with a centralised server
(for storing the annotations), in order to allow the anno-
tation of text and images in online material, such as Web
pages. Usually, these annotations are free-form text fields,
where users can type anything they wish. Not conform-
ing to any annotation schema, required for structured an-
notation, these tools are not well suited to the same anno-
tation tasks, as the tools aiming at linguistic annotation17.
However, they offer some interesting advantages, including
ease of use by not requiring installation of complex appli-
cations, the accurate rendering of HTML documents, and
of course the possibility of distributed/collaborative annota-
tion. Distributed/collaborative annotation tools not only of-

4The NOMAD annotation tool is distributed under the
LGPL version 3 license. Available from: http://www.
ellogon.org/index.php/annotation-tool/
nomad-annotation-tool

5http://gate.ac.uk/
6http://callisto.mitre.org/
7http://wordfreak.sourceforge.net/
8http://www.eml-research.de/english/research/

nlp/download/mmax.php
9http://bionlp.sourceforge.net/Knowtator/index.shtml

10http://projects.semwebcentral.org/projects/aeroswarm/
11http://a.nnotate.com/
12http://www.bounceapp.com/
13http://www.diigo.com/
14http://www.icomment.com/
15http://www.mystickies.com/
16http://annotateit.org/
17AnnotateIt is open source and extensible through plugins de-

veloped in JavaScript, allowing developers to organise annotation
into fields, resembling structured annotation

fer the ability to create annotated corpora by annotators that
are not co-located, but also offer the possibility of appeal-
ing to larger crowds, like the “Phrase Detectives” system18

(Chamberlain et al., 2008), where linguistic annotation is
exposed as a online game.
As a result, unifying the two categories of annotation tools
is an appealing research area. Among the first approaches
that tried to support distributed/collaborative annotation
is the AGTK toolkit (Maeda and Strassel, 2004), which
utilises a relational database for storing and accessing cor-
pora on a shared server, in order to offer a framework for
development of collaborative annotation tools. A similar
approach is GATE Teamware (Bontcheva et al., 2010): util-
ising also a shared server, it offers an annotation tool that
can be embedded through Java inside a browser. One of the
main advantages of GATE Teamware is its extensive sup-
port for “roles”, by separating annotators into three groups
(managers, editors, annotators), and arranging their actions
into annotation workflows. Similarly, WebAnno (Yimam
et al., 2013) offers annotation project management, includ-
ing the management of users in different roles. Based on
technology from the BRAT rapid annotation tool (Stene-
torp et al., 2012) for visualizing and editing annotations in
a web browser, WebAnno allows POS, Named Entity, De-
pendency Parsing and co-reference resolution annotations,
while offering extensive support for monitoring the overall
annotation process, detecting contradictions among anno-
tators and calculating inter-annotation agreement. The NO-
MAD annotation tool shares architectural elements from
both systems, as:

• Utilises a central server for storing corpora, similar
to AGTK, Teamware and WebAnno. However, the
server needs to store only a relational database, as in
AGTK, avoiding the complex installation process of
Teamware and WebAnno19, or the need to use a com-
mercial hosting platform like GateCloud20.

• The NOMAD annotation tool from the annotator per-
spective is a desktop application, distributed as a sin-
gle executable, similarly to AGTK. However, the NO-
MAD tool is adaptable to XML annotation schemas,
similar to the Teamware tool.

• Supports management of corpora, allowing the cre-
ation/deletion of collections, and the addition/deletion
of documents into them.

In addition, the NOMAD annotation tool introduces several
novel aspects. Unique features of the NOMAD annotation
tool with respect to the state of the art, include:

• Data integrity: All data held in the central server are
also stored also locally, by every instance of the NO-
MAD annotation tool. This ensures that data and oper-
ation can be immediately restored in case of a problem
in the central server, or in case a new server acquires

18http://anawiki.essex.ac.uk/
phrasedetectives/instructions.php

19WebAnno offers also WebAnnoStandalone, which simplifies
installation.

