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Introduction

The DictionaryAnnotator is an Apache UIMA analysis engine that annotates words based on
dictionary entries. For each word in the document text that is available in the dictionary a new
annotation is created. The annotator can be configured with one or more independent dictionaries.
The dictionaries can easily be created with the dictionary creator command line tooling. For
advanced usage of the annotator the matching can aso be improved by specifying multi word
capabilities, match input type properties and input type filter settings.
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Chapter 1. Processing Overview

To use the DictionaryAnnotator at first adictionary must be created because so far the annotator
does not provide any dictionaries. The creation of adictionary is very simple when using the
dictionary creator command line tooling. The tooling takes as input alist words that should

be added to the dictionary. The output of the dictionary creator is the created dictionary as

XML file and can be used to configure the annotator. For each dictionary additional meta data
like the annotation output type for the created annotation can be set. The dictionary and the
DictionaryAnnotator can be configured to work with single word dictionary entries like "Apache"
or with multi word entries like "Apache UIMA™.

After the annotator is configured with the created dictionary the lookup strategy settings must be
defined. The dictionary lookup inside the annotator works with tokens. A token isaword or an
arbitrary text fragment that is used for the dictionary lookup. If atoken match adictionary entry
an annotation is created. The kind of tokens that are used for the lookup can be configured and
enhanced with filter capabilities. To improve the dictionary lookup it is recommended that the
tokenization for the dictionary entries and the tokenization for the document text is the same. This
can be achieved when using the dictionary creator with some advanced settings.

During the annotator processing for each token in the document text that is availablein the
dictionary a new annotation with the dictionary output type is created. These annotations can be
used in a succeeding step to do some further processing.
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Chapter 2. Dictionary Creation

To automatically create a dictionary, the DictionaryCreator command line tooling is provied.

2.1. Dictionary Creator

The DictionaryCreator command line tool should be used to create the DictionaryAnnotator
dictionaries. The input for the DictionaryCreator is atext file that contains the dictionary entries,
one entry per line. The output is the created dictionary as XML file.

The usage below shows all possible command line parameters.

j ava
-cp ui mgj-an-dictionary.jar
or g. apache. ui ma. annot at or. di ct _annot. di ctionary.inpl.DictionaryCreator
-input <l nputFile>
- encodi ng <I nput Fi | eEncodi ng>
-out put <CQut putFil e>

[ -tokeni zer <Tokeni zer PearFil e> -tokenType <tokenType>]
[ - separat or <separ at or Char >]
[-1ang <dicti onarylLanguage>]

When just using the mandatory settings the input content for the dictionary is tokenized/
separated by using the whitespace character. This means that if the line contains a whitespace
character asin "Apache UIMA" the dictionary entry is treated as multi word entry where

the mutli word consists of the two tokens "Apache" and "UIMA". If the line just contains

"DictionaryAnnotator" the dictionary entry in treated as single word entry and has only one token
called "DictionaryAnnotator”.

A sample XML dictionary fileis shown below.

<di ctionary
xm ns: xsi ="http://ww. wW3. org/ 2001/ XM_Schema- i nst ance"
xsi : noNamespaceSchemalLocat i on="di cti onary. xsd" >
<typeCol | ecti on>
<di cti onar yMet aDat a
caseNor mal i zati on="true"
mul ti WordEntries="true"
mul t i Wor dSepar at or=" "/>
<t ypeDescri pti on>
<t ypeNanme> ADD DI CTI ONARY OUTPUT TYPE HERE</typeNane>
</typeDescri ption>
<entries>
<entry>
<key>Di ct i onar yAnnot at or </ key>
</entry>
<entry>
<key>Apache U MA</ key>
</entry>
</entries>
</typeCol | ecti on>
</ di ctionary>

In addition to the default creation, the DictionaryCreator can be configured with additional
parameters.

These are:
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Dictionary XML Format

» tokeni zation <Tokeni zer Pear Fi | e> - To use an Apache UIMA tokenizer annotator
PEAR that tokenize the input instead of the simple whitespace tokenization that is done by
default. When using a special tokenizer thet okenType <t okenType> parameter must also
be set.

* tokenType <tokenType> - Specifiesthe token type to get the tokens created by the
tokenizer. These tokens are used to create the single or multi word dictionary entries for each
line of the input.

* | ang <l anguageCode> - In some cases it is necessary to specify the language for the
created dictionary and for the used tokenization.

* separator <separator Char > - If no special tokenizer is used for the tokenization of
the input dictionary content, by default the whitespace character is used to tokenizer the
content. |f another separator character should be used instead, it can be specified by using
this parameter.

