

    
      
          
            
  
Welcome to ChemDataExtractor!

ChemDataExtractor is a toolkit for extracting chemical information from the scientific literature.
Check out the Online Demo [http://chemdataextractor.org/demo]!

Features:


	HTML, XML and PDF document readers


	Chemistry-aware natural language processing pipeline


	Chemical named entity recognition


	Rule-based parsing grammars for property and spectra extraction


	Table parser for extracting tabulated data


	Document processing to resolve data interdependencies
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Introduction





The ChemDataExtractor Toolkit

The ChemDataExtractor(CDE) toolkit is an advanced natural language processing pipeline for extracting chemical property
information from the scientific literature. The theory behind the toolkit can be found in the following papers:

Original paper outlining the CDE workflow:

Swain, M. C., & Cole, J. M. “ChemDataExtractor: A Toolkit for Automated Extraction of Chemical Information from the Scientific Literature”, J. Chem. Inf. Model. 2016, 56 (10), pp 1894–1904 10.1021/acs.jcim.6b00207.

Paper describing the Snowball algorithm:

Court, C. J., & Cole, J. M. (2018). Auto-generated materials database of Curie and Néel temperatures via semi-supervised relationship extraction. Scientific data, 5, 180111. 10.1038/sdata.2018.111

Paper describing the enhancements made in CDE 2.0 and TableDataExtractor:

Juraj Mavračić, Callum J. Court, Taketomo Isazawa, Stephen R. Elliott, Jacqueline M. Cole: ChemDataExtractor 2.0: Auto-Populated Ontologies for Materials Science”, J. Chem. Inf. Model. 2021, 61(9), pp 4280–4289 10.1021/acs.jcim.1c00446

Paper describing the new Named Entity Recognition system:

Taketomo Isazawa, Jacqueline M. Cole: “Single Model for Organic and Inorganic Chemical Named Entity Recognition in ChemDataExtractor”, J. Chem. Inf. Model. 2022, 62 (5), pp 1207-1213 10.1021/acs.jcim.1c01199

and the associated website https://chemdataextractor2.org.

The general process for extracting information from scientific text is as follows:


	Break a document down into its consituent elements (Title, Paragraphs, Sentences, Tables, Figures…)


	Tokenize the text to isolate individual tokens


	Apply Part-of-speech tagging to identify the semantic role of each token


	Detect Chemical Named Entites using machine learning


	Parse text and tables with nested rules to identify chemical relationships


	Resolve the interdependencies between the different elements


	Output a set of mutually consistent chemical records




This pipeline enables ChemDataExtractor to extract chemical information in a completely domain-independent manner.



Installation

To get up and running with ChemDataExtractor, you will need to install the python toolkit and then download the
necessary data files.
There are a few different ways to download and install the ChemDataExtractor toolkit.


Note

A Python version earlier than 3.8 must be used with ChemDataExtractor.
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Reading a Document

Most commonly, you want to pass an entire document file to ChemDataExtractor. ChemDataExtractor comes with a number of built-in Document readers that can read HTML, PDF and XML files. These readers are responsible for detecting the different elements of a document and recompiling them into a single consistent document structure:

>>> from chemdataextractor import Document
>>> f = open('paper.html', 'rb')
>>> doc = Document.from_file(f)





Each reader will be tried in turn until one is successfully able to read the file. If you know exactly which readers you want to use, it is possible to specify a list as an optional parameter:

>>> f = open('rsc_article.html', 'rb')
>>> doc = Document.from_file(f, readers=[RscHtmlReader()])






Note

Always open files in binary mode by using the ‘rb’ parameter.
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Finding Chemical Records

ChemDataExtractor processes each document element separately to extract the chemical information,
and then merges data together from every element in the document to produce a single record for each unique chemical entity.

Consider this simple document as an example:

>>> from chemdataextractor.doc import Document, Heading, Paragraph
>>> doc = Document(
    Heading('5,10,15,20-Tetra(4-carboxyphenyl)porphyrin (3).'),
    Paragraph('m.p. 90°C.'),
    Paragraph('Melting points were measured in Tetrahydrofuran (THF).'),
    models=[Compound, MeltingPoint]
    )





Get the records for each element using the records property:

>>> doc[0].records.serialize()
[{'Compound': {'names': ['5,10,15,20-Tetra(4-carboxyphenyl)porphyrin'], 'labels': ['3']}}]
>>> doc[1].records.serialize()
[{'MeltingPoint': {'raw_value': '90', 'raw_units': '°C', 'value': [90.0], 'units': 'Celsius^(1.0)'}}]
>>> doc[2].records.serialize()
[{'Compound': {'names': ['THF', 'Tetrahydrofuran']}}, {'Compound': {'names': ['THF', 'Tetrahydrofuran']}}]





Due to the data interdependencies between the different document elements,
the records from each element aren’t so useful individually. Instead, it’s normally much more useful to get the combined records for the entire document:

>>> doc.records.serialize()
[{'Compound': {'names': ['5,10,15,20-Tetra(4-carboxyphenyl)porphyrin'], 'labels': ['3']}},
 {'Compound': {'names': ['THF', 'Tetrahydrofuran']}},
 {'MeltingPoint': {'raw_value': '90',
                   'raw_units': '°C',
                   'value': [90.0],
                   'units': 'Celsius^(1.0)',
                   'compound': {'Compound': {'names': ['5,10,15,20-Tetra(4-carboxyphenyl)porphyrin'],
                                             'labels': ['3']}}}}]





ChemDataExtractor has merged the information from all the elements into two unique chemical records.
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Finding new Properties

While ChemDataExtractor provides functionality for finding a number of properties out of the box, you will almost definitely need to write some of your own code to extend ChemDataExtractor. This document will walk you through the steps to do this. For more information, you should also look at the examples.


Creating a New Property Parser

Depending on your specific use case, you will almost definitely need to add new property parsers to ChemDataExtractor in order to retrieve new properties from scientific text/tables.
Here we take you through a simple example of how to create a new parser.

First, we need all the relevant imports:

from chemdataextractor import Document
from chemdataextractor.model import BaseModel, Compound, StringType, ModelType
from chemdataextractor.model.units import TemperatureModel, LengthModel
from chemdataextractor.parse import I, join
from chemdataextractor.doc import Paragraph, Heading





Let’s create a simple example document with a single heading followed by a single paragraph that contains a boiling point:

d = Document(
    Heading(u'Synthesis of 2,4,6-trinitrotoluene (3a)'),
    Paragraph(u'The procedure was followed to yield a pale yellow solid (boiling point 240 °C)')
)





By default, ChemDataExtractor won’t extract any boiling points. This can be shown by examining the output records by calling the records() method.

To extract this information, we want to create a boiling_point property parser.

Step 1: Defining a new property model

In chemdataextractor.model.py you will see all the current property models defined in ChemDataExtractor.
Each property inherits from BaseModel and can contain fields that can have different types
(StringType: a string, ModelType: Another property model, ListType: A list of another type e.g. ListType(StringType()) is a list of strings).

So in model.py we need to create a BoilingPoint class and give it some useful fields.
As a boiling point is a temperature, we can subclass the TemperatureModel class which automatically
gives value and unit fields. Now all we need to add is a compound.

class BoilingPoint(TemperatureModel):
    """ A boiling point property"""
    compound = ModelType(Compound)





Such models automatically have QuantityModelTemplateParser, MultiQuantityModelTemplateParser set as the sentence parsers and AutoTableParser as the table parser. These
parsers use the provided information to extract the model defined by the user. In the above case, the user hasn’t yet provided any indication
of what the property is called, so this will pick up all mentions of temperatures found in the document will be extracted. To make sure that we only
find boiling points, we can alter the model as follows:

class BoilingPoint(TemperatureModel):
    """ A boiling point property"""
    specifier = StringType(parse_expression=(I('Boiling') + I('Point')).add_action(join), required=True)
    compound = ModelType(Compound)





We now have a specifier, which specifies a phrase that must be found in a sentence for the model to be extracted.
The parse expression for the specifier is written in the parse_expression field, in this case showing that
we need to find the word boiling followed by the word point, and the case does not matter. More detail on these
parse elements is provided below.


