

    
      
          
            
  
Welcome to FinnTK’s documentation!




finntk


	
finntk.analysis_to_subword_dicts(ana)[source]

	Returns a list of list of dicts. Each list element is an analysis. For each
analysis, there is a list of subwords. Each dict contains an Omorfi
analysis






	
finntk.extract_lemmas(word_form)[source]

	Extract lemmas specifically mentioned by OMorFi.






	
finntk.extract_lemmas_combs(word_form)[source]

	Works like extract_lemmas, but also tries to combine adjacent
subwords to make lemmas which may be out of volcaburary for
OMorFi.

Note that this will over generate (by design). For example:
voileipäkakku will generate voi, voileipä and voileipäkakku  as
desired, but will also spuriously generate leipäkakku.






	
finntk.extract_lemmas_recurs(word_form)[source]

	Works like extract_lemmas, but also tries to expand each
lemma into more lemmas. This helps in some cases (but can
overgenerate even more). For example, it will mean that
synnyinkaupunkini will generate synty, kaupunki,
synnyinkaupunki, synnyin and syntyä.






	
finntk.get_omorfi()[source]

	Gets an Omorfi instance with everything possible enabled. Reuses the
existing instance if already called once.






	
finntk.get_token_positions(tokenised, text)[source]

	Returns the start positions of a series of tokens produced by
Omorfi.tokenise(…)











	finntk.omor.extract

	Functions for extracting lemmas from OMorFi analyses.



	finntk.omor.inst

	Function to get ahold of an OMorFi instance.



	finntk.omor.tok

	Functions for basic processing of OMorFi tokens.



	finntk.omor.seg

	Functions for basic processing of OMorFi segment labelling style analyses.



	finntk.wordnet

	Utilities for working with FinnWordNet
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finntk.omor.extract

Functions for extracting lemmas from OMorFi analyses.


	
finntk.omor.extract.extract_lemmas(word_form)[source]

	Extract lemmas specifically mentioned by OMorFi.






	
finntk.omor.extract.extract_lemmas_combs(word_form)[source]

	Works like extract_lemmas, but also tries to combine adjacent
subwords to make lemmas which may be out of volcaburary for
OMorFi.

Note that this will over generate (by design). For example:
voileipäkakku will generate voi, voileipä and voileipäkakku  as
desired, but will also spuriously generate leipäkakku.






	
finntk.omor.extract.extract_lemmas_recurs(word_form)[source]

	Works like extract_lemmas, but also tries to expand each
lemma into more lemmas. This helps in some cases (but can
overgenerate even more). For example, it will mean that
synnyinkaupunkini will generate synty, kaupunki,
synnyinkaupunki, synnyin and syntyä.






	
finntk.omor.extract.extract_lemmas_span(word_form)[source]

	Works like extract_lemmas, but doesn’t extract individual subwords.
However, if a word is only recognised by as a compound word by OMorFi it
will glue the parts together, lemmatising only the last subword. This means
it extracts only lemmas which span the whole word form.






	
finntk.omor.extract.extract_true_lemmas_span(word_form, norm_func=<function iden_func>, return_pos=False)[source]

	Works like extract_lemmas_span, but uses true_lemmatise. It also
returns some of the features associated with each lemma.






	
finntk.omor.extract.lemma_intersect(toks1, toks2)[source]

	Given two iterables of tokens, return the intersection of their lemmas.
This can work as a simple, high recall, method of matching for example, two
inflected noun phrases.









            

          

      

      

    

  

    
      
          
            
  
finntk.omor.inst

Function to get ahold of an OMorFi instance.


	
finntk.omor.inst.get_omorfi()[source]

	Gets an Omorfi instance with everything possible enabled. Reuses the
existing instance if already called once.









