Demo of Langusta — the graph database environment for parsing of Polish
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Abstract
This document briefly describes the basic functionality of the system Langusta, with particular emphasis on the specific characteristics
of the presented solution, i.e.. the use of graph database to parse the Polish language with a very strong use of a declarative graph
model query language for a graph database (Cypher). In addition, system developers’ motivations and inspirations are briefly pointed
out as well as its other functionalities different from Polish language parsing.
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1. Introduction

The inspiration to undertake the work presented below
was a need for a use of working tool to parse sentences in
Polish language. Corpora, which would be processed by
the desired tool is limited to the class of edited texts,
which is defined by the following conditions:

e the authors have an internal need for accuracy, clarity
and precision,

the authors write their texts to fulfil their professional
duties,

the authors were educated in writing skills.

Faced with such strong restrictions on processed corpora
tends towards the use of purely rule-based parser with
hand written evidence rules, which resulted in an attempt
to use rule-based parser SPEJD (Buczynski and
Przepiorkowski, 2008). Considering all the advantages
and disadvantages of using SPEJD as well as (or even
primarily) the extension of requirements for projected
application resulted in a decision to build the
environment for processing on the basis of graph
database supporting declarative query language
execution. The main element of this work consisted on
reimplementation of database engine query language that
supports Cypher (Robinson et al., 2014).

2. Langusta

Langusta is consolidated paradigmatically homogeneous
environment for processing and analysis corpora of the
Polish language, with particular emphasis on syntactic
parsing. Langusta stores data in the graph model, and the
main way to access to its data is a declarative graph query
language Cypher. In addition, parsing rules are expressed
in terms of regular Cypher queries. More broadly
characteristic of the presented solution, resulting directly
from the application of database without scheme is the
ease of analysis and cross-check of linguistic hypotheses
- in particular the need to create rules for parsing.

2.1 Functionality

Initially database contains the following language

resources, represented in the graph model:

* Jogically compressed Polish morphosyntactic
dictionary PoliMorf (Wolinski et al., 2012),
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lexical database for the Polish language, plWordNet
(Maziarz et al., 2012).

After entering the text from corpus, tokenization takes
place and produces a sequence of tokens, which are the
basis for the morphosyntactic annotation.

As a result of morphosyntactic annotation, a text structure
is formed in the graph database. In this structure for each
token there is a corresponding set of nodes representing a
collection of interpretations from the morphosyntactic
dictionary.

Created structure is ready to start algorithm which applies
user-defined set of rules. As a result of algorithm
operation, the syntactic trees of sentences from text in
parsing are created.

After the end of parsing, the user can - of course by using
query language Cypher - precisely analyse the result of
parsing, with help of the presentation:

e syntactic tree (forest) for a given sentence,

the results of parsing for a given token and its
surroundings in a sentence,

the application of the rule in the process of parsing.
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