

    
      
          
            
  


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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The ChemDataExtractor Toolkit

The ChemDataExtractor 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:

TO BE ADDED

and the associated website https://chemdataextractor.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.



Option 1. Using conda

This method is recommended for all Windows users, as well as beginners on all platforms who don’t already have Python
installed. Anaconda Python is a self-contained Python environment that is particularly useful for scientific
applications.

Start by installing Miniconda [https://conda.io/miniconda.html], which includes a complete Python distribution and the
conda package manager, or Anaconda, which additionally includes many pre-installed packages, including NumPy and
Matplotlib. Choose the Python 3.5 version, unless you have a particular reason why you must use Python 2.7.

Once installed, at the command line, run:

$ conda install -c chemdataextractor chemdataextractor





This command installs the chemdataextractor package from the chemdataextractor conda channel.

Option 2. Using pip

If you already have Python installed, it’s easiest to install the ChemDataExtractor package using pip. At the command line, run:

$ pip install ChemDataExtractor





On Windows, this will require the Microsoft Visual C++ Build Tools to be installed. If you don’t already have pip installed, you can install it using get-pip.py.

Option 3. Download the Latest Release

Alternatively, download the latest release manually from github or the ChemDataExtractor website and install it yourself by running:

$ cd chemdataextractor
$ python setup.py install





The setup.py command will install ChemDataExtractor in your site-packages folder so it is automatically available to all your python scripts.

You can also get the latest release by cloning the git source code repository from https://github.com/CambridgeMolecularEngineering/chemdataextractor/.

Getting the Data Files

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

$ cde data download





This will download all the necessary data files to the data directory. Run:

$ cde data where





to see where this is.

Updating

Upgrade your installation to the latest version at any time using conda or pip, matching the method you used originally to install it. For conda, run:

$ conda update -c chemdataextractor chemdataextractor





For pip, run:

$ pip install --upgrade ChemDataExtractor





Either way, always remember to download any new data files after doing this:

$ cde data download








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.



Alternatively, you can load a document into ChemDataExtractor by passing it some text:

>>> doc = Document('UV-vis spectrum of 5,10,15,20-Tetra(4-carboxyphenyl)porphyrin in Tetrahydrofuran (THF).')






	At present, the available readers are:

	
	AcsHtmlReader - For ACS HTML articles


	RscHtmlReader - For RSC HTML articles


	NlmXmlReader - For NLM/JATS XML (e.g. from PubMed Central)


	UsptoXmlReader - For patent XML from the US Patent Office


	CsspHtmlReader - For ChemSpider SyntheticPages


	XmlReader - Generic XML


	HtmlReader - Generic HTML


	PdfReader - Generic PDF


	PlainTextReader - Generic plain text








The HTML and XML readers can determine document structure such as headings, paragraphs, and tables with high accuracy. However, this is much harder to achieve with the PDF and plain text readers.

More information about document readers can be found in the Advanced Topics.

Document Elements

Once read, documents are represented by a single linear stream of element objects. This stream is now independent of the initial document type or the source:

>>> doc.elements
[Title('A very important scientific article'),
Heading('Abstract'),
Paragraph('The first paragraph of text...'),
...]





Element types include Title, Heading, Paragraph, Citation, Table, Figure, Caption and Footnote. You can retrieve a specific element by its index within the document:

>>> para = doc.elements[14]
>>> para
Paragraph('1,4-Dibromoanthracene was prepared from 1,4-diaminoanthraquinone. 1H NMR spectra were recorded on a 300 MHz BRUKER DPX300 spectrometer.')





You can also get the individual sentences of a paragraph:

>>> 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)]





Or, the individual 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)]]





as well as a list of individual chemical entity mentions (CEMs) of the document:

>>> doc.cems
[Span('5,10,15,20-Tetra(4-carboxyphenyl)porphyrin', 19, 61),
 Span('THF', 82, 85),
 Span('Tetrahydrofuran', 65, 80)]





Each mention is returned as a Span, which contains the mention text, as well as the start and end character offsets within the containing document element.

You can also output the abbreviations found in the document:

>>> doc.abbreviation_definitions
[([u'THF'], [u'Tetrahydrofuran'], u'CM')]





The records method, combines all the chemical mentions, abbreviations and properties found each chemical entity (see Examples):

>>> doc.records
[<Compound>, <Compound>]
>>> doc.records[0].serialize()
{'names': ['5,10,15,20-Tetra(4-carboxyphenyl)porphyrin']}
>>> doc.records[1].serialize()
{'names': ['Tetrahydrofuran', 'THF']}





Which file formats are best?

While ChemDataExtractor supports documents in a wide variety of formats, some are better suited for extraction than others. If there is an HTML or XML version available, that is normally the best choice.

Wherever possible, avoid using the PDF version of a paper or patent. At best, the text will be interpretable, but it is extremely difficult to reliably distinguish between headings, captions and main body text. At worst, the document will just consist of a scanned image of each page, and it won’t be possible to extract any of the text at all. You can get some idea of what ChemDataExtractor can see in a PDF by looking at the result of copying-and-pasting from the document.

For scientific articles, most publishers offer a HTML version alongside the PDF version. Normally, this will open as a page in your web browser. Just choose “Save As…” and ensure the selected format is “HTML” or “Page Source” to save a copy of the HTML file to your computer.

Most patent offices provide XML versions of their patent documents, but these can be hard to find. Two useful resources are the USPTO Bulk Data Download Service and the EPO Open Patent Services API.

More information

The Advanced Topics section provides more detailed instructions for advanced ChemDataExtractor functionality.




Advanced Topics


Document Readers

The document readers present in the chemdataextractor.reader package are a set of tools for identifying the elements of scientific documents.
The HTML and XML from each publisher is slightly different, meaning we once again need multiple different readers.
New users are often confused about the structure of these readers, and so this section attempts to explain their functionality more clearly.

As an example, lets look at the chemdataextractor.reader.rsc.RscHtmlReader class:

class RscHtmlReader(HtmlReader):
    """Reader for HTML documents from the RSC."""

    cleaners = [clean, replace_rsc_img_chars, space_references]

    root_css = '#wrapper, html'
    title_css = 'h1, .title_heading'
    heading_css = 'h2, h3, h4, h5, h6, .a_heading, .b_heading, .c_heading, .c_heading_indent, .d_heading, .d_heading_indent'
    citation_css = 'span[id^="cit"]'
    table_css = 'div[class="rtable__wrapper"]'
    table_caption_css = 'div[class="table_caption"]'
    table_id_css = 'span[id^="tab"]::attr("id")'
    table_head_row_css = 'thead'
    table_body_row_css = 'tr'
    table_footnote_css = '.table_caption + table tfoot tr th .sup_inf'
    reference_css = 'small sup a, a[href^="#cit"], a[href^="#fn"], a[href^="#tab"]'
    figure_css = '.image_table'
    figure_caption_css = '.graphic_title'
    figure_label_css = 'span[id^="fig"]::attr("id")'
    ignore_css = '.table_caption + table, .left_head, sup span.sup_ref, ' \
                 'a[href^="#fn"], .PMedLink, p[class="header_text"], ' \
                 'a[href^="#tab"], span[class="sup_ref"]'





As you can see, we have a number of CSS Selectors [https://www.w3schools.com/css/css_intro.asp] that are used to select particular elements from an RSC HTML document.
Here, the variable names are important, and must follow the format <element_name>_css, as this tells the BaseReader what to name the selected element.

These elements are found by examining the HTML. For example, if you find a paper from the RSC web pages, open the HTML version,
then right-click and chose “view page source” you will be able to see the raw HTML. If you are unfamiliar with HTML and CSS I recommend going through
the TutorialsPoint HTML tutorial [https://www.tutorialspoint.com/html/] and CSS tutorial [https://www.tutorialspoint.com/css/].

It should also be mentioned that these Readers override the element variables from the base HTMLReader class.
Similarly, if you want to analyse an XML document, you should override from the XMLReader class.
I first recommend using the base readers, to see how they perform, then write a new reader if you have to.




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.




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).'),
    )





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,
each isn’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.




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 token strings and returns a list of (token, tag) tuples:

>>> from chemdataextractor.nlp.pos import ChemCrfPosTagger
>>> cpt = ChemCrfPosTagger()
>>> cpt.tag(['1H', 'NMR', 'spectra', 'were', 'recorded', 'on', 'a', '300', 'MHz', 'BRUKER', 'DPX300', 'spectrometer', '.'])
[('1H', 'NN'),
 ('NMR', 'NN'),
 ('spectra', 'NNS'),
 ('were', 'VBD'),
 ('recorded', 'VBN'),
 ('on', 'IN'),
 ('a', 'DT'),
 ('300', 'CD'),
 ('MHz', 'NNP'),
 ('BRUKER', 'NNP'),
 ('DPX300', 'NNP'),
 ('spectrometer', 'NN'),
 ('.', '.')]








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.




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.




Regular Expressions

Regular expressions are an important tool in the Natural Language Processing toolbox.
They are special strings that can be used to match sub-strings for the purpose of searching, splitting or grouping text.
Regular expressions appear frequently in ChemDataExtractor, most commonly in the chemical property parsers that will be outlined in the next section.
Below, we provide a number of useful links for information on Regular Expressions.

If you are unfamiliar with Regular Expressions, I recommend going through the TutorialsPoint Python Regular Expressions tutorial [https://www.tutorialspoint.com/python/python_reg_expressions.htm].

Python contains a useful regular expressions library re that also contains extensive documentation (https://docs.python.org/3/library/re.html).

Formatting Regular Expressions can be problematic, especially for highly nested groups.
Perhaps the most useful tool for dealing with Regular Expressions is Debuggex [https://www.debuggex.com] which provides a beautiful graphical interface for debugging regular expressions.




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
from chemdataextractor.model.units import TemperatureModel
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 (b.p. 240 °C)')
)





By default, ChemDataExtractor wont extract the boiling_point property. This can be shown by examining the output records:

>>> d.records.serialize()
[{'Compound': {'names': ['2,4,6-trinitrotoluene'], 'labels': ['3a'], 'roles': ['product']}}]





So 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.



Also note the required parameter being set to be True. The required parameter defines whether a field is required
for a model instance to be valid. For example, in the above case, any records without a specifier will be discarded
by CDE.

Another parameter which one could set is the contextual, which is False by default. This parameter defines whether
information from other elements of the document will be merged into this field. For example, if we wanted to capture the
altitude at which the melting point was captured, we could set up the following:

class Altitude(LengthModel):
    specifier = StringType(parse_expression=I('Altitude'), required=True)
    pass

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





By doing this, the altitude, which may be found in a different sentence or even a different paragraph, can be added
a boiling point record automatically using CDE’s interdependency resolution facilities.

If the nested property (e.g. the altitude the above example) is associated with a compound as well, it may be worth
adding an associated compound to altitude and making the compound field a binding one:

class Altitude(LengthModel):
    specifier = StringType(parse_expression=I('Altitude'), required=True)
    compound = ModelType(Compound)

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





The binding parameter is set to False by default, but by setting it to True, we can make sure that any fields
with the same name in nested fields are consistent. For example, in the above case, it would ensure that the altitude
is associated with the same compound as the boiling point.

These three properties, contextual, required, and binding, ensure that CDE’s interdependency resolution facilities
work as well as possible and are especially important with more complicated models such as those shown above.

Step 2: Writing a Parser

Whilst ChemDataExtractor provides certain automatically generated parsers for properties
(for more information on these automatically generated parsers, see Examples), one
can also write their own parser for higher precision.

Now we need to create the logic that actually extracts boiling points from the text.
ChemDataExtractor uses nested rules (grammars) to extract chemical properties.
These parsers are defined in the chemdataextractor.parse package.
For example, have a look at the melting point parser in chemdataextractor.parse.mp_new.py.
This contains a number of statements that are used to define the melting point relationship.

It seems very complicated at first, but let’s break the first statement down into its constituent parts:

prefix = Optional(I('a')).hide() + (Optional(lbrct) + W('Tm') + Optional(rbrct)| R('^m\.?pt?\.?$', re.I) | I('melting') + Optional((I('point') | I('temperature')| I('range'))) | R('^m\.?$', re.I) + R('^pt?\.?$', re.I)).hide() + Optional(lbrct + W('Tm') + rbrct) + Optional(W('=') | I('of') | I('was') | I('is') | I('at')).hide() + Optional(I('in') + I('the') + I('range') + Optional(I('of')) | I('about')).hide()





Here, we have created a variable prefix, that contains the logic for identifying the melting point relationship specifier
(e.g. the text that makes it clear we are talking about a melting point in the text, such “a melting temperature, Tm, “).
The grammar contains several elements, with nested logic. Each token must be assigned an element type, these can be:



	I: A case insensitive word


	W: A case sensitive word


	R: A regular expression rule


	T: A Part-of-Speech tag







Tokens can be joined using the + symbol, and or logic can be formed using the | symbol.

There are also a number of ParseElementEnhance classes that can be used, found in the chemdataextractor.parse.elements.py file:



	Optional: Matches the contained tokens if they appear, but are not required to form a match


	ZeroOrMore: Matches any number of the contained tokens


	Any: Matches any token e.g. ZeroOrMore(Any()) will match the whole of the text


	OneOrMore: Similar to zero or more, but at least one token is required.


	Not: Looks ahead to disallow a match







Finally, we note that we can hide elements by adding the .hide() method.
This means that when the parser creates the relationship tree, the hidden tokens are not used.

Continuing to look at the melting point parser, we see the following line:

units = (W('°') + Optional(R('^[CFK]\.?$')) | W('K\.?'))('units').add_action(merge)





This will clearly match any temperature unit, and as such we tag the rule as ‘units’.
On top of the tags, we can do some post-processing actions to clean up the output.
Here, we add the action merge, which joins all tokens without whitespace (° C becomes °C).
Other actions include:



	join: Join tokens into a single string with spaces between.


	flatten: Replace all child results with their text contents.







So now we are able to create our own property parsing rules.
Create a file bp.py in the parse package.
Some very simple logic for extracting boiling points might be:

from chemdataextractor.parse import R, I, W, Optional, merge
from chemdataextractor.parse.base import BaseParser
from chemdataextractor.utils import first


prefix = (R(u'^b\.?p\.?$', re.I) | I(u'boiling') + I(u'point')).hide()
units = (W(u'°') + Optional(R(u'^[CFK]\.?$')))(u'raw_units').add_action(merge)
value = R(u'^\d+(\.\d+)?$')(u'raw_value')
bp = (prefix + value + units)(u'bp')





The most important thing to note is that the final phrase (called bp) is now a nested tree, with tags labelling the elements.
If we were to reproduce the XML it would look like:

<bp>
    <value>R(u'^\d+(\.\d+)?$')</value>
    <units>W(u'°') + Optional(R(u'^[CFK]\.?$'))</units>
</bp>





Now we have to create the logic for parsing this structure.
In the same file, we create the parser class, that inherits from BaseParser:

class BpParser(BaseSentenceParser):
    root = bp

    def interpret(self, result, start, end):
        try:
            raw_value = first(result.xpath('./value/text()'))
            raw_units = first(result.xpath('./units/text()'))
            boiling_point = self.model(raw_value=raw_value,
                        raw_units=raw_units,
                        value=self.extract_value(raw_value),
                        error=self.extract_error(raw_value),
                        units=self.extract_units(raw_units, strict=True))
            yield boiling_point
        except TypeError as e:
            log.debug(e)





All parser classes must define:



	A root variable: i.e. the phrase that forms the head of the tree


	An interpret function: That defines the parsing logic







The interpret function then creates a new compound (with the model we defined in model.py) and adds a boiling point property.
Here, the result parameter is the result of the parsing process. If a tree with root bp is found, we access the value and unit elements
using XPath expressions [https://www.w3schools.com/xml/xpath_syntax.asp].


Note

CDE also provides an automatic interpret function if you subclass from BaseAutoParser.
This interpret function relies upon all the names of the tags in the parse expressions being the same as the names of
the fields in the model.



Finally, we need to tell ChemDataExtractor to parse the BoilingPoint model with the newly written parser.
This can be done by setting the parsers associated with the BoilingPoint model:

BoilingPoint.parsers = [BpParser()]





alternatively, we could have this parser in addition to the default parsers:

BoilingPoint.parsers.append(BpParser())





Step 3: Testing the Parser

Now we can simply re-run the document through ChemDataExtractor:

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

>>> d.records.serialize()
[{'BoilingPoint': {'raw_value': '240',
                   'raw_units': '°C',
                    'compound': {'Compound': {'names': ['2,4,6-trinitrotoluene'], 'labels': ['3a'], 'roles': ['product']}}}}]





Of course, real world examples are much more complex than this, and a large amount of trial and error is needed to create good parsers.
It should also be noted that in this example, the chemical label (‘3a’) is found using interdependency resolution between the heading and associated paragraph.
In some cases you will need to put the chemical labels and names directly into the parser.
Rules for chemical entity recognition can be found in chemdataextractor.parse.cem.py.

Table Parsers

ChemDataExtractor parses tables in a similar way. In chemdataextractor.parse.table.py you will find the logic for finding chemical relationships from tables.
These parsers can be written very similarly to a sentence parser, but require the parser to be subclassed from BaseTableParser
instead of BaseSentenceParser.

However, due to the relatively uniform nature of tables and TableDataExtractor’s powerful table normalisation facilities,
the automatically generated parser for tables tend to perform very well, with precisions of over 90% for tables often being achievable
by choosing the right parse expressions and setting the required, contextual and binding properties appropriately.




ChemDataExtractor REST API

A web service for programmatically uploading documents to be processed using ChemDataExtractor on our servers.

All endpoints are at constructed by appending to http://chemdataextractor.org/api




“Where do I find…?”

The most common questions about ChemDataExtractor usually involve trying to find functionality or asking where best to put new functionality.
Below is a list of the general roles each of the packages perform:



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


	cli: Command line interfact tools


	doc: Logic for reading/creating documents. That is, splitting documents down into its various elements.


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


	parse: Chemical property parsers


	Reader: Document readers


	scrape: Scrapers for the various data sources


	text: Useful tools for processing text







If you have new functionality that doesn’t fit into one of these categories you may want to create a new sub-package.
Alternatively, if your new functionality is very specific to your own use case, it may be better to have it external to ChemDataExtractor.






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 Documentation).


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.



If you are adding new modules (.py files) to the codebase, make sure they are included in the documentation (check some of the example files in docs/source_code_docs/.
Most importantly, add an .. autosummary:: to code_documentation.rst and a file describing all the new content of the module (new classes and functions).


Note

Private methods are not included by default in the documentation!
Functions that are decorated and are not members of a class have to be included into the documentation manually with:

.. autofunction:: decorated_function(parameters)







Additional tutorial-like content can be added by hand in the appropriate .rst files.
When you are writing headers in .rst, use the python convention:



	# with overline, for parts


	* with overline, for chapters


	=, for sections


	-, for subsections


	^, for subsubsections


	", for paragraphs







For highlighted paragraph heading that you don’t wish to include into the toctree use .. rubric:: My heading.
Check out the source documentation .rst files for inspiration on how to use .rst for code-blocks and other features. It’s made to be very simple!

Parameters for compiling the html documentation with spinx are:



	command: html


	input: /chemdataextractor-development/docs


	output: /chemdataextractor-development/docs/_build/html


	options: optionally, use -a and -E to build the documentation from scratch.


	working directory: /chemdataextractor-development/docs







So, in the bash shell, from within the working directory you would use:


$ sphinx-build -b html docs docs/_build/html








However, it is encouraged to set up a Sphinx Run configuration in the IDE you are using for development. It is very easy to do in Pycharm,
where you can run sphinx within the same Python virtual environment you are using for the development of ChemDataExtractor.

The conf.py file is used to set-up internal sphinx parameters. Change it with caution!









          

      

      

    

  

    
      
          
            
  


Examples


Contents:


	Extracting a Custom Property

	Automated parsing

	Automated parsing for tables with TableDataExtractor

	Automatic table parsing - complex models

	Searching RSC

	Using the Config file

	Example Config for testing

	Snowball Relationship Extraction

	Creating new units and dimensions

	Template Parsers









          

      

      

    

  

    
      
          
            
  


Extracting a Custom Property



In [1]:






from chemdataextractor import Document
from chemdataextractor.model import Compound
from chemdataextractor.doc import Paragraph, Heading








Example Document

Let’s create a simple example document with a single heading followed by
a single paragraph:



In [2]:






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







What does this look like?



In [3]:






d









Out[3]:







Synthesis of 2,4,6-trinitrotoluene (3a)

The procedure was followed to yield a pale yellow solid (b.p. 240 °C)









Default Models

While ChemDataExtractor looks for a lot of properties out of the box,
ChemDataExtractor won’t extract the boiling point property.



In [4]:






d.records.serialize()









Out[4]:






[{'Compound': {'names': ['2,4,6-trinitrotoluene'],
   'labels': ['3a'],
   'roles': ['product']}}]










Defining a New Property Model

The first task is to define the schema of a new property. We already
have a TemperatureModel defined, which will handle things such as
value and units. Because of this information, all we need to add is a
specifier for boiling point, and the automatic parsers defined in
ChemDataExtractor should be able to handle the rest.



In [5]:






from chemdataextractor.model.units import TemperatureModel, Temperature, Kelvin
from chemdataextractor.model import ListType, ModelType, StringType, Compound
from chemdataextractor.parse import I, AutoSentenceParser

class BoilingPoint(TemperatureModel):
    specifier = StringType(parse_expression=I('Boiling') + I('Point'))
    compound = ModelType(Compound, required=True, contextual=True)
    parsers = [AutoSentenceParser()]










Writing a New Parser

There are also cases when we want to define our own parsers in addition
to the already defined ones. Let’s define parsing rules that define how
to interpret text and convert it into the model:



In [6]:






import re
from chemdataextractor.parse import R, I, W, Optional, merge

prefix = (R(u'^b\.?p\.?$', re.I) | I(u'boiling') + I(u'point')).hide()
units = (W(u'°') + Optional(R(u'^[CFK]\.?$')))(u'units').add_action(merge)
value = R(u'^\d+(\.\d+)?$')(u'value')
bp = (prefix + value + units)(u'bp')









In [7]:






from chemdataextractor.parse.base import BaseSentenceParser
from chemdataextractor.utils import first

class BpParser(BaseSentenceParser):
    root = bp

    def interpret(self, result, start, end):
        compound = Compound()
        raw_value = first(result.xpath('./value/text()'))
        raw_units = first(result.xpath('./units/text()'))
        melting_point = self.model(raw_value=raw_value,
                    raw_units=raw_units,
                    value=self.extract_value(raw_value),
                    error=self.extract_error(raw_value),
                    units=self.extract_units(raw_units, strict=True),
                    compound=compound)
        cem_el = first(result.xpath('./cem'))
        if cem_el is not None:
            melting_point.compound.names = cem_el.xpath('./name/text()')
            melting_point.compound.labels = cem_el.xpath('./label/text()')
            yield melting_point










In [8]:






BoilingPoint.parsers.append(BpParser())










Running the New Parser



In [9]:






d = Document(
    Heading(u'Synthesis of 2,4,6-trinitrotoluene (3a)'),
    Paragraph(u'The procedure was followed to yield a pale yellow solid (b.p. 240 °C)'),
    models = [BoilingPoint]
)

d.records.serialize()









Out[9]:






[{'BoilingPoint': {'raw_value': '240',
   'raw_units': '°C)',
   'value': [240.0],
   'units': 'Celsius^(1.0)',
   'compound': {'Compound': {'names': ['2,4,6-trinitrotoluene'],
     'labels': ['3a'],
     'roles': ['product', 'Synthesis of']}}}}]













          

      

      

    

  

    
      
          
            
  


Automated parsing

Automated parsers in ChemDataExtractor will extract data from tables and
from simple sentences. First we need to import the needed elements from
ChemDataExtractor:



In [2]:






from chemdataextractor.doc import Document
from chemdataextractor.doc.table import Table
from chemdataextractor.model.units import TemperatureModel
from chemdataextractor.model.model import Compound, ModelType, StringType
from chemdataextractor.parse.elements import I
from chemdataextractor.parse.actions import join







Then we have to define a model. We are setting the mandatory element
specifier and a compound.



