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Abstract
This paper describes AnCoraPipe, an environmentttier creation, edition and
analysis of linguistic corpora and lexicons. An(Ripe has been used in the
development of different linguistic resources: Am&oCesCa, Clint, Amazighe
corpora, and the verbal and nominal AnCora lexict¥s present the functionalities
of AnCoraPipe, the way in which the data and meatadastructure, as well as some
implementation details.

1. Introduction

AnCoraPipe is a computer environment for the cosatedition and analysis
of linguistic corpora and lexicons. The efficieranyd simplicity of the tools it
incorporates was prioritized.

The motivation of the tool was (i) the need to elep large scale
corpora (i) with a wide variety of annotation lésiewhich (iii) implies
several annotators working simultaneously and \({iagre version control is
required. A friendly, user-oriented interface wagated in order to ease
annotator's work.

AnCoraPipe was implemented as a plugin in thepBelidevelopment
platform, integrating all of its own tools and tlkoavailable to the platform.
Eclipse plugins facilitate the integrated managdmend collaborative
development of corpora and lexicons.

Metainformation associated with the corpora and bkaxicons is
expressed by two means: (a) in terms of nodeselatians between nodes to
mark document structure and to represent syntawiations between
constituents, and (b) in terms of attribute-valuefssociated to nodes for
representing the rest of the information.

AnCoraPipe was designed considering two fundarhenta
requirements: (1) Extensibility, that is, (a) thesgibility to configure and
modulate the set of attributes and values, makiagjee for the user the
inclusion or exclusion of different levels of lingtic analysis, (b) the
implementation of specialized annotation and viewvards, and (c) the



adaptation of external tools for specific procegsin2) Multi-alphabet
management: tools integrated in AnCoraPipe maydndigured for working
with any kind of alphabet. Up to now, it has beaedifor the treatment of
corpora in Amazighe, Latin and Cyrillic alphabets.

The rest of the paper is organized as follows.dctien 2 functionalities of
AnCoraPipe are presented. Section 3 is devotedhd@odata and metadata
structure. Section 4 includes the implementationaitse In section 5
AnCoraPipe plugins are presented. In section 6 sextensions of the tool
are described. Section 7 defines the basic workyate. Finally section 8 and
section 9 are devoted to applications and furttekwespectively.

2. Functionalities

AnCoraPipe carries out three main functionalitysséa) the creation of new
resources, (b) their edition and (c) the exportatioimportation of data to or
from other processing environments.

The creation of new resources can be done by tiperiation of
textual data from external formats or by the coratif new documents within
the platform itself.

Edition allows for the annotation of corpora aegitons, and for the
modification of previously annotated ones. Theiediprocess is supported
by graphical interfaces (windows) specific to ebmlel of linguistic analysis.
At present, the annotated levels include morphakdgisyntactic, semantic
(lexical, sentential and Named Entities) and pragméoreference and
polarity) information.

Finally, AnCoraPipe supplies for the exportatidndata for analysis
using specialized tools such as Excel, SPSS, Vétka,

A subset of exportation tools enables the traisiadf AnCoraPipe
format into other generic formats for the treatmantl analysis of corpora.
For instance, TBF format for the representatiorsyftactic trees, and the
column format for the representation of dependestayctures in the CoNLL
and SemEvdlcompetitions.

AnCoraPipe can be adapted to use external resofocautomated or
manual annotation. For example, it allows us toneah to a EuroWordNet
database for the manual semantic annotation obcay@and to reach different
morphological analyzers available at Freelifiy the automatic annotation
of Catalan, Spanish and English files.

Small degree of programming may be useful for sieeid tasks.
2 http://www.cnts.ua.ac.be/conli2009/
3 http://stel.ub.edu/semeval2010-coref/
4 http:/iwww.lsi.upc.edu/~nlp/freeling/



3. Data and metadata structure

AnCoraPipe documents are XML documents with UTFa8ogling. Other
encodings are accepted as input, but the outptheoplatform will always be
in UTF-8 format. Corpora and lexicons are stomedlirectories or folders
containing the documents, texts -in the case gbaar or lexical entries -in
the case of lexicons. AnCoraPipe expects each tfilecontain a single
document in order to simplify and facilitate thermagement of the data.

XML language was chosen as representation langbegeuse it is a
standard that allows for representing any kind athdand supports any kind
of encoding. UTF-8, in turn, supports the repres@m of texts in almost all
existing writing systems. Tree-based XML documdnicture enables both
the representation of the formal structure of doent® as well as the syntactic
structures of syntactically annotated corpora.