20https://gatecloud.net/
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the role of the central repository. Multiple copies of
the data ensure that the corpora will never be lost, even
if something happens to the central server.

• Off-line annotation mode: An annotator can lock a
document, annotate it without being connected to the
central server, and upload modifications at a later time.

• Robustness: Communication with the central server
is not required during document annotation, making
the annotation process immune to network connection
temporal errors/drops.

• Personalisation of the tool to the needs of each anno-
tator: the NOMAD annotation tool allows the assign-
ment of keyboard shortcuts/mouse shortcuts that are
unique for each annotator, and stored locally by every
tool instance.

• Data export: ability to export any cor-
pus/collection/document in various formats, including
XML, directly from the tool.

• Personalised automatic annotation support, through
regular expression acquisition performed by monitor-
ing the actions of each annotator.

• Easy to setup and administer, as the tool is distributed
as a single executable file, and the central repository
can be filled automatically by any instance of the tool,
if it is new or empty.

In addition, the NOMAD tool includes a complete distribu-
tion of the Ellogon language engineering platform, suggest-
ing that all its processing components are available from in-
side the tool, and can be applied on a document/collection.
Teamware offers similar functionality, but execution of
linguistic processing components can happen only at the
server, and not within the tool. Local execution of compo-
nents within the NOMAD tool allows access to the vast col-
lection of Ellogon’s components, including operators that
transform imported documents, linguistic annotation view-
ers, annotation schema validators, inter-annotation agree-
ment calculators, etc.

3. Annotating Arguments
Argumentation is a branch of philosophy that studies the act
or process of forming reasons and of drawing conclusions
in the context of a discussion, dialogue, or conversation.
Being an important element of human communication, its
use is very frequent in texts, as a means to convey meaning
to the reader. As a result, argumentation has attracted sig-
nificant research focus from many disciplines, ranging from
philosophy to artificial intelligence. Central to argumenta-
tion is the notion of argument, which according to (Besnard
and Hunter, 2008) is “a set of assumptions (i.e. information
from which conclusions can be drawn), together with a con-
clusion that can be obtained by one or more reasoning steps
(i.e. steps of deduction)”. The conclusion of the argument
is often called the claim, or equivalently the consequent or
the conclusion of the argument, while the assumptions are

called the support, or equivalently the premises of the ar-
gument, which provide the reason (or equivalently the jus-
tification) for the claim of the argument. The process of
extracting conclusions/claims along with their supporting
premises, both of which compose an argument, is known as
argument extraction (Goudas et al., 2014) and constitutes
an emerging research field.
NOMAD is an EU-funded project that aims to aid mod-
ern politicians in testing, detecting and understanding how
citizens perceive their own political agendas, and also in
stimulating the emergence of discussions and contributions
on the informal web (e.g. forums, social networks, blogs,
newsgroups and wikis), so as to gather useful feedback for
immediate (re)action. In this way, politicians can create a
stable feedback loop between information gathered on the
Web and the definition of their political agendas based on
this contribution. The ability to leverage the vast amount of
user-generated content for supporting governments in their
political decisions requires new ICT tools that will be able
to analyze and classify the opinions expressed on the infor-
mal Web, or stimulate responses, as well as to put data from
sources as diverse as blogs, online opinion polls and gov-
ernment reports to an effective use. NOMAD aims to intro-
duce these different new dimensions into the experience of
policy making by providing decision-makers with fully au-
tomated solutions for content search, selection, acquisition,
categorization and visualization that work in a collaborative
form in the policy-making arena.
One of the central elements within the NOMAD project
is the identification of arguments in favour or against a
topic, and the opinion polarity expressed on the informal
Web towards these arguments. For the purposes of evalua-
tion of the NOMAD system, a “gold” manually annotated
corpus has been created for all three languages involved in
the project (German, English, Greek), containing 500 doc-
uments gathered from the Web for each language, relevant
to the thematic domains of the project (open data, aller-
gies and renewable energy sources). A suitable annotation
schema has been devised for the task, which allows the an-
notators to define a hierarchy of arguments from arguments
they identify in texts, mark the segments that represent the
argument (including the claim and premise, along with en-
tities related to the argument) and associate a polarity to
the argument, representing the opinion polarity of the doc-
ument author towards this argument.