In [3]:






class GlassTransitionTemperature(TemperatureModel):
    specifier_expr = ((I('Glass') + I('transition') + I('temperature')) | I('Tg')).add_action(join)
    specifier = StringType(parse_expression=specifier_expr, required=True, contextual=True, updatable=True)
    compound = ModelType(Compound, required=True, contextual=True)







Finally, we can parse a paper:



In [4]:






doc = Document.from_file("./data/2016.03.103.xml")
doc.models = [GlassTransitionTemperature]

for record in doc.records:
    print(record.serialize())













---------------------------------------------------------------------------
FileNotFoundError                         Traceback (most recent call last)
<ipython-input-4-822410711194> in <module>
----> 1 doc = Document.from_file("./data/j.jallcom.2016.03.103.xml")
      2 doc.models = [GlassTransitionTemperature]
      3
      4 for record in doc.records:
      5     print(record.serialize())

~/Documents/cdestuff/Development/cdedev/chemdataextractor/doc/document.py in from_file(cls, f, fname, readers)
    158         """
    159         if isinstance(f, six.string_types):
--> 160             f = io.open(f, 'rb')
    161         if not fname and hasattr(f, 'name'):
    162             fname = f.name

FileNotFoundError: [Errno 2] No such file or directory: './data/j.jallcom.2016.03.103.xml'








In [ ]:


















          

      

      

    

  

    
      
          
            
  


Automated parsing for tables with TableDataExtractor

First, we will check out a particular table we want to parse. The table
can be passed into the ChemDataExtractor (CDE) framework manually, or,
will be processed automatically when a document is passed into CDE. More
information about TableDataExtractor can be found at TDE
documentation [https://cambridgemolecularengineering-tabledataextractor.readthedocs-hosted.com/en/latest/].

At the moment no records will be found since we haven’t defined a model
yet.



In [1]:






from chemdataextractor.doc.table import Table
from chemdataextractor.doc import Caption

path = "./example_tables/table_example_tkt_2.csv"
table = Table(caption=Caption(""),table_data=path)

print(table.tde_table)
table.records













+--------+--------------------------+------------------------------+
|  Data  |      Row Categories      |      Column Categories       |
+--------+--------------------------+------------------------------+
|  1100  | ['Inorganic', 'BiFeO3']  |   ['Temperatures', 'Tc/K']   |
|  643   | ['Inorganic', 'BiFeO3']  |   ['Temperatures', 'Tn/K']   |
|        | ['Inorganic', 'BiFeO3']  | ['Magnetic moment', 'B [T]'] |
|  257   | ['Inorganic', ' LaCrO3'] |   ['Temperatures', 'Tc/K']   |
|  150   | ['Inorganic', ' LaCrO3'] |   ['Temperatures', 'Tn/K']   |
| 0.1 mT | ['Inorganic', ' LaCrO3'] | ['Magnetic moment', 'B [T]'] |
|        |  ['Organic', 'LaCrO2']   |   ['Temperatures', 'Tc/K']   |
|   10   |  ['Organic', 'LaCrO2']   |   ['Temperatures', 'Tn/K']   |
|  500   |  ['Organic', 'LaCrO2']   | ['Magnetic moment', 'B [T]'] |
|        |   ['Inorganic', 'Gd']    |   ['Temperatures', 'Tc/K']   |
|  294   |   ['Inorganic', 'Gd']    |   ['Temperatures', 'Tn/K']   |
| 659 T  |   ['Inorganic', 'Gd']    | ['Magnetic moment', 'B [T]'] |
+--------+--------------------------+------------------------------+








Out[1]:






[]








Model Creation

We want to retrieve the Curie temperatures, Tc, from the table. To
define a suitable model, we can input some base model types. In our
case, TemperatureModel is the right choice. It assumes units of
temperature automatically. Alternatively, BaseModel can be used for
anything. Also, we can import some parsing objects from CDE, like I,
W, R, Optional, and other elements we need to create parse
expressions.

A specifier is the only mandatory element for the new model. We also
want to add a compound (reserved name) that is a model of the type
Compound.



In [2]:






from chemdataextractor.model.units.temperature import TemperatureModel
from chemdataextractor.parse.elements import I
from chemdataextractor.model.model import Compound
from chemdataextractor.model.base import ListType, ModelType, StringType

class CurieTemperature(TemperatureModel):
    specifier = StringType(parse_expression=I('TC'), required=True, contextual=True, updatable=True)
    compound = ModelType(Compound, required=True, contextual=True)







We then parse the table, by setting the models for the table:



In [3]:






table.models = [CurieTemperature]
for record in table.records:
    print(record.serialize())













{'CurieTemperature': {'raw_value': '1100', 'raw_units': 'K', 'value': [1100.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['BiFeO3']}}}}
{'CurieTemperature': {'raw_value': '257', 'raw_units': 'K', 'value': [257.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['LaCrO3']}}}}
{'CurieTemperature': {'raw_value': '10', 'raw_units': 'K', 'value': [10.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['LaCrO2']}}}}
{'CurieTemperature': {'raw_value': '294', 'raw_units': 'K', 'value': [294.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['Gd']}}}}









Advanced Features

We can add custom fields to the model, that will be parsed
automatically. For that we have to specify the data model of the fields
(StringType, FloatType, …) and provide a parse expression
that is composed out of parse elements, like all other parse expressions
in ChemDataExtractor.

These field can be made required (required = True) if needed, or
optional (required = False, default).



In [4]:






class CurieTemperature(TemperatureModel):
    StringType(parse_expression=I('TC'), required=True, contextual=True, updatable=True)
    specifier = StringType(parse_expression=I('TC'), required=True, contextual=True, updatable=True)
    compound = ModelType(Compound, required=True, contextual=True)
    label = StringType(parse_expression=I('inorganic'))

table.models = [CurieTemperature]
for record in table.records:
    print(record.serialize())













{'CurieTemperature': {'raw_value': '1100', 'raw_units': 'K', 'value': [1100.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['BiFeO3']}}, 'label': 'Inorganic'}}
{'CurieTemperature': {'raw_value': '257', 'raw_units': 'K', 'value': [257.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['LaCrO3']}}, 'label': 'Inorganic'}}
{'CurieTemperature': {'raw_value': '10', 'raw_units': 'K', 'value': [10.0], 'units': 'Kelvin^(1.0)', 'specifier': 'Tc', 'compound': {'Compound': {'names': ['LaCrO2']}}}}








In [6]:






class CurieTemperature(TemperatureModel):
    StringType(parse_expression=I('TC'), required=True, contextual=True, updatable=True)
    specifier = StringType(parse_expression=I('TC'), required=True, contextual=True, updatable=True)
    compound = ModelType(Compound, required=True, contextual=True)
    label = StringType(parse_expression=I('something else'), required=True)

table.models = [CurieTemperature]
for record in table.records:
    print(record.serialize())









In [ ]:




















          

      

      

    

  

    
      
          
            
  


Automatic table parsing - complex models

This example demonstrates how complex model structures can automatically
be extracted from tables, taking the appropriate required flags into
account, for each submodel.

This is the table we want to parse (./data/table_example_3.csv):











	Composition

	TC (K)

	Enthalpy
(kJ)

	−S diff(J kg−1
K)

	CCK (J
kg−1)

	Ref.



	MnO2

	293

	5

	9.5

	410

	52–55



	MnO2

	293

	1

	3.25

	—

	56



	La2 (PWD)

	337

	1

	2.70

	68

	57



	La0.67Ba0.33 (TF)

	292

	5

	1.48

	161

	26



	La0.67Ca0.33 (TF)

	252

	5

	2.08

	175

	26



	La0.67Sr0.33MnO3
(TF)

	312

	1.5

	1.54

	50.16

	58



	La0.67Sr0.33MnO3
(TF)

	321

	1.5

	1.47

	34.24

	58



	Ba0.33Mn0.98Ti0.02O3
(PWD)

	309

	1

	0.93

	45

	39



	Ba0.33Mn0.98Ti0.02O3
(PWD)

	309

	5

	3.19

	307

	39



	Ba0.33Mn0.98Ti0.02O3
(TF)

	286

	5

	3.35

	220

	This
work



	Ba0.33Mn0.98Ti0.02O3
(TF)

	286

	1

	0.99

	49

	This
work






We are interested in the Curie Temperature TC(K), so we create an
appropriate model for it. Note that we are also assigning an enthalpy
and a reference to the property, so we have to create models for those
properties too, and nest them within the CurieTemperature model. The
reference also contains a ficticious model that we call
AbsentTemperature indicating that it will not be found in this
table. Note that we are specifying required flags for each submodel.
The contextual = True flag we have set for the compound model
indicates that the compound could be merged from elsewhere in the
document or the caption of the table.



In [1]:






from chemdataextractor.doc import Caption, Document
from chemdataextractor.doc.table import Table
from chemdataextractor.model import TemperatureModel, StringType, Compound, ModelType, DimensionlessModel
from chemdataextractor.model.units.energy import EnergyModel
from chemdataextractor.parse import W, R
from chemdataextractor.parse.auto import AutoTableParser









In [2]:






class AbsentTemperature(TemperatureModel):
    specifier = StringType(parse_expression=W('Nothing'), required=True)
    compound = ModelType(Compound, required=True, contextual=True)
    parser = [AutoTableParser()]

class Reference(DimensionlessModel):
    specifier = StringType(parse_expression=R('Ref'), required=True)
    compound = ModelType(Compound, required=True, contextual=True)
    absent_temperature = ModelType(AbsentTemperature, required=True, contextual=True)
    parsers = [AutoTableParser()]

class Enthalpy(EnergyModel):
    specifier = StringType(parse_expression=R('Enthalpy'), required=True)
    compound = ModelType(Compound, required=True, contextual=True)
    parsers = [AutoTableParser()]

class CurieTemperature(TemperatureModel):
    specifier = StringType(parse_expression=R(r'^\[?T(C|c)(urie)?[1-2]?\]?$'), required=True)
    compound = ModelType(Compound, required=True, contextual=True)
    enthalpy = ModelType(Enthalpy, required=True, contextual=True)
    reference = ModelType(Reference, required=False, contextual=True)
    parsers = [AutoTableParser()]







We then process a document containing only the table:



In [3]:






doc = Document(Table(caption=Caption(""), table_data="./data/table_example_3.csv"))
doc.models = [CurieTemperature]

for record in doc.records:
    print(record.serialize())













{'CurieTemperature': {'raw_value': '293', 'raw_units': '(K)', 'value': [293.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['MnO2']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['MnO2']}}}}}}
{'CurieTemperature': {'raw_value': '293', 'raw_units': '(K)', 'value': [293.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['MnO2']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['MnO2']}}}}}}
{'CurieTemperature': {'raw_value': '337', 'raw_units': '(K)', 'value': [337.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La2']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La2']}}}}}}
{'CurieTemperature': {'raw_value': '292', 'raw_units': '(K)', 'value': [292.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Ba0.33']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Ba0.33']}}}}}}
{'CurieTemperature': {'raw_value': '252', 'raw_units': '(K)', 'value': [252.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Ca0.33']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Ca0.33']}}}}}}
{'CurieTemperature': {'raw_value': '312', 'raw_units': '(K)', 'value': [312.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1.5', 'raw_units': '(kJ)', 'value': [1.5], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}}}}}
{'CurieTemperature': {'raw_value': '321', 'raw_units': '(K)', 'value': [321.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1.5', 'raw_units': '(kJ)', 'value': [1.5], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}}}}}
{'CurieTemperature': {'raw_value': '309', 'raw_units': '(K)', 'value': [309.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}
{'CurieTemperature': {'raw_value': '309', 'raw_units': '(K)', 'value': [309.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}
{'CurieTemperature': {'raw_value': '286', 'raw_units': '(K)', 'value': [286.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}
{'CurieTemperature': {'raw_value': '286', 'raw_units': '(K)', 'value': [286.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}






As we can see, the reference is not founds in the records,
considering that it was not required and it contained a model that was
required and not present.

If we set the reference field to required = True, we will get no
records at all:



In [4]:






CurieTemperature.reference.required = True

for record in doc.records:
    print(record.serialize())







Alternatively, if we set the absent_temperature to not required we
will get everything, including the reference:



In [5]:






Reference.absent_temperature.required = False

for record in doc.records:
    print(record.serialize())













{'CurieTemperature': {'raw_value': '293', 'raw_units': '(K)', 'value': [293.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['MnO2']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['MnO2']}}}}, 'reference': {'Reference': {'raw_value': '52–55', 'value': [52.0, 55.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['MnO2']}}}}}}
{'CurieTemperature': {'raw_value': '293', 'raw_units': '(K)', 'value': [293.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['MnO2']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['MnO2']}}}}, 'reference': {'Reference': {'raw_value': '56', 'value': [56.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['MnO2']}}}}}}
{'CurieTemperature': {'raw_value': '337', 'raw_units': '(K)', 'value': [337.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La2']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La2']}}}}, 'reference': {'Reference': {'raw_value': '57', 'value': [57.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['La2']}}}}}}
{'CurieTemperature': {'raw_value': '292', 'raw_units': '(K)', 'value': [292.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Ba0.33']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Ba0.33']}}}}, 'reference': {'Reference': {'raw_value': '26', 'value': [26.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['La0.67Ba0.33']}}}}}}
{'CurieTemperature': {'raw_value': '252', 'raw_units': '(K)', 'value': [252.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Ca0.33']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Ca0.33']}}}}, 'reference': {'Reference': {'raw_value': '26', 'value': [26.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['La0.67Ca0.33']}}}}}}
{'CurieTemperature': {'raw_value': '312', 'raw_units': '(K)', 'value': [312.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1.5', 'raw_units': '(kJ)', 'value': [1.5], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}}}, 'reference': {'Reference': {'raw_value': '58', 'value': [58.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}}}}}
{'CurieTemperature': {'raw_value': '321', 'raw_units': '(K)', 'value': [321.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1.5', 'raw_units': '(kJ)', 'value': [1.5], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}}}, 'reference': {'Reference': {'raw_value': '58', 'value': [58.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['La0.67Sr0.33MnO3']}}}}}}
{'CurieTemperature': {'raw_value': '309', 'raw_units': '(K)', 'value': [309.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}, 'reference': {'Reference': {'raw_value': '39', 'value': [39.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}
{'CurieTemperature': {'raw_value': '309', 'raw_units': '(K)', 'value': [309.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}, 'reference': {'Reference': {'raw_value': '39', 'value': [39.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}
{'CurieTemperature': {'raw_value': '286', 'raw_units': '(K)', 'value': [286.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '5', 'raw_units': '(kJ)', 'value': [5.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}, 'reference': {'Reference': {'raw_value': '286', 'value': [286.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}
{'CurieTemperature': {'raw_value': '286', 'raw_units': '(K)', 'value': [286.0], 'units': 'Kelvin^(1.0)', 'specifier': 'TC', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}, 'enthalpy': {'Enthalpy': {'raw_value': '1', 'raw_units': '(kJ)', 'value': [1.0], 'units': '(10^3.0) * Joule^(1.0)', 'specifier': 'Enthalpy', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}, 'reference': {'Reference': {'raw_value': '286', 'value': [286.0], 'specifier': 'Ref', 'compound': {'Compound': {'names': ['Ba0.33Mn0.98Ti0.02O3']}}}}}}










          

      

      

    

  

    
      
          
            
  


Searching RSC



In [1]:






from chemdataextractor.scrape.pub.rsc import RscSearchScraper







Imagine we want to look at data from papers involving Aspirin. We first
need to download these papers, and the first step to that is to find
these documents. To find papers from RSC, we can use the
RscSearchScraper class:



In [2]:






query_text = "Aspirin"
scrape = RscSearchScraper().run(query_text)







These results can then be converted to a list of JSON style results,
from which a number of properties, e.g. DOIs can be found.



In [3]:






results = scrape.serialize()
print(str(results[0]['doi']).encode('utf-8'))













b'10.1039/c6cp06202d'






Other properties that can be extracted include:


	Title


	PDF URL


	HTML URL


	Landing URL


	Journal








          

      

      

    

  

    
      
          
            
  


Using the Config file

Config files are managed by the config.py module

First import the module, and create a Config instance. This takes an
argument to a yaml config file you have made.



In [1]:






from chemdataextractor.config import Config
import os
example_path = os.path.join('tests', 'data', 'test_config.yml')
c = Config(example_path)







The example file looks like this:




Example Config for testing

PARSERS:

Paragraph: [CompoundParser, ChemicalLabelParser, NmrParser]
Table: [CompoundTableParser, UvvisAbsQuantumYieldTableParser, UvvisEmiQuantumYieldTableParser]
Title: [NmrParser]
Heading: [NmrParser]
Footnote: [ChemicalLabelParser]
Caption: [NmrParser]





POS_TAGGER: CrfPosTagger

NER_TAGGER: CiDictCemTagger

LEXICON: Lexicon

SENTENCE_TOKENIZER: SentenceTokenizer

WORD_TOKENIZER: WordTokenizer

Parsers are presented as a list, where each element specifies the
particular parsers to be used for each CDE type. For example, this file
will only use CompoundParser, ChemicalLabelParser and
NmrParser to interptre paragraph object. Choosing only those parsers
relevant to your work can help speed up the CDE extraction process.

The file also allows specification of the various tokenizer and tagger
objects used in CDE. For example, the WORD_TOKENIZER has now been
set to the standard WordTokenizer object, which does not support
tokenization of chemical specific text.

You can import these setting when you create a document:



In [2]:






from chemdataextractor import Document
from chemdataextractor.doc.text import Paragraph
doc = Document(Paragraph('Testing'), config=c)







You can check your parsers have been loaded correctly by looking at the
appropriate objects. For example:



In [3]:






print(doc.paragraphs[0].parsers)
print(doc.paragraphs[0].word_tokenizer)













[<chemdataextractor.parse.cem.CompoundParser object at 0x7fb9773f70f0>, <chemdataextractor.parse.cem.ChemicalLabelParser object at 0x7fb9773f7128>, <chemdataextractor.parse.nmr.NmrParser object at 0x7fb9773f71d0>]
<chemdataextractor.nlp.tokenize.WordTokenizer object at 0x7fb9773ebac8>








In [ ]:


















          

      

      

    

  

    
      
          
            
  


Snowball Relationship Extraction

The new Relex package is a toolkit for performing probabilistic chemical
relationship extraction based on semi-supervised online learning. The
aim is to train parse expressions probabilistically, removing the need
for creating parsers with trial and error.

This overview is based on how to use the code, for a detailed
explanation of the algorithm please see the associated paper:
https://www.nature.com/articles/sdata2018111

In general, chemical relationships can consist of any number of
entities, that is, the elements of a relationship that are linked
together to uniquely define it. Here we will focus on a simple Curie
Temperature relationship that consists of the following entities: - A
compound - A specifier - A value - A unit

Thus this forms a quaternary relationship. Note the algorithm is general
and so any number of entities can be specified. You can even make some
entities more important than others.

First define a new model, as usual:



In [20]:






from chemdataextractor.relex import Snowball
from chemdataextractor.model import BaseModel, StringType, ListType, ModelType, Compound, TemperatureModel
import re
from chemdataextractor.parse import R, I, W, Optional, merge, join, OneOrMore, Any, ZeroOrMore, Start
from chemdataextractor.doc import Sentence









In [21]:






class CurieTemperature(TemperatureModel):
    specifier_expression =((I('Curie') + I('temperature')) | I('Tc')).add_action(join)
    specifier = StringType(parse_expression=specifier_expression, required=True, contextual=True, updatable=True)
    compound = ModelType(Compound, required=True, contextual=True, updatable=False)







We are now ready to start Snowballing


Training

Create a Snowball object to use on our relationship and point to a
path for training.

Here will we use the default parameters: - Tc = 0.95, the minimum
Confidence required for a new relationship to be accepted - Tsim=0.95,
The minimum similarity between phrases for them to be clustered together
- learning_rate = 0.5, How quickly the system updates the confidences
based on new information - prefix_length=1, number of tokens in phrase
prefix - suffix_length = 1, number of tokens in phrase suffix -
prefix_weight = 0.1, the weight of the prefix in determining similarity
- middles_weight = 0.8, the weight of the middles in determining
similarity - suffix_weight = 0.1, weight of suffix in determining
similarity - max_candidate_combinations = 400, maximum number of
candidate,name combinations to retrieve (memory constrained)

Note increasing TC and Tsim yields more extraction patterns but stricter
rules on new relations.

Increasing the learning rate influences how much we trust new
information compared to our training.

Increasing the prefix/suffix length increases the likelihood of getting
overlapping relationships.

The training process in online. This means that the user can train the
system on as many papers as they like, and it will continue to update
the knowledge base. At each paper, the sentences are scanned for any
matches to the parse phrase, and if the sentence matches, candidate
relationships are formed. There can be many candidate relationships in a
single sentence, so the output provides the user will all available
candidates.

The user can specify to accept a relationship by typing in the number
(or numbers) of the candidates they wish to accept. I.e. If you want
candidate 0 only, type ‘0’ then press enter. If you want 0 and 3 type
‘0,3’ and press enter. If you dont want any, then press any other key.
e.g. ‘n’ or ‘no’.



In [3]:






snowball = Snowball(CurieTemperature)









In [4]:






snowball.save_file_name = 'curie_temperatures'









In [5]:






snowball.train(corpus='../tests/data/relex/curie_training_set/')













1/6:   c2jm33712f.html



Cobalt is a ferromagnetic transition metal exhibiting a high Curie temperature of 1388 K (ferromagnetic–paramagnetic transition) and a high saturation magnetization (1422 emu cm−3) at room temperature.2 The technological applications of Co nanoparticles in the field of ultrahigh-density data recording and data storage are well documented in the literature.1 Recently, Co has also been used in MRI agents,3 a field which has primarily been dominated by iron oxides (Fe3O4) because of their stability and biocompatibility albeit the oxides show much less saturation magnetization (84 emu cm−3)4 in comparison to cobalt.


Candidate 0 <(Cobalt,compound_names,0,1), (Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14)>

Candidate 1 <(transition metal,compound_names,4,6), (Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14)>

Candidate 2 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (Co,compound_names,37,38)>

Candidate 3 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (Co,compound_names,59,60)>

Candidate 4 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (iron oxides,compound_names,75,77)>

Candidate 5 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (oxides,compound_names,76,77)>

Candidate 6 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (Fe3O4,compound_names,78,79)>

Candidate 7 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (oxides,compound_names,88,89)>

Candidate 8 <(Curie temperature,specifier,9,11), (1388,raw_value,12,13), (K,raw_units,13,14), (cobalt,compound_names,101,102)>

...: 0
2/6:   b806499g.html




Europium mono-chalcogenides (EuE, E = O, S, Se, Te) with the rock-salt structure have been investigated at least since the 1960s.8 The europium chalcogenides form an important class of magnetic semiconductors, revealing an assortment of magnetic ordering,8 and have frequently served as model Heisenberg magnets.9,10 Research on the effect of particle size and surface nature on the magnetic properties of the europium chalcogenides has become very appealing; for example, pressure studies have shown that the Curie temperature (TC) is very sensitive to both the Eu–Eu distance and the band gap energy.11 Among the europium mono-chalcogenides, EuS has been especially investigated due to its properties as a ferromagnetic semiconductor with a Curie temperature of 16.8 K, an energy gap of 1.6 eV, and a spin-splitting of the gap of 0.36 eV.