            

          

      

      

    

  

    
      
          
            
  
finntk.omor.tok

Functions for basic processing of OMorFi tokens.


	
finntk.omor.tok.get_token_positions(tokenised, text)[source]

	Returns the start positions of a series of tokens produced by
Omorfi.tokenise(…)









            

          

      

      

    

  

    
      
          
            
  
finntk.omor.seg

Functions for basic processing of OMorFi segment labelling style analyses.


	
finntk.omor.seg.labelsegment_to_subword_tokens(labelsegmented)[source]

	Returns a iterator of segments specified as (type, value) tuple. Type is
one of “seg”, “tag” or “surf”.






	
finntk.omor.seg.tokens_to_surf(it)[source]

	Given an iterator of segments as (type, value) tuples, reconstruct the
surface string.









            

          

      

      

    

  

    
      
          
            
  
finntk.wordnet

Utilities for working with FinnWordNet


	
finntk.wordnet.has_abbrv(lemma)[source]

	Given a FinnWordNet formatted lemma, e.g. saada_tehdä_jtak return whether
it contains a placeholder abbreviation.
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  All modules for which code is available

	finntk.omor.anlys

	finntk.omor.extract

	finntk.omor.inst

	finntk.omor.seg

	finntk.omor.tok
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  Source code for finntk.omor.anlys

"""
Functions for basic processing of OMorFi analyses.
"""
from more_itertools import split_at
import re
from itertools import product


def analysis_to_pairs(ana):
    assert ana[0] == "[" and ana[-1] == "]"
    ana = ana[1:-1]
    for bit in ana.split("]["):
        k, v = bit.split("=", 1)
        yield k, v


def pairs_to_dict(it):
    return dict(((k.lower(), v) for k, v in it))


def analysis_to_dict(ana):
    return pairs_to_dict(analysis_to_pairs(ana))


def dict_to_analysis(d):
    return "[{}]".format(
        "][".join(["{}={}".format(k.upper(), v) for k, v in d.items()])
    )


def chunk_subwords(it):
    def is_cmp_bound(kv):
        return kv[0] == "BOUNDARY" and kv[1] == "COMPOUND"

    return split_at(it, is_cmp_bound)


[docs]def analysis_to_subword_dicts(ana):
    """
    Returns a list of list of dicts. Each list element is an analysis. For each
    analysis, there is a list of subwords. Each dict contains an Omorfi
    analysis
    """
    return map(pairs_to_dict, chunk_subwords(analysis_to_pairs(ana)))



def generate_dict(ana):
    from .inst import get_omorfi

    omor = get_omorfi()
    ana_cp = ana.copy()
    if "weight" in ana_cp:
        del ana_cp["weight"]
    ana_txt = dict_to_analysis(ana_cp)
    generated = omor.generate(ana_txt)
    if not generated:
        return set()
    return set(generated.split("/"))


def generate_or_passthrough(ana):
    return generate_dict(ana) or {norm_word_id(ana["word_id"])}


def simple_lemmatise(subword_dict):
    """
    This just gets the lemma according to OMorFi.
    """
    return norm_word_id(subword_dict["word_id"])


def default_lemmatise(subword_dict):
    return [simple_lemmatise(subword_dict)]


VERB_ENDING = {"voice": "ACT", "inf": "A", "num": "SG", "case": "LAT"}

NOUN_ENDING = {"num": "SG", "case": "NOM"}

IGNORE_ALL = {("num", "SG")}

IGNORE_KEYS = {"weight", "casechange"}

IGNORE_VERB = {("inf", "A"), ("case", "LAT"), ("voice", "ACT")}

IGNORE_NOUN = {("case", "NOM")}


def add_feat(ending, feats, k, v):
    if (
        k in IGNORE_KEYS
        or (k, v) in IGNORE_ALL
        or (ending == "verb" and (k, v) in IGNORE_VERB)
        or (ending == "noun" and (k, v) in IGNORE_NOUN)
    ):
        return
    feats[k] = v


def app_lemma_feats(lemma_feats, lemma, feats):
    lemma_feats.setdefault(lemma, set()).add(feats)


def ext_lemma_feats(lemma_feats, lemma, feats_list):
    lemma_feats.setdefault(lemma, set()).update(feats_list)