4. The NOMAD Annotation Tool
In order to develop an annotation tool that would be easy
to use and generic enough to support a wide range of anno-
tation tasks, we identified four basic requirements for our
system: a) The tool should be user-friendly, easy to be
understand and operated by the annotators. b) The opera-
tion must be based on annotation schemas that define the
annotation task and guide the annotators in their work. The
annotation tool must adapt its user interface automatically
according to the loaded annotation schema. c) The system
should support collaborative/distributed annotation, where
the annotation process can be shared among different an-
notators at different locations. d) The system should be
tolerant to losses of internet connectivity, allowing the an-
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notation to continue locally, if possible. The architecture of

SQL Database 
(MySQL, PostgreSQL, SQL Server) 

Collections/Documents 

Local copy of all corpora 

Annotation Scheme 
Annotation 

Tool 
User 

Figure 1: The architecture of the NOMAD annotation tool.

the NOMAD annotation tool is shown in figure 1. The cen-
tral component is an SQL database server, where all tools
are registering themselves upon start-up and termination.
The database server is used to store collections of docu-
ments, either annotated or not, along with any other infor-
mation required by the annotation tools. Each annotation
tool communicates with the database server through SQL
queries, and the supported databases are MySQL21, Post-
greSQL22, and Microsoft SQL Server23. A single instance
of the NOMAD annotation tool can be run in any number of
computers. Each instance registers itself with the database
server, using the credentials of the user running the applica-
tion (taken from the operating system), and synchronises its
local copy with the database server. Each annotation tool
stores locally all information kept in the server, ensuring
that all data can be restored even if the database server gets
replaced with a new server, and at the same time providing
the ability to annotate off-line.
The main window of the annotation tool is shown in fig-
ure 2, while the window for annotating documents (with
the NOMAD annotation schema loaded) is shown in fig-
ure 3. The main window is organised around collection
and document management, where any annotator can cre-
ate/delete/modify collections by adding or removing docu-
ments. The annotation window adapts itself to the selected
annotation schema, allowing the user to select segments and
annotate them with a set of attributes, according to the an-
notation schema. The user has complete control over the
way segments are selected (i.e. by configuring mouse but-
tons or key combinations to select whole words), and an-
notated (i.e. by configuring key combinations for any cat-
egory). In addition, the tool monitors the annotation per-
formed by the user, and tries to extract regular expressions

21http://www.mysql.com/
22http://www.postgresql.org/
23http://www.microsoft.com/sqlserver/en/

us/default.aspx

Figure 2: The main window the NOMAD annotation tool.

from already annotated items. The user is able to revise
these expressions (if desired) and apply them to automati-
cally annotate the rest of the document, or other documents.
The NOMAD tool supports both distributed and collabo-
rative annotation. The distributed mode is the most fre-
quent and easy to use mode: each annotator locks a whole
document for editing, by simply opening this document in
its tool, preventing any other annotator to open the same
document for annotation. The collaborative mode is more
complex, and requires a different configuration of the tool.
Withe the help of the open instance messaging protocol
XMPP24, also used by Google Talk, actions performed by
annotators are shared among all instances of the tool, ef-
fectively sharing annotations among all users that annotate
the same document. However, no conflict resolution is per-
formed: if two users annotate the same text segment, both
annotations are kept into the system, no matter if they are
overlapping or contradicting. Finally, the annotation tool
currently runs under the Windows (XP, Vista, 7) and Linux
(32 and 64 bit) operating systems.