Nodes are the basic units of representation in XMhey are
organized in a tree format where each node can haseciated attribute-
value pairs. Next, we present the typology of nagles attribute-value pairs
used in AnCoraPipe documents.

3.1. Nodes

Four different XML node types were defined to cleteaze textual
documents. Each node contains zero or more a#sbuepresenting the
information associated to it.

The nodes <article> and <sentence> are compulsorestituting the
higher nodes in the hierarchical structure. The enedentence> has no
restrictions regarding its structure and attributes

<article>: Root node for all texts.

<sentence>: Associated to each sentence in the text

<constituent>: In texts containing syntactic infation, this node
represents a generic constituent, which can taKeéereint 'names’
according to the annotation carried out, such as>g<<sp>, <sa>, efc.
<word>: Generic node for words which takes the naofe its
morphological category (<n>, <v>, <d>, etc.) acoogdto widely
accepted standards (Eagles, 1996). In the currergion, words are
terminal nodes. Nevertheless, they could be treadatbn-terminals if the
representation of morphemes or phonemes is needed.

Lexical entries are also represented in XML docotméormat.
Lexicons have a fixed structure, constituted byftlewing nodes:

<lexentry>: Root node for each lexical entry.
<sense>: Contains all the frames of a given sdfaeh lexical entry has

5 <sn> stands for nominal phrase, <sp> for prepasitiphrase, <s.a> for adjectival phrase, etc.



from 1 ton senses.

<frame>: Specifies the argument structure of aeseBach sense has from
1 ton frames.

<argument>: Describes the data of a frame arguniesth frame has
from one ton arguments.

<reference_modifier>: Contains the constituentg)dargumental or not.
It is an optional node within the frame.

<specifiers>: Includes constituents which may becgjgrs of the lemma.
It is an optional node within the frame.

<examples>: Examples of the frame. It is an oplior@e within the
frame.

3.2. Attributes

Linguistic information in AnCoraPipe documents épiresented by attributes
associated to the nodes -syntactic constituentwards- corresponding to
each level of annotation: Morphological and lexisamanti€ information is
associated to the node <word>. Syntactic infornmat{constituents and
functions), argument structure and thematic rotesaasigned to nodes of the
type <constituent>. Coreference is associated tah beword> and
<constituent> nodes, and polarity can be assigoedamord>, <constituent>
and <sentence> nodes.

Attributes were designed following the guideline$ databases
normalization theory in order to avoid duplicatesd anake maintenance
easier. The definition of attributes and their eslus completely open and
adaptable to all kinds of corpora and linguistioimation.

All attributes and values as well as relations segdrictions between
them are declared in XML tagset files. Concretielfthe tagsets are defined:

- Possible relations between nodes, i.e., whictahities are allowed.

- Which nodes may be terminal and which may not.

- The attributes and node names associated topauifis language.

- The mandatory requirements for attribute-valuggmsnents.

- The attribute-value assignations triggered bwpmigular value.

- The attributes with an open list of values.

- The dynamic calculus of all possible values for#tribute using Java
classes.

This open organization of data makes it easiadept the tool for the
description of a wide variety of languages and ¢present all kind of
linguistic information.

As a drawback, it prevents from creating a DTD &DXuseful for all
possible AnCoraPipe documents. We prioritized éxpressivity of the
format, leaving information robustness aside. Toprove robustness,
documents can be validated periodically by contrgshem with the tagsets

6 Named entities and WordNet senses.



or checking them whenever they are modified.
4. Implementation details

AnCoraPipe was implemented as a plugin for Eclipsieing into account its
integration with the generic tools of the platforfaclipse is a free open coded
development platform based in plugins, and it ailable for major hardware
architectures and operating systems. It has ameacimmunity of users who
take care of maintenance and extensions.

AnCoraPipe can be integrated with other componeiitss is
specially useful with the plugins which aim at faating collaborative work,
such as SVN and CVS, that make project managerieskg, Mylyn, etc.)
and corpora annotation easier.

