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e speed vs. correctness: interaction with the pipeline

e GUI vs. toolbox philosophy e tsv-based interchange format with a general-purpose tsv-handling framework

o integratedness vs. locality: easily modifiable data format o EEETELENETNEENES to the pipeline, implementing the xtsv APl or the format
e simplicity vs. freedom: think with the head of the users Jchecks if a module combination is satisfiable RiIfe ey ieT{ EIMURATN ET [

e sacrifice future extendibility for speed? e multiple API usable from beginners to experts: CLI, Python Library, REST API

e does one size fit all? | |
= xtsv + modules (see ) + configruation (parameters, models)

e [oosely-coupled, modular, open source system
e casy-to-install, compact, for average need (Docker image) — even with CoNLL-U output

e built-in REST API (through xtsv), can be run as a service

In our view, StanfordNLP, UDPipe and SpaCy have many common features: e casy to add/remove modules (even with the same function) anywhere in the pipeline

e fast, multilingual, CoNLL-U pipeline focusing on dependency parsing e modules can be trained, modified, run, and measured separately or in the pipeline

e tightly integrated, easy to install, modules cannot be added or substituted R N BTl Nl [ RN great test bed for new experiments and module comparison
e limited API available for Python with little documentation oit is manually or automatically

e many important features postponed because of the monolithic architecture Why not CoNLL-U?

e not suitable for manual correction of annotation and experimenting by design o the CoNLL-U format is not extendable in the middle of the pipeline

Magyarlanc 3.0, a popular full machine-learning based pipeline for Hungarian e we need intermediate states to enhance (manual) annotation/correction of data

o tightly integrated, easy-to-install pipeline, “batteries included” (one JAR file) e we prefer formats with standard implementation on many languages (TSV, JSON)

e built-in modules, which cannot be substituted or modified, e the format can be easily converted into a standard-compliant form (has built-in converter)

new modules cannot be added
e UD compatible, CoNLL-U output, suits average need

e no Python interface, little documentation available

WebSty and Weblicht: asynchronous web services of collected tools for UD parsing

e no installation required, source for the pipeline not available Uniform data format: tsv with header and empty lines as separators
e combinable built-in modules, but new modules cannot be added form lemma xpostag NP-BIO id deprel head cons
#This i1s a comment.
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e emToken (C++, Quex Lexical analyzer): an extendable rule-based tokeniser a a [/Det|Art.Def] 0 11 DET 12  (NPx
szarazon szaraz [/Adj] [_Manner/Adv] 0 12 COORD 10  *))
e cmMorph and emLem (HFST, Python): . . [Punct] 0 13 ATT 7 %))

—the HFST-based analyzer yields all possible morpheme-based analyses of each input

word (if it is present in the lexicon) JSON output of the morphological analyzer
in triplets containing the deep form, the surface form and the tag

{
—the triplets are turned into lemma-simpler tag pairs by emLem lemmatiser "bokrot": [
: : : : {
(according to the supplied configuration) e e
— custom tagset for Hungarian morphana "bokor [/N]=bokr+ot[Acc]=0t"
readable "bokor[/N]=bokr + ot[Acc]"
e cmTag (JAVA) tag "[/N] [Acc]"
: 1 1l "b:b o0:0 k:k : :r /N : :t LA "
—an HMM-based POS tagger trained on the Szeged Treebank ) proseve oo o rix iU/ oo trr : theel
—it can select the output from emMorph+emLem to narrow the search space -
—this allows analyses to be curated manually prior to the tagging }

—the JAVA—Python interfacing is handled by PyJNIlus

e emChunk and emNer (Python): a MEMM-based sequential tagger trained on a sub-
corpus of the Szeged Treebank supplied with NP-chunk and NE annotation

e emMorph2UD (Python): conversion rules from the emMorph tagset to UDvl

e cmDep and emCons (JAVA): the Bohnet parser and the Berkeley parser trained on the
Szeged Treebank e emMorph+emLem has an easy-to-use WEB AP

t | f words b
e emCoNLL (Python): conversion to CoNLL-U o LIS clizlfisss O Tels Dy s

—demo version is running on Heroku:

The architecture of the modules https://emmorph.herokuapp.com/dstem/bokor

emMorph2UD |— = |emDep |~ ~ = [el_ll:C:__ON:I;L:: ®
g, PR lgme fopye python emtsv.py tok,morph,pos | editor | python emtsv.py
— conv-morph,dep,conll
emCons
tXtemTokentSV;we}nMorph;'e'mLem _ - /if;pm%tg e CLI: python emtsv.py tok,morph,pos,conv-morph,dep,conll

emTag
- form form anas form lemma
anas  Xpostag emChunk] Jrunnable Docker:
docker run -1 emtsv:latest tok,morph,pos,conv-morph,dep,conll

emNer
VER-B10 o [{=SNRVAVE] (with or without Docker): send a file by HTTP POST to
http://<server>/tok/morph/pos

e Python library: iterator in, iterator out

e bootstrap a human-annotated corpus: run, correct and measure distinct modules e phrases and verb constructions: measure multiple ways to extract such structures
e over-tokenizers: stripping suffixes or splitting morphemes e load-balancing: scale to multiple machines in no time with xtsv and Docker swarm
e universal guesser: automatic OOV handler can be inserted before the curation step e a multilingual chain: language identification as Oth step in the pipeline
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