def true_lemmatise(subword_dict, strict=False, return_feats=False):
    """
    This gets the lemma by setting all features to their lemma values, but
    being careful not to cross word derrivation boundaries; This will remove
    inflections including verb infinitive endings as well as particles, but
    not derivational morphemes.
    """

    def empty_return():
        if return_feats:
            return {}
        else:
            return []

    def default_return():
        simple_lemma = simple_lemmatise(subword_dict)
        if return_feats:
            return {simple_lemma: {()}}
        else:
            return [simple_lemma]

    upos = subword_dict.get("upos")
    if upos not in ("VERB", "AUX", "NOUN", "PROPN", "ADJ", "PRON"):
        if strict:
            assert (
                upos is not None
            ), "no upos found in subword_dict passed to true_lemmatise"
            # As far as I know only verb, noun and adj can have drv
            assert (
                "drv" in subword_dict
            ), "true_lemmatise in strict mode found drv in subword for unsupported UPOS"
        return default_return()
    new_subword_dict = {}
    ending = None
    feats = {}
    for k, v in subword_dict.items():
        if ending is None:
            if k in ("mood", "voice"):
                ending = "verb"
            elif k == "num":
                ending = "noun"
            elif k in ("prontype", "subcat"):
                ending = "pron"
            elif k == "inf" and v == "MINEN":
                # Should always(?) be accompanied by a DRV=MINEN so we should be safe to delete this
                # XXX: Should possibly instead do some type of
                # dominations/tournaments in extract_true_lemmas_span
                ending = "blacklisted"

        if ending is not None:
            if not return_feats:
                break
            add_feat(ending, feats, k, v)
        else:
            new_subword_dict[k] = v
    if ending is None:
        if strict:
            assert (
                False
            ), "true_lemmatise in strict mode couldn't determine which ending to add"
        else:
            return default_return()
    elif ending == "blacklisted":
        return empty_return()
    elif ending == "verb":
        new_subword_dict.update(VERB_ENDING)
    elif ending in ("noun", "pron"):
        new_subword_dict.update(NOUN_ENDING)
    # XXX: When does this generate multiple? Can we prune down to one?
    generated = generate_dict(new_subword_dict)
    if not generated:
        simple_lemma = simple_lemmatise(subword_dict)
        if return_feats:
            return {simple_lemma: {tuple(feats.items())}}
        else:
            return [simple_lemma]
    if return_feats:
        res = {}
        for gen in generated:
            app_lemma_feats(res, gen, tuple(feats.items()))
        return res
    else:
        return generated


def lemmas_of_subword_dicts(
    subword_dicts,
    lemmatise_func=default_lemmatise,
    return_feats=False,
    return_pos=False,
):
    subword_dicts = list(subword_dicts)
    res = {} if return_feats else set()
    for prefixes in product(*(generate_or_passthrough(d) for d in subword_dicts[:-1])):

        def form_lemma(lemma):
            return "".join(prefixes) + lemma

        if return_feats:
            for lemma, feats in lemmatise_func(
                subword_dicts[-1], return_feats=True
            ).items():
                ext_lemma_feats(res, form_lemma(lemma), feats)
        else:
            for lemma in lemmatise_func(subword_dicts[-1]):
                res.add(form_lemma(lemma))
    if return_pos:
        return res, subword_dicts[-1].get("upos")
    else:
        return res


EXTRA_WORD_ID = re.compile(r"_\d+$")


def norm_word_id(word_id):
    extra_match = EXTRA_WORD_ID.search(word_id)
    if extra_match:
        word_id = word_id[: extra_match.start()]
    return word_id.lower()


def yield_get(m, k):
    res = m.get(k)
    if res is not None:
        yield res


def normseg(subword_dict):
    """
    Generates a normalised segmentation from an OMorFi analysis dict
    `subword_dict`.