Eclipse extensions were implemented in JAVA with 8WT graphic
library. SWT is not a JAVA standard, but it is inded in Eclipse and,
therefore, it has implementations available foraadhitectures it is distributed
in, including the most popular ones: Windows, LinMacOS (Figure 1)

Otherusers remote
collaborating repository
Remote server /

Local machine
AncoraPipe

AncoralexPlugin l§ AncoraPipeExtension

v

RiCaanretiien [ svnplugin | other plugins.. ||:|[:|

)
By <~

SWT (graphical functions)

Figure 1: Architecture of a system where AnCorafspgsed together with an
Eclipse plugin for managing collaborative work (SVN

5. AnCoraPipe Plugins

AnCoraPipe can be used with any type of Eclipsé&ibigion, although we
recommend “Eclipse IDE for Java Developers”, whicbludes everything
necessary for the installation

7AncoraPipe plugins distributions are publicly aahble athttp:/clic.ub.edu/mbertran/ancorapipe/update
Eclipse for RCP and RAP Developers might be uséfullusers aiming to extend the platform with new
tools and Eclipse IDE for Java and Report Develomenld be best for users aiming to generate some




Eclipse has two different graphic window types:t&diwhich shows
the whole content of a document, and View, whickpldlys a partial,
summarized or detailed view of a document or a ifipeaspect of the
development environment. The configuration of thbeards in a Eclipse's
working window is called a Perspective.

5.1. Perspectives

Perspectives are graphical configurations of a grolugraphic windows to
carry out a particular task. AnCoraPipe pluginsepffgeneric preset
perspectives both for the treatment of corpora famdworking in specific
tasks. These perspectives can be modified and edlbytthe user and saved
for a later use.

Current perspectives are oriented to annotate modogy, argument
structure, syntactic functions, Named Entities, &gt senses, coreference,
as well as to create and update lexicons.

5.2. Graphic search tool

AnCoraPipe has a generic search tool that useshXxdqiressions (patterns)
and evaluates them as groups of nodes, the seidekrto be found. Searches
can run over the whole workspace, over a few saleotsources, over the
projects the selected resources belong to or @saurces in a working get

Generic search has specific tools with preseepadt For instance, it
is possible to search for all nodes candidate tNdaed Entity just asking for
all noun phrases whose head is a proper noun witties NE attribute.
Another search example is to ask for all the nddeking the argument and
thematic role associated to its syntactic function.

The editor and the search utilities associatedit t@onstitute a
powerful tool to ensure the control and consistesfcgnnotated data.

5.3. Document editor

The editor is the main component of AnCoraPipe, ifors used to edit
documents from the corpus. The editor allows usntootate new documents
or modify previously existing ones. It is a geneol that can be adapted
according to the task to be done. It has threeemdifft views: structure, text
and associated data, as it is shown in figure 2.

reports or statistical analysis from linguisticalat

For more information about window sets, consulifgsd help.
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Figure 2: Editor's views: structure, text and data

In the left column of figure 2, document structiseshown. On the top, the
sentences of the document are listed and, in tliwrbpwe have the tree
structure corresponding to the selected sentemee. Skructure is displayed in
four columns: the leftmost one contains the noal@es, the second, relevant
data for the process to be carried out, the thivel shows the lemma of the
word nodes, and in the rightmost one we find thedsaontained into each
node.

The central column in figure 2 corresponds to tégtialization and
contains two windows. The upper one displays thé ite the document
separated in paragraphs. Any fragment of the text be selected and
AnCoraPipe will search the lowest node in the t@etaining it. The structure
corresponding to that node is shown in the lower giathe screen.

Finally, the right column corresponds to data &igation. The upper
part allows for editing general document data sashlanguage, source,
author, etc. In the lower part, data to be shownhleaselected.

The editor has a fast document search associmatadh allows for
looking for nodes in a document according to aetgrof parameters. The
search may proceed onwards or backwards from atedlenode. Search
criteria available are: by lemma, by word, by npd¢h, by node containing a
given attribute, by nodes containing a given attebwith a specific value,
and by nodes matching Xpath patterns. These pattare generated by
selecting a criterion and fulfilling its possiblalues.

5.4. Views

Views are part of a perspective (see section Egn though views are part
of preset perspectives, they can be dragged thringggraphic space, opened
and closed independently. Views allow for the viadion, edition and
annotation of corpora and lexicons. For instanomsttuents view can be
used to display syntactic functions, thematic raeled arguments (figure 3).
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Figure 3: Constituents view

Entities view (figure 4) shows all entities in acdment with their constitutive
mentions in the coreference chain. It is also =40 navigate through them.