After the dictionary is created, it is necessary to update the created dictionary with some additional
meta data. The most important one that must be set isthet ypeNane entry. Thet ypeNane entry
after the creation looks like <t ypeNane> ADD DI CTI ONARY OUTPUT TYPE HERE</typeNanme>
and must be updated with the UIMA type that should be used if the DictionaryAnnotator creates an
annotation for aword based on this dictionary. For more details about the other meta data entries of
the dictionary, please refer to Section 2.2, “Dictionary XML Format” [4].

2.2. Dictionary XML Format

The Dictionary XML Format is shown with an example below:

<di ctionary
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : noNanespaceSchenaLocat i on="di cti onary. xsd" >
<typeCol | ecti on>
<di cti onaryMet aDat a
caseNor mal i zati on="true"
mul ti WordEntries="true"
mul ti Wor dSeparator=" "/>
<l anguagel d>en</ | anguagel d>
<t ypeDescri pti on>
<t ypeNane>or g. apache. ui ma. Di cti onar yEnt r y</ t ypeNanme>
</typeDescri ption>
<entries>
<entry>
<key>Di cti onar yAnnot at or </ key>
</entry>
<entry>
<key>Apache Ul MA</ key>
</entry>
</entries>
</typeCol | ecti on>
</ dictionary>

The<di cti onar yMet aDat a> element specifies how the dictionary is used inside the
DictionaryAnnoator. The attributes for the element are:

* caseNornal i zati on - If thisparameter isset to t r ue al dictionary entries are treated case
normalized. This means that the dictionary matching is not case sensitive.

4 Dictionary Creation UIMA Version 2.3.1



Dictionary XML Format

e mul ti Wor dSepar at or - Specifies the multi word separator character that is used in the
XML document for multi words. If the DictionaryCreator creates the dictionary filesthisis
by default the"|" character.

e nul ti WordEntri es - If thisparameter ist r ue the dictionary is treated as multi
word dictionary. This means that dictionary entries that are separated by the
mul ti Wor dSpear at or are treated as multi word entries. So for example "Apache|lUIMA"
is treated as multi word entry and the document text must have after the tokenization two
tokens " Apache" and "UIMA" to match the dictionary entry.

The <l anguagel d> element specifies the language of the current dictionary if all entries have the
same language. This settings is not mandatory and can aso be omitted. content.

The <t ypeNanme> element specifies the output type that is used if an annotation is created for a
dictionary entry.

The <key> elements specifies the dictionary entries. For each entry an own <key> element is used.

UIMA Version 2.3.1 Dictionary Creation 5






Chapter 3. Annotator Configuration

To use the DictionaryAnnotator it must be configured with at least one dictionary and with the
input match type settings - the tokens - that the annotator will use to do the lookup. In addition
to these mandatory settingsit is possible to define input match type filtersto filter the used
annotations before they are used for the lookup. The following paragraphs will explain in detail
how to configuration is done.

3.1. Dictionary Files

To specify the annotator dictionary filesthere is a configuration parameter definition in the
annotator descriptor that looks like:

<confi gur ati onPar anmet er >
<nanme>Di cti onar yFi | es</ nane>
<descri pti on>
list of dictionary files to configure the annotator
</ descri pti on>
<type>String</type>
<rul ti Val ued>t rue</ nul ti Val ued>
<mandat or y>t r ue</ mandat or y>
</ confi gurati onPar anet er >

This parameter is mandatory and multi valued. This means that the setting must be available and
one or more dictionary files can be specified with the same parameter. A sample setting for two
dictionary files can look like:

<naneVal uePai r >
<nane>Di cti onar yFi | es</ nane>
<val ue>
<array>
<string>dictionaryl. xm </string>
<string>http://local host/ nmydi ct/dictionary.xm </string>
</ array>
</ val ue>
</ naneVal uePai r >

The specified dictionary file names must be available in the classpath or in the UIMA datapath.
Additionally it is possible to specify an HTTP URL to load the dictionary file.

3.2. Input Match Type

Thel nput Mat chType parameter defines the annotation type that is used for the dictionary lookup.
All annotations of type | nput Mat chType are used for the lookup in the dictionary. In most cases
this type should be the output type of the tokenizer annotator component. If the dictionary was
created by using the DictionaryCreator configured with a tokenizer, it is recommended that the
same tokenizer is also used in the annotator flow. Beyond that the | nput Mat chType should be the
same as the tokenType used for the dictionary creation.

The parameter that defines the input match typeis:

<confi gur ati onPar anet er >
<nane>| nput Mat chType</ name>
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<descri pti on></descripti on>
<type>String</type>
<mul ti Val ued>f al se</ nul ti Val ued>
<mandat or y>t r ue</ mandat or y>

</ confi gur ati onPar anet er >

The parameter setting is mandatory and single valued. A sample setting for the | nput Mat chType
looks like:

<naneVal uePai r >
<name>| nput Mat chType</ nanme>
<val ue>
<string>org. apache. ui ma. TokenAnnot at i on</ st ri ng>
</val ue>
</ naneVal uePai r >

3.2.1.