    This function is a work in progress. Currently, it *will* miss out
    morphemes.
    """
    from finntk.data.omorfi_normseg import (
        INF_MAP,
        MOOD_MAP,
        TENSE_MAP,
        PERS_MAP,
        NUM_MAP,
        CASE_MAP,
        POSS_MAP,
    )

    for k, v in subword_dict.items():
        v_lower = v.lower()
        if k == "word_id":
            yield norm_word_id(v)
        elif k in ("drv", "clit"):
            yield "-" + v_lower
        elif k == "inf":
            yield from yield_get(INF_MAP, v_lower)
        elif k == "mood":
            yield from yield_get(MOOD_MAP, v_lower)
        elif k == "tense":
            yield from yield_get(TENSE_MAP, v_lower)
        elif k == "pers":
            yield from yield_get(PERS_MAP, v_lower)
        elif k == "num":
            yield from yield_get(NUM_MAP, v_lower)
        elif k == "case":
            yield from yield_get(CASE_MAP, v_lower)
        elif k == "poss":
            yield from yield_get(POSS_MAP, v_lower)


def ud_to_omor(lemma, pos, feats=None):
    from finntk.data.omorfi_ud import (
        PASSTHROUGHS,
        PASSTHROUGHS_KEY_MAP,
        NUM_KEY_MAP,
        NUM_VAL_MAP,
        TENSE_MAP,
        MOOD_MAP,
        VOICE_MAP,
        PART_FORM_MAP,
        INF_FORM_MAP,
    )

    pos = pos.upper()
    if feats is None:
        feats = {}

    res = {"WORD_ID": lemma.replace("#", ""), "UPOS": pos}
    for k, v in feats.items():
        k_upper = k.upper()
        v_upper = v.upper()
        if k_upper in PASSTHROUGHS:
            res[k_upper] = v_upper
        elif k in PASSTHROUGHS_KEY_MAP:
            res[PASSTHROUGHS_KEY_MAP[k]] = v_upper
        elif k in NUM_KEY_MAP:
            mapped_v = NUM_VAL_MAP[v]
            if pos == "VERB":
                res[NUM_KEY_MAP[k]] = mapped_v
            else:
                res["NUM"] = mapped_v
        elif k == "Tense":
            res["TENSE"] = TENSE_MAP[v]
        elif k == "Mood":
            res["MOOD"] = MOOD_MAP.get(v, v.upper())
        elif k == "Voice":
            res["VOICE"] = VOICE_MAP.get(v, v.upper())
        elif k == "VerbForm":
            # Ignore?
            pass
        elif k == "PartForm":
            res["PCP"] = PART_FORM_MAP[v]
        elif k == "InfForm":
            res["INF"] = INF_FORM_MAP[v]
    if pos == "VERB" and "Number" in feats and "Person" in feats:
        pers = feats.pop("Person")
        mapped_num = NUM_VAL_MAP[feats.pop("Number")]
        res["PERS"] = mapped_num + pers
    return res




            

          

      

      

    

  

    
      
          
            
  Source code for finntk.omor.extract

"""
Functions for extracting lemmas from OMorFi analyses.
"""
from .inst import get_omorfi
from .anlys import (
    analysis_to_subword_dicts,
    default_lemmatise,
    lemmas_of_subword_dicts,
    ext_lemma_feats,
    true_lemmatise,
)


def contig_slices(elems):
    elems = list(elems)
    n = len(elems)
    for start in range(n):
        for end in range(start + 1, n + 1):
            yield elems[start:end]