Candidate 0 <(Europium mono-chalcogenides,compound_names,0,2), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 1 <(Europium mono-chalcogenides,compound_names,0,2), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 2 <(Europium mono-chalcogenides,compound_names,0,2), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 3 <(EuE,compound_names,3,4), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 4 <(EuE,compound_names,3,4), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 5 <(EuE,compound_names,3,4), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 6 <(O,compound_names,7,8), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 7 <(O,compound_names,7,8), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 8 <(O,compound_names,7,8), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 9 <(S,compound_names,9,10), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 10 <(S,compound_names,9,10), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 11 <(S,compound_names,9,10), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 12 <(Se,compound_names,11,12), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 13 <(Se,compound_names,11,12), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 14 <(Se,compound_names,11,12), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 15 <(Te,compound_names,13,14), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 16 <(Te,compound_names,13,14), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 17 <(Te,compound_names,13,14), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 18 <(europium chalcogenides,compound_names,30,32), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 19 <(europium chalcogenides,compound_names,30,32), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 20 <(europium chalcogenides,compound_names,30,32), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 21 <(europium chalcogenides,compound_names,70,72), (Curie temperature,specifier,86,88), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 22 <(europium chalcogenides,compound_names,70,72), (TC,specifier,89,90), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 23 <(europium chalcogenides,compound_names,70,72), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 24 <(Curie temperature,specifier,86,88), (Eu,compound_names,97,98), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 25 <(TC,specifier,89,90), (Eu,compound_names,97,98), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 26 <(Eu,compound_names,97,98), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 27 <(Curie temperature,specifier,86,88), (Eu,compound_names,99,100), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 28 <(TC,specifier,89,90), (Eu,compound_names,99,100), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 29 <(Eu,compound_names,99,100), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 30 <(Curie temperature,specifier,86,88), (europium mono-chalcogenides,compound_names,108,110), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 31 <(TC,specifier,89,90), (europium mono-chalcogenides,compound_names,108,110), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 32 <(europium mono-chalcogenides,compound_names,108,110), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 33 <(Curie temperature,specifier,86,88), (EuS,compound_names,111,112), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 34 <(TC,specifier,89,90), (EuS,compound_names,111,112), (16.8,raw_value,129,130), (K,raw_units,130,131)>

Candidate 35 <(EuS,compound_names,111,112), (Curie temperature,specifier,126,128), (16.8,raw_value,129,130), (K,raw_units,130,131)>

...: 35



The DC susceptibility curves of the EuS nanocrystals show a transition temperature TC at around 15 K (estimated from the inflection point of the curves) and a thermal irreversibility below Tir = 14 K.


Candidate 0 <(EuS,compound_names,6,7), (TC,specifier,12,13), (15,raw_value,15,16), (K,raw_units,16,17)>

Candidate 1 <(EuS,compound_names,6,7), (TC,specifier,12,13), (15,raw_value,15,16), (K,raw_units,35,36)>

Candidate 2 <(EuS,compound_names,6,7), (TC,specifier,12,13), (K,raw_units,16,17), (14,raw_value,34,35)>

Candidate 3 <(EuS,compound_names,6,7), (TC,specifier,12,13), (14,raw_value,34,35), (K,raw_units,35,36)>

...: 0



The field-cooled (FC) curve tends to saturate at low temperatures, as is usually found in bulk and interacting-nanoparticle systems.23 An inspection of the temperature dependence of the inverse of the magnetic susceptibility shows that above TC the system has two Curie–Weiss regimes: one above ∼50 K with an extrapolated paramagnetic Curie temperature θp of 10.8 K, and other below ∼50 K with an extrapolated θp of 15.7 K.


Candidate 0 <(TC,specifier,42,43), (K,raw_units,56,57), (10.8,raw_value,65,66)>

Candidate 1 <(TC,specifier,42,43), (10.8,raw_value,65,66), (K,raw_units,66,67)>

Candidate 2 <(TC,specifier,42,43), (10.8,raw_value,65,66), (K,raw_units,73,74)>

Candidate 3 <(TC,specifier,42,43), (10.8,raw_value,65,66), (K,raw_units,80,81)>

Candidate 4 <(K,raw_units,56,57), (Curie temperature,specifier,61,63), (10.8,raw_value,65,66)>

Candidate 5 <(Curie temperature,specifier,61,63), (10.8,raw_value,65,66), (K,raw_units,66,67)>

Candidate 6 <(Curie temperature,specifier,61,63), (10.8,raw_value,65,66), (K,raw_units,73,74)>

Candidate 7 <(Curie temperature,specifier,61,63), (10.8,raw_value,65,66), (K,raw_units,80,81)>

Candidate 8 <(TC,specifier,42,43), (K,raw_units,56,57), (15.7,raw_value,79,80)>

Candidate 9 <(TC,specifier,42,43), (K,raw_units,66,67), (15.7,raw_value,79,80)>

Candidate 10 <(TC,specifier,42,43), (K,raw_units,73,74), (15.7,raw_value,79,80)>

Candidate 11 <(TC,specifier,42,43), (15.7,raw_value,79,80), (K,raw_units,80,81)>

Candidate 12 <(K,raw_units,56,57), (Curie temperature,specifier,61,63), (15.7,raw_value,79,80)>

Candidate 13 <(Curie temperature,specifier,61,63), (K,raw_units,66,67), (15.7,raw_value,79,80)>

Candidate 14 <(Curie temperature,specifier,61,63), (K,raw_units,73,74), (15.7,raw_value,79,80)>

Candidate 15 <(Curie temperature,specifier,61,63), (15.7,raw_value,79,80), (K,raw_units,80,81)>

...: n



The EuS nanocrystals have low coercive fields HC (at 2 K, HC = 90 Oe) and low remanence Mr, this rapidly approaches zero as temperature increases, being zero above TC (Fig. 7).


Candidate 0 <(EuS,compound_names,1,2), (2,raw_value,10,11), (K,raw_units,11,12), (TC,specifier,34,35)>

...: n



The Arrot plots shown in Fig. 6a, right, and obtained from the M(H) curves, confirm that the Curie temperature is around 15 K.


Candidate 0 <(Curie temperature,specifier,20,22), (15,raw_value,24,25), (K,raw_units,25,26)>

...: n



In what concerns the other range (>40 K), we observe a maximum at 60 K (Fig. 6b), probably related to a EuO-like environment located at the surface of the nanocrystals, since EuO has a Tc at 69 K.8 The AC susceptibility curves show a high temperature region Tir > 11 K for which the in-phase susceptibility χ′ is not frequency dependent and the out-of-phase susceptibility χ″ is close to zero.


Candidate 0 <(K,raw_units,9,10), (60,raw_value,17,18), (EuO,compound_names,28,29), (Tc,specifier,44,45)>

Candidate 1 <(K,raw_units,9,10), (60,raw_value,17,18), (EuO,compound_names,41,42), (Tc,specifier,44,45)>

Candidate 2 <(60,raw_value,17,18), (K,raw_units,18,19), (EuO,compound_names,28,29), (Tc,specifier,44,45)>

Candidate 3 <(60,raw_value,17,18), (K,raw_units,18,19), (EuO,compound_names,41,42), (Tc,specifier,44,45)>

Candidate 4 <(60,raw_value,17,18), (EuO,compound_names,28,29), (Tc,specifier,44,45), (K,raw_units,60,61)>

Candidate 5 <(60,raw_value,17,18), (EuO,compound_names,41,42), (Tc,specifier,44,45), (K,raw_units,60,61)>

...: n
3/6:   c6cp00375c.html



The much smaller value of TB compared to the Curie temperature (627 K) of bulk Ni suggests that the thickness of the Ni shell is very small.


Candidate 0 <(Curie temperature,specifier,9,11), (627,raw_value,12,13), (K,raw_units,13,14), (Ni,compound_names,17,18)>

Candidate 1 <(Curie temperature,specifier,9,11), (627,raw_value,12,13), (K,raw_units,13,14), (Ni,compound_names,24,25)>

...: 0
4/6:   c1jm13879k.html



CoS2 is ferromagnetic with a Curie temperature of 116 K and Co9S8 is antiferromagnetic with a Néel temperature above the decomposition temperature.28 The magnetic susceptibility of Ni3S2 was found to be temperature-independent, which is consistent with Pauli paramagnetism.


Candidate 0 <(CoS2,compound_names,0,1), (Curie temperature,specifier,5,7), (116,raw_value,8,9), (K,raw_units,9,10)>

Candidate 1 <(Curie temperature,specifier,5,7), (116,raw_value,8,9), (K,raw_units,9,10), (Co9S8,compound_names,11,12)>

Candidate 2 <(Curie temperature,specifier,5,7), (116,raw_value,8,9), (K,raw_units,9,10), (Ni3S2,compound_names,26,27)>

...: 0
5/6:   c3nr33950e.html
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As another notable spintronic material, CrO2 has a high spin polarization (>95%)118 and a Curie temperature of 395 K.


Candidate 0 <(CrO2,compound_names,6,7), (Curie temperature,specifier,19,21), (395,raw_value,22,23), (K,raw_units,23,24)>

...: 0






This training process automatically clusters the sentences you accept
and updates the knowlede base. You can check what has been learned by
searching in the relex/data folder.

You can always stop training and start again, or come back to the same
training process if you wish, simply load in an existing snowball system
using: Snowball.load()




Finding New Relationships

We can now use the Snowball object just like any other parser. Simply
add the trained Snowball parser to your models.



In [22]:






CurieTemperature.parsers += [snowball]







Now we can parse a completely new sentence and get the associated
records.



In [25]:






import pprint
s = Sentence('BiFeO3 is a ferromagnetic transition metal exhibiting a Curie temperature of 1103 K (')
s.add_models([CurieTemperature])
pprint.pprint(s.records.serialize())













[{'Compound': {'names': ['BiFeO3']}},
 {'Compound': {'names': ['transition metal']}},
 {'CurieTemperature': {'compound': {'Compound': {'names': ['BiFeO3']}},
                       'raw_units': 'K',
                       'raw_value': '1103',
                       'specifier': 'Curie temperature',
                       'units': 'Kelvin^(1.0)',
                       'value': [1103.0]}},
 {'CurieTemperature': {'compound': {'Compound': {'names': ['BiFeO3']}},
                       'confidence': 0.9802186932726803,
                       'raw_units': 'K',
                       'raw_value': '1103',
                       'specifier': 'Curie temperature',
                       'units': 'Kelvin^(1.0)',
                       'value': [1103.0]}}]






As shown, the Snowball parser correctly picks out the relation and adds
a confidence score to the output. The record without the confidence
score is the one picked up by the AutoSentenceParser()







          

      

      

    

  

    
      
          
            
  


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.




Note

The units_dict has been extensively tested using regex elements, and while in theory it may work with other parse
elements, it is strongly recommended that you use a regex element.
If a regex element is specified, it should


	Not have a $ symbol at the end: the units can be passed in with numbers or other symbols after it, and these are also used in the autoparser to find candidate tokens which may contain units, and a $ symbol at the end would stop this from working.


	Have the group attribute set to 0. Unless this is set, the default behaviour of the regex element is to return the whole token in which the match was found. This is unhelpful behaviour for our logic for extracting units, as we want to extract only the exact characters that matched the unit.






The final element in the above units_dict has no unit set to it. This is a special case which is used by autoparsers but not during units extraction. This is to handle the fact that °C is always split into two tokens, so we need to be able to capture these separately, but we do not want that to affect units extraction later down the line.

In the case you have a composite dimension, such as energy, you should update units_dict instead of setting it, so that ChemDataExtractor can correctly extract the dimension even if it is composed of its constituent SI units.

units_dict = {R('(J|j)(oule(s)?)?', group=0): Joule,
            R('(E|e)(lectron)( )?(V|v)(olts)?', group=0): ElectronVolt}
Energy.units_dict.update(units_dict)











          

      

      

    

  

    
      
          
            
  


Template Parsers

New in CDE v2.0.0 we have automated parser templates for simple quantity
models (e.g. boiling point). These parsers are designed to work pretty
well “out of the box” on most properties and can really easily extended
to fit to new model types. These parsers work with higher precision than
AutoSentenceParser, which is primarily used for Snowball.

Currently we have 2 template parsers:


	chemdataextractor.parse.template.QuantityModelTemplateParser :
for simple quantity models (CEM, Specifier, Value, Unit)


	chemdataextractor.parse.template.MultiQuantityModelTemplateParser
: For sentences that contain multiple relationships in one sentence
e.g. ‘The respectively phrase’






In [1]:






from chemdataextractor.parse.template import QuantityModelTemplateParser, MultiQuantityModelTemplateParser







These parsers have multiple phrase built-ins that return parse phrases.
These can be viewed with dir



In [2]:






[i for i in dir(QuantityModelTemplateParser) if not i.startswith('__')]









Out[2]:






['_get_data',
 '_root_phrase',
 '_specifier',
 'cem_after_specifier_and_value_phrase',
 'cem_before_specifier_and_value_phrase',
 'cem_phrase',
 'extract_error',
 'extract_units',
 'extract_value',
 'interpret',
 'model',
 'parse_sentence',
 'prefix',
 'root',
 'specifier_and_value',
 'specifier_before_cem_and_value_phrase',
 'specifier_phrase',
 'trigger_phrase',
 'value_phrase',
 'value_specifier_cem_phrase']







We can use these parsers like any other, by adding them to your models.



In [3]:






from chemdataextractor.model.units.temperature import TemperatureModel
from chemdataextractor.parse.elements import I
from chemdataextractor.model import Compound, StringType, ModelType
from chemdataextractor.doc import Sentence

class MyTemperatureModel(TemperatureModel):
    specifier = StringType(parse_expression=I('Tc'), required=True)
    compound = ModelType(Compound, required=True)
    parsers = [QuantityModelTemplateParser(), MultiQuantityModelTemplateParser()]







The parsers should work and pretty much all basic sentences



In [4]:






s = Sentence('It was found that BiFeO3 is really cool and has a Tc of 1093 K.')
s.models = [MyTemperatureModel]









In [5]:






import pprint









In [6]:






pprint.pprint(s.records.serialize())













[{'Compound': {'names': ['BiFeO3']}}]






As previously mentioned we can also do respecitively-type phrases



In [7]:






s = Sentence('LaMnO3 and HoMnO3 exhibit crazy values with Tc equal to 100 and 200 K, respectively')
s.models = [MyTemperatureModel]
pprint.pprint(s.records.serialize())













[{'Compound': {'names': ['LaMnO3']}},
 {'Compound': {'names': ['HoMnO3']}},
 {'MyTemperatureModel': {'compound': {'Compound': {'names': ['HoMnO3']}},
                         'raw_units': 'K',
                         'raw_value': '200',
                         'specifier': 'Tc',
                         'units': 'Kelvin^(1.0)',
                         'value': [200.0]}},
 {'MyTemperatureModel': {'compound': {'Compound': {'names': ['LaMnO3']}},
                         'raw_units': 'K',
                         'raw_value': '100',
                         'specifier': 'Tc',
                         'units': 'Kelvin^(1.0)',
                         'value': [100.0]}}]







Creating new Templates

The templates are good starting points but you can of course create your
own new ones. Simply create a new clas that inherets from BaseAutoParser
and BaseSentenceParser. All you need to implement is a root property
however you can happily override the interpret functions too, if you
wish. Take a look into the template.py file for examples.







          

      

      

    

  

    
      
          
            
  


API Documentation


Note

Private methods are not included in the documentation!












	config

	Config file reader/writer.



	data

	



	errors

	Error classes for ChemDataExtractor.



	utils

	Miscellaneous utility functions.














	biblio

	



	biblio.bibtex

	



	biblio.person

	



	biblio.xmp

	














	cli

	



	cli.cem

	



	cli.chemdner

	



	cli.cluster

	



	cli.config

	



	cli.data

	



	cli.dict

	



	cli.evaluate

	



	cli.pos

	



	cli.tokenize

	














	doc

	



	doc.document

	



	doc.element

	



	doc.figure

	



	doc.meta

	



	doc.table

	



	doc.text

	














	eval

	Evaluation of extraction results



	eval.evaluation

	














	model

	



	model.base

	



	model.model

	



	model.units

	



	model.units.unit

	



	model.units.dimension

	



	model.units.quantity_model

	



	model.units.length

	



	model.units.mass

	



	model.units.time

	



	model.units.temperature

	














	nlp

	



	nlp.abbrev

	



	nlp.cem

	



	nlp.corpus

	



	nlp.lexicon

	



	nlp.pos

	



	nlp.tag

	



	nlp.tokenize

	














	parse

	



	parse.actions

	



	parse.auto

	



	parse.base

	



	parse.cem

	



	parse.common

	



	parse.context

	



	parse.elements

	



	parse.ir

	



	parse.mp

	



	parse.nmr

	



	parse.tg

	



	parse.uvvis

	














	reader

	



	reader.acs

	



	reader.base

	



	reader.cssp

	



	reader.markup

	



	reader.nlm

	



	reader.pdf

	



	reader.plaintext

	



	reader.rsc

	



	reader.uspto

	



	reader.elsevier

	



	reader.springer

	














	relex

	



	relex.cluster

	



	relex.entity

	



	relex.pattern

	



	relex.phrase

	



	relex.relationship

	



	relex.snowball

	



	relex.utils

	














	scrape

	



	scrape.base

	



	scrape.clean

	



	scrape.csstranslator

	



	scrape.entity

	



	scrape.fields

	



	scrape.scraper

	



	scrape.selector

	



	scrape.pub

	



	scrape.pub.nlm

	



	scrape.pub.rsc

	



	scrape.pub.springer

	



	scrape.pub.elsevier

	














	text

	Tools for processing text.



	text.chem

	Chemistry text handling tools.



	text.latex

	Tools for converting LaTeX to unicode.



	text.normalize

	Tools for normalizing text.



	text.processors

	Text processors.










          

      

      

    

  

    
      
          
            
  


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/chemdataextractor.yml>

	Global config instance.








.data

Tools for loading and caching data files.


	
class chemdataextractor.data.Package(path)

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

Data package.


	
__init__(path)

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






	
remote_path

	




	
local_path

	




	
remote_exists()

	




	
local_exists()

	




	
download(force=False)

	








	
chemdataextractor.data.PACKAGES = [<Package: models/cem_crf-1.0.pickle>, <Package: models/cem_crf_chemdner_cemp-1.0.pickle>, <Package: models/cem_dict_cs-1.0.pickle>, <Package: models/cem_dict-1.0.pickle>, <Package: models/clusters_chem1500-1.0.pickle>, <Package: models/pos_ap_genia_nocluster-1.0.pickle>, <Package: models/pos_ap_genia-1.0.pickle>, <Package: models/pos_ap_wsj_genia_nocluster-1.0.pickle>, <Package: models/pos_ap_wsj_genia-1.0.pickle>, <Package: models/pos_ap_wsj_nocluster-1.0.pickle>, <Package: models/pos_ap_wsj-1.0.pickle>, <Package: models/pos_crf_genia_nocluster-1.0.pickle>, <Package: models/pos_crf_genia-1.0.pickle>, <Package: models/pos_crf_wsj_genia_nocluster-1.0.pickle>, <Package: models/pos_crf_wsj_genia-1.0.pickle>, <Package: models/pos_crf_wsj_nocluster-1.0.pickle>, <Package: models/pos_crf_wsj-1.0.pickle>, <Package: models/punkt_chem-1.0.pickle>]

	Current active data packages






	
chemdataextractor.data.get_data_dir()

	Return path to the data directory.






	
chemdataextractor.data.find_data(path, warn=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.








.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

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

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

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 1.5.0. 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.













	
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.




	Parameters

	
	f (file or str [https://docs.python.org/3/library/stdtypes.html#str]) – A file-like object or path to a file.


	fname (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The filename. Used to help determine file format.


	readers (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.reader.base.BaseReader]) – (Optional) List of readers to use. If not set, Document will try all default readers,
which are AcsHtmlReader, RscHtmlReader,
NlmXmlReader, UsptoXmlReader,
CsspHtmlReader, ElsevierXmlReader,
XmlReader, HtmlReader,
PdfReader, and PlainTextReader.













	
classmethod from_string(fstring, fname=None, readers=None)

	Create a Document from a byte string containing the contents of a file.

Usage:

contents = open('paper.html', 'rb').read()
doc = Document.from_string(contents)






Note

This method expects a byte string, not a unicode string (in contrast to most methods in ChemDataExtractor).




	Parameters

	
	fstring (bytes [https://docs.python.org/3/library/stdtypes.html#bytes]) – A byte string containing the contents of a file.


	fname (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The filename. Used to help determine file format.


	readers (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.reader.base.BaseReader]) – (Optional) List of readers to use. If not set, Document will try all default readers,
which are AcsHtmlReader, RscHtmlReader,
NlmXmlReader, UsptoXmlReader,
CsspHtmlReader, ElsevierXmlReader,
XmlReader, HtmlReader,
PdfReader, and PlainTextReader.













	
elements

	A list of all the elements in this document. All elements subclass from BaseElement,
and represent things such as paragraphs or tables, and can be found in chemdataextractor.doc.figure,
chemdataextractor.doc.table, and chemdataextractor.doc.text.






	
records

	All records found in this Document, as a list of BaseModel.






	
get_element_with_id(id)

	Get element with the specified ID. If one is not found, None is returned.


	Parameters

	id – Identifier to search for.



	Returns

	Element with specified ID



	Return type

	BaseElement or None [https://docs.python.org/3/library/constants.html#None]










	
figures

	A list of all Figure elements in this Document.






	
tables

	A list of all Table elements in this Document.






	
citations

	A list of all Citation elements in this Document.






	
footnotes

	A list of all Footnote elements in this Document.


Note

Elements (e.g. Tables) can contain nested Footnotes which are not taken into account.








	
titles

	A list of all Title elements in this Document.






	
headings

	A list of all Heading elements in this Document.






	
paragraphs

	A list of all Paragraph elements in this Document.






	
captions

	A list of all Caption elements in this Document.






	
captioned_elements

	A list of all CaptionedElement elements in this Document.






	
metadata

	Return metadata information






	
abbreviation_definitions

	A list of all abbreviation definitions in this Document. Each abbreviation is in the form
(str [https://docs.python.org/3/library/stdtypes.html#str] abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] long form of abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] ner_tag)






	
ner_tags

	A list of all Named Entity Recognition tags in this Document.
If a word was found not to be a named entity, the named entity tag is None,
and if it was found to be a named entity, it can have either a tag of ‘B-CM’ for a beginning of a
mention of a chemical or ‘I-CM’ for the continuation of a mention.






	
cems

	A list of all Chemical Entity Mentions in this document as Span






	
definitions

	Return a list of all recognised definitions within this Document






	
serialize()

	Convert Document to Python dictionary. The dictionary will always contain the key ‘type’, which will be ‘document’,
and the key ‘elements’, which contains a dictionary representation of each of the elements of the document.






	
to_json(*args, **kwargs)

	Convert Document to JSON string. The content of the JSON will be equivalent
to that of serialize().
The document itself will be under the key ‘elements’,
and there will also be the key ‘type’, which will always be ‘document’.
Any arguments for json.dumps() [https://docs.python.org/3/library/json.html#json.dumps] can be passed into this function.












.doc.element

Document elements.


	
class chemdataextractor.doc.element.BaseElement(document=None, references=None, id=None, models=None, **kwargs)

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

Abstract base class for a Document Element.