Note

If the parse expression is more than one word long, please add the action join()
to the parse expression so that the whole specifier is picked up by the automatically generated parsers correctly.
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Scraping Structured Data

ChemDataExtractor contains a scrape package for extracting structured information from HTML and XML files. This is most useful for obtaining bibliographic data, but can be used for any kind of data that has been marked up with HTML or XML tags in source documents.

Included Scrapers

ChemDataExtractor comes with ready-made scraping tools for web pages on the RSC and ACS web sites, as wells as for XML files in the NLM JATS format as used by PubMed Central and others:

>>> from chemdataextractor.scrape import Selector
>>> from chemdataextractor.scrape.pub.rsc import RscHtmlDocument
>>>
>>> htmlstring = open('rsc_example.html').read()
>>> sel = Selector.from_text(htmlstring)
>>> scrape = RscHtmlDocument(sel)
>>> print(scrape.publisher)
'Royal Society of Chemistry'
>>> scrape.serialize()
{'publisher': 'Royal Society of Chemistry', 'language': 'en', 'title': 'The Title'}





Custom Scrapers

As an example, here is a very simple HTML file that we want to scrape some data from:

<html>
  <head>
    <title>Example document</title>
    <meta name="citation_publication_date" content="2016-10-03">
  </head>
  <body>
    <p class="abstract">Abstract goes here...</p>
    <p class="para">Another paragraph here...</p>
  </body>
</html>





Defining an Entity

To use the scrape package, we define an Entity that contains Fields that describe how to extract the desired content in a declarative fashion [https://www.wikiwand.com/en/Declarative_programming]:

from chemdataextractor.scrape import Entity

class ExampleDocument(Entity):
    title = StringField('title')
    abstract = StringField('.abstract')
    date_published = DateTimeField('meta[name="citation_publication_date"]::attr("content")')





Each field uses a CSS selector [https://developer.mozilla.org/en-US/docs/Learn/CSS/Introduction_to_CSS/Selectors] to describe where to find the data in the document.

XPath Expressions

It is possible to use XPath expressions instead of CSS selectors, if desired. Just add the parameter xpath=True to the field arguments:

date_published = DateTimeField('//meta[@name="citation_publication_date"]/@content', xpath=True)





Processors

Processors perform transformations on the extracted text.

The Selector

The Selector is inspired by the Scrapy [https://scrapy.org/] text mining tool.
It provides a convenient unified interface for ‘selecting’ parts of XML and HTML documents for extraction.
Entity classes make use of it behind the scenes, but for simple cases, it can be quicker and easier to use it directly to extract information.

Create a selector from a file:

>>> htmlstring = open('rsc_example.html').read()
>>> sel = Selector.from_text(htmlstring)





Now, instead of passing the selector to an Entity, you can query it with CSS:

>>> sel.css('head')





This returns a SelectorList, meaning you can chain queries. Call extract() or extract_first() on the returned SelectorList to get the extracted content:

>>> sel.css('head').css('title').extract_first()
'Example document'
>>> sel.css('p')
['Abstract goes here...', 'Another paragraph here...']






Cleaners

You will see in the above code that we have specified a number of cleaners.
Cleaners attempt to fix systematic formatting errors in the HTML/XML.
A classic problem is spacing around references. For example some HTML may look like:

<div>
    <p>This is a result that was retrieved from
        <a><sup><span class=sup_ref>[1]</span><sup></a>.
    </p>
</div>





When parsing, ChemDataExtractor will output:

Paragraph(text='This a result that was retrieved from[1].',...)





So we need a cleaner whose job is to put a space between text and references.
In the RscHtmlReader class we specify a list of cleaners to act on the text:

cleaners = [clean, replace_rsc_img_chars, space_references]





and the corresponding space_references cleaner looks like:

def space_references(document):
    """Ensure a space around reference links, so there's a gap when they are removed."""
    for ref in document.xpath('.//a/sup/span[@class="sup_ref"]'):
        a = ref.getparent().getparent()
        if a is not None:
            atail = a.tail or ''
            if not atail.startswith(')') and not atail.startswith(',') and not atail.startswith(' '):
                a.tail = ' ' + atail
    return document





Note that we don’t explicitly need to call the cleaner as this is handled by the BaseReader class.
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Natural Language Processing

ChemDataExtractor also includes state of the art Natural Language Processing (NLP) facilities, as described here.


Tokenization

Sentence Tokenization

Use the sentences property on a text-based document element to perform sentence segmentation:

>>> from chemdataextractor.doc import Paragraph
>>> para = Paragraph('1,4-Dibromoanthracene was prepared from 1,4-diaminoanthraquinone. 1H NMR spectra were recorded on a 300 MHz BRUKER DPX300 spectrometer.')
>>> para.sentences
[Sentence('1,4-Dibromoanthracene was prepared from 1,4-diaminoanthraquinone.', 0, 65),
 Sentence('1H NMR spectra were recorded on a 300 MHz BRUKER DPX300 spectrometer.', 66, 135)]





Each sentence object is a document element in itself, and additionally contains the start and end character offsets within it’s parent element.

Word Tokenization

Use the tokens property to get the word tokens:

>>> para.tokens
[[Token('1,4-Dibromoanthracene', 0, 21),
  Token('was', 22, 25),
  Token('prepared', 26, 34),
  Token('from', 35, 39),
  Token('1,4-diaminoanthraquinone', 40, 64),
  Token('.', 64, 65)],
 [Token('1H', 66, 68),
  Token('NMR', 69, 72),
  Token('spectra', 73, 80),
  Token('were', 81, 85),
  Token('recorded', 86, 94),
  Token('on', 95, 97),
  Token('a', 98, 99),
  Token('300', 100, 103),
  Token('MHz', 104, 107),
  Token('BRUKER', 108, 114),
  Token('DPX300', 115, 121),
  Token('spectrometer', 122, 134),
  Token('.', 134, 135)]]





This also works on an individual sentence:

>>> para.sentences[0].tokens
[Token('1,4-Dibromoanthracene', 0, 21),
 Token('was', 22, 25),
 Token('prepared', 26, 34),
 Token('from', 35, 39),
 Token('1,4-diaminoanthraquinone', 40, 64),
 Token('.', 64, 65)]





There are also raw_sentences and raw_tokens properties that return strings instead of Sentence and Token objects.

Using Tokenizers Directly

All tokenizers have a tokenize method that takes a text string and returns a list of tokens:

>>> from chemdataextractor.nlp.tokenize import ChemWordTokenizer
>>> cwt = ChemWordTokenizer()
>>> cwt.tokenize('1H NMR spectra were recorded on a 300 MHz BRUKER DPX300 spectrometer.')
['1H', 'NMR', 'spectra', 'were', 'recorded', 'on', 'a', '300', 'MHz', 'BRUKER', 'DPX300', 'spectrometer', '.']





There is also a span_tokenize method that returns the start and end offsets of the tokens in terms of the characters in the original string:

>>> cwt.span_tokenize('1H NMR spectra were recorded on a 300 MHz BRUKER DPX300 spectrometer.')
[(0, 2), (3, 6), (7, 14), (15, 19), (20, 28), (29, 31), (32, 33), (34, 37), (38, 41), (42, 48), (49, 55), (56, 68), (68, 69)]







Part-of-speech Tagging

ChemDataExtractor contains a chemistry-aware Part-of-speech tagger. Use the pos_tagged_tokens property on a document element to get the tagged tokens:

>>> s = Sentence('1H NMR spectra were recorded on a 300 MHz BRUKER DPX300 spectrometer.')
>>> s.pos_tagged_tokens
[('1H', 'NN'),
 ('NMR', 'NN'),
 ('spectra', 'NNS'),
 ('were', 'VBD'),
 ('recorded', 'VBN'),
 ('on', 'IN'),
 ('a', 'DT'),
 ('300', 'CD'),
 ('MHz', 'NNP'),
 ('BRUKER', 'NNP'),
 ('DPX300', 'NNP'),
 ('spectrometer', 'NN'),
 ('.', '.')]





Using Taggers Directly

All taggers have a tag method that takes a list of RichToken instances and returns a list of (token, tag) tuples. For more information on how to use these taggers directly, see the documentation for BaseTagger.