def iden_func(x):
    return x


def _extract_lemmas(
    word_form,
    get_slices,
    lemmatise_func=default_lemmatise,
    norm_func=iden_func,
    return_feats=False,
    return_pos=False,
):
    assert not return_pos or return_feats  # return_pos => return_feats
    omorfi = get_omorfi()
    analyses = omorfi.analyse(word_form)
    res = {} if return_feats else set()
    for analysis in analyses:
        if analysis.is_oov():
            continue
        analysis_dicts = analysis_to_subword_dicts(analysis.raw)
        for analysis_slice in get_slices(analysis_dicts):
            lemma_feats = lemmas_of_subword_dicts(
                analysis_slice,
                lemmatise_func=lemmatise_func,
                return_feats=return_feats,
                return_pos=return_pos,
            )
            if return_pos:
                lemma_feats_inner, upos = lemma_feats
                for lemma, feats in lemma_feats_inner.items():
                    ext_lemma_feats(
                        res, norm_func(lemma), ((upos, feat) for feat in feats)
                    )
            elif return_feats:
                for lemma, feats in lemma_feats.items():
                    ext_lemma_feats(res, norm_func(lemma), feats)
            else:
                for lemma in lemma_feats:
                    res.add(norm_func(lemma))
    return res


[docs]def extract_lemmas(word_form):
    """
    Extract lemmas specifically mentioned by OMorFi.
    """
    return _extract_lemmas(
        word_form, lambda analysis_dicts: [[d] for d in analysis_dicts]
    )



[docs]def extract_lemmas_span(word_form):
    """
    Works like `extract_lemmas`, but doesn't extract individual subwords.
    However, if a word is only recognised by as a compound word by OMorFi it
    will glue the parts together, lemmatising only the last subword. This means
    it extracts only lemmas which span the whole word form.
    """
    return _extract_lemmas(word_form, lambda analysis_dicts: [analysis_dicts])



[docs]def extract_true_lemmas_span(word_form, norm_func=iden_func, return_pos=False):
    """
    Works like `extract_lemmas_span`, but uses `true_lemmatise`. It also
    returns some of the features associated with each lemma.
    """
    return _extract_lemmas(
        word_form,
        lambda analysis_dicts: [analysis_dicts],
        lemmatise_func=true_lemmatise,
        norm_func=norm_func,
        return_feats=True,
        return_pos=return_pos,
    )



[docs]def extract_lemmas_combs(word_form):
    """
    Works like `extract_lemmas`, but also tries to combine adjacent
    subwords to make lemmas which may be out of volcaburary for
    OMorFi.

    Note that this will over generate (by design). For example:
    voileipäkakku will generate voi, voileipä and voileipäkakku  as
    desired, but will also spuriously generate leipäkakku.
    """
    return _extract_lemmas(word_form, contig_slices)



[docs]def extract_lemmas_recurs(word_form):
    """
    Works like `extract_lemmas`, but also tries to expand each
    lemma into more lemmas. This helps in some cases (but can
    overgenerate even more). For example, it will mean that
    synnyinkaupunkini will generate synty, kaupunki,
    synnyinkaupunki, synnyin and syntyä.
    """
    expand_queue = [word_form]
    res = set()
    while len(expand_queue) > 0:
        word_form = expand_queue.pop()
        new_lemmas = extract_lemmas_combs(word_form)
        novel_lemmas = new_lemmas - res
        expand_queue.extend(novel_lemmas)
        for lemma in novel_lemmas:
            res.add(lemma)
    return res



[docs]def lemma_intersect(toks1, toks2):
    """
    Given two iterables of tokens, return the intersection of their lemmas.
    This can work as a simple, high recall, method of matching for example, two
    inflected noun phrases.
    """
    if len(toks1) != len(toks2):
        return
    res = []
    for t1, t2 in zip(toks1, toks2):
        l1 = extract_lemmas_span(t1)
        l2 = extract_lemmas_span(t2)
        inter = l1 & l2
        if len(inter) == 0:
            return
        res.append(inter)
    return res





            

          

      

      

    

  

    
      
          
            
  Source code for finntk.omor.inst

"""
Function to get ahold of an OMorFi instance.
"""

_omorfi = None


FSTS = [
    ("acceptor", "accept.hfst"),
    ("analyser", "describe.hfst"),
    ("generator", "generate.hfst"),
    ("hyphenator", "hyphenate-rules.hfst"),
    ("labelsegmenter", "labelsegment.hfst"),
    ("lemmatiser", "lemmatise.hfst"),
    ("segmenter", "segment.hfst"),
    ("tokeniser", "tokenise.pmatchfst"),
]