	Variables

	
	id [https://docs.python.org/3/library/functions.html#id] – (Optional) An identifier for this Element.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – A list of models that this element will parse









	
__init__(document=None, references=None, id=None, models=None, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	document (Document) – (Optional) The document containing this element.


	references (list [https://docs.python.org/3/library/stdtypes.html#list][Citation]) – (Optional) Any references contained in the element.


	id (Any) – (Optional) An identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a chemdataextractor.doc.document.Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
document

	The chemdataextractor.doc.document.Document that this element belongs to.






	
records

	All records found in this Document, as a list of chemdataextractor.model.base.BaseModel.






	
add_models(models)

	Set all models on this element






	
models

	




	
to_json(*args, **kwargs)

	Convert element to JSON string. The content of the JSON will be equivalent
to that of serialize().










	
class chemdataextractor.doc.element.CaptionedElement(caption, label=None, **kwargs)

	Bases: chemdataextractor.doc.element.BaseElement

Document Element with a caption.


	Variables

	caption (BaseElement) – The caption for this element.






	
__init__(caption, label=None, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	caption (BaseElement) – The caption for the element.


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
document

	The Document that this element belongs to.






	
records

	All records found in the object, as a list of BaseModel.






	
abbreviation_definitions

	A list of all abbreviation definitions in this Document. Each abbreviation is in the form
(str [https://docs.python.org/3/library/stdtypes.html#str] abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] long form of abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] ner_tag)






	
ner_tags

	A list of all Named Entity Recognition tags in the caption for this element.
If a word was found not to be a named entity, the named entity tag is None,
and if it was found to be a named entity, it can have either a tag of ‘B-CM’ for a beginning of a
mention of a chemical or ‘I-CM’ for the continuation of a mention.






	
cems

	A list of all Chemical Entity Mentions in this document as Span






	
definitions

	Return a list of all specifier definitions in the caption


	Returns

	list– The specifier definitions










	
chemical_definitions

	




	
models

	




	
serialize()

	Convert self to a dictionary. The key ‘type’ will contain
the name of the class being serialized, and the key ‘caption’ will contain
a serialized representation of caption, which is a BaseElement












.doc.figure

Figure document elements.
:codeauthor:: Callum Court (cc889@cam.ac.uk)


	
class chemdataextractor.doc.figure.Figure(caption, label=None, links=None, models=None, **kwargs)

	Bases: chemdataextractor.doc.element.CaptionedElement


	
__init__(caption, label=None, links=None, models=None, **kwargs)

	Create a new Figure element, to interface with FDE






	
records

	Return FigureData records


	Returns

	[type] – [description]
















.doc.meta

MetaData Document elements


	
class chemdataextractor.doc.meta.MetaData(data)

	Bases: chemdataextractor.doc.element.BaseElement


	
__init__(data)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	document (Document) – (Optional) The document containing this element.


	references (list [https://docs.python.org/3/library/stdtypes.html#list][Citation]) – (Optional) Any references contained in the element.


	id (Any) – (Optional) An identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a chemdataextractor.doc.document.Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
records

	All records found in this Document, as a list of chemdataextractor.model.base.BaseModel.






	
serialize()

	




	
title

	The article title






	
authors

	The article Authors
type:: list()






	
publisher

	The source publisher






	
journal

	The source journal






	
volume

	The source volume






	
issue

	The source issue






	
firstpage

	The source first page title






	
lastpage

	The source last page






	
doi

	The source DOI






	
pdf_url

	The source url to the PDF version






	
html_url

	The source url to the HTML version






	
date

	The source publish date






	
data

	Returns all data as a dict()






	
abbreviation_definitions

	




	
definitions

	




	
chemical_definitions

	




	
cems

	




	
is_unidentified

	










.doc.table

Table document elements


	
class chemdataextractor.doc.table.Table(caption, label=None, table_data=[], models=None, **kwargs)

	Bases: chemdataextractor.doc.element.CaptionedElement

Main Table object. Relies on TableDataExtractor.


	
__init__(caption, label=None, table_data=[], models=None, **kwargs)

	In addition to the parameters below, any keyword arguments supported by TableDataExtractor.TdeTable
can be passed in as keyword arguments and they will be passed on to TableDataExtractor.TdeTable.


Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a chemdataextractor.doc.document.Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	caption (BaseElement) – The caption for the element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	table_data (list [https://docs.python.org/3/library/stdtypes.html#list]) – (Optional) Table data to be passed on to TableDataExtractor to be parsed.
Refer to documentation for TableDataExtractor.TdeTable for more information on how this should be structured.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.


	document (Document) – (Optional) The document containing this element.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.













	
tde_table = None

	TableDataExtractor TrivialTable object. Can pass any kwargs into TDE directly.






	
serialize()

	Convert self to a dictionary. The key ‘type’ will contain
the name of the class being serialized, and the key ‘caption’ will contain
a serialized representation of caption, which is a BaseElement






	
definitions

	Return a list of all specifier definitions in the caption


	Returns

	list– The specifier definitions










	
records

	All records found in the object, as a list of BaseModel.












.doc.text

Text-based document elements.


	
class chemdataextractor.doc.text.BaseText(text, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, **kwargs)

	Bases: chemdataextractor.doc.element.BaseElement

Abstract base class for a text Document Element.


	
__init__(text, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words.


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
text

	The raw text str [https://docs.python.org/3/library/stdtypes.html#str] for this passage of text.






	
word_tokenizer

	The WordTokenizer used by this element.






	
lexicon

	The Lexicon used by this element.






	
pos_tagger

	The part of speech tagger used by this element. A subclass of BaseTagger






	
ner_tagger

	The named entity recognition tagger used by this element. A subclass of BaseTagger






	
tokens

	A list of Token s for this object.






	
tags

	A list of tags corresponding to each of the tokens in the object.
For information on what each of the tags can be, check the documentation on
the specific ner_tagger and pos_tagger used for this class.






	
definitions

	A list of all specifier definitions






	
chemical_definitions

	A list of all chemical label definitiond






	
serialize()

	Convert self to a dictionary. The key ‘type’ will contain
the name of the class being serialized, and the key ‘content’ will contain
a serialized representation of text, which is a str [https://docs.python.org/3/library/stdtypes.html#str]










	
class chemdataextractor.doc.text.Text(text, sentence_tokenizer=None, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, parsers=None, **kwargs)

	Bases: collections.abc.Sequence [https://docs.python.org/3/library/collections.abc.html#collections.abc.Sequence], chemdataextractor.doc.text.BaseText

A passage of text, comprising one or more sentences.


	
word_tokenizer = <chemdataextractor.nlp.tokenize.ChemWordTokenizer object>

	




	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
abbreviation_detector = <chemdataextractor.nlp.abbrev.ChemAbbreviationDetector object>

	




	
pos_tagger = <chemdataextractor.nlp.pos.ChemCrfPosTagger object>

	




	
ner_tagger = <chemdataextractor.nlp.cem.CemTagger object>

	




	
__init__(text, sentence_tokenizer=None, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, parsers=None, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	sentence_tokenizer (SentenceTokenizer) – (Optional) Sentence tokenizer for this element.
Default ChemSentenceTokenizer.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
sentence_tokenizer = <chemdataextractor.nlp.tokenize.ChemSentenceTokenizer object>

	




	
set_config()

	Load settings from configuration file


Note

Called when Document instance is created








	
sentences

	A list of Sentence s that make up this text passage.






	
raw_sentences

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] for the sentences that make up this text passage.






	
tokens

	A list of Token s for this object.






	
raw_tokens

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] representations for the tokens of each sentence in this text passage.






	
pos_tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] tag) tuples for each sentence in this text passage.






	
pos_tags

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] part of speech tags for each sentence in this text passage.






	
unprocessed_ner_tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] named entity recognition tag)
from the text.

No corrections from abbreviation detection are performed.






	
unprocessed_ner_tags

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] unprocessed named entity tags for the tokens in this sentence.

No corrections from abbreviation detection are performed.






	
ner_tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] named entity recognition tag)
from the text.






	
ner_tags

	A list of named entity tags corresponding to each of the tokens in the object.
For information on what each of the tags can be, check the documentation on
the specific ner_tagger used for this object.






	
cems

	A list of all Chemical Entity Mentions in this text as chemdataextractor.doc.text.span






	
definitions

	Return a list of tagged definitions for each sentence in this text passage






	
chemical_definitions

	Return a list of tagged definitions for each sentence in this text passage






	
tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] named entity recognition tag)
from the text.






	
tags

	A list of tags corresponding to each of the tokens in the object.
For information on what each of the tags can be, check the documentation on
the specific ner_tagger and pos_tagger used for this class.






	
abbreviation_definitions

	A list of all abbreviation definitions in this Document. Each abbreviation is in the form
(str [https://docs.python.org/3/library/stdtypes.html#str] abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] long form of abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] ner_tag)






	
records

	All records found in the object, as a list of BaseModel.










	
class chemdataextractor.doc.text.Title(text, **kwargs)

	Bases: chemdataextractor.doc.text.Text


	
__init__(text, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	sentence_tokenizer (SentenceTokenizer) – (Optional) Sentence tokenizer for this element.
Default ChemSentenceTokenizer.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.

















	
class chemdataextractor.doc.text.Heading(text, **kwargs)

	Bases: chemdataextractor.doc.text.Text


	
__init__(text, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	sentence_tokenizer (SentenceTokenizer) – (Optional) Sentence tokenizer for this element.
Default ChemSentenceTokenizer.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.

















	
class chemdataextractor.doc.text.Paragraph(text, **kwargs)

	Bases: chemdataextractor.doc.text.Text


	
__init__(text, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	sentence_tokenizer (SentenceTokenizer) – (Optional) Sentence tokenizer for this element.
Default ChemSentenceTokenizer.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.

















	
class chemdataextractor.doc.text.Footnote(text, **kwargs)

	Bases: chemdataextractor.doc.text.Text


	
__init__(text, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	sentence_tokenizer (SentenceTokenizer) – (Optional) Sentence tokenizer for this element.
Default ChemSentenceTokenizer.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.

















	
class chemdataextractor.doc.text.Citation(text, sentence_tokenizer=None, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, parsers=None, **kwargs)

	Bases: chemdataextractor.doc.text.Text


	
ner_tagger = <chemdataextractor.nlp.tag.NoneTagger object>

	No tagging is done for citations






	
abbreviation_detector = None

	








	
class chemdataextractor.doc.text.Caption(text, **kwargs)

	Bases: chemdataextractor.doc.text.Text


	
__init__(text, **kwargs)

	
Note

If intended as part of a Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	sentence_tokenizer (SentenceTokenizer) – (Optional) Sentence tokenizer for this element.
Default ChemSentenceTokenizer.


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
definitions

	Return a list of tagged definitions for each sentence in this text passage










	
class chemdataextractor.doc.text.Sentence(text, start=0, end=None, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, **kwargs)

	Bases: chemdataextractor.doc.text.BaseText

A single sentence within a text passage.


	
word_tokenizer = <chemdataextractor.nlp.tokenize.ChemWordTokenizer object>

	




	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
abbreviation_detector = <chemdataextractor.nlp.abbrev.ChemAbbreviationDetector object>

	




	
pos_tagger = <chemdataextractor.nlp.pos.ChemCrfPosTagger object>

	




	
ner_tagger = <chemdataextractor.nlp.cem.CemTagger object>

	




	
__init__(text, start=0, end=None, word_tokenizer=None, lexicon=None, abbreviation_detector=None, pos_tagger=None, ner_tagger=None, **kwargs)

	
Note

If intended as part of a chemdataextractor.doc.document.Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a chemdataextractor.doc.document.Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	start (int [https://docs.python.org/3/library/functions.html#int]) – (Optional) The starting index of the sentence within the containing element. Default 0.


	end (int [https://docs.python.org/3/library/functions.html#int]) – (Optional) The end index of the sentence within the containing element. Defualt None


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
start = None

	The start index of this sentence within the text passage.






	
end = None

	The end index of this sentence within the text passage.






	
tokens

	A list of Token s for this object.






	
raw_tokens

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] representations for the tokens in the object.






	
pos_tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] tag) tuples for each sentence in this sentence.






	
pos_tags

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] part of speech tags for each sentence in this sentence.






	
unprocessed_ner_tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] named entity recognition tag)
from the text.

No corrections from abbreviation detection are performed.






	
unprocessed_ner_tags

	A list of str [https://docs.python.org/3/library/stdtypes.html#str] unprocessed named entity tags for the tokens in this sentence.

No corrections from abbreviation detection are performed.






	
abbreviation_definitions

	A list of all abbreviation definitions in this Document. Each abbreviation is in the form
(str [https://docs.python.org/3/library/stdtypes.html#str] abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] long form of abbreviation, str [https://docs.python.org/3/library/stdtypes.html#str] ner_tag)






	
ner_tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] named entity recognition tag)
from the sentence.






	
ner_tags

	A list of named entity tags corresponding to each of the tokens in the object.
For information on what each of the tags can be, check the documentation on
the specific ner_tagger used for this object.






	
cems

	A list of all Chemical Entity Mentions in this text as Span






	
definitions

	Return specifier definitions from this sentence

A definition consists of:
a) A definition – The quantitity being defined e.g. “Curie Temperature”
b) A specifier – The symbol used to define the quantity e.g. “Tc”
c) Start – The index of the starting point of the definition
d) End – The index of the end point of the definition


	Returns

	list – The specifier definitions










	
chemical_definitions

	Return a list of chemical entity mentions and their associated label






	
tags

	A list of tags corresponding to each of the tokens in the object.
For information on what each of the tags can be, check the documentation on
the specific ner_tagger and pos_tagger used for this class.






	
tagged_tokens

	A list of (Token token, str [https://docs.python.org/3/library/stdtypes.html#str] named entity recognition tag)
from the text.






	
quantity_re

	




	
records

	All records found in the object, as a list of BaseModel.










	
class chemdataextractor.doc.text.Cell(*args, **kwargs)

	Bases: chemdataextractor.doc.text.Sentence

Data cell for tables. One row of the category table


	
__init__(*args, **kwargs)

	
Note

If intended as part of a chemdataextractor.doc.document.Document,
an element should either be initialized with a reference to its containing document,
or its document attribute should be set as soon as possible.
If the element is being passed in to a chemdataextractor.doc.document.Document
to initialise it, the document attribute is automatically set
during the initialisation of the document, so the user does not need to worry about this.




	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained in this element.


	start (int [https://docs.python.org/3/library/functions.html#int]) – (Optional) The starting index of the sentence within the containing element. Default 0.


	end (int [https://docs.python.org/3/library/functions.html#int]) – (Optional) The end index of the sentence within the containing element. Defualt None


	word_tokenizer (WordTokenizer) – (Optional) Word tokenizer for this element.
Default ChemWordTokenizer.


	lexicon (Lexicon) – (Optional) Lexicon for this element. The lexicon stores all the occurences of unique words and can provide
Brown clusters for the words. Default ChemLexicon


	abbreviation_detector (AbbreviationDetector) – (Optional) The abbreviation detector for this element.
Default ChemAbbreviationDetector.


	pos_tagger (BaseTagger) – (Optional) The part of speech tagger for this element.
Default ChemCrfPosTagger.


	ner_tagger (BaseTagger) – (Optional) The named entity recognition tagger for this element.
Default CemTagger


	document (Document) – (Optional) The document containing this element.


	label (str [https://docs.python.org/3/library/stdtypes.html#str]) – (Optional) The label for the captioned element, e.g. Table 1 would have a label of 1.


	id (Any) – (Optional) Some identifier for this element. Must be equatable.


	models (list [https://docs.python.org/3/library/stdtypes.html#list][chemdataextractor.models.BaseModel]) – (Optional) A list of models for this element to parse.
If the element is part of another element (e.g. a Sentence
inside a Paragraph), or is part of a Document,
this is set automatically to be the same as that of the containing element, unless manually set otherwise.













	
classmethod from_tdecell(tde_cell, **kwargs)

	




	
abbreviation_definitions

	Empty list. Abbreviation detection is disabled within table cells.






	
records

	Empty list. Individual cells don’t provide records, this is handled by the parent Table.










	
class chemdataextractor.doc.text.Span(text, start, end)

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

A text span within a sentence.


	
__init__(text, start, end)

	
	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained by this span.


	start (int [https://docs.python.org/3/library/functions.html#int]) – The start offset of this token in the original text.


	end (int [https://docs.python.org/3/library/functions.html#int]) – The end offsent of this token in the original text.













	
text = None

	The str [https://docs.python.org/3/library/stdtypes.html#str] text content of this span.






	
start = None

	The int [https://docs.python.org/3/library/functions.html#int] start offset of this token in the original text.






	
end = None

	The int [https://docs.python.org/3/library/functions.html#int] end offset of this token in the original text.






	
length

	The int [https://docs.python.org/3/library/functions.html#int] offset length of this span in the original text.










	
class chemdataextractor.doc.text.Token(text, start, end, lexicon)

	Bases: chemdataextractor.doc.text.Span

A single token within a sentence. Corresponds to a word, character, punctuation etc.


	
__init__(text, start, end, lexicon)

	
	Parameters

	
	text (str [https://docs.python.org/3/library/stdtypes.html#str]) – The text contained by this token.


	start (int [https://docs.python.org/3/library/functions.html#int]) – The start offset of this token in the original text.


	end (int [https://docs.python.org/3/library/functions.html#int]) – The end offsent of this token in the original text.


	lexicon (Lexicon) – The lexicon which contains this token.













	
lexicon = None

	The lexicon for this token.






	
lex

	The corresponding chemdataextractor.nlp.lexicon.Lexeme entry in the Lexicon for this token.















          

      

      

    

  

    
      
          
            
  


.eval

Evaluation of extraction results


.eval.evaluation







          

      

      

    

  

    
      
          
            
  


.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, contextual=False, parse_expression=None, updatable=False, binding=False, ignore_when_merging=False)

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


	
name = None

	




	
__init__(default=None, null=False, required=False, contextual=False, parse_expression=None, updatable=False, binding=False, ignore_when_merging=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.


	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, contextual=False, parse_expression=None, updatable=False, binding=False, ignore_when_merging=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, contextual=False, parse_expression=None, updatable=False, binding=False, ignore_when_merging=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.


	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.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.


	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.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.


	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]


	
fields = {}

	




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

	




	
specifier = None

	




	
__init__(**raw_data)

	




	
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)

	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.




	Parameters

	other (BaseModel) – The other model to merge into this model



	Returns

	A merged model



	Return type

	BaseModel










	
merge_all(other)

	Merges any properties between other and self, regardless of whether that field is contextual.
Checks to make sure that there are no conflicts between the values contained in self and those in other.


Note

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




	Parameters

	other (BaseModel) – The other model to merge into this model



	Returns

	A merged model



	Return type

	BaseModel










	
classmethod flatten()

	A set of all models that are associated with this model.
For example, if we have a model like the following with multiple submodels:

class A(BaseModel):
    pass

class B(BaseModel):
    a = ModelType(A)

class C(BaseModel):
    b = ModelType(B)





then C.flatten() would give the result:

set(C, B, A)






	Returns

	The set of all models associated with this model.



	Return type

	set [https://docs.python.org/3/library/stdtypes.html#set](BaseModel)










	
binding_properties

	A dictionary of all binding properties in this model, and their values.


Note

This function only returns those properties that are immediately binding for this
model, and not for any submodels.




	Returns

	A dictionary with the names of all binding fields as the keys and their values as the values.



	Return type

	{str: Any}










	
record_method

	Description (string) of which method was used to create this record.






	
is_empty

	








	
class chemdataextractor.model.base.ModelList(*models)

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

Wrapper around a list of Models objects to facilitate operations on all at once.


	
__init__(*models)

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






	
insert(index, value)

	S.insert(index, value) – insert value before index






	
serialize()

	Serialize to a list of python dictionaries.






	
to_json(*args, **kwargs)

	Convert ModelList to JSON.






	
remove_subsets(strict=False)

	Remove any subsets contained within the ModelList.


	Parameters

	strict (bool [https://docs.python.org/3/library/functions.html#bool]) – Default True. Whether only strict subsets are removed. When this is False, duplicates are removed too.
















.model.model

Model classes for physical properties.


	
class chemdataextractor.model.model.Compound(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
names

	




	
labels

	




	
roles

	




	
parsers = [<chemdataextractor.parse.cem.CompoundParser object>, <chemdataextractor.parse.cem.CompoundHeadingParser object>, <chemdataextractor.parse.cem.ChemicalLabelParser object>, <chemdataextractor.parse.cem.CompoundTableParser object>]

	




	
merge(other)

	Merge data from another Compound into this Compound.






	
is_unidentified

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






	
is_id_only

	Return True if identifier information only.






	
classmethod update(definitions, strict=True)

	Update the Compound labels parse expression


	Parameters

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










	
construct_label_expression(label)

	




	
fields = {'labels': <chemdataextractor.model.base.SetType object>, 'names': <chemdataextractor.model.base.SetType object>, 'roles': <chemdataextractor.model.base.SetType object>}

	








	
class chemdataextractor.model.model.Apparatus(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
name

	




	
parsers = [<chemdataextractor.parse.apparatus.ApparatusParser object>]

	




	
fields = {'name': <chemdataextractor.model.base.StringType object>}

	








	
class chemdataextractor.model.model.UvvisPeak(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
value

	Peak value, i.e. wavelength






	
units

	Peak value units






	
extinction

	




	
extinction_units

	




	
shape

	




	
fields = {'extinction': <chemdataextractor.model.base.StringType object>, 'extinction_units': <chemdataextractor.model.base.StringType object>, 'shape': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.base.StringType object>, 'value': <chemdataextractor.model.base.StringType object>}

	




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

	








	
class chemdataextractor.model.model.UvvisSpectrum(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
solvent

	




	
temperature

	




	
temperature_units

	




	
concentration

	




	
concentration_units

	




	
apparatus

	




	
peaks

	




	
compound

	




	
parsers = [<chemdataextractor.parse.uvvis.UvvisParser object>]

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'compound': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'peaks': <chemdataextractor.model.base.ListType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'temperature': <chemdataextractor.model.base.StringType object>, 'temperature_units': <chemdataextractor.model.base.StringType object>}

	








	
class chemdataextractor.model.model.IrPeak(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
value

	




	
units

	




	
strength

	




	
bond

	




	
fields = {'bond': <chemdataextractor.model.base.StringType object>, 'strength': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.base.StringType object>, 'value': <chemdataextractor.model.base.StringType object>}

	




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

	








	
class chemdataextractor.model.model.IrSpectrum(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
solvent

	




	
temperature

	




	
temperature_units

	




	
concentration

	




	
concentration_units

	




	
apparatus

	




	
peaks

	




	
compound

	




	
parsers = [<chemdataextractor.parse.ir.IrParser object>]

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'compound': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'peaks': <chemdataextractor.model.base.ListType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'temperature': <chemdataextractor.model.base.StringType object>, 'temperature_units': <chemdataextractor.model.base.StringType object>}

	








	
class chemdataextractor.model.model.NmrPeak(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
shift

	




	
intensity

	




	
multiplicity

	




	
coupling

	




	
coupling_units

	




	
number

	




	
assignment

	




	
fields = {'assignment': <chemdataextractor.model.base.StringType object>, 'coupling': <chemdataextractor.model.base.StringType object>, 'coupling_units': <chemdataextractor.model.base.StringType object>, 'intensity': <chemdataextractor.model.base.StringType object>, 'multiplicity': <chemdataextractor.model.base.StringType object>, 'number': <chemdataextractor.model.base.StringType object>, 'shift': <chemdataextractor.model.base.StringType object>}

	




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

	








	
class chemdataextractor.model.model.NmrSpectrum(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
nucleus

	




	
solvent

	




	
frequency

	




	
frequency_units

	




	
standard

	




	
temperature

	




	
temperature_units

	




	
concentration

	




	
concentration_units

	




	
apparatus

	




	
peaks

	




	
compound

	




	
parsers = [<chemdataextractor.parse.nmr.NmrParser object>]