Lexicon

As ChemDataExtractor processes documents, it adds each unique word that it encounters to the Lexicon as a Lexeme.
Each Lexeme stores various word features, so they don’t have to be re-calculated for every occurrence of that word.

You can access the Lexeme for a token using the lex property:

>>> s = Sentence('Sulphur and Oxygen.')
>>> s.tokens[0]
Token('Sulphur', 0, 7)
>>> s.tokens[0].lex.normalized
'sulfur'
>>> s.tokens[0].lex.is_hyphenated
False
>>> s.tokens[0].lex.cluster
'11011101100110'







Abbreviation Detection

Abbreviation detection is done using a method based on the algorithm in Schwartz & Hearst 2003:

>>> p = Paragraph(u'Dye-sensitized solar cells (DSSCs) with ZnTPP = Zinc tetraphenylporphyrin.')
>>> p.abbreviation_definitions
[([u'ZnTPP'], [u'Zinc', u'tetraphenylporphyrin'], u'CM'),
 ([u'DSSCs'], [u'Dye', u'-', u'sensitized', u'solar', u'cells'], None)]





Abbreviation definitions are returned as tuples containing the abbreviation,
the long name, and an entity tag. The entity tag is CM if the abbreviation is for a chemical entity, otherwise it is None.
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Command Line Interface

ChemDataExtractor includes a command line tool that can be accessed by typing cde at a command prompt.

Using the Command Line

On a Mac, open the Terminal app, which you can find by searching or by looking in the Utilities folder in the Applications folder.

On Windows, use the Command Prompt or PowerShell.

For each of the commands below, type or paste the command, then press Return to run it.

For any command, add --help to the end to get information on how to use it.

Downloading Data Files

In order to function, ChemDataExtractor requires a variety of data files, such as machine learning models, dictionaries, and word clusters.

Data commands:



	cde data download: Download data files.


	cde data clean: Prune data that is no longer required.


	cde data list: List active data packages.


	cde data where: Print path to data directory.







Extracting Data

To run ChemDataExtractor on a document, use:

cde extract <path>





where path is the path to an input file in HTML, XML or PDF format. This will write the output to the console. It is also possible to specify an output file using the -o option:

cde extract <path> -o results.json





This will create a file called results.json containing the extraction results. Currently, it is only possible to use ChemDataExtractor in its default configuration via the command line interface. For customization, use the Python API.

Reading Documents

ChemDataExtractor processes each document input into a consistent internal format. To see what this looks like, run:

cde read <path>





where path is the path to an input file in HTML, XML or PDF format. This will output a list of document elements.

Tokenization

The first stage in the natural language processing pipeline is tokenization. First, text is split on sentence boundaries. To run the sentence tokenizer on a document, run:

cde tokenize sentences <path>





This will output each sentence on a new line.

Each sentence is then split into individual word tokens. To do this, run:

cde tokenize words <path>





This returns an output with further spaces inserted between each token in each sentence line.

Part-of-Speech Tagging

ChemDataExtractor contains a part-of-speech (POS) tagger that has been trained specifically for chemistry text:

cde pos tag <path>





The output consists of tokens followed by a forward slash and then their POS tag.
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Contributing

Contributions of any kind are greatly appreciated!

Feedback & Discussion

The Issue Tracker [https://github.com/CambridgeMolecularEngineering/chemdataextractor/issues] is the best place to post any feature ideas,
requests and bug reports. This way, everyone has the opportunity to keep informed of changes and join the discussion on
future plans.

Contributing Code

If you are able to contribute changes yourself, just fork the source code on GitHub (https://github.com/CambridgeMolecularEngineering/chemdataextractor),
make changes and file a pull request. All contributions are welcome, no matter how big or small.

The following are especially welcome:


	New document readers for patent formats and the website HTML of scientific publishers.


	Improvements to NLP components - tokenization, tagging and entity recognition.


	Parsers for extracting new compound properties.


	New or improved documentation of existing features.




Quick Guide to Contributing


	Fork the ChemDataExtractor repository on GitHub [https://github.com/CambridgeMolecularEngineering/chemdataextractor/fork], then clone your
fork to your local machine:


git clone https://github.com/<your-username>/ChemDataExtractor.git










	Install the development requirements:


cd ChemDataExtractor
pip install -r requirements/development.txt










	Create a new branch for your changes:


git checkout -b <name-for-branch>










	Make your changes or additions. Ideally add some tests and ensure they pass by running:


pytest








The output should show all tests passing.



	Commit your changes and push to your fork on GitHub:


git add .
git commit -m "<description-of-changes>"
git push origin <name-for-branch>













	Submit a pull request [https://github.com/CambridgeMolecularEngineering/chemdataextractor/compare/]. Then we can discuss your changes and
merge them into the main ChemDataExtractor repository.




Tips


	Follow the PEP8 [https://www.python.org/dev/peps/pep-0008] style guide.


	Include docstrings as described in PEP257 [https://www.python.org/dev/peps/pep-0257].


	Try and include tests that cover your changes.


	Try to write good commit messages [http://tbaggery.com/2008/04/19/a-note-about-git-commit-messages.html].


	Read the GitHub help page on Using pull requests [https://help.github.com/articles/using-pull-requests].





Documenting Code

Everyone is encouraged to contribute to documentation in the form of tutorial sections, examples and in any other way
that will improve it.

When you are adding a section of documentation to the .rst files add you name to it, with:


.. sectionauthor:: My Name <my.name@email.com>








If you are adding documentation in the source code (docstrings and boilerplates), the correct form is:


.. codeauthor:: My Name <my.name@email.com>








All new code should be documented in the docstrings of the appropriate modules, functions an classes, using .rst format.
In this way, documentation will be automatically created using Sphinx [http://www.sphinx-doc.org/en/stable/] (see API Reference).


Note

You can add docstrings for a one-line function/object using #:, preceding the definition. This is
particularly useful for documenting regular expressions in chemdataextractor.parse.cem.py. For example:

#: Amino acid abbreviations. His removed, too ambiguous
amino_acid = R('^((Ala|Arg|Asn|Asp|Cys|Glu|Gln|Gly|Ile|Leu|Lys|Met|Phe|Pro|Ser|Thr|Trp|Tyr|Val)-?)+$')





will create a correct documentation entry.
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Examples


Contents:


	Creating new units and dimensions

	Creating and Using New Taggers

	Inferred Properties





Check out the Jupyter notebook examples in the source code!
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Creating new units and dimensions


Overview

Units and dimensions are a new addition to ChemDataExtractor 2.0, and form a fundamental component in making sure that a large number of new features, such as automatic parsing, works. Many units are included in ChemDataExtractor, making it easy to create models out of the box, but there may be cases when you need to create your own units, and this document should get you started with that.



Dimensions

If you’re implementing a completely new type of unit, then the first step you need to take is to write a dimension for it. An example of an implementation of dimension is as follows:

class Temperature(Dimension):
    pass





As you can see, it’s incredibly simple to define a dimension from scratch; all that really matters is the name of the dimension, so you just need to define the name for the dimension and the rest can be empty. If you want to implement composite dimensions, that is, dimensions which are composed of other, more basic dimensions, such as speed, you just need one more line of code:

class Speed(Dimension):
    constituent_dimensions = Length() / Time()







Units

Defining a unit for a certain dimension is also straightforward, but each unit needs to implement an __init__ function, although it’s just boilerplate code:

def __init__(self, magnitude=0.0, powers=None):
    super(TemperatureUnit, self).__init__(Temperature(), magnitude, powers)





Where the first argument passed to the superclass should be the dimensions that you want the unit to have. Writing this for each unit would be wasteful, so for each commonly used type of unit, we have defined a subclass of Unit, such as TemperatureUnit, which you can subclass from to get these initializers for free. We would encourage you to do the same.