[docs]def get_omorfi():
    """
    Gets an Omorfi instance with everything possible enabled. Reuses the
    existing instance if already called once.
    """
    from omorfi.omorfi import Omorfi

    global _omorfi
    if _omorfi is None:
        _omorfi = Omorfi()
        for var, fn in FSTS:
            getattr(_omorfi, "load_" + var)(
                "/usr/local/share/omorfi/omorfi." + fn
            )
    return _omorfi





            

          

      

      

    

  

    
      
          
            
  Source code for finntk.omor.seg

"""
Functions for basic processing of OMorFi segment labelling style analyses.
"""
import re
from more_itertools import split_at

LABELSEGMENT_RE = r"""
    \{ (?P<seg> [^\}]* ) \} |
    \[ (?P<tag> [^\]]* ) \] |
    (?P<surf> [^\[\{]+ )
"""

_labelsegment_lex = None


def get_labelsegment_lex():
    global _labelsegment_lex
    if _labelsegment_lex is None:
        _labelsegment_lex = re.compile(LABELSEGMENT_RE, re.VERBOSE)
    return _labelsegment_lex


def labelsegment_to_tokens(labelsegmented):
    lex = get_labelsegment_lex()
    for match in re.finditer(lex, labelsegmented):
        typ = match.lastgroup
        value = match.group(typ)
        yield typ, value


def tokens_to_labelsegment(tokens):
    bits = []
    for typ, value in tokens:
        if typ == "seg":
            bits.append("{" + value + "}")
        elif typ == "tag":
            bits.append("[" + value + "]")
        elif typ == "surf":
            bits.append(value)
        else:
            assert False
    return "".join(bits)


def tokens_to_subword_tokens(it):

    def is_cmp_bound(kv):
        return (kv[0] == "seg" and kv[1] == "wB")

    return split_at(it, is_cmp_bound)


[docs]def tokens_to_surf(it):
    """
    Given an iterator of segments as (type, value) tuples, reconstruct the
    surface string.
    """
    return "".join(v for (t, v) in it if t == "surf")



[docs]def labelsegment_to_subword_tokens(labelsegmented):
    """
    Returns a iterator of segments specified as (type, value) tuple. Type is
    one of "seg", "tag" or "surf".
    """
    return tokens_to_subword_tokens(labelsegment_to_tokens(labelsegmented))





            

          

      

      

    

  

    
      
          
            
  Source code for finntk.omor.tok

"""
Functions for basic processing of OMorFi tokens.
"""


[docs]def get_token_positions(tokenised, text):
    """
    Returns the start positions of a series of tokens produced by
    Omorfi.tokenise(...)
    """
    starts = []
    start = 0
    for token in tokenised:
        start = text.index(token["surf"], start)
        starts.append(start)
        start += len(token["surf"])
    return starts



def form_of_tok(token):
    if isinstance(token, str):
        return token.lower()
    else:
        return token["surf"].lower()




            

          

      

      

    

  

    
      
          
            
  Source code for finntk.wordnet.abbrv

import ahocorasick
from finntk.data.wordnet import ALL_ABBRVS

_abbrv_auto = None


def get_abbrv_auto():
    global _abbrv_auto
    if _abbrv_auto is not None:
        return _abbrv_auto
    _abbrv_auto = ahocorasick.Automaton()
    for abbrv in ALL_ABBRVS:
        _abbrv_auto.add_word("_{}_".format(abbrv), abbrv)
    _abbrv_auto.make_automaton()
    return _abbrv_auto


[docs]def has_abbrv(lemma):
    """
    Given a FinnWordNet formatted lemma, e.g. saada_tehdä_jtak return whether
    it contains a placeholder abbreviation.
    """
    abbrv_auto = get_abbrv_auto()
    it = abbrv_auto.iter("_{}_".format(lemma))
    return len(list(it))
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