Input Match Type Feature Path

In some special cases it may be necessary to use afeature value or afeaturePath value of
the | nput Mat chType for the dictionary lookup. In that case not the covered text of the
I nput Mat chType annotation is used for the lookup but the specified feature or featurePath value.

To define afeature or featurePath that is used for the lookup the following parameter must be used:

<confi gurati onPar anet er >
<nane>| nput Mat chFeat ur ePat h</ nane>
<descri pti on></descri pti on>
<type>String</type>
<mul ti Val ued>f al se</ nul ti Val ued>
<mandat or y>f al se</ nandat or y>

</ confi gur ati onPar anet er >

The parameter is not mandatory, it isjust an optional addition. But if the parameter is used, the
defined feature or featurePath must be valid for the | nput Mat chType. A sample configuration
with afeature called baseFor niToken is shown below:

<naneVal uePai r >
<nane>| nput Mat chFeat ur ePat h</ name>
<val ue>
<stri ng>baseFor nToken</ stri ng>
</ val ue>
</ naneVal uePai r >

If afeaturePath is specified the path separator for the featureis™/".

3.3. Input Match Type Filters

If not al | nput Mat chType annotations should be used for the dictionary lookup it is possible

to define filtersto filter the used annotations. To define afilter three settings are necessary. The
first oneisthel nput Mat chFi | t er Feat ur ePat h that specifies the feature or featurePath that
should be used for the filtering. The second parameter isthe Fi | t er Condi ti onOper at or that
defines the filter condition operator. The last parameter isFi | t er Condi ti onVal ue that defines
the condition value for the comparison.

The parameter definition for al three parameters looks like:

Annotator Configuration UIMA Version 2.3.1



Input Match Type Filters

<confi gur ati onPar anet er >
<name>| nput Mat chFi | t er Feat ur ePat h</ nane>
<descri pti on></descri pti on>
<type>String</type>
<mul ti Val ued>f al se</ nul ti Val ued>
<mandat or y>f al se</ mandat or y>

</ confi gur ati onPar anet er >

<confi gur ati onPar anmet er >
<nanme>Fi | t er Condi ti onOper at or </ nane>
<descri pti on></descri pti on>
<type>String</type>
<mul ti Val ued>f al se</ nul ti Val ued>
<mandat or y>f al se</ mandat or y>

</ confi gur ati onPar anet er >

<confi gur ati onPar anmet er >
<name>Fi | t er Condi t i onVal ue</ name>
<descri pti on></descri pti on>
<type>String</type>
<nul ti Val ued>f al se</ nul ti Val ued>
<mandat or y>f al se</ mandat or y>

</ confi gur ati onPar anet er >

For the | nput Mat chFi | t er Feat ur ePat h the same rules applies as for the
| nput Mat chFeat ur ePat h. The specified feature or featurePath must be valid for the
I nput Mat chType definition. If afeaturePath is specified, the features are separated by "/".

Thevauefor theFi | t er Condi ti onOper at or can be one of:

e NULL - | nput Mat chFi | t er Feat ur ePat h value must be NULL. No
Fi |l t er Condi ti onVal ue must be specified.

e NOT_NULL - I nput Mat chFi | t er Feat ur ePat h value must be set and isnot NULL. No
Fi | t er Condi ti onVal ue must be specified.

e EQUALS - | nput Mat chFi | t er Feat ur ePat h value must be equal to the
Fi | t er Condi ti onVal ue.

* NOT_EQUALS - | nput Mat chFi | t er Feat ur ePat h valueis not equa to the
Fi | t er Condi ti onVal ue

* LESS- I nput Mat chFi | t er Feat ur ePat h valueislessthan the
Fi | ter Condi ti onVal ue

e LESS_EQ- | nput Mat chFi | t er Feat ur ePat h valueisless or equal to the
Fi | t er Condi ti onVal ue

* GREATER- | nput Mat chFi | t er Feat ur ePat h value is greater than the
Fi |t er Condi ti onVal ue

* GREATER_EQ- | nput Mat chFi | t er Feat ur ePat h valueis greater or equal to the
Fi | t er Condi ti onVal ue

A sample configuration for afilter that only use noun tokens for the dictionary lookup is shown
below:

<naneVal uePai r >
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<nane>| nput Mat chFi | t er Feat ur ePat h</ nane>
<val ue>
<string>part Of Speach</string>
</ val ue>
</ naneVal uePai r >

<naneVal uePai r >
<nane>Fi | t er Condi t i onOper at or </ nane>
<val ue>
<string>EQUALS</ stri ng>
</val ue>
</ naneVal uePai r >

<naneVal uePai r >
<nanme>Fi | t er Condi ti onVal ue</ nane>
<val ue>
<string>noun</string>
</val ue>
</ naneVal uePai r >
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