i =
#Mentions  Contents =
el trabajo | trabajo | el trabajo | trabajo | el trabajo | trabajo | el trab;
entity2 2 Dios | Dios
entity3 3 Adén | su| <no_words>»
entityd 3 la dignificacién del trabajo, el procese por_medio_del cual el trabz
entityS 2 la hurnanizacign del trabajo | la
entityd 2 lugares y emnpresas en que el trabajo se realiza en condiciones infrz
entity? 2 el cardcter de maldicidn divina | el cardcter de maldicidn del trabaj
entityd 2 muchas personas que siguen sintiendo el trabajo como una maldi
entityd 2 los elementos | los elementos naturales
entitvl0 6 nos | nos | nos | nuestras | nuestras | nuestros B
1[s m ; b
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Figure 4: Entities view
The specialized views accelerate the whole anpatg@rocess. Each



level of annotation has its specialized view.
5.5. Lexical entry editor

The lexical entry editor facilitates the creationdaupdating of lexicons
(figure 5). Lexical entries are organized in aefixtree structure following
standard XML format. The first level of the trdeowss all senses in the entry,
with their corresponding identifiers and an atttéoshowing whether they are
lexicalized; for each sense, all frames are diggayith their corresponding
types and argument structure. When a frame nodanfelded, all the
information associated to it is shown in detailntsgtic function, argument
structure, thematic roles, specifiers (in nomimrahfes), examples of usage,
etc.

1 dedicar (dedicarlex.xml) 52 = (]
type verb lemma | dedicar Ing ca o
origin NOT PRESENT | \® originlemma| |cousin NOT PRESENT [
- B dedicar- 1

= Q\ default - A21.transitive-agentive-patient (default) : [suj/arg0/agt]+[creg/ar
© sujjarg0/agt
+ @ cregjargl/: sp (a)
+ @ cc/argMtmp: sp (durant)
+ @ co/argM/loc: sp (a)
+ @ cc/argM/mnr: sp (en)
— RP EXAMPLES (4)
B> Un_cop llicenciat , *0* es va dedicar durant molts anys a I' ensenya
P» *0* S' ha dedicat també a la ficci6 televisiva
P> data a_partir_de la qual *0* comenca a dedicar -se plenament a la g
B Montilla ha assegurat que " *0* no es planteja " deixar I alcaldia de
= Q‘ passive - B22.unaccusative-passive-transitive : [suj/argl/pat]+[creg/arg2/;
© sujjargl/pat
- @ cregjarg?/: sp (a)
I sp(a)
- RF EXAMPLES (1)
P> el nou segell Worldmuxxic , divisio del segell Muxxic dedicat a les rj
- B dedicar- 2
- 4 default - A21 transitive-agentive-patient (default) : [suj/arg0/agt]+[cd/arg]
© suj/argd/agt
© cdjargl/pat
+ @ creg/arg2/: sp (a)
+ BP EXAMPLES (6)

+ 4 passive - B22.unaccusative-passive-transitive : [suj/argl/pat]+[creg/arg2/i
— B dedirar-3 i

5

Figure 5: Display of a verbal lexical entry
5.6. Corpora import and export tools

One of the main advantages of AnCoraPipe is thakily to import and
export data. AnCoraPipe has general tools to imgocuments in plain text
and documents morphologically annotated with spet¢dols (for instance,
FreeLing) and to convert them into AnCora XML forma

AnCoraPipe exporting tools are used (i) to tramafédnCora format



in another one and (ii) to extract data from theouae for specific uses. Up to
date, three formats may be chosen:

a) Morphological file: the format obtained by armihg a file with FreeLing.

b) The TBF format based on PennTreeBank (Marcu#.e1993; Marcus et
al., 1994).

¢) The column format defined in ConLL 26G®nference.

6. Extensibility

AnCoraPipe offers a variety of extension possib#itto create new tagsets
(attributes and values), specialized vittasd perspectives, allowing users to
quickly define new interface configurations to gawut new annotation
levels.

AnCoraPipe extensibility is based in the “extensipoints” of
Eclipse. Currently, AnCoraPipe includes an autocnainnotation tool for
morphology.

7. Working cycle

Once corpora are available, the basic working cyel@&nCoraPipe is as
follows:

1) Import the corpus in AnCora format (if it is ianother format) or

synchronize the local working copy with the serireccase of working in a

collaborative system or a version server.

2) Search for all the nodes to be processed or afigmeviewed.

3) Assign the iteration condition to get the negtle every time a node is
marked as reviewed.

4) For each node, review its contents, annotateattributes, etc.

5) Update remote copies of the corpus if workinthve collaborative system
or a version server.

° Descriptionhttp:/barcelona.research.yahoo.net/dokuwiki/dokp3id=conll2008:format
191t is recommended to create specialized views¥ery new level of annotation included via tagsets.