Once that’s done, each unit needs to implement functions to convert values and errors to the standard value. The four functions that need to be implemented are convert_value_to_standard(), convert_value_from_standard(), convert_error_to_standard(), and convert_error_from_standard(). It is crucial that you provide documentation about what the standard unit is for each type of unit so that when people build other units of the same type, they know what each function should do. An example of a unit is the Fahrenheit class:

class Fahrenheit(TemperatureUnit):
    """
    Class for Fahrenheit.
    """

    def convert_value_to_standard(self, value):
        return (value + 459.67) * (5. / 9.)

    def convert_value_from_standard(self, value):
        return value * (9. / 5.) - 459.67

    def convert_error_to_standard(self, error):
        return error * (5. / 9.)

    def convert_error_from_standard(self, error):
        return error * (9. / 5.)






Defining a standard unit

In addition to documenting what the standard unit is, you should also enforce it in code by setting the dimension’s standard units. This can simply be done as follows, in the example of temperature:

Temperature.standard_units = Kelvin()





After which all instances of temperature will hold a reference to the correct standard units. This is used in convert_to_standard() to make it easy to convert any models to the standard values. If you define a composite dimension and this property not set, the standard units will be automatically inferred from the constituent units’ standard units, e.g. a speed dimension will automatically have a standard unit of m/s.




Adding facilities for parsing

Whilst all magnitudes (e.g. kilo-, centi-, mega-, etc.) are handled by ChemDataExtractor, you need to write down parse expressions to make sure that units are extracted correctly and picked up correctly by autoparsers. To do this, you need to set the units_dict property of your dimension. An example can be seen in the case of temperatures:

units_dict = {R('°?(((K|k)elvin(s)?)|K)\.?', group=0): Kelvin,
          R('(°C|((C|c)elsius))\.?', group=0): Celsius,
          R('°?((F|f)ahrenheit|F)\.?', group=0): Fahrenheit,
          R('°|C', group=0): None}
Temperature.units_dict = units_dict






Note

This property needs to be set after the declaration of the dimension class as units_dict references the units which in turn reference the dimensions.
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Creating and Using New Taggers


Overview

ChemDataExtractor includes facilities to easily and flexibly add new taggers to your NLP pipeline. To take advantage of the new tagger APIs, you need to follow the following steps:


	Define a new tagger


	Add the new tagger to any elements that you want it called for


	Use the new tagger when parsing




As a toy example, we’re going to try creating a new tagger, RENTagger, that takes the NER tag of each token and reverses its character order (e.g. “B-CM” goes to “MC-B”).



Defining a New Tagger

To define a new tagger, we can either subclass the BaseTagger class or implement the API ourselves. For this example, we’re going to be taking the easier route of subclassing BaseTagger, but the documentation for the class will give you more information about the API.

When we’re subclassing BaseTagger, we only need to implement two different things: a tag_type attribute and a tag method. Let’s see what this looks like:

class RENTagger(BaseTagger):
    tag_type = "ren_tag"

    def tag(self, tokens):
        return list(zip(tokens, [token["ner_tag"][::-1] for token in tokens]))





By setting the tag_type attribute, we express intent to the system that this is the tagger that should be called when the user wants to access this tag type for any token from elements for which this tagger is registered.

The tagger also needs to provide a tag method, which takes as its argument a list of tokens and returns a list of token, tag tuples. In this case, we get the NER tag for each token and reverse it.


Should I be Using batch_tag()?

The batch_tag() method allows for faster tagging if your tagger is more efficient when you are tagging multiple instances at once. This isn’t the case for the RENTagger we just created, but if we wanted to, we can add a batch_tag() method easily as follows.

class RENTagger(BaseTagger):
    tag_type = "ren_tag"

    def tag(self, tokens):
        return list(zip(tokens, [token["ner_tag"][::-1] for token in tokens]))

    def batch_tag(self, sents):
        tags = []
        for sent in sents:
            tags.append(list(zip(sent, [token["ner_tag"][::-1] for token in sent])))
        return tags





This method is primarily intended for when your tagger is a wrapper around some external libraries, which often operate much faster if you pass in a large number of elements at once.



Should I be Using an EnsembleTagger?

EnsembleTagger provides a way to collect multiple taggers into one place. This may be useful if you have a tagger that should only be used in conjunction with some others. For example, imagine if you wanted a PoSRENTagger that would have as a token the reversed NER tag appended to the part of speech tag.

class PoSRENTagger(EnsembleTagger):
    taggers = [RENTagger()]
    tag_type = "pos_ren_tag"

    def tag(self, tokens):
        return list(zip(tokens, [token["pos_tag"] + token["ren_tag"] for token in tokens]))





One thing to note is that even if the EnsembleTagger subclass has not implemented the batch_tag() method itself, if any of the taggers included in it have implemented it, ChemDataExtractor will call the batch_tag() method for those taggers.

We use EnsembleTagger in the ChemDataExtractor library for the NER taggers. The old NER tagger relied on collating the results from multiple methods, while the new NER tagger acts on processed text which has had any numbers converted into a special token. To ensure that neither of these taggers run without the other required taggers, they are implemented as EnsembleTagger subclasses.




Using the New Tagger

To use the new tagger, we need to add the tagger to the list of taggers that an element will call, and then access it either directly as an element of the tokens or through parse rules.


Adding the New Tagger to Document Elements

To add your new tagger to any elements, all you have to do is to append it to the taggers property, as shown here, and then ChemDataExtractor will call it when required to tag the tokens in the sentence.

Sentence.taggers.append(RENTagger())






Note

Any taggers appended are called before the default taggers, so if you want to override system taggers, instead of finding the original tagger and removing it, you can just append to the end of the taggers list.
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Inferred Properties

ChemDataExtractor provides the InferredProperty class so that you can save time on boilerplate code in your parser by making relationships between fields explicit. Let’s look at how you can do this by looking at how this functionality is used within the ChemDataExtractor library to express the relationship between raw_value and value in the QuantityModel class.

class QuantityModel(six.with_metaclass(_QuantityModelMeta, BaseModel)):
    raw_value = StringType(required=True, contextual=True)
    raw_units = StringType(required=True, contextual=True)
    value = InferredProperty(ListType(FloatType(), sorted_=True),
                             origin_field='raw_value', inferrer=infer_value, contextual=True)
    units = InferredProperty(UnitType(),
                             origin_field='raw_units', inferrer=infer_unit, contextual=True)
    error = InferredProperty(FloatType(),
                             origin_field='raw_value', inferrer=infer_error, contextual=True)





Let’s break down what we’ve done with the value property step by step. First, we specify that it’s an InferredProperty. Similarly to what we do with ListType, we first pass in the type of the content. In this case, it’s a sorted list of floats. We can then specify the origin field, and the inferrer used. The inferrer is a function which takes as input the value of the origin field, and the BaseModel instance for which the value is being inferred, and returns the inferred value, or None. Let’s take a look at what the inferrer for inferring values looks like:

def infer_value(string, instance):
    value = None
    if string != 'NoValue' and string != '':
        try:
            value = extract_value(string)
        except (TypeError, IndexError) as e:
            log.debug(e)
    return value





So here we can see the implementation for infer_value as included in ChemDataExtractor. The implementation is incredibly simple; it just tries to extract the value from the string and returns the extracted values.

Having defined the relationship and written this function, you no longer need to write any custom interpretation code in your parser. Any parser that extracts a QuantityModel will automatically default to using the infer_value function when required to extract the value.


Note

While ChemDataExtractor will default to using the infer_value function in this case, if your parser includes custom behaviour to set the value property, that will take priority and automatically override the inferring of properties for that field.
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API Reference


Note

Private methods are not included in the documentation!
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chemdataextractor


.config

Config file reader/writer.


	
chemdataextractor.config.construct_yaml_str(self, node)

	Override the default string handling function to always return unicode objects.






	
class chemdataextractor.config.Config(path=None)

	Bases: collections.abc.MutableMapping [https://docs.python.org/3/library/collections.abc.html#collections.abc.MutableMapping]

Read and write to config file.

A config object is essentially a string key-value store that can be treated like a dictionary:

c = Config()
c['foo'] = 'bar'
print c['foo']





The file location may be specified:

c = Config('~/matt/anotherconfig.yml')
c['where'] = 'in a different file'





If no location is specified, the environment variable CHEMDATAEXTRACTOR_CONFIG is checked and used if available.
Otherwise, a standard config location is used, which varies depending on the operating system. You can check the
location using the path property. For more information see https://github.com/ActiveState/appdirs

It is possible to edit the file by hand with a text editor. It is in YAML format.