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'compound': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'frequency': <chemdataextractor.model.base.StringType object>, 'frequency_units': <chemdataextractor.model.base.StringType object>, 'nucleus': <chemdataextractor.model.base.StringType object>, 'peaks': <chemdataextractor.model.base.ListType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'standard': <chemdataextractor.model.base.StringType object>, 'temperature': <chemdataextractor.model.base.StringType object>, 'temperature_units': <chemdataextractor.model.base.StringType object>}

	








	
class chemdataextractor.model.model.MeltingPoint(**raw_data)

	Bases: chemdataextractor.model.units.temperature.TemperatureModel


	
solvent

	




	
concentration

	




	
concentration_units

	




	
apparatus

	




	
compound

	




	
parsers = [<chemdataextractor.parse.mp_new.MpParser object>]

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'compound': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	








	
class chemdataextractor.model.model.GlassTransition(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel

A glass transition temperature.


	
value

	




	
units

	




	
method

	




	
concentration

	




	
concentration_units

	




	
compound

	




	
parsers = [<chemdataextractor.parse.tg.TgParser object>]

	




	
fields = {'compound': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'method': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.base.StringType object>, 'value': <chemdataextractor.model.base.StringType object>}

	








	
class chemdataextractor.model.model.QuantumYield(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel

A quantum yield measurement.


	
value

	




	
units

	




	
solvent

	




	
type

	




	
standard

	




	
standard_value

	




	
standard_solvent

	




	
concentration

	




	
concentration_units

	




	
temperature

	




	
temperature_units

	




	
apparatus

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'standard': <chemdataextractor.model.base.StringType object>, 'standard_solvent': <chemdataextractor.model.base.StringType object>, 'standard_value': <chemdataextractor.model.base.StringType object>, 'temperature': <chemdataextractor.model.base.StringType object>, 'temperature_units': <chemdataextractor.model.base.StringType object>, 'type': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.base.StringType object>, 'value': <chemdataextractor.model.base.StringType object>}

	




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

	








	
class chemdataextractor.model.model.FluorescenceLifetime(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel

A fluorescence lifetime measurement.


	
value

	




	
units

	




	
solvent

	




	
concentration

	




	
concentration_units

	




	
temperature

	




	
temperature_units

	




	
apparatus

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'temperature': <chemdataextractor.model.base.StringType object>, 'temperature_units': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.base.StringType object>, 'value': <chemdataextractor.model.base.StringType object>}

	




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

	








	
class chemdataextractor.model.model.ElectrochemicalPotential(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel

An oxidation or reduction potential, from cyclic voltammetry.


	
value

	




	
units

	




	
type

	




	
solvent

	




	
concentration

	




	
concentration_units

	




	
temperature

	




	
temperature_units

	




	
apparatus

	




	
fields = {'apparatus': <chemdataextractor.model.base.ModelType object>, 'concentration': <chemdataextractor.model.base.StringType object>, 'concentration_units': <chemdataextractor.model.base.StringType object>, 'solvent': <chemdataextractor.model.base.StringType object>, 'temperature': <chemdataextractor.model.base.StringType object>, 'temperature_units': <chemdataextractor.model.base.StringType object>, 'type': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.base.StringType object>, 'value': <chemdataextractor.model.base.StringType object>}

	




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

	








	
class chemdataextractor.model.model.NeelTemperature(**raw_data)

	Bases: chemdataextractor.model.units.temperature.TemperatureModel


	
expression = <chemdataextractor.parse.elements.IWord object>

	




	
specifier

	




	
compound

	




	
fields = {'compound': <chemdataextractor.model.base.ModelType object>, 'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.model.CurieTemperature(**raw_data)

	Bases: chemdataextractor.model.units.temperature.TemperatureModel


	
expression = <chemdataextractor.parse.elements.First object>

	




	
specifier

	




	
compound

	




	
fields = {'compound': <chemdataextractor.model.base.ModelType object>, 'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.model.InteratomicDistance(**raw_data)

	Bases: chemdataextractor.model.units.length.LengthModel


	
specifier_expression = <chemdataextractor.parse.elements.And object>

	




	
specifier

	




	
rij_label = <chemdataextractor.parse.elements.Regex object>

	




	
species

	




	
compound

	




	
another_label

	




	
fields = {'another_label': <chemdataextractor.model.base.StringType object>, 'compound': <chemdataextractor.model.base.ModelType object>, 'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'species': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.model.CoordinationNumber(**raw_data)

	Bases: chemdataextractor.model.units.quantity_model.DimensionlessModel


	
coordination_number_label = <chemdataextractor.parse.elements.Regex object>

	




	
specifier_expression = <chemdataextractor.parse.elements.Regex object>

	




	
specifier

	




	
cn_label

	




	
compound

	




	
fields = {'cn_label': <chemdataextractor.model.base.StringType object>, 'compound': <chemdataextractor.model.base.ModelType object>, 'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.model.CNLabel(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel


	
coordination_number_label = <chemdataextractor.parse.elements.Regex object>

	




	
specifier = <chemdataextractor.parse.elements.And object>

	




	
label_Juraj

	




	
compound

	




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

	




	
fields = {'compound': <chemdataextractor.model.base.ModelType object>, 'label_Juraj': <chemdataextractor.model.base.StringType object>}

	










.model.units

Types for representing quantities, dimensions, and units.


	codeauthor

	Taketomo Isazawa (ti250@cam.ac.uk)






	
chemdataextractor.model.units.standard_units

	




.model.units.unit

Base types for making units. Refer to the example on creating new units and dimensions for more detail on how to create your own units.


	
class chemdataextractor.model.units.unit.UnitType(default=None, null=False, required=False, contextual=False, parse_expression=None, updatable=False, binding=False, ignore_when_merging=False)

	Bases: chemdataextractor.model.base.BaseType

A field containing a Unit of some type.


	
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.units.unit.MetaUnit

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

Metaclass to ensure that all subclasses of Unit take the magnitude into account
when converting to standard units.






	
class chemdataextractor.model.units.unit.Unit(dimensions, magnitude=0.0, powers=None)

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

Object represeting units. Implement subclasses of this for basic units.
Units like meters, seconds, and Kelvins are already implemented in ChemDataExtractor.
These can then be combined by simply dividing or multiplying them to create
more complex units. Alternatively, one can create these by subclassing Unit
and setting the powers parameter as desired. For example, a speed could be
represented as either:

speedunit = Meter() / Second()





or

class SpeedUnit(Unit):

    def __init__(self, magnitude=1.0):
        super(SpeedUnit, self).__init__(Length()/Time(),
                                        powers={Meter():1.0, Second():-1.0} )

speedunit = SpeedUnit()





and either method should produce the same results.

Any subclass of Unit which represents a real unit should implement the following methods:


	convert_value_to_standard


	convert_value_from_standard


	convert_error_to_standard


	convert_error_from_standard




These methods ensure that Units can be seamlessly converted to other ones. Any
magnitudes placed in front of the units, e.g. kilometers, are handled automatically.
Care must be taken that the ‘standard’ unit chosen is obvious, consistent, and documented,
else another user may implement new units with the same dimensions but a different
standard unit, resulting in unexpected errors. To ensure correct behaviour, one should also define
the standard unit in code by setting the corresponding dimension’s
standard_units, unless the
dimension is a composite one, in which case the standard unit can often be inferred from
the constituent units’ standard untis


	
base_magnitude = 0.0

	




	
constituent_units = None

	Unit instance for showing constituent units.
Used for creating more complex models. An example would be:

class Newton(Unit):
    constituent_units = Gram(magnitude=3.0) * Meter() * (Second()) ** (-2.0)










	
__init__(dimensions, magnitude=0.0, powers=None)

	Creates a unit object. Subclass Unit to create concrete units. For examples,
see lengths.py and times.py


	Parameters

	
	dimensions (Dimension) – The dimensions this unit is for, e.g. Temperature


	magnitude (float [https://docs.python.org/3/library/functions.html#float]) – (Optional) The magnitude of the unit. e.g. km would be meters with an magnitude of 3


	powers (dict [https://docs.python.org/3/library/stdtypes.html#dict][Unit : float]) – (Optional) For representing any more complicated units, e.g. m/s may have this parameter set to {Meter():1.0, Second():-1.0}













	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.unit.DimensionlessUnit(magnitude=0.0)

	Bases: chemdataextractor.model.units.unit.Unit

Special case to handle dimensionless quantities.


	
__init__(magnitude=0.0)

	
	Parameters

	magnitude (float [https://docs.python.org/3/library/functions.html#float]) – The magnitude of the unit.










	
convert_to_standard(value)

	




	
convert_error_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_from_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_value_to_standard(value)

	










.model.units.dimension

Base types for dimensions. Refer to the example on creating new units and dimensions for more detail on how to create your own dimensions.


	
chemdataextractor.model.units.dimension.standard_units

	




	
class chemdataextractor.model.units.dimension.Dimension

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

Class for representing physical dimensions.


	
constituent_dimensions = None

	Used for creating composite dimensions.
It is of type Dimension.
An example would be speed, in which case we would have:

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










	
units_dict = {}

	Used for extracting units with these dimensions.
It is of type dictionary{chemdataextractor.parse.element : Unit or None}.

An element is the key for None when an element is needed for autoparsing
to work correctly, but one does not want to take account of this when extracting a unit from a merged string.

An example of this is °C, which is always split into two tokens, so we need to be able to capture ° and C
separately using elements from the units_dict, but we do not want this to affect extract_units(),
to which the single string ‘°C’ is passed in. As a solution, we have the following units_dict:

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}






Note

The units_dict has been extensively tested using regex elements, and while in theory it may work with other parse
elements, it is strongly recommended that you use a regex element.
If a regex element is specified, it should


	Not have a $ symbol at the end: the units can be passed in with numbers or other symbols after it, and these are also used in the autoparser to find candidate tokens which may contain units, and a $ symbol at the end would stop this from working


	Have the group attribute set to 0. Unless this is set, the default behaviour of the regex element is to return the whole token in which the match was found. This is unhelpful behaviour for our logic for extracting units, as we want to extract only the exact characters that matched the unit.











	
standard_units

	The standard units for this dimension. Of type Unit.

Set this attribute when creating a new dimension to make converting to the standard units easy via
convert_to_standard(), and to make it clear in the code what the
standard units are.

The standard units when you multiply dimensions together/ have composite dimensions are automatically handled by the class.










	
class chemdataextractor.model.units.dimension.Dimensionless

	Bases: chemdataextractor.model.units.dimension.Dimension

Special case to handle dimensionless quantities.


	
standard_units

	










.model.units.quantity_model

Base types for making quantity models.


	codeauthor

	Taketomo Isazawa (ti250@cam.ac.uk)






	
class chemdataextractor.model.units.quantity_model.QuantityModel(**raw_data)

	Bases: chemdataextractor.model.base.BaseModel

Class for modelling quantities. Subclasses of this model can be used in conjunction with Autoparsers to extract properties
with zero human intervention. However, they must be constructed in a certain way for them to work optimally with autoparsers.
Namely, they should have:


	A specifier field with an associated parse expression (Optional, only required if autoparsers are desired). These parse expressions will be updated automatically using forward-looking Interdependency Resolution if the updatable flag is set to True.


	These specifiers should also have required set to True so that spurious matches are not found.


	If applicable, a compound field, named compound.




Any parse_expressions set in the model should have an added action to ensure that the results are a single word. An example would be to call add_action(join) on each parse expression.


	
raw_value

	




	
raw_units

	




	
value

	




	
units

	A field containing a Unit of some type.






	
error

	An floating point number field.






	
dimensions = None

	




	
specifier

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	




	
convert_to(unit)

	Convert from current units to the given units.
Raises AttributeError if the current unit is not set.


Note

This method both modifies the current model and returns the modified model.




	Parameters

	unit (Unit) – The Unit to convert to



	Returns

	The quantity in the given units.



	Return type

	QuantityModel










	
convert_to_standard()

	Convert from current units to the standard units.
Raises AttributeError if the current unit has not been set or the dimensions do not have standard units.


Note

This method both modifies the current model and returns the modified model.




	Returns

	The quantity in the given units.



	Return type

	QuantityModel










	
convert_value(from_unit, to_unit)

	Convert between the given units.
If no units have been set for this model, assumes that it’s in standard units.


	Parameters

	
	from_unit (Unit) – The Unit to convert from


	to_unit (Unit) – The Unit to convert to






	Returns

	The value as expressed in the new unit



	Return type

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










	
convert_error(from_unit, to_unit)

	Converts error between given units
If no units have been set for this model, assumes that it’s in standard units.


	Parameters

	
	from_unit (Unit) – The Unit to convert from


	to_unit (Unit) – The Unit to convert to






	Returns

	The error as expressed in the new unit



	Return type

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










	
is_equal(other)

	Tests whether the two quantities are physically equal, i.e. whether they represent the same value just in different units.


	Parameters

	other (QuantityModel) – The quantity being compared with



	Returns

	Whether the two quantities are equal



	Return type

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










	
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]










	
fields = {'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	








	
class chemdataextractor.model.units.quantity_model.DimensionlessModel(**raw_data)

	Bases: chemdataextractor.model.units.quantity_model.QuantityModel

Special case to handle dimensionless quantities


	
dimensions = <chemdataextractor.model.units.dimension.Dimensionless object>

	




	
raw_units

	




	
fields = {'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	










.model.units.length

Units and models for lengths.


	codeauthor

	Taketomo Isazawa (ti250@cam.ac.uk)






	
class chemdataextractor.model.units.length.Length

	Bases: chemdataextractor.model.units.dimension.Dimension

Dimension subclass for lengths.


	
standard_units

	




	
units_dict = {<chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.length.Meter'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.length.Mile'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.length.Angstrom'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.length.Micron'>}

	








	
class chemdataextractor.model.units.length.LengthModel(**raw_data)

	Bases: chemdataextractor.model.units.quantity_model.QuantityModel

Model for lengths.


	
dimensions = <chemdataextractor.model.units.length.Length object>

	




	
fields = {'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.units.length.LengthUnit(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.unit.Unit

Base class for units with dimensions of length.
The standard value for length is defined to be a meter, implemented in the Meter class.


	
__init__(magnitude=0.0, powers=None)

	Creates a unit object. Subclass Unit to create concrete units. For examples,
see lengths.py and times.py


	Parameters

	
	dimensions (Dimension) – The dimensions this unit is for, e.g. Temperature


	magnitude (float [https://docs.python.org/3/library/functions.html#float]) – (Optional) The magnitude of the unit. e.g. km would be meters with an magnitude of 3


	powers (dict [https://docs.python.org/3/library/stdtypes.html#dict][Unit : float]) – (Optional) For representing any more complicated units, e.g. m/s may have this parameter set to {Meter():1.0, Second():-1.0}













	
convert_error_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_value_to_standard(value)

	








	
class chemdataextractor.model.units.length.Meter(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.length.LengthUnit

Class for meters.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.length.Mile(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.length.LengthUnit

Class for miles.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.length.Angstrom(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.length.LengthUnit

Class for Angstroms.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.length.Micron(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.length.LengthUnit


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	










.model.units.mass

Units and models for masses.


	codeauthor

	Taketomo Isazawa (ti250@cam.ac.uk)






	
class chemdataextractor.model.units.mass.Mass

	Bases: chemdataextractor.model.units.dimension.Dimension

Dimension subclass for masses.


	
standard_units

	




	
units_dict = {<chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.mass.Gram'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.mass.Pound'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.mass.Pound'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.mass.Tonne'>}

	








	
class chemdataextractor.model.units.mass.MassModel(**raw_data)

	Bases: chemdataextractor.model.units.quantity_model.QuantityModel

Model for mass.


	
dimensions = <chemdataextractor.model.units.mass.Mass object>

	




	
fields = {'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.units.mass.MassUnit(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.unit.Unit

Base class for units with dimensions of mass.
The standard value for mass is defined to be a kilogram, which can be created with Gram(magnitude=3.0)


	
__init__(magnitude=0.0, powers=None)

	Creates a unit object. Subclass Unit to create concrete units. For examples,
see lengths.py and times.py


	Parameters

	
	dimensions (Dimension) – The dimensions this unit is for, e.g. Temperature


	magnitude (float [https://docs.python.org/3/library/functions.html#float]) – (Optional) The magnitude of the unit. e.g. km would be meters with an magnitude of 3


	powers (dict [https://docs.python.org/3/library/stdtypes.html#dict][Unit : float]) – (Optional) For representing any more complicated units, e.g. m/s may have this parameter set to {Meter():1.0, Second():-1.0}













	
convert_error_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_value_to_standard(value)

	








	
class chemdataextractor.model.units.mass.Gram(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.mass.MassUnit

Class for grams.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.mass.Pound(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.mass.MassUnit

Class for pounds.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.mass.Tonne(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.mass.MassUnit

Class for tonnes, i.e. metric tons.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	










.model.units.time

Units and models for times.


	codeauthor

	Taketomo Isazawa (ti250@cam.ac.uk)






	
class chemdataextractor.model.units.time.Time

	Bases: chemdataextractor.model.units.dimension.Dimension

Dimension subclass for times.


	
standard_units

	




	
units_dict = {<chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.time.Day'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.time.Year'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.time.Hour'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.time.Second'>}

	








	
class chemdataextractor.model.units.time.TimeModel(**raw_data)

	Bases: chemdataextractor.model.units.quantity_model.QuantityModel

Model for times. These models should strictly be used for time intervals, never
absolute times, as peculiarities of calendars are not supported,
e.g. a minute is always defined as 60 seconds.


	
dimensions = <chemdataextractor.model.units.time.Time object>

	




	
fields = {'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.units.time.TimeUnit(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.unit.Unit


	
__init__(magnitude=0.0, powers=None)

	Base class for units with dimensions of time.
The standard value for time is defined to be a second, implemented in the Second class.






	
convert_error_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_value_to_standard(value)

	








	
class chemdataextractor.model.units.time.Second(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.time.TimeUnit

Class for seconds.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.time.Hour(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.time.TimeUnit

Class for hours.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.time.Minute(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.time.TimeUnit

Class for minutes.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.time.Year(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.time.TimeUnit

Class for years.


	
convert_to_standard(value)

	




	
convert_from_standard(value)

	




	
convert_error_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_value_to_standard(value)

	








	
class chemdataextractor.model.units.time.Day(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.time.TimeUnit

Class for days.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	










.model.units.temperature

Units and models for temperatures.


	codeauthor

	Taketomo Isazawa (ti250@cam.ac.uk)






	
class chemdataextractor.model.units.temperature.Temperature

	Bases: chemdataextractor.model.units.dimension.Dimension

Dimension subclass for temperatures.


	
standard_units

	




	
units_dict = {<chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.temperature.Kelvin'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.temperature.Celsius'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.temperature.Celsius'>, <chemdataextractor.parse.elements.Regex object>: <class 'chemdataextractor.model.units.temperature.Fahrenheit'>, <chemdataextractor.parse.elements.Regex object>: None}

	








	
class chemdataextractor.model.units.temperature.TemperatureModel(**raw_data)

	Bases: chemdataextractor.model.units.quantity_model.QuantityModel

Model for temperatures.


	
dimensions = <chemdataextractor.model.units.temperature.Temperature object>

	




	
fields = {'error': <chemdataextractor.model.base.FloatType object>, 'raw_units': <chemdataextractor.model.base.StringType object>, 'raw_value': <chemdataextractor.model.base.StringType object>, 'specifier': <chemdataextractor.model.base.StringType object>, 'units': <chemdataextractor.model.units.unit.UnitType object>, 'value': <chemdataextractor.model.base.ListType object>}

	




	
parsers = [<chemdataextractor.parse.template.MultiQuantityModelTemplateParser object>, <chemdataextractor.parse.template.QuantityModelTemplateParser object>, <chemdataextractor.parse.auto.AutoTableParser object>]

	








	
class chemdataextractor.model.units.temperature.TemperatureUnit(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.unit.Unit

Base class for units with dimensions of temperature.
The standard value for temperature is defined to be a Kelvin, implemented in the Kelvin class.


	
__init__(magnitude=0.0, powers=None)

	Creates a unit object. Subclass Unit to create concrete units. For examples,
see lengths.py and times.py


	Parameters

	
	dimensions (Dimension) – The dimensions this unit is for, e.g. Temperature


	magnitude (float [https://docs.python.org/3/library/functions.html#float]) – (Optional) The magnitude of the unit. e.g. km would be meters with an magnitude of 3


	powers (dict [https://docs.python.org/3/library/stdtypes.html#dict][Unit : float]) – (Optional) For representing any more complicated units, e.g. m/s may have this parameter set to {Meter():1.0, Second():-1.0}













	
convert_error_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_value_to_standard(value)

	








	
class chemdataextractor.model.units.temperature.Kelvin(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.temperature.TemperatureUnit

Class for Kelvins.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.temperature.Celsius(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.temperature.TemperatureUnit

Class for Celsius


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	








	
class chemdataextractor.model.units.temperature.Fahrenheit(magnitude=0.0, powers=None)

	Bases: chemdataextractor.model.units.temperature.TemperatureUnit

Class for Fahrenheit.


	
convert_value_to_standard(value)

	




	
convert_value_from_standard(value)

	




	
convert_error_to_standard(value)

	




	
convert_error_from_standard(value)

	















          

      

      

    

  

    
      
          
            
  


.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 = 10

	Maximum abbreviation length






	
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).


