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PML: Prague Markup 
Language

• XML language 

• Generic language for representation of tree structures 
and their linking 

• PDT: 4 layers (3 layers of anotation) with links in 
between + valency lexicon (also a list of trees) 

• No bias towards dependencies or constituencies 

• PML Schema to define the structures (think DTD, XML 
Schema)
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PML: data structures
• atomic type (string): format 

• ID 
• PMLREF 
• integer, positiveInteger, date, time, duration, … 
• any 

• enumeration type 
• structure (attr: value pairs) 
• list (ordered, unordered) 
• alternatives 
• sequence 
• (container)



• atomic – a (formated) string  

• enumerated type – given set of possible values  

• structure – set of attribute-value pairs  

• list – (un)ordered list of units of one type 

• alternative – similar to unordered list, but with different  
semantics  

• sequence – similar to ordered list, but allowing 
members with diverse types and supporting mixed 
content). 



PML: roles and validation
• roles: TREES, NODE, CHILDNODES, ID, KNIT, ORDER, HIDE 

• Cross-reference (e.g. coreference)  

• Multi-layered  

• separated files  
• file-id#id  

• Validation  
• PML Schema can be validated by a RNG Schema  
• PML Schema can be converted via XSLT to RNG Schema 

(validation of the data) 



PML⁴
• Non-trrebanking applications: 

• Treex: NLP processing framework; originally 
developed for tree-to-tree MT system. 

• Learner corpus CzeSL: multilayer error 
annotation with corrections 

• Treebanks in PML: 

• https://lindat.mff.cuni.cz/services/pmltq/

http://ufal.mff.cuni.cz/treex
http://utkl.ff.cuni.cz/learncorp/
https://lindat.mff.cuni.cz/services/pmltq/


PML Framework
• Libraries:  

• Perl: Treex::PML package (CPAN) 

• Java libraries built for feat editor 

• Tools:
• Tred (edit trees, search trees, search PML-TQ databases remotely) 

• btred, ntred, jtred (various command line versions) 

• PML Tree Query: https://lindat.mff.cuni.cz/services/pmltq/ 

• MEd: linear annotations, e.g. alignment of parallel data, audio transcription 

• Law: morphological annotation tool 

• Feat: layered annotation of learners corpora 

• Capek: annotation tool tailored to school children and grammar

https://lindat.mff.cuni.cz/services/pmltq/
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Tree Editor (TrEd)
• Build a treebank from the ground up. 

• Save your first syntactic trees within 10 minutes: 
http://youtu.be/ZaY2K786TyM 

• Search and visualise any trees 

• backends and interfaces (btred, jtred, etc.) 

• view modes and stylesheets

http://youtu.be/ZaY2K786TyM


http://ufal.mff.cuni.cz/tred/

• Documentation (manual, basic library, macros) 

• Perl + Tk  

• Ready-made packages for Windows, Linux 
(.deb and .rpm) and OS X (10.7 and higher) 

• Extensions (formats, annotation environments)

http://ufal.mff.cuni.cz/tred/


PML Tree Query
• PML-TQ can represent and query any treebank (to the best of our knowledge). 

• Currently we have about 30 treebanks converted and available for search:  

• phrase structures 

• dependencies 

• multi-layer 

• original design w. layers of linguistic description 

• combining information from different projects over the same data (WSJ) 

• parallel



Treex (::Web)
• http://ufal.mff.cuni.cz/treex 

• NLP processing framework. Perl APIs. Developed for 
machine translation (tree-to-tree system TectoMT), but now 

• it works as a general processing workflow that includes 
many standard tools 

• (tokenizers, morphological analysers and taggers, parsers, 
NERs) trained models, etc. 

• Web version: Pick a scenario, run it on your data, view and 
download results.

http://ufal.mff.cuni.cz/treex
http://www.apple.com


MWE annotation in PDT ≥ 2.5
• New annotation of “any MWEs”, looking at plain 

text 

• additional annotation over t-layer (s-files), merged 
back  

• Storing the lexicon: SemLex 

• Pre-annotating known MWEs using trees 

• NEs also annotated



Tectogram. structure of a 
MWE

• hypothesis: dependency structure + deep word order: 
each MWE should only have 1 t-structure, that should 
always be contiguous 

• means of effective automatic identification (given t-trees) 

• 771 SemLex entries have more than one t-structure in 
data: 

• systematic deficiencies of PDT 2.0 t-lemmata 

• occasional errors in t-layer or our annotations



PDT 2.0 + s-data

• PDT 2.0 data; format: PML  

• addition of s-layer (“sense”) 

• not a deeper layer,  
referes to a-nodes or t-nodes 

• a list of pairs (lexicon.ref, [t/a]-node.ref.list)

w-layer

m-layer

a-layer

t-layer

s-layeror

Annotation lexicon



Typical texts with MWEs
colours specify multiword lexemes vs. types of named 

entities



Typical texts with MWEs
colours specify multiword lexemes vs. types of named 

entities







text generated from t-layer  
+ MWEs (t-nodes)

markup (show, remove, NEs)

SemLex Editor



Annotation method
1. Pre-annotate: rule-based (limited MWEs, external) 

2. on_load(t_file) pre-annotate MWEs from SemLex, that 
already have a t-tree 

3. Identify NEs and MWEs  

1. from Semlex  

2. new – add lexemes (or frequent NEs) to Semlex 

4. each MWE from 3 is again pre-annotated in the file via its 
t-tree



MWEs in a tree, attributes listed
colours specify multiword lexemes vs. types of named 

entities



Statistics1
• Whole t-layer of PDT: 675 000 t-nodes 

• 16,3% of content words take part in MWEs 

• 63% of the data annotated in parallel 

• 8,816 MWEs (types), 5,352 of those  identified 
by annotators, added to SemLex
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Statistics2

# List the MWE types 

t-root $r := [ ]; 

  >> for $r.mwes/type give $1,count() sort by $2 
desc 

lexeme 20078
person 6927

institution 4940
number 3629
object 2883
time 2644

location 1876
address 136
foreign 132
biblio 35



Semlex

• All MWEs in PDT (t-layer) 

• basic (quotation) forms 

• lemmatized forms 

• dependency structures 

• t-trees, i.e. no prepositions, 
for instance



Tectogrammatical structure of a MWE

• Our hypothesis: dependency structure + deep word 
order: each MWE should only have 1 t-structure, that 
should always be contiguous 

• means of effective automatic identification  
(given t-trees) 

• 771 SemLex entries have more than one t-structure in data: 

• systematic deficiencies of PDT 2.0 t-lemmata 

• occasional errors in t-layer or our annotations



LINDAT/CLARIN services 

• Store all corpora and treebanks safely. Make them 
available and directly citable 

• Make all corpora available in Kontext (corpus query) 
and PML-TQ (tree query) 

• Make automatic tagging and parsing easily available 
for enhancement of the corpora 

• Morphodita, NameTag, Treex Web 

• Again, store and make available the enhanced corpora