Warning: multiple instances of Config() pointing to the same file will not see each others’ changes, and will
overwrite the entire file when any key is changed.


	
__init__(path=None)

	
	Parameters:

	path (string) – (Optional) Path to config file location.










	
path

	The path to the config file.






	
clear()

	Clear all values from config.










	
chemdataextractor.config.config = <Config: /home/docs/.config/ChemDataExtractor/chem...

	Global config instance.







.data

Tools for loading and caching data files.


	
class chemdataextractor.data.Package(path, server_root=None, remote_path=None, unzip=False, untar=False, custom_download=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Data package.


	
__init__(path, server_root=None, remote_path=None, unzip=False, untar=False, custom_download=None)

	
	Parameters:

	
	path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The path to where this package will be located under
ChemDataExtractor’s default data directory.


	(optional) server_root (str [https://docs.python.org/3/library/stdtypes.html#str]) – The root path for the server.
If you do not supply the remote_path parameter, this will be used to find the
remote path for the package.


	(optional) remote_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – The remote path for the package.


	(optional) unzip (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether the package should be unzipped after download.
You should only ever set this or untar to True.


	(optional) untar (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether the package should be untarred after download.
You should only ever set this or unzip to True.













	
remote_path

	




	
local_path

	




	
remote_exists()

	




	
local_exists()

	




	
download(force=False)

	




	
default_download(force=False)

	








	
chemdataextractor.data.get_data_dir()

	Return path to the data directory.






	
chemdataextractor.data.find_data(path, warn=True, get_data=True)

	Return the absolute path to a data file within the data directory.






	
chemdataextractor.data.load_model(path)

	Load a model from a pickle file in the data directory. Cached so model is only loaded once.






	
chemdataextractor.data.PACKAGES = [<Package: models/cem_crf-1.0.pickle>, <Package: m...

	Current active data packages







.errors

Error classes for ChemDataExtractor.


	
exception chemdataextractor.errors.ChemDataExtractorError

	Bases: Exception [https://docs.python.org/3/library/exceptions.html#Exception]

Base ChemDataExtractor exception.






	
exception chemdataextractor.errors.ReaderError

	Bases: chemdataextractor.errors.ChemDataExtractorError

Raised when a reader is unable to read a document.






	
exception chemdataextractor.errors.ModelNotFoundError

	Bases: chemdataextractor.errors.ChemDataExtractorError

Raised when a model file could not be found.







.utils

Miscellaneous utility functions.


	
chemdataextractor.utils.memoized_property(fget)

	Decorator to create memoized properties.






	
chemdataextractor.utils.memoize(obj)

	Decorator to create memoized functions, methods or classes.






	
chemdataextractor.utils.python_2_unicode_compatible(klass)

	Fix __str__, __unicode__ and __repr__ methods under Python 2.






	
class chemdataextractor.utils.Singleton

	Bases: type [https://docs.python.org/3/library/functions.html#type]

Singleton metaclass.






	
chemdataextractor.utils.flatten(x)

	Return a single flat list containing elements from nested lists.






	
chemdataextractor.utils.first(el)

	




	
chemdataextractor.utils.ensure_dir(path)

	Ensure a directory exists.









          

      

      

    

  

  
    

    .biblio
    

    
 
  

    
      
          
            
  
.biblio

Misc tools for parsing bibliographic information such as bibtex files, author names etc.

Tools for dealing with bibliographic information.


.biblio.bibtex

BibTeX parser.


	
class chemdataextractor.biblio.bibtex.BibtexParser(data, **kwargs)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A class for parsing a BibTeX string into JSON or a python data structure.

Example usage:

with open(example.bib, 'r') as f:
    bib = BibtexParser(f.read())
    bib.parse()
    print bib.records_list
    print bib.json






	
__init__(data, **kwargs)

	Initialize BibtexParser with data.

Optional metadata passed as keyword arguments will be included in the JSON output.
e.g. collection, label, description, id, owner, created, modified, source

Example usage:

bib = BibtexParser(data, created=unicode(datetime.utcnow()), owner='mcs07')










	
parse()

	Parse self.data and store the parsed BibTeX to self.records.






	
classmethod parse_names(names)

	Parse a string of names separated by “and” like in a BibTeX authors field.






	
size

	Return the number of records parsed.






	
records_list

	Return the records as a list of dictionaries.






	
metadata

	Return metadata for the parsed collection of records.






	
json

	Return a list of records as a JSON string. Follows the BibJSON convention.










	
chemdataextractor.biblio.bibtex.parse_bibtex(data)

	





.biblio.person

Tools for parsing people’s names from strings into various name components.


	
class chemdataextractor.biblio.person.PersonName(fullname=None, from_bibtex=False)

	Bases: dict [https://docs.python.org/3/library/stdtypes.html#dict]

Class for parsing a person’s name into its constituent parts.

Parses a name string into title, firstname, middlename, nickname, prefix, lastname, suffix.

Example usage:

p = PersonName('von Beethoven, Ludwig')





PersonName acts like a dict:

print p
print p['firstname']
print json.dumps(p)





Name components can also be access as attributes:

print p.lastname





Instances can be reused by setting the name property:

p.name = 'Henry Ford Jr. III'
print p





Two PersonName objects are equal if every name component matches exactly. For fuzzy matching, use the could_be
method. This returns True for names that are not explicitly inconsistent.

This class was written with the intention of parsing BibTeX author names, so name components enclosed within curly
brackets will not be split.


	
__init__(fullname=None, from_bibtex=False)

	Initialize with a name string.


	Parameters:

	
	fullname (str [https://docs.python.org/3/library/stdtypes.html#str]) – The person’s name.


	from_bibtex (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether the fullname parameter is in BibTeX format. Default False.













	
could_be(other)

	Return True if the other PersonName is not explicitly inconsistent.






	
fullname

	









.biblio.xmp

Parse metadata stored as XMP (Extensible Metadata Platform).

This is commonly embedded within PDF documents, and can be extracted using the PDFMiner framework.

More information is available on the Adobe website:


http://www.adobe.com/products/xmp/index.html





	
class chemdataextractor.biblio.xmp.XmpParser(ns_map={'http://crossref.org/crossmark/1.0/': 'crossmark', 'http://ns.adobe.com/pdf/1.3/': 'pdf', 'http://ns.adobe.com/pdfx/1.3/': 'pdfx', 'http://ns.adobe.com/xap/1.0/': 'xap', 'http://ns.adobe.com/xap/1.0/mm/': 'xapmm', 'http://ns.adobe.com/xap/1.0/rights/': 'rights', 'http://prismstandard.org/namespaces/basic/2.0/': 'prism', 'http://purl.org/dc/elements/1.1/': 'dc', 'http://www.w3.org/1999/02/22-rdf-syntax-ns#': 'rdf', 'http://www.w3.org/XML/1998/namespace': 'xml'})

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A parser that converts an XMP metadata string into a python dictionary.

Usage:

parser = XmpParser()
metadata = parser.parse(xmpstring)





Common namespaces are abbreviated in the output using the definitions in xmp.NS_MAP. If an abbreviation for a
namespace is not defined in NS_MAP, the full URL is used as the key in the output dictionary. It is possible to
override NS_MAP when initializing the parser:

parser = XmpParser(ns_map={'http://www.w3.org/XML/1998/namespace': 'xml'})
metadata = parser.parse(xmpstring)






	
__init__(ns_map={'http://crossref.org/crossmark/1.0/': 'crossmark', 'http://ns.adobe.com/pdf/1.3/': 'pdf', 'http://ns.adobe.com/pdfx/1.3/': 'pdfx', 'http://ns.adobe.com/xap/1.0/': 'xap', 'http://ns.adobe.com/xap/1.0/mm/': 'xapmm', 'http://ns.adobe.com/xap/1.0/rights/': 'rights', 'http://prismstandard.org/namespaces/basic/2.0/': 'prism', 'http://purl.org/dc/elements/1.1/': 'dc', 'http://www.w3.org/1999/02/22-rdf-syntax-ns#': 'rdf', 'http://www.w3.org/XML/1998/namespace': 'xml'})

	Initialize self.  See help(type(self)) for accurate signature.






	
parse(xmp)

	Run parser and return a dictionary of all the parsed metadata.










	
chemdataextractor.biblio.xmp.parse_xmp(xmp)

	Shorthand function for parsing an XMP string into a python dictionary.