	
chemdataextractor.nlp.cem.IGNORE_SUFFIX = ['-', "'s", '-activated', '-adequate', '-affected', '-anesthetized', '-based', '-binding', '-boosted', '-cane', '-conditioned', '-containing', '-covered', '-deficient', '-dependent', '-derived', '-electrolyte', '-enriched', '-exposed', '-flanking', '-free', '-fused', '-gated', '-glucuronosyltransferases', '-increasing', '-induced', '-inducible', '-l-tyrosine', '-labeled', '-lesioned', '-loaded', '-mediated', '-patterned', '-primed', '-reducing', '-regulated', '-releasing', '-resistant', '-response', '-rich', '-s-transferase', '-sensitive', '-soluble', '-stimulated', '-stressed', '-supplemented', '-terminal', '-transferase', '-treated', '-type', '-blood', '-specific', '-like', '-elicited', '-stripped', '-transfer', '-conjugate', '-coated', '-producing', '-oxidized', '-associated', '-related', '-converting', '-ligand', '-on-glass', '-seeking', '-hydrolyzing', '-o-deethylase', '-deethylase', '-o-depentylase', '-depentylase', '-n-demethylase', '-demethylase', '-o-methyltransferase', '-c-oxidase', '-oxidase', '-n-biosidase', '-biosidase', '-immunoproteins', '-spiked', '-lowering', '-page', '-depletion', '-formation', '-dealkylation', '-deethylation', '-alkylation', '-ribosylation', '-production', '-demethylation', '-oxidation', '-transition', '-glycosylation', '-zwitterion', '-benzylation', '-reduction', '-oxygenation', '-nitrosylation', '-evoked', '-mutated', '-doped', '-aged', '-increased', '-triggered', '-linked', '-fixed', '-injected', '-contaminated', '-depleted', '-enhanced', '-stained', '-modified', '-fed', '-demethylated', '-catalyzed', '-etched', '-labelled', '-conjugated', '-pretreated', '-ribosylated', '-phosphorylated', '-reduced', '-bonded', '-stabilised', '-crosslinked', '-mannosylated', '-capped', '-supported', '-initiated', '-integrated', '-accelerated', '-encapsulated', '-untreated', '-expanded', '-coupled', '-terminated', '-assisted', '-permeabilized', '-resulted', '-alkylated', '-functionalized', '-contained', '-buffered', '-caused', '-cyclized', '-substituted', '-modulated', '-inhibited', '-centered', '-promoted', '-confirmed', '-provoked', '-dominated', '-limited', '-challenged', '-tetrabrominated', '-unesterified', '-refreshed', '-bottled', '-protonated', '-incubated', '-tagged', '-damaged', '-bridged', '-maintained', '-impregnated', '-metabolizing', '-deprived', '-insensitive', '-dendrimer', '-receptor', '-tolerant', '-influx', '-administrated', '-requiring', '-permeable', '-transport', '-intoxicated', '-overload', '-derivatives', '-derivative', '-sweetened', '-transporter', '-bound', '-extract', '-bonding', '-bond', '-trna', '-redistribution', '-copolymers', '-copolymer', '-appended', '-susceptible', '-transfected', '-bearing', '-regenerating', '-induction', '-conducting', '-decorated', '-encapsulating', '-consuming', '-bridge', '-dependence', '-Pdots', '-only', '-carrying', '-treating', '-isomerase', '-ion', '-ions', '-coordinated', '-saturated', '-sparing', '-enclosed', '-stabilized', '-polymer', '-yeast', '-making', '-porous', '-independent', '-metallized', '-attenuated', '-liquid', '-caged', '-deficiency', '-sensing', '-recognition', '-responsiveness', '-embedded', '-connectivity', '-abuse', '-chelating', '-decocted', '-forming', '-nutrition', '-scavenging', '-preferring', '-mimicking', '-drugs', '-drug', '-lubricants', '-adsorption', '-ligated', '-detected', '-responsive', '-reacting', '-defined', '-capturing', '-group', '-abstinent', '-paired', '-devalued', '-need', '-cellulose', '-atpase', '-inactivated', '-β-glucosaminidase', '-glucosaminidase', '-dosed', '-imprinted', '-precipitated', '-monoadducts', '-vacancies', '-vacancy', '-attributed', '-depolarization', '-depolarized', '-liver', '-testes', '-reversible', '-active', '-reactive', '-dextran', '-fixing', '-synthesizing', '-inhibitory', '-cleaving', '-positive', '-activity', '-fluorescence', '-regulating', '-NPs', '-scanning', '-water', '-nmr', '-limiting', '-refractory', '-knot', '-variable', '-biomolecule', '-backbone', '-exchange', '-donating', '-coating', '-hydrogenase', '-hydrogenases', '-intolerant', '-deplete', '-poor', '-loading', '-enrichment', '-elevating', '-resitant', '-stabilizing', '-pathway', '-fortified', '-adjusted', '-restricted', '-dependant', '-locked', '-normalized', '-aromatic', '-hydroxylation', '-intermediate', '-6-phosphatase', '-phosphatase', '-linker', '-proteomic', '-mimetic', '-lipid', '-radical', '-receptors', '-substrate', '-conjugates', '-promoting', '-dye', '-functionalyzed', '-catalysed', '-reductase', '-QDs', '-complexes', '-placebo', '-transferases', '-alginate', '-competing', '-depleting', '-sensitized', '-protein', '-regulatory', '-target', '-toxin', '-yield', '-planted', '-produced', '-derivatized', '-secreting', '-modifying', '-DNA', '-bonds', '-assemblages', '-exposure', '-negative', '-sealed', '-atom', '-atoms', '-abstraction', '-concentration', '-doping', '-competitive', '-acclimation', '-acclimated', '-interlinked', '-suppressed', '-postlabeling', '-labeling', '-diabetic', '-omitted', '-sufficient', '-generating', '-terminus', '-adducts', '-compound', '-compounds', '-γ-lyase', '-γ-synthase', '-lyase', '-synthase', '-inhibitor', '-protected', '-multiwall', '-stripping', '-plasma', '-evolving']

	Token endings to ignore when considering stopwords and deriving spans






	
chemdataextractor.nlp.cem.IGNORE_PREFIX = ['fluorophore-', 'low-', 'high-', 'single-', 'odd-', 'non-', 'high-', 'cross-', 'cellulose-', 'anti-', '-multiwall', 'globular-', 'plasma-', 'hybrid-', 'protein-', 'explicit-', 'cation-', 'water-', 'through-', 'starch-', 'rigid-', 'conjugated-', 'photoactivatable-', 'alginate-', 'nano-', 'dye-', 'ligand-', 'enzyme-', 'platelet-', 'photo-', 'total-', 'drug-', 'nanoparticle-', 'nanomaterial-', 'inter-', 'ion-', 'post-', 'one-']

	Token beginnings to ignore when considering stopwords and deriving spans






	
chemdataextractor.nlp.cem.STRIP_END = ['groups', 'group', 'colloidal', 'dyes', 'dye', 'products', 'product', 'substances', 'substance', 'solution', 'derivatives', 'derivative', 'analog', 'salts', 'salt', 'minerals', 'mineral', 'anesthetic', 'tablet', 'tablets', 'preparation', 'atoms', 'atom', 'monomers', 'monomer', 'nanoparticles', 'nanoparticle', 'radicals', 'radical', 'dendrimers', 'dendrimer', 'ions', 'ion', 'particles', 'particle', 'anion', 'cation', 'foam', 'cellulose', 'dextran', '(', 'dust', 'herbicide', 'disease', 'diseases', 'and', 'or', ';', ',', '.']

	Final tokens to remove from entity matches






	
chemdataextractor.nlp.cem.STRIP_START = ['anhydrous', 'elemental', 'amorphous', 'conjugated', 'colloidal', 'activated', 'water-soluble', 'total', 'superparamagnetic', 'molecular', 'high-density', 'synthetic', 'low-density', 'long-chain', 'fused', 'radioactive', 'reduced', 'anatase', 'dextran', ')', 'trisubstituted', 'deposited', 'herbicide', 'antagonist', 'agonist', 'and', 'or', 'metallic', 'embryotoxic', 'monoclinic']

	First tokens to remove from entity matches






	
chemdataextractor.nlp.cem.STOP_TOKENS = {'.cdx', '.sk2', '10.1021', '10.1039', '10.1186', 'account', 'adenovirus', 'affiliation', 'affiliations', 'aldrich', 'allphar', 'alpharma', 'america', 'angeles', 'apotex', 'approach', 'april', 'article', 'articles', 'astrazeneca', 'august', 'aventis', 'azərbaycanca', 'background', 'bayer', 'behringer', 'berlin', 'bibliography', 'bibtex', 'biochemistry', 'bioniche', 'bipharma', 'books', 'bovine', 'bristol', 'bristol-myers', 'cambridge', 'ccdc', 'chauvin', 'chemistry', 'chemspider', 'chemworx', 'chicago', 'chicken', 'children', 'china', 'chocolate', 'chromatography', 'ciba-geigy', 'citation', 'citing', 'claim', 'claims', 'claire', 'cm–1', 'coffee', 'colored', 'conclusion', 'conclusions', 'contact', 'crossref', 'cytochrome', 'danielle', 'december', 'dielectric', 'discussion', 'docking', 'doctrine', 'doi', 'download', 'edinburgh', 'edit', 'editor', 'editorial', 'editors', 'ekins', 'email', 'energy', 'english', 'esi', 'español', 'esperanto', 'ethical', 'euskara', 'external', 'february', 'fig.', 'file', 'fluorochem', 'francisco', 'gene', 'genetical', 'genevrier', 'genzyme', 'glaxo', 'glaxosmithkline', 'glycoprotein', 'google', 'guidelines', 'having', 'help', 'horse', 'human', 'imaging', 'index', 'inhibitor', 'interpharm', 'introduction', 'ireland', 'isbn', 'italiano', 'january', 'journal', 'journals', 'july', 'june', 'latviešu', 'letters', 'libraries', 'link', 'linkedin', 'links', 'literature', 'london', 'magazine', 'mammalian', 'march', 'marinlit', 'masthead', 'measurements', 'medline', 'members', 'menu', 'merck', 'method', 'methods', 'more', 'nano-beads', 'nanobeads', 'napoleon', 'navigation', 'nordfriisk', 'novartis', 'november', 'novopharm', 'october', 'overdose', 'oxford', 'palestine', 'parameters', 'paris', 'permissions', 'personal', 'pfizer', 'pharmacia', 'pharmacology', 'phenomena', 'pig', 'policy', 'prior', 'priority', 'privacy', 'procter', 'production', 'profile', 'rachel', 'ratiopharm', 'recombinant', 'recombination', 'references', 'research', 'results', 'retention', 'roche', 'safety', 'salmon', 'schering', 'scientifique', 'september', 'sheep', 'sigma-aldrich', 'southampton', 'squibb', 'studies', 'syntheticpage', 'systematic', 'technical', 'test', 'tobacco', 'tokyo', 'upload', 'visfarm', 'volume', 'wikimedia', 'wiskott', 'york', 'zhang', '§', 'नेपाल भाषा', '†'}

	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 ', '!', '%', ', ', ';', '?', '@', '\\', 'activating factor', 'adrenocorticotropic', 'anticodon', 'botulinum', 'coagulation factor', 'concanavalin', 'conductance', 'corticotrophin', 'corticotropin', 'exciton', 'factor ', 'fibroblast', 'follicle', 'freund', 'gene-related', 'glucagon', 'glucan', 'gramicidin', 'growth factor', 'hemoglobin', 'insulin', 'intercellular', 'interferon', 'interleukin', 'luteinizing', 'melanin', 'natriuretic', 'necrosis', 'necrosis factor', 'neurofilament', 'neuropeptide', 'oil of ', 'plasminogen', 'platelet', 'reactive', 'regulator', 'releasing factor', 'selectin', 'stimulating factor', 'transcription factor', 'transmembrane', '|'}

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






	
chemdataextractor.nlp.cem.STOPLIST = {'(gaba)ergic', '1,3-dpma', '1,5-dpma', '12mg', '3 ps', '3ps', "5'-amp", '90th', 'Nucleophosmin', '[h2o2]', 'a', 'a chlorophyll', 'abbott', 'about', 'absolute ethanol', 'ac187', 'acacia', 'accelerate', 'accent', 'acs mobile', 'acs nano', 'acs omega', 'acth', 'actinin-4', 'activated carbon', 'activated charcoal', 'active carbon', 'activin', 'actomyosin', 'adage', 'adalimumab', 'adept', 'adipsin', 'adma', 'admire', 'adrenocorticotrophic hormone', 'adrenocorticotropic hormone', 'adrenodoxin', 'advance', 'advantage', 'aero', 'af-2', 'again', 'agar', 'agarose', 'agcg', 'agglutinin', 'akron', 'alamethicin', 'alcoholic', 'aldrich', 'alginate', 'all', 'allay', 'alliance', 'almost', 'alpen', 'alpha-actinin-4', 'alpha-t', 'also', 'although', 'alto', 'alum', 'always', 'am1', 'amaze', 'amberlite', 'ambush', 'amen', 'amitraz', 'ammo', 'among', 'amorphous carbon', 'amorphous silica', 'amphiregulin', 'amylin', 'amylopectin', 'amylose', 'an', 'an-152', 'and', 'android', 'angiotensin', 'angiotensin i', 'angiotensinogen', 'anion', 'anna', 'anon', 'another', 'anterior pituitary hormone', 'anti-stress', 'antidiuretic hormone', 'antitussive', 'any', 'aopp', 'apex', 'apolar', 'applaud', 'apron', 'aprotinin', 'aqua', 'arabinogalactan', 'arac', 'are', 'arena', 'aria', 'aromatic amine', 'arrow', 'arsenal', 'artemisinin', 'artist', 'as', 'ascophyllum', 'assert', 'assure', 'at', 'atpγs', 'atrium', 'aurora', 'auroxanthin', 'austin', 'authority', 'avastin', 'avenge', 'aversion', 'avicel', 'avicel cl611', 'avicel ph101', 'b(+)', 'b-dna', 'b13', 'bacp-2', 'bacteriorhodopsin', 'balance', 'banner', 'bantu', 'barnase', 'barnase-barstar', 'baron', 'baroque', 'barrage', 'barrels', 'barricade', 'barstar', 'battalion', 'bazooka', 'be', 'beast', 'because', 'been', 'before', 'being', 'belatacept', 'belt', 'benchmark', 'benet', 'bengal', 'beret', 'bernice', 'betaine', 'betula', 'between', 'bevacizumab', 'bide', 'bile', 'bionic', 'biopterin', 'bishop', 'bishop-kirtman', 'blazer', 'blizzard', 'bloc', 'blood coagulation factor x', 'blood sugar', 'bloom', 'blow', 'bnp-32', 'bont/a', 'borneo', 'both', 'botox', 'brace', 'brake', 'brass', 'bridal', 'brigade', 'briton', 'bromelain', 'bromelia', 'brs-3-ap', 'btx-a', 'bumetanide', 'bump', 'but', 'butter', 'by', 'c-15', 'c-peptide', 'c-reactive protein', 'cadherin 11', 'cadmium chloride (cdcl2)', 'calcined', 'calcitonin', 'calibre', 'calypso', 'cameo', 'campaign', 'can', 'candidate molecules', 'candy', 'cannon', 'canopy', 'capmul', 'caprine', 'capture', 'caramel', 'carbomer', 'carboxymethylcellulose', 'carob', 'carol', 'carotene', 'carotenoid', 'carotenoids', 'carrageenan', 'carrageenin', 'carrie', 'cascade', 'casein', 'castor oil', 'caviar', 'ccl3', 'ccl3(-/-)', 'cd2', 'cd2+', 'cd3(+)', 'cd3ε', 'cd4+', 'cd68', 'cecil', 'cellulase', 'cellulose', 'centurion', 'cetuximab', 'chamomile', 'charged', 'charlie', 'chemokine', 'chess', 'chitin', 'chitosan', 'cholecystokinin', 'cholera toxin', 'chondroitin', 'chondroitin sulfate', 'chondroitin sulphate', 'chopper', 'chorionic gonadotrophin', 'chorionic gonadotropin', 'chymotrypsin', 'cinch', 'citation', 'citizen', 'citrus pectin', 'classic', 'clathrin heavy chain', 'clay', 'clin', 'clipper', 'clout', 'clove oil', 'coca', 'cochineal', 'cocktail', 'cocoa butter', 'coke', 'cola', 'collagen', 'collagenase', 'collagens', 'colt', 'combat', 'comet', 'comfort', 'command', 'commando', 'commodore', 'compass', 'compendium', 'complement proteins', 'compound', 'concanavalin a', 'concise', 'conclusion', 'concord', 'confront', 'conjugated estrogens', 'conjugated linoleic acid', 'conserve', 'consist', 'cont', 'contest', 'cope-bd', 'coral', 'corn oil', 'corn starch', 'cornstarch', 'corsair', 'corticotrophin-releasing hormone', 'corticotropin', 'could', 'counter', 'counter-anion', 'counter-ion', 'crack', 'crackdown', 'crank', 'crap', 'cremophor el', 'crest', 'crossbow', 'crotoxin', 'crunch', 'crystal', 'crystallography', 'cubes', 'cultivate', 'curb', 'curcuma', 'cutlass', 'cyclin d1', 'cyclin d3', 'cyclones', 'cytochrome c', 'cytochrome p450', 'd250', 'daclizumab', 'dagger', 'dalteparin', 'dams', 'danshen', 'darbepoetin alfa', 'daren', 'dart', 'dash', 'ddds', 'defibrotide', 'deionized water', 'demon', 'denosumab', 'deoxyribonucleic acid', 'dept', 'dermatan sulfate', 'desmethyl-olanzapine', 'dextran', 'dextran sulfate sodium', 'dextrin', 'dial', 'diana', 'diane', 'dibs', 'did', 'dihydro', 'dinucleotide', 'discover', 'discussion', 'distilled water', 'diurnal', 'dividend', 'dixon', 'dm-10', 'dna double strand', 'dnase', 'dnase-i', 'do', 'does', 'dolly', 'done', 'dorado', 'dorm', 'dot-silica', 'double stranded dna', 'double-stranded dna', 'doyle', 'dpma', 'dragnet', 'drago', 'dragon', 'dreamer', 'due', 'duet', 'during', 'dwell', 'dynorphin', 'dynorphins', 'e-selectin', 'e-ssa', 'e3330', 'each', 'ecstasy', 'eculizumab', 'edge', 'either', 'elastin', 'elastomers', 'elevate', 'elite', 'elon', 'embark', 'emblem', 'emerald', 'eminent', 'emotion', 'empire', 'endeavour', 'endothelin-1', 'endurance', 'enforcer', 'enough', 'enoxaparin', 'epic', 'epidermal growth factor', 'epidermal growth factor (egf)', 'epoetin', 'epoetin alfa', 'epoetin beta', 'equity', 'eristostatin', 'erythropoietin', 'escort', 'especially', 'essex', 'estate', 'etc', 'ethylcellulose', 'excel', 'exciton', 'exenatide', 'exendin-4', 'exotoxin', 'expand', 'experimental', 'experimental procedures', 'facet', 'factor iia', 'factor v', 'factor vii', 'factor x', 'fenton', 'fenugreek', 'ferredoxin', 'ferritin', 'fetal hemoglobin', 'fgf2', 'fibrinogen', 'fibroin', 'finale', 'finish', 'first sign', 'flair', 'flake', 'flaxseed oil', 'flex', 'flint', 'flonase', 'flue gas', 'fly ash', 'follicle-stimulating hormone', 'for', 'fore', 'formulation', 'fortress', 'found', 'foxo1', 'fp-2', 'fractal', 'freedom', 'french green', 'fret-capture', 'from', 'fructose corn syrup', 'fucoidan', 'fulfill', 'furfural-water', 'furosemide', 'further', 'fury', 'fusarium toxin', 'galanin', 'gallant', 'gallery', 'galsulfase', 'gana', 'gastrin', 'gelatin', 'gelatine', 'gemini', 'general experimental', 'genesis', 'ghrp-2', 'ginseng', 'gleevec', 'glide', 'glp-1', 'glucagon', 'glucagon-like peptide-1', 'glucans', 'glucomannan', 'glucophage', 'glut', 'gluten proteins', 'glycerin', 'glycine', 'glycogen', 'glycopeptide', 'glycoprotein', 'glycoproteins', 'gm-csf', 'gold', 'gonadotropin releasing hormone', 'goon', 'gradual', 'gramicidin a', 'granite', 'grasp', 'green tea leaves', 'grenade', 'groundnut oil', 'growth hormone', 'growth hormone releasing hormone', 'gsno', 'gst-p(+)', 'gtpγs', 'guardian', 'gum arabic', 'gypsum', 'gypsum fibrosum', 'h3n2', 'had', 'hairy', 'halt', 'happy', 'harness', 'harry', 'has', 'have', 'having', 'headline', 'heat pre', 'heaven', 'hell', 'hemocyanin', 'hemoglobin', 'hemopexin', 'hemozoin', 'henna', 'heparan sulfate', 'heparin', 'herald', 'herceptin', 'here', 'heteroatoms', 'heterocyclic', 'hirudin', 'histone', 'hmqc', 'hocus', 'homogentisate', 'honey', 'horizon', 'how', 'however', 'human serum albumin', 'hyalgan', 'hyaluronan', 'hyaluronic acid', 'hyaluronidase', 'hydro', 'hydrogel', 'hydrolyzed polyacrylamide', 'hydroxyethylcellulose', 'hydroxypropyl methylcellulose', 'hydroxypropylcellulose', 'hydroxypropylmethylcellulose', 'hyperoxia', 'hypo', 'i', 'iberiotoxin', 'icatibant', 'icon', 'if', 'ifn-gamma', 'ifn-β', 'ifn-γ', 'igaba', 'igf-1', 'ignite', 'il-11', 'il-2', 'il10', 'il12', 'imperator', 'in', 'inas', 'indigo', 'inhalable', 'insular', 'insulin', 'insulin glargine', 'integrin', 'intense blue', 'interceptor', 'interferon', 'interferon-gamma', 'interferon-γ', 'into', 'introduction', 'inulin', 'invader', 'ion', 'ip-10', 'is', 'iscu', 'isomaltosaccharide', 'it', 'its', 'itself', 'iκb-α', 'iκbα', 'jasmonate', 'joker', 'jolt', 'joust', 'jumbo', 'junk', 'just', 'k-12', 'karate', 'kelp', 'keratin', 'kestrel', 'kg', 'km', 'kokan', 'kollidon', 'kudos', 'laba', 'lady', 'lama', 'lance', 'lancer', 'lasso', 'latex', 'latex particles', 'lats', 'lawson', 'lead', 'lead ion', 'leader', 'legend', 'liberty', 'light yellow', 'lignin', 'lignins', 'lignocellulose', 'limber', 'lime', 'linseed oil', 'linseed oils', 'lipid a', 'liposomal doxorubicin', 'lipoteichoic acid', 'liraglutide', 'lmwh', 'log in', 'lotion', 'lrp1', 'lsopc', 'ltb4', 'luteinising hormone', 'luteinizing hormone', 'm1-glucuronide', 'm41.4', 'maba', 'made', 'mag2', "mag2's", 'magnum', 'mainly', 'maintain a', 'make', 'malo', 'maltodextrin', 'manage', 'mandate', 'maneb', 'mannan', 'margarine', 'marksman', 'marshal', 'marshall', 'mascot', 'matador', 'match', 'may', 'maya', 'mega', 'melanin', 'melody', 'menopur', 'merit', 'merlin', 'meta', 'meta-analysis', 'metal-oxide', 'metallothionein', 'metallothioneins', 'methb', 'methemoglobin', 'methocel', 'method', 'methods', 'methylcellulose', 'metric', 'mg', 'mg-1', 'mibc', 'mica', 'microcrystalline cellulose', 'microdots', 'might', 'mighty', 'milk thistle', 'millie', 'minus', 'miracle', 'mirage', 'mist', 'ml', 'mm', 'mobile site', 'moesin', 'mol', 'molten', 'molybdate', 'moment', 'momentum', 'monarch', 'mops', 'morph', 'morpho', 'most', 'mostly', 'motilin', 'mpo-anca', 'mtcc', 'multiple', 'murabutide', 'musk', 'must', 'mustang', 'mustard', 'mustard oil', 'mutagen', 'n17', 'naglazyme', 'natalizumab', 'natural rubber', 'ndma', 'ndp-α-msh', 'nearly', 'neither', 'nerve agent', 'neurokinin a', 'neuropeptide y', 'new titles', 'nexus', 'nida', 'no', 'nociceptin', 'nodular', 'nor', 'nor-1', 'noxa', 'nucleobase', 'nucleophosmin', 'nucleotide', 'obtained', 'octadecaneuropeptide', 'octanol-air', 'octave', 'octreotide', 'of', 'often', 'oil', 'oil red', 'oil-in-water', 'oligonucleotide', 'olive oil', 'oliver', 'olympus', 'omalizumab', 'omega', 'on', 'opium', 'optimizer', 'orange', 'orbit', 'organometallic', 'organometallics', 'organometalloidal', 'orion', 'orphan', 'orphanin fq', 'osteocalcin', 'osteopontin', 'our', 'outflank', 'ovalbumin', 'overall', 'ovomucoid', 'p-selectin', 'p300', 'p450', 'pak1', 'paladin', 'pampa', 'pancreatin', 'papp-a', 'paraffin', 'parathyroid hormone', 'parkin', 'parlay', 'part 2', 'partially hydrolyzed polyacrylamide', 'pat4', 'patrol', 'pc-12', 'pc1', 'pc12', 'peace', 'pectin', 'pectins', 'pegasus', 'pegsunercept', 'pensive', 'peon', 'peony', 'peppermint oil', 'peptide e', 'percolate', 'perhaps', 'perk', 'perna', 'persian', 'petroleum ether', 'pgc1α', 'phaseolin', 'phosphor', 'phycocyanin', 'picket', 'picrate', 'pima', 'pink', 'piper', 'pirate', 'pivot', 'pla2', 'placental growth hormone', 'plasminogen', 'pledge', 'plumbago', 'pmid', 'polo', 'poloxamer', 'poly', 'poly(a)-poly(t)', 'poly(i:c)', 'polygon', 'polypeptide', 'polysaccharide', 'polystyrene latex', 'polyubiquitin', 'posse', 'potato starch', 'pounce', 'prep', 'preparation', 'press', 'preview', 'pride', 'prism', 'pristine', 'pro-opiomelanocortin', 'probate', 'probiotic', 'procure', 'prolactin', 'proopiomelanocortin', 'propolis', 'prosper', 'protamine', 'protanal', 'protein hydrolysate', 'prothrombin', 'prothrombinase', 'protide', 'protio', 'proton', 'provitamin a', 'prowl', 'pser-stat3', 'pseudo', 'psychogenic', 'puerarin', 'pullulan', 'punch', 'pursuit', 'pylon', 'pyrethrum', 'quark', 'quench', 'quite', 'racer', 'radar', 'radio', 'radixin', 'raid', 'raiser', 'rally', 'rampart', 'raptor', 'rather', 'ravage', 'raven', 'reactions', 'reactivity', 'really', 'recoil', 'reconcile', 'recruit', 'redeem', 'redskin', 'reduced hemoglobin', 'redux', 'references', 'regarding', 'regent', 'regulon', 'relax', 'relaxant', 'res', 'resilin', 'resovist', 'restful', 'results', 'retard', 'reticulin', 'revolution', 'rgd peptide', 'rhombic', 'ribonucleic acid', 'rice starch', 'ricin', 'rifle', 'ripcord', 'rival', 'rock', 'rogue', 'rosin', 'rotate', 'roundup', 'rubber', 'rufus', 'rugby', 'rutile', 's100', 'saber', 'saccharina', 'saccharum', 'safari', 'safety', 'saffron', 'saline', 'salix', 'salute', 'samp', 'sanction', 'sceptre', 'schisandra chinensis', 'scopolamine', 'scot', 'scourge', 'scout', 'scpa', 'scuffle', 'se-selectin', 'section', 'seem', 'seen', 'senna', 'sentry', 'sephadex g-75', 'sephadex lh-20', 'sepharose', 'serum albumin', 'sesame oil', 'several', 'shellac', 'sherpa', 'shiga toxin', 'shogun', 'should', 'show', 'showed', 'shown', 'shows', 'siamycin', 'significantly', 'silence', 'silicone', 'silybum marianum', 'since', 'singlet oxygen', 'sirius', 'slam', 'smack', 'smash', 'smear', 'snap', 'snap-25', 'snip', 'sniper', 'snort', 'snow', 'so', 'soda', 'solo', 'solvent', 'somatostatine', 'some', 'sonar', 'sonata', 'sophia', 'sp1', 'spectrin', 'spiegel', 'spirit', 'splendor', 'spme', 'spotless', 'spotlight', 'sprinkle', 'squad', 'squalamine', 'stability', 'stainless steel', 'stalker', 'stanza', 'staple', 'star', 'starch', 'starches', 'steel', 'stim', 'stipend', 'stomp', 'storm', 'streptavidin', 'strike', 'stuff', 'subdue', 'substance p', 'such', 'sultan', 'summit', 'sunshine', 'supra', 'supreme', 'surfer', 'surpass', 'suspend', 'sv2', 'sword', 'synacthen', 'syntheses', 'synthesis', 'synthol', 'synvisc', 't-47', 't-pa', 't140', 'ta98', 'tabloid', 'tace', 'tackle', 'talin', 'talon', 'tame', 'tara', 'tarragon', 'tattoo', 'taxus', 'tea catechin', 'tea polyphenol', 'teac', 'tell', 'telomerase', 'tenax', 'teriparatide', 'terminator', 'terpolymer', 'test mixture', 'textile', 'than', 'that', 'the', 'the-7', 'their', 'theirs', 'them', 'then', 'there', 'therefore', 'these', 'they', 'thioredoxin', 'thioredoxins', 'this', 'those', 'thrombin', 'thromboplastin', 'through', 'thus', 'thymosin β4', 'thyroglobulin', 'thyroid stimulating hormone', 'tilt', 'tindal', 'titan', 'titus', 'tm-74', 'tnfα', 'to', 'toke', 'tomahawk', 'tonal', 'toot', 'tops', 'torpedo', 'total bilirubin', 'touchdown', 'tough', 'trails', 'tranquil', 'transdermal patch', 'transfer rna', 'transferrin', 'trastuzumab', 'triangle', 'trim', 'triticum', 'triumph', 'trypsin', 'trypsinogen', 'tsar', 'tsst-1', 'tunic', 'turbo', 'turmeric', 'turpentine', 'ubiquinone', 'ubiquitin', 'ubr2', 'ultimate', 'upon', 'ural', 'uranyl nitrate', 'urea nitrogen', 'urokinase', 'use', 'used', 'using', 'vacate', 'valiant', 'valosin-containing protein', 'vanilla', 'vanquish', 'various', 'vas1', 'vasal', 'vaseline', 'vengeance', 'verdict', 'vermin', 'versed', 'vertex', 'very', 'vicilin', 'vigil', 'vinca', 'vinculin', 'vinegar', 'vishnu', 'visor', 'vitamin', 'vitamins', 'volley', 'vortex', 'wander', 'wang', 'warf', 'was', 'water', 'water vapor', 'water-in-oil', 'waters', 'we', 'were', 'whack', 'what', 'wheat starch', 'when', 'which', 'while', 'whip', 'white light', 'with', 'within', 'without', 'would', 'x close', 'xanthan', 'xanthan gum', 'xanthium', 'xylan', 'xyloglucan', 'yellow', 'yellows', 'zest', 'ziconotide', 'zodiac', 'zymosan', 'Ω127', 'α-lactalbumin', 'α-msh', 'β-endorphin', 'β-nf', 'δr(1)', 'ω', '∑pcbs'}