Figure 6: Working cycle sketch
8. Uses and applications

AnCoraPipe tools have been used in the developroénthe following
resources:
. AnCord* (Taulé et al., 2008; Recasens and Marti, 201@):derpora
of Spanish and Catalan (500kw each) annotated midhphology
(lemma and Po0S), syntax (constituents and fungtiotexical
semantics (WordNet senses and Named Entities)erssmtsemantics
(arguments, thematic roles and semantic classegefbs and nouns),
coreference and polarity.
AnCoraVerb (Aparicio et al., 2008) and AnCoraNomidens? (Peris
and Taulé, 2011): a verbal and a nominal lexicanGatalan and
Spanish.
AnCoraNet (Taulé et al., 2011): a verbal multiliagulexicon
(Catalan-Spanish-Basque) linked to the Unified Vierdbex (UVI)*,
including VerbNet, WordNet, FrameNet and PropBank.
CesC&* (Tolchinsky et al., 2010): a written Catalan carpdi scholars
with great variation in orthography and typograpttyich demanded
a hard manual intervention.
Clint'® (Vila et al., 2010): an oral corpus of Clinicaltdrnviews
morphologically annotated.

http://clic.ub.edu/corpus/ancora
http://clic.ub.edu/corpus/ancora-lexics
http://verbs.colorado.edu/verb-index/
http://clic.ub.edu/cesca/

http://clic.ub.edu/en/clint-en



Amazighe corpus (Outahajala et al., 2010): a comfusmazighe
language morphologically annotated.

9. Future work

Modular structure and IDE Eclipse integration matk@ossible to quickly
widen AnCora tools. The expected extensions fontse future are:
Possibility to use the fields of a database ascgodocuments.
Implementation of standard extension points for AraPipe plugins.
Integration of automatic annotators as AnCoraRipést
Implementation of contextual menus.
Implementation of a periodical checking systemdanpora.

Acknowledgements

This work was supported by the projedisxt-Knowledge 2.{TIN2009-
13391-C04-04) AnCora-Net(FFI12009-06497-E/FILO) an€lint (FFI2009-
06252-E/FILO) from the Spanish Ministry of Scierss® Innovation.

References

Aparicio, J.; Taulé, M.; Marti, M.A. (2008). 'AnCaierb: A Lexical
Resource for the Semantic Annotation of CorpoRagceedings of 6th
International Conference on Language Resourceskavaduation Marrakesh
(Morocco).

Eagles (1996)Recommendations for the Morphosyntactinnotation of
Corpora EAGLES Document EAG-TCWG-MAC/R.

Marcus, M.; Santoriniy, B.; Marcinkiewicz, M.A (19%® ‘Building a large
annotated corpus of English: the Penn Treebaddimputational Linguistics
vol. 19 (2): 313-330.

Marcus, M.; Kim, G.; Marcinkiewicz M.A.; MacintyreR.; Bies, A.;
Ferguson, M.; Katz, K.; Schasberger, B. (1994). €TRenn Treebank:
Annotating predicate argument structuré’roceedings of the Human
Language Technology Workshoplorgan Kaufmann Publishers Inc., San
Francisco, CA.

Outahajala, M.; Zenkouar, L.; Rosso, P.; Marti, M.@&010). 'Tagging
Amazigh with AnCoraPipg' Workshop on Semitic Languagedth
International Conference on Language Resources Evauation (LREC-
2010), pp. 52-56 Valleta (Malta).

Peris, A., M. Taulé (2011). AnCora-Nom: A Spanigxiton of deverbal
nominalizationsProcesamiento del Lenguaje Natyraf46, pp. 11-18.



Recasens, M., Marti, M.A. (2010). ‘AnCora-CO: Cerehtially annotated
corpora for Spanish and Catalal’anguage Resources and Evaluation
Springer Science.

Taulé, M.; Marti, M.A.; Recasens, M. (2008). 'An@oMultilevel Annotated
Corpora for Catalan and SpanisiProceedings of 6th International
Conference on Language Resources and Evaludtlanrakesh (Morocco).

Taulé, M., M. A. Marti, O. Borrega (2011). ‘AnCoNet: Integracion
multilingtie de recursos linglisticos semanticBsacesamiento del Lenguaje
Natural, n°47.

Tolchinsky, L.; Marti, M. A.; Llauradd, A. (2010)The growth of the written
lexicon in Catalan from childhood to adolescentfitten Language and
Literacy, 13 (2), 8- 22.

Vila, M., Gonzalez, S., Marti, M.A., Llisterri, JMachuca, M.J. (2010).
'Clint: a Bilingual Spanish-Catalan Spoken Corpud €linical
Interviews'. Pendent de publicacié®®ecesamiento del Lenguaje Natudd,
pp. 105-111. Valéncia (Spain).