          

      

      

    

  

  
    

    .cli
    

    
 
  

    
      
          
            
  
.cli

Command line interface tools

ChemDataExtractor command line interface.

Once installed, ChemDataExtractor provides a command-line tool that can be used by typing ‘cde’ in a terminal.


	
chemdataextractor.cli.cli(ctx, verbose)

	ChemDataExtractor command line interface.






	
chemdataextractor.cli.extract(ctx, input, output)

	Run ChemDataExtractor on a document.






	
chemdataextractor.cli.read(ctx, input, output)

	Output processed document elements.






.cli.cem

Chemical entity mention (CEM) commands.


	
chemdataextractor.cli.cem.cem(ctx)

	Chemical NER commands.






	
chemdataextractor.cli.cem.train_crf(ctx, input, output, clusters)

	Train CRF CEM recognizer.







.cli.chemdner

Command line tools for dealing with CHEMDNER corpus.


	
chemdataextractor.cli.chemdner.chemdner_cli(ctx)

	CHEMDNER commands.






	
chemdataextractor.cli.chemdner.prepare_gold(ctx, annotations, gout)

	Prepare bc-evaluate gold file from annotations supplied by CHEMDNER.






	
chemdataextractor.cli.chemdner.prepare_tokens(ctx, input, annotations, tout, lout)

	Prepare tokenized and tagged corpus file from those supplied by CHEMDNER.






	
chemdataextractor.cli.chemdner.tag(ctx, corpus, output)

	Tag chemical entities and write CHEMDNER annotations predictions file.







.cli.cluster

Word clusters command-line interface.


	
chemdataextractor.cli.cluster.cluster_cli(ctx)

	Word clusters commands.






	
chemdataextractor.cli.cluster.load(ctx, input, output)

	Read clusters from file and save to model file.







.cli.config

Commands for managing ChemDataExtractor configuration.


	
chemdataextractor.cli.config.config_cli(ctx)

	Manage configuration.






	
chemdataextractor.cli.config.list(ctx)

	List all config values.






	
chemdataextractor.cli.config.get(ctx)

	Get the config value for a key.






	
chemdataextractor.cli.config.set(ctx, key, value)

	Set the config value for a key.






	
chemdataextractor.cli.config.remove(ctx, key)

	Remove the config value for a key.






	
chemdataextractor.cli.config.clear(ctx)

	Clear all config values.







.cli.data

Data and model management interface.


	
chemdataextractor.cli.data.data_cli(ctx)

	Data and model management commands.






	
chemdataextractor.cli.data.where(ctx)

	Print path to data directory.






	
chemdataextractor.cli.data.list(ctx)

	List active data packages.






	
chemdataextractor.cli.data.download(ctx)

	Download data.






	
chemdataextractor.cli.data.clean(ctx)

	Prune data that is no longer required.







.cli.dict

Commands for building a dictionary-based chemical named entity recognizer.


	
chemdataextractor.cli.dict.dict_cli(ctx)

	Chemical dictionary commands.






	
chemdataextractor.cli.dict.prepare_jochem(ctx, jochem, output, csoutput)

	Process and filter jochem file to produce list of names for dictionary.






	
chemdataextractor.cli.dict.prepare_include(ctx, include, output)

	Process and filter include file to produce list of names for dictionary.






	
chemdataextractor.cli.dict.build(ctx, inputs, output, cs)

	Build chemical name dictionary.






	
chemdataextractor.cli.dict.tag(ctx, model, cs, corpus, output)

	Tag chemical entities and write CHEMDNER annotations predictions file.







.cli.evaluate

Commands for running evaluations.


	
chemdataextractor.cli.evaluate.evaluate(ctx)

	Evaluation commands.






	
chemdataextractor.cli.evaluate.run(input)

	




	
chemdataextractor.cli.evaluate.compare()

	




	
chemdataextractor.cli.evaluate.eval_document(gold, out, transform=None)

	




	
chemdataextractor.cli.evaluate.get_names(cs)

	Return list of every name.






	
chemdataextractor.cli.evaluate.get_labels(cs)

	Return list of every label.






	
chemdataextractor.cli.evaluate.get_ids(cs)

	Return chemical identifier records.






	
chemdataextractor.cli.evaluate.get_spectra_type(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_subject(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_peaks(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_solvent(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_core(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_temp(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_apparatus(cs)

	




	
chemdataextractor.cli.evaluate.get_spectra_full(cs)

	




	
chemdataextractor.cli.evaluate.get_property_value(cs)

	




	
chemdataextractor.cli.evaluate.get_property_units(cs)

	




	
chemdataextractor.cli.evaluate.get_property_subject(cs)

	




	
chemdataextractor.cli.evaluate.get_property_solvent(cs)

	




	
chemdataextractor.cli.evaluate.get_property_temperature(cs)

	




	
chemdataextractor.cli.evaluate.get_property_apparatus(cs)

	




	
chemdataextractor.cli.evaluate.get_property_core(cs)

	




	
chemdataextractor.cli.evaluate.get_property_full(cs)

	





.cli.pos

Part of speech tagging commands.


	
chemdataextractor.cli.pos.pos_cli(ctx)

	POS tagger commands.






	
chemdataextractor.cli.pos.train_all(ctx, output)

	Train POS tagger on WSJ, GENIA, and both. With and without cluster features.






	
chemdataextractor.cli.pos.evaluate_all(ctx, model)

	Evaluate POS taggers on WSJ and GENIA.






	
chemdataextractor.cli.pos.train(ctx, output, corpus, clusters)

	Train POS Tagger.






	
chemdataextractor.cli.pos.evaluate(ctx, model, corpus, clusters)

	Evaluate performance of POS Tagger.






	
chemdataextractor.cli.pos.train_perceptron(ctx, output, corpus, clusters)

	Train Averaged Perceptron POS Tagger.






	
chemdataextractor.cli.pos.evaluate_perceptron(ctx, model, corpus)

	Evaluate performance of Averaged Perceptron POS Tagger.






	
chemdataextractor.cli.pos.tag(ctx, input, output)

	Output POS-tagged tokens.







.cli.tokenize

Tokenizer command line interface.


	
chemdataextractor.cli.tokenize.tokenize_cli(ctx)

	Tokenizer commands.






	
chemdataextractor.cli.tokenize.train_punkt(ctx, input, output, abbr, colloc)

	Train Punkt sentence splitter using sentences in input.






	
chemdataextractor.cli.tokenize.sentences(ctx, input, output)

	Read input document, and output sentences.






	
chemdataextractor.cli.tokenize.words(ctx, input, output)

	Read input document, and output words.









          

      

      

    

  

  
    

    .doc
    

    
 
  

    
      
          
            
  
.doc

Logic for reading/creating documents. That is, splitting documents down into its various elements. The API for documents has been slightly changed as of version 2.0. Please refer to the migration guide and the examples for an overview of the changes.

Document processing.


.doc.document

Document model.


	
class chemdataextractor.doc.document.BaseDocument

	Bases: collections.abc.Sequence [https://docs.python.org/3/library/collections.abc.html#collections.abc.Sequence]

Abstract base class for a Document.


	
elements

	Return a list of document elements.






	
records

	Chemical records that have been parsed from this Document.










	
class chemdataextractor.doc.document.Document(*elements, **kwargs)

	Bases: chemdataextractor.doc.document.BaseDocument

A document to extract data from. Contains a list of document elements.


	
__init__(*elements, **kwargs)

	Initialize a Document manually by passing one or more Document elements (Paragraph, Heading, Table, etc.)

Strings that are passed to this constructor are automatically wrapped into Paragraph elements.


	Parameters:

	elements (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.doc.element.BaseElement|string]) – Elements in this Document.