	Disallowed chemical entity mentions (discard if exact case-insensitive match)






	
chemdataextractor.nlp.cem.STOP_RES = ['^(http|ftp)://', '\\.(com|uk|eu|org|net)$', '^\\d{4}-\\d{3}[\\dx]$', '^[\\w\\-\\.\\+%]{4,} @ \\w[\\w\\-\\.]+\\.(com?|edu|gov|ac)(\\.[\\w\\-\\.]+)?$', '^[\\d,:\\- ]*\\d{4,}[\\d,:\\- ]*$', '\\d{3,} , \\d{3,}', '(\\d\\d+\\.\\d+|\\d\\.\\d\\d+)', '\\d and \\d', '^(\\[\\d+\\]\\s*)+$', '^\\d+$', '= \\d', '^\\+?\\d[ \\d-]$', 'cm-1', '^(compound|ligand|chemical|dye|derivative|complex|example|intermediate|product|formulae?)s? [a-z\\d]{1,3}', '(b3lyp|31g\\(d,p\\)|td-dft)', 'et al\\.?$', '^(ep|wo|us)\\s*\\d\\s*\\d\\d[\\d\\s]*([AB]\\d)?($|\\s*and)', '^(pre|post)-\\d\\d\\d\\d', '\\d ml$', '\\.(png|gif|jpg|txt|html|docx?|xlsx?)$', '^(tel|fax)\\s*:?\\s*\\+?\\s*\\d']

	the entity text is passed as lowercase.


	Type

	Regular expressions that define disallowed chemical entity mentions. Note










	
chemdataextractor.nlp.cem.SPLITS = ['^(actinium|aluminium|aluminum|americium|antimony|argon|arsenic|astatine|barium|berkelium|beryllium|bismuth|bohrium|boron|bromine|cadmium|caesium|calcium|californium|carbon|cerium|cesium|chlorine|chromium|cobalt|copernicium|copper|curium|darmstadtium|dubnium|dysprosium|einsteinium|erbium|europium|fermium|flerovium|fluorine|francium|gadolinium|gallium|germanium|gold|hafnium|hassium|helium|holmium|hydrargyrum|hydrogen|indium|iodine|iridium|iron|kalium|krypton|lanthanum|lawrencium|lead|lithium|livermorium|lutetium|magnesium|manganese|meitnerium|mendelevium|mercury|molybdenum|natrium|neodymium|neon|neptunium|nickel|niobium|nitrogen|nobelium|osmium|oxygen|palladium|phosphorus|platinum|plumbum|plutonium|polonium|potassium|praseodymium|promethium|protactinium|radium|radon|rhenium|rhodium|roentgenium|rubidium|ruthenium|rutherfordium|samarium|scandium|seaborgium|selenium|silicon|silver|sodium|stannum|stibium|strontium|sulfur|tantalum|technetium|tellurium|terbium|thallium|thorium|thulium|tin|titanium|tungsten|ununoctium|ununpentium|ununseptium|ununtrium|uranium|vanadium|wolfram|xenon|ytterbium|yttrium|zinc|zirconium)$', '^(Ag|Al|Ar|Au|Br|Cd|Cl|Co|Cu|Fe|Gd|Ge|Hg|Kr|Li|Mg|Na|Ne|Ni|Pb|Pd|Pt|Ru|Sb|Si|Sn|Ti|Xe|Zn|Zr|Zn)$', '^(iodide|triiodide|nitrite|nitrate)$', '^(graphane|graphene|carbon|silica|glucose)$', '^(sugar|phospate)$', '^(azide|alkyne|alkene|alkane)$', '^(arginine|cysteine|glycine|aspartic acid|glutamate|dopamine|serotonin|acetone|methanol|ethanol|EtOH|MeOH|AcOEt|melatonin|leucine|alanine|histidine|isoleucine|lysine|threonine|tryptophan|nicotine|gentamicin|ATP|FITC|biotin|tamoxifen|catechin|asparagine)$', '^(Ala|Arg|Asn|Asp|Cys|Glu|Gln|Gly|His|Ile|Leu|Lys|Met|Phe|Pro|Ser|Thr|Trp|Tyr|Val)(?:\\(?\\d+\\)?)?$', '^(\\(?1\\)?H|\\(?1[45]\\)?N|\\(?1[234]\\)?C|\\(?19\\)?F)$', '^(F|Cl|Zn[OS]|H\\(?2\\)?O(\\(?2\\)?)?|Ni\\(OH\\)\\(?2\\)?|(NiF|SnO|TiO|NO)\\(?2\\)?|(Al|Y|Fe)\\(?2\\)?O\\(?3\\)?|CaCO\\(?3\\)?)$', '^(ester|amide)$']

	Regular expressions defining collections of words that should be split if joined by hyphens or -to-






	
class chemdataextractor.nlp.cem.CiDictCemTagger(words=None, model=None, entity=None, case_sensitive=None, lexicon=None)

	Bases: chemdataextractor.nlp.tag.DictionaryTagger

Case-insensitive CEM dictionary tagger.


	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
model = 'models/cem_dict-1.0.pickle'

	








	
class chemdataextractor.nlp.cem.CsDictCemTagger(words=None, model=None, entity=None, case_sensitive=None, lexicon=None)

	Bases: chemdataextractor.nlp.tag.DictionaryTagger

Case-sensitive CEM dictionary tagger.


	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
model = 'models/cem_dict_cs-1.0.pickle'

	




	
case_sensitive = True

	








	
class chemdataextractor.nlp.cem.CrfCemTagger(model=None, lexicon=None, clusters=None, params=None)

	Bases: chemdataextractor.nlp.tag.CrfTagger


	
model = 'models/cem_crf_chemdner_cemp-1.0.pickle'

	




	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
clusters = True

	




	
params = {'c1': 1.0, 'c2': 0.001, 'feature.possible_states': False, 'feature.possible_transitions': False, 'max_iterations': 200}

	








	
class chemdataextractor.nlp.cem.CemTagger

	Bases: chemdataextractor.nlp.tag.BaseTagger

Return the combined output of a number of chemical entity taggers.


	
taggers = [<chemdataextractor.nlp.cem.CrfCemTagger object>, <chemdataextractor.nlp.cem.CiDictCemTagger object>, <chemdataextractor.nlp.cem.CsDictCemTagger object>]

	The individual chemical entity taggers to use.






	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
tag(tokens)

	Run individual chemical entity mention taggers and return union of matches, with some postprocessing.












.nlp.corpus

Tools for reading and writing text corpora.


	
class chemdataextractor.nlp.corpus.LazyCorpusLoader(name, reader_cls, *args, **kwargs)

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

Derived from NLTK LazyCorpusLoader.


	
__init__(name, reader_cls, *args, **kwargs)

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










	
chemdataextractor.nlp.corpus.wsj = <BracketParseCorpusReader in '.../corpora/wsj_training' (not loaded yet)>

	Penn Treebank Revised, LDC2015T13)


	Type

	Entire WSJ corpus (English News Text Treebank










	
chemdataextractor.nlp.corpus.wsj_training = <BracketParseCorpusReader in '.../corpora/wsj_training' (not loaded yet)>

	Penn Treebank Revised, LDC2015T13)


	Type

	WSJ corpus sections 0-18 (English News Text Treebank










	
chemdataextractor.nlp.corpus.wsj_development = <BracketParseCorpusReader in '.../corpora/wsj_development' (not loaded yet)>

	Penn Treebank Revised, LDC2015T13)


	Type

	WSJ corpus sections 19-21 (English News Text Treebank










	
chemdataextractor.nlp.corpus.wsj_evaluation = <BracketParseCorpusReader in '.../corpora/wsj_evaluation' (not loaded yet)>

	Penn Treebank Revised, LDC2015T13)


	Type

	WSJ corpus sections 22-24 (English News Text Treebank










	
chemdataextractor.nlp.corpus.treebank2_training = <ChunkedCorpusReader in '.../corpora/treebank2_training' (not loaded yet)>

	WSJ corpus sections 0-18 (treebank2)






	
chemdataextractor.nlp.corpus.treebank2_development = <ChunkedCorpusReader in '.../corpora/treebank2_development' (not loaded yet)>

	WSJ corpus sections 19-21 (treebank2)






	
chemdataextractor.nlp.corpus.treebank2_evaluation = <ChunkedCorpusReader in '.../corpora/treebank2_evaluation' (not loaded yet)>

	WSJ corpus sections 22-24 (treebank2)






	
chemdataextractor.nlp.corpus.genia_training = <TaggedCorpusReader in '.../corpora/genia_training' (not loaded yet)>

	First 80% of GENIA POS-tagged corpus






	
chemdataextractor.nlp.corpus.genia_evaluation = <TaggedCorpusReader in '.../corpora/genia_evaluation' (not loaded yet)>

	Last 20% of GENIA POS-tagged corpus






	
chemdataextractor.nlp.corpus.medpost = <TaggedCorpusReader in '.../corpora/medpost' (not loaded yet)>

	




	
chemdataextractor.nlp.corpus.medpost_training = <TaggedCorpusReader in '.../corpora/medpost_training' (not loaded yet)>

	




	
chemdataextractor.nlp.corpus.medpost_evaluation = <TaggedCorpusReader in '.../corpora/medpost_evaluation' (not loaded yet)>

	




	
chemdataextractor.nlp.corpus.cde_tokensc = <PlaintextCorpusReader in '.../corpora/cde_tokensc' (not loaded yet)>

	




	
chemdataextractor.nlp.corpus.chemdner_training = <PlaintextCorpusReader in '.../corpora/chemdner_training' (not loaded yet)>

	






.nlp.lexicon

Cache features of previously seen words.


	
class chemdataextractor.nlp.lexicon.Lexeme(text, normalized, lower, first, suffix, shape, length, upper_count, lower_count, digit_count, is_alpha, is_ascii, is_digit, is_lower, is_upper, is_title, is_punct, is_hyphenated, like_url, like_number, cluster)

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


	
__init__(text, normalized, lower, first, suffix, shape, length, upper_count, lower_count, digit_count, is_alpha, is_ascii, is_digit, is_lower, is_upper, is_title, is_punct, is_hyphenated, like_url, like_number, cluster)

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






	
text

	Original Lexeme text.






	
cluster

	The Brown Word Cluster for this Lexeme.






	
normalized

	Normalized text, using the Lexicon Normalizer.






	
lower

	Lowercase text.






	
first

	First character.






	
suffix

	Three-character suffix






	
shape

	Word shape. Derived by replacing every number with ‘d’, every greek letter with ‘g’, and every latin letter with ‘X’ or ‘x’ for uppercase and lowercase respectively.






	
length

	Lexeme length.






	
upper_count

	Count of uppercase characters.






	
lower_count

	Count of lowercase characters.






	
digit_count

	Count of digits.






	
is_alpha

	Whether the text is entirely alphabetical characters.






	
is_ascii

	Whether the text is entirely ASCII characters.






	
is_digit

	Whether the text is entirely digits.






	
is_lower

	Whether the text is entirely lowercase.






	
is_upper

	Whether the text is entirely uppercase.






	
is_title

	Whether the text is title cased.






	
is_punct

	Whether the text is entirely punctuation characters.






	
is_hyphenated

	Whether the text is hyphenated.






	
like_url

	Whether the text looks like a URL.






	
like_number

	Whether the text looks like a number.










	
class chemdataextractor.nlp.lexicon.Lexicon

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


	
normalizer = <chemdataextractor.text.normalize.Normalizer object>

	The Normalizer for this Lexicon.






	
clusters_path = None

	Path to the Brown clusters model file for this Lexicon.






	
__init__()

	




	
add(text)

	Add text to the lexicon.


	Parameters

	text (string) – The text to add.










	
cluster(text)

	




	
normalized(text)

	




	
lower(text)

	




	
first(text)

	




	
suffix(text)

	




	
shape(text)

	




	
length(text)

	




	
digit_count(text)

	




	
upper_count(text)

	




	
lower_count(text)

	




	
is_alpha(text)

	




	
is_ascii(text)

	




	
is_digit(text)

	




	
is_lower(text)

	




	
is_upper(text)

	




	
is_title(text)

	




	
is_punct(text)

	




	
is_hyphenated(text)

	




	
like_url(text)

	




	
like_number(text)

	








	
class chemdataextractor.nlp.lexicon.ChemLexicon

	Bases: chemdataextractor.nlp.lexicon.Lexicon

A Lexicon that is pre-configured with a Chemistry-aware Normalizer and Brown word clusters derived from a
chemistry corpus.


	
normalizer = <chemdataextractor.text.normalize.ChemNormalizer object>

	




	
clusters_path = 'models/clusters_chem1500-1.0.pickle'

	










.nlp.pos

Part-of-speech tagging.


	
chemdataextractor.nlp.pos.TAGS = ['NN', 'IN', 'NNP', 'DT', 'NNS', 'JJ', ',', '.', 'CD', 'RB', 'VBD', 'VB', 'CC', 'VBN', 'VBZ', 'PRP', 'VBG', 'TO', 'VBP', 'HYPH', 'MD', 'POS', 'PRP$', '$', '``', "''", ':', 'WDT', 'JJR', 'RP', 'NNPS', 'WP', 'WRB', 'RBR', 'JJS', '-RRB-', '-LRB-', 'EX', 'RBS', 'PDT', 'SYM', 'FW', 'WP$', 'UH', 'LS', 'NFP', 'AFX']

	Complete set of POS tags. Ordered by decreasing frequency in WSJ corpus.






	
class chemdataextractor.nlp.pos.ApPosTagger(model=None, lexicon=None, clusters=None)

	Bases: chemdataextractor.nlp.tag.ApTagger

Greedy Averaged Perceptron POS tagger trained on WSJ corpus.


	
model = 'models/pos_ap_wsj_nocluster-1.0.pickle'

	




	
clusters = False

	








	
class chemdataextractor.nlp.pos.ChemApPosTagger(model=None, lexicon=None, clusters=None)

	Bases: chemdataextractor.nlp.pos.ApPosTagger

Greedy Averaged Perceptron POS tagger trained on both WSJ and GENIA corpora.

Uses features based on word clusters from chemistry text.


	
model = 'models/pos_ap_wsj_genia-1.0.pickle'

	




	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
clusters = True

	








	
class chemdataextractor.nlp.pos.CrfPosTagger(model=None, lexicon=None, clusters=None, params=None)

	Bases: chemdataextractor.nlp.tag.CrfTagger


	
model = 'models/pos_crf_wsj_nocluster-1.0.pickle'

	




	
clusters = False

	








	
class chemdataextractor.nlp.pos.ChemCrfPosTagger(model=None, lexicon=None, clusters=None, params=None)

	Bases: chemdataextractor.nlp.pos.CrfPosTagger


	
model = 'models/pos_crf_wsj_genia-1.0.pickle'

	




	
lexicon = <chemdataextractor.nlp.lexicon.ChemLexicon object>

	




	
clusters = True

	










.nlp.tag

Tagger implementations. Used for part-of-speech tagging and named entity recognition.


	
class chemdataextractor.nlp.tag.BaseTagger

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

Abstract tagger class from which all taggers inherit.

Subclasses must implement a tag() method.


	
tag(tokens)

	Return a list of (token, tag) tuples for the given list of token strings.


	Parameters

	tokens (list [https://docs.python.org/3/library/stdtypes.html#list](str [https://docs.python.org/3/library/stdtypes.html#str])) – The list of tokens to tag.



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list](tuple [https://docs.python.org/3/library/stdtypes.html#tuple](str [https://docs.python.org/3/library/stdtypes.html#str], str [https://docs.python.org/3/library/stdtypes.html#str]))










	
tag_sents(sentences)

	Apply the tag method to each sentence in sentences.






	
evaluate(gold)

	Evaluate the accuracy of this tagger using a gold standard corpus.


	Parameters

	str))) gold (list [https://docs.python.org/3/library/stdtypes.html#list](list [https://docs.python.org/3/library/stdtypes.html#list](tuple [https://docs.python.org/3/library/stdtypes.html#tuple](str [https://docs.python.org/3/library/stdtypes.html#str],) – The list of tagged sentences to score the tagger on.



	Returns

	Tagger accuracy value.



	Return type

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














	
class chemdataextractor.nlp.tag.NoneTagger

	Bases: chemdataextractor.nlp.tag.BaseTagger

Tag every token with None.


	
tag(tokens)

	








	
class chemdataextractor.nlp.tag.RegexTagger(patterns=None, lexicon=None)

	Bases: chemdataextractor.nlp.tag.BaseTagger

Regular Expression Tagger.


	
__init__(patterns=None, lexicon=None)

	
	Parameters

	string)) patterns (list [https://docs.python.org/3/library/stdtypes.html#list](tuple [https://docs.python.org/3/library/stdtypes.html#tuple](string,) – List of (regex, tag) pairs.










	
patterns = [('^-?[0-9]+(.[0-9]+)?$', 'CD'), ('(The|the|A|a|An|an)$', 'AT'), ('.*able$', 'JJ'), ('.*ness$', 'NN'), ('.*ly$', 'RB'), ('.*s$', 'NNS'), ('.*ing$', 'VBG'), ('.*ed$', 'VBD'), ('.*', 'NN')]

	Regular expression patterns in (regex, tag) tuples.






	
lexicon = <chemdataextractor.nlp.lexicon.Lexicon object>

	The lexicon to use






	
tag(tokens)

	Return a list of (token, tag) tuples for a given list of tokens.










	
class chemdataextractor.nlp.tag.AveragedPerceptron

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

Averaged Perceptron implementation.

Based on implementation by Matthew Honnibal, released under the MIT license.


	See more:

	http://spacy.io/blog/part-of-speech-POS-tagger-in-python/
https://github.com/sloria/textblob-aptagger






	
__init__()

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






	
predict(features)

	Dot-product the features and current weights and return the best label.






	
update(truth, guess, features)

	Update the feature weights.






	
average_weights()

	Average weights from all iterations.






	
save(path)

	Save the pickled model weights.






	
load(path)

	Load the pickled model weights.










	
class chemdataextractor.nlp.tag.ApTagger(model=None, lexicon=None, clusters=None)

	Bases: chemdataextractor.nlp.tag.BaseTagger

Greedy Averaged Perceptron tagger, based on implementation by Matthew Honnibal, released under the MIT license.