5. Reusing Ellogon’s Annotation Engine
The Ellogon language engineering platform (Petasis et al.,
2002) offers an extensive annotation engine, allowing the
construction of a wide range of annotation tools for both
plain text and HTML documents. This annotation engine
provides a wide range of features, including: a) cross-
platform graphical user interface (supporting Windows,
Linux and OS X), b) use of standard formats (including
stand-off annotation in XML), c) support for user centered
design and user friendly interface, d) support of customized
annotation schemata, e) support for annotating rendered
HTML pages, f) support for performing automatic anno-
tation, and g) comparison facilities, to identify mismatches

24The Extensible Messaging and Presence Protocol (XMPP):
http://www.jabber.org/
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Figure 3: The annotation window of the NOMAD annotation tool.

among independent annotations of the same document, or
calculate inter-annotation agreement. Despite the fact that
these features are not unique among the available annota-
tion tools (i.e. most of these features are also supported
by tools offered by Callisto, Wordfreak, GATE, MMAX2,
Knowtator, and AeroSWARM), reusing an annotation en-
gine allows for rapid and robust development of a new an-
notation tool, through the re-use of tested components.

5.1. Annotation Schemas
The annotation engine of the Ellogon language engineer-
ing platform is configurable through XML files, that de-
fine annotation schemas. The tool reads the annotation
schema from an XML file, and presents to the annotator
a suitable GUI for annotating text segments. The NOMAD
tool follows a different approach than other tools, such as
GATE Teamware: Instead of implementing floating win-
dows which show only a small fragment of the annota-
tion schema, the NOMAD tool shows the whole schema,
so as not to impose to the user the need to perform exces-
sive mouse usage. In addition, the colours are not related
to annotation groups (as in GATE Teamware), but on cat-

egory/attribute values. The XML annotation schema lan-
guage provides a variety of types that can be annotated. The
most important types, along with their visual representation
in the GUI, are shown in the following list:

• A category (figure 4-A) can be used to assign a spe-
cific category to selected segments. It is usually rep-
resented by a button widget. Typical usage of this
schema type is to annotate POS tags, named-entity
types, polarity, etc.

• A date (figure 4-B) can be used to assign a specific
category to selected segments and in addition asso-
ciate a date. It is usually represented by a button wid-
get along with a date picker, to select the associated
date. The date can be formatted according to the for-
mat specified in the annotation schema. Typical us-
age of this type is when dates in text must be associ-
ated/grounded with a normalised date, such as mark-
ing the text segment “yesterday”, and ground its date
to “21 May 2012” in the linguistic annotation.

• A category with a description (figure 4-C). This in-
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Figure 4: Various types of annotation input.

put type can be used to assign a category and an arbi-
trary description (comment) to a selected segment. It
is usually represented by a button widget and an entry
widget, allowing the entry of arbitrary text. This type
can be used when a category may be associated with a
note/comment from the annotator.

• A category with a detail and possibly a description
(figure 4-D). This input type can associate a category
to a segment, along with a “detail”, a sub-category
of predefined values, along with a description (arbi-
trary text). It is usually represented by a button widget
and a combo-box widget, allowing the selection of a
value among a set of predefined values. In case an op-
tional description has been specified in the annotation
schema, it is represented by an entry widget, allowing
the entry of arbitrary text. Typical usage of this type
is when a category has too many values to be repre-
sented as buttons, and the values should be selected
from a drop-down list. For example, the NOMAD an-
notation schema (shown in figure 3) includes a widget
for defining “events” in its top-right corner: the anno-
tator may identify the events contained in a news item,
and define them, with a small description. Each de-
fined event gets a unique id. In addition to the event
definition, the annotator can mark the segment from
where the event was extracted (figure 4-D), and select
from the drop-down list the id of the defined event, so
as to associate a segment to an event definition, which
may be the same across many documents.

In addition, there are some types of annotation input that re-
late to grouping several segments and other information in
a single annotation, to facilitate annotation of co-reference

or other types of relations:

A
B

C

D

Figure 5: Types of annotation input within groups.

• A span or segment (figure 5-A). This input type is
represented by a textual label (specified by the anno-
tation schema), the text of the segment, its offsets, a
button to fill in the segment from the current selection,
and a button to clear the segment. It should be noted
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that the annotator is not required to type anything. For
example, if the annotation schema defines a “source”
attribute, the annotator is expected to either select an
already annotated segment, or select a text segment
with the mouse, and press the button with the blue ar-
row icon, to fill the “source” property.