	Keyword Arguments:

	
	config (Config) – (Optional) Config file for the Document.


	models (list[BaseModel]) – (Optional) Models that the Document should extract data for.


	list[str])] adjacent_sections_for_merging (list[(list[str [https://docs.python.org/3/library/stdtypes.html#str]],) – (Optional) Sections that will be treated as
though they are adjacent for the purpose of contextual merging. All elements should be in lowercase.


	subclass] skip_elements (list[chemdataextractor.doc.element.BaseElement) – (Optional) Element types to be skipped in parsing













	
add_models(models)

	Add models to all elements.

Usage:

d = Document.from_file(f)
d.set_models([myModelClass1, myModelClass2,..])






	Arguments::

	models – List of model classes










	
models

	




	
classmethod from_file(f, fname=None, readers=None)

	Create a Document from a file.

Usage:

with open('paper.html', 'rb') as f:
    doc = Document.from_file(f)






Note

Always open files in binary mode by using the ‘rb’ parameter.
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.eval

Evaluation of extraction results


.eval.evaluation
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.model

Models for storing relationships extracted using chemdataextractor.
The hierarchy for models has been greatly rewritten in 2.0, introducing breaking changes to older scripts using ChemDataExtractor. Please refer to the migration guide and the examples for an overview of the changes.

Classes for representing chemical models.


.model.base

Data model for extracted information.


	
class chemdataextractor.model.base.BaseType(default=None, null=False, required=False, requiredness=1.0, contextual=False, contextual_range=<chemdataextractor.model.contextual_range.DocumentRange object>, parse_expression=None, updatable=False, binding=False, ignore_when_merging=False, never_merge=False)

	Bases: object [https://docs.python.org/3/library/functions.html#object]


	
name = None

	




	
__init__(default=None, null=False, required=False, requiredness=1.0, contextual=False, contextual_range=<chemdataextractor.model.contextual_range.DocumentRange object>, parse_expression=None, updatable=False, binding=False, ignore_when_merging=False, never_merge=False)

	
	Parameters:

	
	default – (Optional) The default value for this field if none is set.


	null (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Include in serialized output even if value is None. Default False.


	required (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether a value is required. Default False.


	contextual (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether this value is contextual. Default False.


	contextual_range (ContextualRange) – (Optional) The maximum range within which contextual merging can occur if the value is contextual. Default DocumentRange. (i.e. merges across the entire document)


	parse_expression (BaseParserElement) – (Optional) Expression for parsing, instance of a subclass of BaseParserElement. Default None.


	updatable (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether the parse_expression can be changed by the document as parsing occurs. Default False.


	binding (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any submodels that have an attribute with the same name must have the same value for this attribute. Default False.


	ignore_when_merging (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any records with a different value for this field is treated as corresponding to the same physical record.













	
reset()

	Reset the parse expression to the initial value.






	
process(value)

	Convert an assigned value into the desired data format for this field.






	
serialize(value, primitive=False)

	Serialize this field.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.StringType(default=None, null=False, required=False, requiredness=1.0, contextual=False, contextual_range=<chemdataextractor.model.contextual_range.DocumentRange object>, parse_expression=None, updatable=False, binding=False, ignore_when_merging=False, never_merge=False)

	Bases: chemdataextractor.model.base.BaseType


	
process(value)

	Convert value to a unicode string. Useful in case lxml _ElementUnicodeResult are passed from parser.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.FloatType(default=None, null=False, required=False, requiredness=1.0, contextual=False, contextual_range=<chemdataextractor.model.contextual_range.DocumentRange object>, parse_expression=None, updatable=False, binding=False, ignore_when_merging=False, never_merge=False)

	Bases: chemdataextractor.model.base.BaseType

An floating point number field.


	
process(value)

	Convert value to a float.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.ModelType(model, **kwargs)

	Bases: chemdataextractor.model.base.BaseType


	
__init__(model, **kwargs)

	
	Parameters:

	
	default – (Optional) The default value for this field if none is set.


	null (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Include in serialized output even if value is None. Default False.


	required (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether a value is required. Default False.


	contextual (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether this value is contextual. Default False.


	contextual_range (ContextualRange) – (Optional) The maximum range within which contextual merging can occur if the value is contextual. Default DocumentRange. (i.e. merges across the entire document)


	parse_expression (BaseParserElement) – (Optional) Expression for parsing, instance of a subclass of BaseParserElement. Default None.


	updatable (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether the parse_expression can be changed by the document as parsing occurs. Default False.


	binding (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any submodels that have an attribute with the same name must have the same value for this attribute. Default False.


	ignore_when_merging (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any records with a different value for this field is treated as corresponding to the same physical record.













	
process(value)

	Convert an assigned value into the desired data format for this field.






	
serialize(value, primitive=False)

	Serialize this field.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.ListType(field, default=None, sorted_=False, **kwargs)

	Bases: chemdataextractor.model.base.BaseType


	
__init__(field, default=None, sorted_=False, **kwargs)

	
	Parameters:

	
	default – (Optional) The default value for this field if none is set.


	null (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Include in serialized output even if value is None. Default False.


	required (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether a value is required. Default False.


	contextual (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether this value is contextual. Default False.


	contextual_range (ContextualRange) – (Optional) The maximum range within which contextual merging can occur if the value is contextual. Default DocumentRange. (i.e. merges across the entire document)


	parse_expression (BaseParserElement) – (Optional) Expression for parsing, instance of a subclass of BaseParserElement. Default None.


	updatable (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether the parse_expression can be changed by the document as parsing occurs. Default False.


	binding (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any submodels that have an attribute with the same name must have the same value for this attribute. Default False.


	ignore_when_merging (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any records with a different value for this field is treated as corresponding to the same physical record.













	
serialize(value, primitive=False)

	Serialize this field.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.InferredProperty(field, origin_field, inferrer, **kwargs)

	Bases: chemdataextractor.model.base.BaseType

A property that is inferred from the value of another property via an inferrer function.
An example is the processing the raw value extracted from a document into a list of floats,
which can be seen in QuantityModel, where
value is inferred from
raw_value.


	
__init__(field, origin_field, inferrer, **kwargs)

	
	Parameters:

	
	field (BaseType) – The type expected as a result of inference.


	origin_field (str [https://docs.python.org/3/library/stdtypes.html#str]) – The name of the field from which to infer the value. This can be a keypath, as detailed in
BaseModel


	inferrer (function) – The function which is used to infer the value of the field.
The function should have a signature of
(object value of the origin field, BaseModel the instance for which the value is being inferred)
-> object the value that the inferred field should have


	default – (Optional) The default value for this field if none is set.


	null (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Include in serialized output even if value is None. Default False.


	required (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether a value is required. Default False.


	contextual (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether this value is contextual. Default False.


	parse_expression (BaseParserElement) – (Optional) Expression for parsing, instance of a subclass of BaseParserElement. Default None.


	updatable (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether the parse_expression can be changed by the document as parsing occurs. Default False


	binding (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any submodels that have an attribute with the same name must have the same value for this attribute













	
process(value)

	Convert an assigned value into the desired data format for this field.






	
serialize(value, primitive=False)

	Serialize this field.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.SetType(field, default=None, **kwargs)

	Bases: chemdataextractor.model.base.BaseType


	
__init__(field, default=None, **kwargs)

	
	Parameters:

	
	default – (Optional) The default value for this field if none is set.


	null (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Include in serialized output even if value is None. Default False.


	required (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether a value is required. Default False.


	contextual (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether this value is contextual. Default False.


	contextual_range (ContextualRange) – (Optional) The maximum range within which contextual merging can occur if the value is contextual. Default DocumentRange. (i.e. merges across the entire document)


	parse_expression (BaseParserElement) – (Optional) Expression for parsing, instance of a subclass of BaseParserElement. Default None.


	updatable (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether the parse_expression can be changed by the document as parsing occurs. Default False.


	binding (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any submodels that have an attribute with the same name must have the same value for this attribute. Default False.


	ignore_when_merging (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) If this option is set to True, any records with a different value for this field is treated as corresponding to the same physical record.













	
serialize(value, primitive=False)

	Serialize this field.






	
is_empty(value)

	Return whether a value is considered empty for the case of this field.










	
class chemdataextractor.model.base.ModelMeta

	Bases: abc.ABCMeta [https://docs.python.org/3/library/abc.html#abc.ABCMeta]


	
required_fields

	








	
class chemdataextractor.model.base.BaseModel(**raw_data)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

A base class for representing a model within ChemDataExtractor.
Each model can have a number of fields that are declared with the class:

class ExampleModel(BaseModel):
    string_field = StringType()
    number_field = FloatType()





See the documentation for BaseType for
more information. These fields are required for ChemDataExtractor to correctly
identify what to extract and for merging different records for the same model.

The attributes in the models can then be accessed via either dot notation:

example_record.string_field





or dictionary notation:

example_record["string_field"]





You can have nexted models, as in the example below, where a
new class, ExampleModel2 can contain an ExampleModel:

class ExampleModel2(BaseModel):
    model_field = ModelType(ExampleModel)





keypath notation can be used to find the nested properties:

example_record2["model_field.string_field"]






	
fields = {}

	




	
parsers = [<chemdataextractor.parse.auto.AutoSentenceParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	




	
specifier = None

	




	
__init__(**raw_data)

	




	
classmethod deserialize(serialized)

	




	
get_confidence(key, default_confidence=None, pooling_method=<function min_value>)

	




	
set_confidence(key, value)

	




	
total_confidence(pooling_method=<function min_value>, _account_for_merging=False)

	




	
is_unidentified

	If there is no ‘compound’ field associated with the model but the compound is contextual






	
classmethod reset_updatables()

	Reset all updatable parse_expressions of properties associated with the class.






	
classmethod update(definitions, strict=True)

	Update this Element’s updatable attributes with new information from definitions


	Parameters:

	{list} -- list of definitions found in this element (definitions) – 










	
updated

	True/False dependent on if a specifier within the model was updated.






	
keys()

	




	
items()

	




	
values()

	




	
get(key, default=None)

	




	
contextual_fulfilled

	Whether all the contextual fields have been extracted.


	Returns:

	True if all fields have been found, False if not.



	Return type:

	bool [https://docs.python.org/3/library/functions.html#bool]










	
required_fulfilled

	Whether all the required fields have been extracted.


	Returns:

	True if all fields have been found, False if not.



	Return type:

	bool [https://docs.python.org/3/library/functions.html#bool]










	
noncontextual_required_fulfilled

	Whether all the non-contextual required fields have been extracted.


	Returns:

	True if all fields have been found, False if not.



	Return type:

	bool [https://docs.python.org/3/library/functions.html#bool]










	
serialize(primitive=False)

	Convert Model to python dictionary.






	
to_json(*args, **kwargs)

	Convert Model to JSON.






	
is_superset(other)

	Whether this model instance is a ‘superset’ of the other model instance.

A model instance is a ‘superset’ of another if it satisfies the following conditions:


	The model instances are of the same type


	For each of the attributes of the model instances, either:



	This instance has more information, or


	Both instances have the same information












	Parameters:

	other (BaseModel) – The other model instance to compare with this model instance



	Returns:

	Whether this model instance is a superset of the other model instance



	Return type:

	bool [https://docs.python.org/3/library/functions.html#bool]










	
is_subset(other)

	Whether this model instance is a ‘subset’ of the other model instance.

A model instance is a ‘subset’ of another if it satisfies the following conditions:


	The model instances are of the same type


	For each of the attributes of the model instances, either:



	The other instance has more information, or


	Both instances have the same information












	Parameters:

	other (BaseModel) – The other model instance to compare with this model instance



	Returns:

	Whether this model instance is a subset of the other model instance



	Return type:

	bool [https://docs.python.org/3/library/functions.html#bool]










	
merge_contextual(other, distance=<chemdataextractor.model.contextual_range.SentenceRange object>)

	Merges any fields marked contextual with additional information from other provided that:


	other is of the same type and they don’t have any conflicting fields




or


	other is a model type that is part of this model and that field is currently set to be the default value or the field can be merged with the other.





Note

This method mutates the model it’s called on and returns it.
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.nlp

Tools for performing the NLP stages, such as POS tagging, Word clustering, CNER, Abbreviation detection

Chemistry-aware natural language processing framework.


.nlp.abbrev

Abbreviation detection.


	
class chemdataextractor.nlp.abbrev.AbbreviationDetector(abbr_min=None, abbr_max=None, abbr_equivs=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Detect abbreviation definitions in a list of tokens.

Similar to the algorithm in Schwartz & Hearst 2003.


	
__init__(abbr_min=None, abbr_max=None, abbr_equivs=None)

	Initialize self.  See help(type(self)) for accurate signature.






	
abbr_min = 3

	Minimum abbreviation length






	
abbr_max = 10

	Maximum abbreviation length






	
abbr_equivs = []

	String equivalents to use when detecting abbreviations.






	
detect(tokens)

	Return a (abbr, long) pair for each abbreviation definition.






	
detect_spans(tokens)

	Return (abbr_span, long_span) pair for each abbreviation definition.

abbr_span and long_span are (int, int) spans defining token ranges.










	
class chemdataextractor.nlp.abbrev.ChemAbbreviationDetector(abbr_min=None, abbr_max=None, abbr_equivs=None)

	Bases: chemdataextractor.nlp.abbrev.AbbreviationDetector

Chemistry-aware abbreviation detector.

This abbreviation detector has an additional list of string equivalents (e.g. Silver = Ag) that improve abbreviation
detection on chemistry texts.


	
abbr_min = 3

	Minimum abbreviation length






	
abbr_max = 14

	




	
abbr_equivs = [('silver', 'Ag'), ('gold', 'Au'), ('mercury', 'Hg'), ('lead', 'Pb'), ('tin', 'Sn'), ('tungsten', 'W'), ('iron', 'Fe'), ('sodium', 'Na'), ('potassium', 'K'), ('copper', 'Cu'), ('sulfate', 'SO4'), ('methanol', 'MeOH'), ('ethanol', 'EtOH'), ('hydroxy', 'OH'), ('hexadecyltrimethylammonium bromide', 'CTAB'), ('cytarabine', 'Ara-C'), ('hydroxylated', 'OH'), ('hydrogen peroxide', 'H2O2'), ('quartz', 'SiO2'), ('amino', 'NH2'), ('amino', 'NH2'), ('ammonia', 'NH3'), ('ammonium', 'NH4'), ('methyl', 'CH3'), ('nitro', 'NO2'), ('potassium carbonate', 'K2CO3'), ('carbonate', 'CO3'), ('borohydride', 'BH4'), ('triethylamine', 'NEt3'), ('triethylamine', 'Et3N')]

	String equivalents to use when detecting abbreviations.











.nlp.cem

Named entity recognition (NER) for Chemical entity mentions (CEM).

This was the default NER system up to version 2.0, while the new NER is
included in new_cem.


	
chemdataextractor.nlp.cem.IGNORE_SUFFIX = ['-', "'s", '-activated', '-adequate', '-affected'...

	Token endings to ignore when considering stopwords and deriving spans






	
chemdataextractor.nlp.cem.IGNORE_PREFIX = ['fluorophore-', 'low-', 'high-', 'single-', 'odd-...

	Token beginnings to ignore when considering stopwords and deriving spans






	
chemdataextractor.nlp.cem.STRIP_END = ['groups', 'group', 'colloidal', 'dyes', 'dye', 'p...

	Final tokens to remove from entity matches






	
chemdataextractor.nlp.cem.STRIP_START = ['anhydrous', 'elemental', 'amorphous', 'conjugate...

	First tokens to remove from entity matches






	
chemdataextractor.nlp.cem.STOP_TOKENS = {'.cdx', '.sk2', '10.1021', '10.1039', '10.1186', ...

	Disallowed tokens in chemical entity mentions (discard if any single token has exact case-insensitive match)






	
chemdataextractor.nlp.cem.STOP_SUB = {' brand of ', ' oil', ' with ', '!', '%', ', ', '...

	Disallowed substrings in chemical entity mentions (only used when filtering to construct the dictionary?)






	