• A description (figure 5-B), which the user can fill with
arbitrary text. Represented by a textual label and an
entry widget, where arbitrary text can be entered.

• A category (figure 5-C), selectable from a set of pre-
defined categories by the annotation schema. Repre-
sented by a textual label and a combo-box widget, al-
lowing the user to select a category from a set of pre-
defined categories.

• A boolean value (figure 5-D), denoting the presence
or absence of an attribute. Represented by a textual
label and a check-box widget.

Finally, the annotation inputs can be separated in groups
having a label, through the annotation schema, as shown
in figure 4. Some more annotation input types related to
template element filling, can be found in (Fragkou et al.,
2008) and (Petasis, 2012), while an annotation schema for
linguistic analysis of connectives on bi-lingual aligned cor-
pora, can be found in (Tsoumari and Petasis, 2011).

5.2. The NOMAD Annotation Scheme
The Annotation Tool has been used in the context of the
NOMAD project, in order to create a corpus, manually an-
notated with arguments (claims and premises), along with
sentiment information capturing the author’s opinion to-
wards each argument. Annotators had to perform two main
activities: a) Identify arguments: Each annotator had to
read the text, and identify any argument related to the do-
main of interest (renewable energy sources for the Greek
sub-corpus, allergy and immunotherapy for the English
sub-corpus, and op[en data for the German sub-corpus).
Each argument had to be added into a hierachy of poli-
cies, sub-policies, and arguments in favour or against spe-
cific sub-policies (shown in the upper-right part of figure 3).
b) Annotate arguments and sentiment in text: Each anno-
tator must mark text segments that represent to argument
components (claim and premises), associate these segments
with an argument from the hierarchy, associate the argu-
ment with a set of named entities (specific to the thematic
domain), and mark the snetiment of the document author
towards the specific argument, as identified from the text
passage.
As shown in figure 3, the annotation window is split into
two large, vertical areas. On the left side of the annotation
window, a rendering of the document is provided, where
the annotator can read the document and mark segments
to be annotated. The right side of the annotation window
provides the annotation facilities as described by the anno-
tation scheme. It is spitted vertically into two major parts:
The upper part displays the policy model (in the form of a
hierarchy), which the annotator can freely manage: She/he
can add new nodes (at any level), move them around with
drag and drop, edit them, or delete them. This hierarchy

acts as a simplistic model of one or more policies. Poli-
cies are what a policy maker wants to achieve, and each
policy can be decomposed into policy components: sub-
policies, representing ways to achieve a policy, and argu-
ments in fovour or against a sub-policy. The lower part of
the right column shows the fields that relate to the argu-
ment annotation, where the annotator is expected to fill the
required fields or slots with text segments from the docu-
ment. It consists primarily from a set of spans or text seg-
ments (fields “Argument”, “Claim”, “Entity 1-3”), the pol-
icy argument (from the hierarchy) to associate with the an-
notation (“Model Argument”), and the author’s sentiment
(Polarity), accepting a value from -5 (very negative) to +5
(very positive).

6. Conclusions and Future Work
In this paper we presented a new distributed/collaborative
annotation tool, which tries to combine dis-
tributed/collaborative annotation with desktop applications,
following a different approach from Web based distributed
annotation tools. The presented annotation tool is imple-
mented as an extension (plug-in) of the Ellogon language
engineering platform, exploiting facilities like graphical
user interface elements and its extensive annotation engine.
The annotation tool has been used in the context of the
NOMAD research project, in order to annotate arguments
on documents retrieved from the Web (including social
media), and polarity towards these arguments. As future
work, we aim to enhance the ability of annotating a single
document by more than one annotator, especially towards
conflict resolution, as the currently provided conflict
resolution facilities are quite limited. In addition, we are
examining the possibility to develop a Web-based counter-
part, providing only the functionality that can be ported in
a Web-based UI, in the context of the CLARIN-EL project.
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