	See more:

	http://spacy.io/blog/part-of-speech-POS-tagger-in-python/
https://github.com/sloria/textblob-aptagger






	
START = ['-START-', '-START2-']

	




	
__init__(model=None, lexicon=None, clusters=None)

	




	
lexicon = <chemdataextractor.nlp.lexicon.Lexicon object>

	




	
clusters = False

	




	
tag(tokens)

	Return a list of (token, tag) tuples for a given list of tokens.






	
train(sentences, nr_iter=5)

	Train a model from sentences.


	Parameters

	
	sentences – A list of sentences, each of which is a list of (token, tag) tuples.


	nr_iter – Number of training iterations.













	
save(f)

	Save pickled model to file.






	
load(model)

	Load pickled model.










	
class chemdataextractor.nlp.tag.CrfTagger(model=None, lexicon=None, clusters=None, params=None)

	Bases: chemdataextractor.nlp.tag.BaseTagger

Tagger that uses Conditional Random Fields (CRF).


	
__init__(model=None, lexicon=None, clusters=None, params=None)

	




	
lexicon = <chemdataextractor.nlp.lexicon.Lexicon object>

	




	
clusters = False

	




	
params = {'c1': 1.0, 'c2': 0.001, 'feature.possible_states': False, 'feature.possible_transitions': False, 'max_iterations': 50}

	//www.chokkan.org/software/crfsuite/manual.html


	Type

	Parameters to pass to training algorithm. See http










	
load(model)

	




	
tag(tokens)

	Return a list of ((token, tag), label) tuples for a given list of (token, tag) tuples.






	
train(sentences, model)

	Train the CRF tagger using CRFSuite.


	Params sentences

	Annotated sentences.



	Params model

	Path to save pickled model.














	
class chemdataextractor.nlp.tag.DictionaryTagger(words=None, model=None, entity=None, case_sensitive=None, lexicon=None)

	Bases: chemdataextractor.nlp.tag.BaseTagger

Dictionary Tagger. Tag tokens based on inclusion in a DAWG.


	
delimiters = re.compile('(^.|\\b|\\s|\\W|.$)')

	Delimiters that define where matches are allowed to start or end.






	
__init__(words=None, model=None, entity=None, case_sensitive=None, lexicon=None)

	
	Parameters

	words (list [https://docs.python.org/3/library/stdtypes.html#list](list [https://docs.python.org/3/library/stdtypes.html#list](string))) – list of words, each of which is a list of tokens.










	
model = None

	DAWG model file path.






	
entity = 'CM'

	Optional no B/I?


	Type

	Entity tag. Matches will be tagged like ‘B-CM’ and ‘I-CM’ according to IOB scheme. TODO










	
case_sensitive = False

	Whether dictionary matches are case sensitive.






	
lexicon = <chemdataextractor.nlp.lexicon.Lexicon object>

	The lexicon to use.






	
load(model)

	Load pickled DAWG from disk.






	
save(path)

	Save pickled DAWG to disk.






	
build(words)

	Construct dictionary DAWG from tokenized words.






	
tag(tokens)

	Return a list of (token, tag) tuples for a given list of tokens.












.nlp.tokenize

Word and sentence tokenizers.


	
class chemdataextractor.nlp.tokenize.BaseTokenizer

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

Abstract base class from which all Tokenizer classes inherit.

Subclasses must implement a span_tokenize(text) method that returns a list of integer offset tuples that
identify tokens in the text.


	
tokenize(s)

	Return a list of token strings from the given sentence.


	Parameters

	s (string) – The sentence string to tokenize.



	Return type

	iter(str [https://docs.python.org/3/library/stdtypes.html#str])










	
span_tokenize(s)

	Return a list of integer offsets that identify tokens in the given sentence.


	Parameters

	s (string) – The sentence string to tokenize.



	Return type

	iter(tuple [https://docs.python.org/3/library/stdtypes.html#tuple](int [https://docs.python.org/3/library/functions.html#int], int [https://docs.python.org/3/library/functions.html#int]))














	
chemdataextractor.nlp.tokenize.regex_span_tokenize(s, regex)

	Return spans that identify tokens in s split using regex.






	
class chemdataextractor.nlp.tokenize.SentenceTokenizer(model=None)

	Bases: chemdataextractor.nlp.tokenize.BaseTokenizer

Sentence tokenizer that uses the Punkt algorithm by Kiss & Strunk (2006).


	
__init__(model=None)

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






	
model = 'models/punkt_english.pickle'

	




	
get_sentences(text)

	




	
span_tokenize(s)

	Return a list of integer offsets that identify sentences in the given text.


	Parameters

	s (string) – The text to tokenize into sentences.



	Return type

	iter(tuple [https://docs.python.org/3/library/stdtypes.html#tuple](int [https://docs.python.org/3/library/functions.html#int], int [https://docs.python.org/3/library/functions.html#int]))














	
class chemdataextractor.nlp.tokenize.ChemSentenceTokenizer(model=None)

	Bases: chemdataextractor.nlp.tokenize.SentenceTokenizer

Sentence tokenizer that uses the Punkt algorithm by Kiss & Strunk (2006), trained on chemistry text.


	
model = 'models/punkt_chem-1.0.pickle'

	








	
class chemdataextractor.nlp.tokenize.WordTokenizer(split_last_stop=True)

	Bases: chemdataextractor.nlp.tokenize.BaseTokenizer

Standard word tokenizer for generic English text.


	
SPLIT = ['----', '––––', '————', '<--->', '---', '–––', '———', '<-->', '-->', '...', '--', '––', '——', '``', "''", '->', '<', '>', '–', '—', '―', '~', '⁓', '∼', '°', ';', '@', '#', '$', '£', '€', '%', '&', '?', '!', '™', '®', '…', '⋯', '†', '‡', '§', '¶≠', '≡', '≢', '≣', '≤', '≥', '≦', '≧', '≨', '≩', '≪', '≫', '≈', '=', '÷', '×', '→', '⇄', '"', '“', '”', '„', '‟', '‘', '‚', '‛', '`', '´', '′', '″', '‴', '‵', '‶', '‷', '⁗', '(', '[', '{', '}', ']', ')', '/', '⁄', '∕', '−', '‒', '+', '±']

	Split before and after these sequences, wherever they occur, unless entire token is one of these sequences






	
SPLIT_NO_DIGIT = [':', ',']

	Split around these sequences unless they are followed by a digit






	
SPLIT_START_WORD = ["''", '``', "'"]

	Split after these sequences if they start a word






	
SPLIT_END_WORD = ["'s", "'m", "'d", "'ll", "'re", "'ve", "n't", "''", "'", '’s', '’m', '’d', '’ll', '’re', '’ve', 'n’t', '’', '’’']

	Split before these sequences if they end a word






	
NO_SPLIT_STOP = ['...', 'al.', 'Co.', 'Ltd.', 'Pvt.', 'A.D.', 'B.C.', 'B.V.', 'S.D.', 'U.K.', 'U.S.', 'r.t.']

	Don’t split full stop off last token if it is one of these sequences






	
CONTRACTIONS = [('cannot', 3), ("d'ye", 1), ('d’ye', 1), ('gimme', 3), ('gonna', 3), ('gotta', 3), ('lemme', 3), ("mor'n", 3), ('mor’n', 3), ('wanna', 3), ("'tis", 2), ("'twas", 2)]

	Split these contractions at the specified index






	
NO_SPLIT = {'mm-hm', 'mm-mm', 'o-kay', 'uh-huh', 'uh-oh', 'wanna-be'}

	Don’t split these sequences.






	
NO_SPLIT_PREFIX = {'a', 'agro', 'ante', 'anti', 'arch', 'be', 'bi', 'bio', 'co', 'counter', 'cross', 'cyber', 'de', 'e', 'eco', 'ex', 'extra', 'inter', 'intra', 'macro', 'mega', 'micro', 'mid', 'mini', 'multi', 'neo', 'non', 'over', 'pan', 'para', 'peri', 'post', 'pre', 'pro', 'pseudo', 'quasi', 're', 'semi', 'sub', 'super', 'tri', 'u', 'ultra', 'un', 'uni', 'vice', 'x'}

	Don’t split around hyphens with these prefixes






	
NO_SPLIT_SUFFIX = {'-o-torium', 'esque', 'ette', 'fest', 'fold', 'gate', 'itis', 'less', 'most', 'rama', 'wise'}

	Don’t split around hyphens with these suffixes.






	
NO_SPLIT_CHARS = '0123456789,\'"“”„‟‘’‚‛`´′″‴‵‶‷⁗'

	Don’t split around hyphens if only these characters before or after.






	
__init__(split_last_stop=True)

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






	
split_last_stop = None

	Whether to split off the final full stop (unless preceded by NO_SPLIT_STOP). Default True.






	
get_word_tokens(sentence, additional_regex=None)

	




	
get_additional_regex(sentence)

	




	
handle_additional_regex(s, span, nextspan, additional_regex)

	




	
span_tokenize(s, additional_regex=None)

	








	
class chemdataextractor.nlp.tokenize.ChemWordTokenizer(split_last_stop=True)

	Bases: chemdataextractor.nlp.tokenize.WordTokenizer

Word Tokenizer for chemistry text.


	
SPLIT = ['----', '––––', '————', '<--->', '---', '–––', '———', '<-->', '-->', '...', '--', '––', '——', '<', ').', '.(', '–', '—', '―', '~', '⁓', '∼', '°', '@', '#', '$', '£', '€', '%', '&', '?', '!', '™', '®', '…', '⋯', '†', '‡', '§', '¶≠', '≡', '≢', '≣', '≤', '≥', '≦', '≧', '≨', '≩', '≪', '≫', '≈', '=', '÷', '×', '⇄', '"', '“', '”', '„', '‟', '‘', '‚', '‛', '`', '´']

	Split before and after these sequences, wherever they occur, unless entire token is one of these sequences






	
SPLIT_END = [':', ',', '(TM)', '(R)', '(®)', '(™)', '(■)', '(◼)', '(●)', '(▲)', '(○)', '(◆)', '(▼)', '(⧫)', '(△)', '(◇)', '(▽)', '(⬚)', '(×)', '(□)', '(•)', '’', '°C']

	Split before these sequences if they end a token






	
SPLIT_END_NO_DIGIT = ['(aq)', '(aq.)', '(s)', '(l)', '(g)']

	Split before these sequences if they end a token, unless preceded by a digit






	
NO_SPLIT_SLASH = ['+', '-', '−']

	Don’t split around slash when both preceded and followed by these characters






	
QUANTITY_RE = re.compile('^((?P<split>\\d\\d\\d)g|(?P<_split1>[-−]?\\d+\\.\\d+|10[-−]\\d+)(g|s|m|N|V)([-−]?[1-4])?|(?P<_split2>\\d*[-−]?\\d+\\.?\\d*)([pnµμm]A|[µμmk]g|[kM]J|m[lL]|[nµμm]?M|[nµμmc]m|kN|[mk]V|[mkMG]?W|[mnpμµ]s|H)

	Regular expression that matches a numeric quantity with units






	
NO_SPLIT_PREFIX_ENDING = re.compile('(^\\(.*\\)|^[\\d,\'"“”„‟‘’‚‛`´′″‴‵‶‷⁗Α-Ωα-ω]+|ano|ato|azo|boc|bromo|cbz|chloro|eno|fluoro|fmoc|ido|ino|io|iodo|mercapto|nitro|ono|oso|oxalo|oxo|oxy|phospho|telluro|tms|yl|ylen|ylene|yliden|ylidene|yl)

	Don’t split on hyphen if the prefix matches this regular expression






	
NO_SPLIT_CHEM = re.compile('([\\-α-ω]|\\d+,\\d+|\\d+[A-Z]|^d\\d\\d?$|acetic|acetyl|acid|acyl|anol|azo|benz|bromo|carb|cbz|chlor|cyclo|ethan|ethyl|fluoro|fmoc|gluc|hydro|idyl|indol|iene|ione|iodo|mercapto|n,n|nitro|noic|o,o|oxal, re.IGNORECASE)

	Don’t split on hyphen if prefix or suffix match this regular expression






	
NO_SPLIT_PREFIX = {'a', 'aci', 'adeno', 'agro', 'aldehydo', 'allo', 'alpha', 'altro', 'ambi', 'ante', 'anti', 'aorto', 'arachno', 'arch', 'as', 'be', 'beta', 'bi', 'bio', 'bis', 'catena', 'centi', 'chi', 'chiro', 'circum', 'cis', 'closo', 'co', 'colo', 'conjuncto', 'conta', 'contra', 'cortico', 'cosa', 'counter', 'cran', 'cross', 'crypto', 'cyber', 'cyclo', 'de', 'deca', 'deci', 'delta', 'demi', 'di', 'dis', 'dl', 'e', 'eco', 'electro', 'endo', 'ennea', 'ent', 'epi', 'epsilon', 'erythro', 'eta', 'ex', 'exo', 'extra', 'ferro', 'galacto', 'gamma', 'gastro', 'giga', 'gluco', 'glycero', 'graft', 'gulo', 'hemi', 'hepta', 'hexa', 'homo', 'hydro', 'hypho', 'hypo', 'ideo', 'idio', 'in', 'infra', 'inter', 'intra', 'iota', 'iso', 'judeo', 'kappa', 'keto', 'kis', 'lambda', 'lyxo', 'macro', 'manno', 'medi', 'mega', 'meso', 'meta', 'micro', 'mid', 'milli', 'mini', 'mono', 'mu', 'muco', 'multi', 'musculo', 'myo', 'nano', 'neo', 'neuro', 'nido', 'nitro', 'non', 'nona', 'nor', 'novem', 'novi', 'nu', 'octa', 'octi', 'octo', 'omega', 'omicron', 'ortho', 'over', 'paleo', 'pan', 'para', 'pelvi', 'penta', 'peri', 'pheno', 'phi', 'pi', 'pica', 'pneumo', 'poly', 'post', 'pre', 'preter', 'pro', 'pseudo', 'psi', 'quadri', 'quasi', 'quater', 'quinque', 're', 'recto', 'rho', 'ribo', 'salpingo', 'scyllo', 'sec', 'semi', 'sept', 'septi', 'sero', 'sesqui', 'sexi', 'sigma', 'sn', 'soci', 'sub', 'super', 'supra', 'sur', 'sym', 'syn', 'talo', 'tau', 'tele', 'ter', 'tera', 'tert', 'tetra', 'theta', 'threo', 'trans', 'tri', 'triangulo', 'tris', 'u', 'uber', 'ultra', 'un', 'uni', 'unsym', 'upsilon', 'veno', 'ventriculo', 'vice', 'x', 'xi', 'xylo', 'zeta'}

	Don’t split on hyphen if the prefix is one of these sequences






	
SPLIT_SUFFIX = {'absorption', 'abstinent', 'abstraction', 'abuse', 'accelerated', 'accepting', 'acclimated', 'acclimation', 'acid', 'activated', 'activation', 'active', 'activity', 'addition', 'adducted', 'adducts', 'adequate', 'adjusted', 'administrated', 'adsorption', 'affected', 'aged', 'alcohol', 'alcoholic', 'algae', 'alginate', 'alkaline', 'alkylated', 'alkylation', 'alkyne', 'analogous', 'anesthetized', 'appended', 'armed', 'aromatic', 'assay', 'assemblages', 'assisted', 'associated', 'atom', 'atoms', 'attenuated', 'attributed', 'backbone', 'base', 'based', 'bearing', 'benzylation', 'binding', 'biomolecule', 'biotic', 'blocking', 'blood', 'bond', 'bonded', 'bonding', 'bonds', 'boosted', 'bottle', 'bottled', 'bound', 'bridge', 'bridged', 'buffer', 'buffered', 'caged', 'cane', 'capped', 'capturing', 'carrier', 'carrying', 'catalysed', 'catalyzed', 'cation', 'caused', 'centered', 'challenged', 'chelating', 'cleaving', 'coated', 'coating', 'coenzyme', 'competing', 'competitive', 'complex', 'complexes', 'compound', 'compounds', 'concentration', 'conditioned', 'conditions', 'conducting', 'configuration', 'confirmed', 'conjugate', 'conjugated', 'conjugates', 'connectivity', 'consuming', 'contained', 'containing', 'contaminated', 'control', 'converting', 'coordinate', 'coordinated', 'copolymer', 'copolymers', 'core', 'cored', 'cotransport', 'coupled', 'covered', 'crosslinked', 'cyclized', 'damaged', 'dealkylation', 'decocted', 'decorated', 'deethylation', 'deficiency', 'deficient', 'defined', 'degrading', 'demethylated', 'demethylation', 'dendrimer', 'density', 'dependant', 'dependence', 'dependent', 'deplete', 'depleted', 'depleting', 'depletion', 'depolarization', 'depolarized', 'deprived', 'derivatised', 'derivative', 'derivatives', 'derivatized', 'derived', 'desorption', 'detected', 'devalued', 'dextran', 'dextrans', 'diabetic', 'dimensional', 'dimer', 'distribution', 'divalent', 'domain', 'dominated', 'donating', 'donor', 'dopant', 'doped', 'doping', 'dosed', 'dot', 'drinking', 'driven', 'drug', 'drugs', 'dye', 'edge', 'efficiency', 'electrodeposited', 'electrolyte', 'elevating', 'elicited', 'embedded', 'emersion', 'emitting', 'encapsulated', 'encapsulating', 'enclosed', 'enhanced', 'enhancing', 'enriched', 'enrichment', 'enzyme', 'epidermal', 'equivalents', 'etched', 'ethanolamine', 'evoked', 'exchange', 'excimer', 'excluder', 'expanded', 'experimental', 'exposed', 'exposure', 'expressing', 'extract', 'extraction', 'fed', 'finger', 'fixed', 'fixing', 'flanking', 'flavonoid', 'fluorescence', 'formation', 'forming', 'fortified', 'free', 'function', 'functionalised', 'functionalized', 'functionalyzed', 'fused', 'gas', 'gated', 'generating', 'glucuronidating', 'glycoprotein', 'glycosylated', 'glycosylation', 'gradient', 'grafted', 'group', 'groups', 'halogen', 'heterocyclic', 'homologues', 'hydrogel', 'hydrolyzing', 'hydroxylated', 'hydroxylation', 'hydroxysteroid', 'immersion', 'immobilized', 'immunoproteins', 'impregnated', 'imprinted', 'inactivated', 'increased', 'increasing', 'incubated', 'independent', 'induce', 'induced', 'inducible', 'inducing', 'induction', 'influx', 'inhibited', 'inhibitor', 'inhibitory', 'initiated', 'injected', 'insensitive', 'insulin', 'integrated', 'interlinked', 'intermediate', 'intolerant', 'intoxicated', 'ion', 'ions', 'island', 'isomer', 'isomers', 'knot', 'label', 'labeled', 'labeling', 'labelled', 'laden', 'lamp', 'laser', 'layer', 'layers', 'lesioned', 'ligand', 'ligated', 'like', 'limitation', 'limited', 'limiting', 'lined', 'linked', 'linker', 'lipid', 'lipids', 'lipoprotein', 'liposomal', 'liposomes', 'liquid', 'liver', 'loaded', 'loading', 'locked', 'loss', 'lowering', 'lubricants', 'luminance', 'luminescence', 'maintained', 'majority', 'making', 'mannosylated', 'material', 'mediated', 'metabolizing', 'metal', 'metallized', 'methylation', 'migrated', 'mimetic', 'mimicking', 'mixed', 'mixture', 'mode', 'model', 'modified', 'modifying', 'modulated', 'moiety', 'molecule', 'monoadducts', 'monomer', 'mutated', 'nanogel', 'nanoparticle', 'nanotube', 'need', 'negative', 'nitrosated', 'nitrosation', 'nitrosylation', 'nmr', 'noncompetitive', 'normalized', 'nuclear', 'nucleoside', 'nucleosides', 'nucleotide', 'nucleotides', 'nutrition', 'olefin', 'olefins', 'oligomers', 'omitted', 'only', 'outcome', 'overload', 'oxidation', 'oxidized', 'oxo-mediated', 'oxygenation', 'page', 'paired', 'pathway', 'patterned', 'peptide', 'permeabilized', 'permeable', 'phase', 'phospholipids', 'phosphopeptide', 'phosphorylated', 'pillared', 'placebo', 'planted', 'plasma', 'polymer', 'polymers', 'poor', 'porous', 'position', 'positive', 'postlabeling', 'precipitated', 'preferring', 'pretreated', 'primed', 'produced', 'producing', 'production', 'promoted', 'promoting', 'protected', 'protein', 'proteomic', 'protonated', 'provoked', 'purified', 'radical', 'reacting', 'reaction', 'reactive', 'reagents', 'rearranged', 'receptor', 'receptors', 'recognition', 'redistribution', 'redox', 'reduced', 'reducing', 'reduction', 'refractory', 'refreshed', 'regenerating', 'regulated', 'regulating', 'regulatory', 'related', 'release', 'releasing', 'replete', 'requiring', 'resistance', 'resistant', 'resitant', 'response', 'responsive', 'responsiveness', 'restricted', 'resulted', 'retinal', 'reversible', 'ribosylated', 'ribosylating', 'ribosylation', 'rich', 'right', 'ring', 'saturated', 'scanning', 'scavengers', 'scavenging', 'sealed', 'secreting', 'secretion', 'seeking', 'selective', 'selectivity', 'semiconductor', 'sensing', 'sensitive', 'sensitized', 'soluble', 'solution', 'solvent', 'sparing', 'specific', 'spiked', 'stabilised', 'stabilized', 'stabilizing', 'stable', 'stained', 'steroidal', 'stimulated', 'stimulating', 'storage', 'stressed', 'stripped', 'substituent', 'substituted', 'substitution', 'substrate', 'sufficient', 'sugar', 'sugars', 'supplemented', 'supported', 'suppressed', 'surface', 'susceptible', 'sweetened', 'synthesizing', 'tagged', 'target', 'telopeptide', 'terminal', 'terminally', 'terminated', 'termini', 'terminus', 'ternary', 'terpolymer', 'tertiary', 'tested', 'testes', 'tethered', 'tetrabrominated', 'tolerance', 'tolerant', 'toxicity', 'toxin', 'tracer', 'transfected', 'transfer', 'transition', 'transport', 'transporter', 'treated', 'treating', 'treatment', 'triggered', 'turn', 'type', 'unesterified', 'untreated', 'vacancies', 'vacancy', 'variable', 'water', 'yeast', 'yield', 'zwitterion'}

	Split on hyphens followed by one of these sequences






	
NO_SPLIT = {'°c'}

	




	
get_additional_regex(sentence)

	








	
class chemdataextractor.nlp.tokenize.FineWordTokenizer(split_last_stop=True)

	Bases: chemdataextractor.nlp.tokenize.WordTokenizer

Word Tokenizer that also split around hyphens and all colons.


	
SPLIT = ['----', '––––', '————', '<--->', '---', '–––', '———', '<-->', '-->', '...', '--', '––', '——', '``', "''", '->', '<', '>', '–', '—', '―', '~', '⁓', '∼', '°', ';', '@', '#', '$', '£', '€', '%', '&', '?', '!', '™', '®', '…', '⋯', '†', '‡', '§', '¶≠', '≡', '≢', '≣', '≤', '≥', '≦', '≧', '≨', '≩', '≪', '≫', '≈', '=', '÷', '×', '→', '⇄', '"', '“', '”', '„', '‟', '‘', '’', '‚', '‛', '`', '´', '′', '″', '‴', '‵', '‶', '‷', '⁗', '(', '[', '{', '}', ']', ')', '/', '⁄', '∕', '-', '−', '‒', '‐', '‑', '+', '±', ':']

	Split before and after these sequences, wherever they occur, unless entire token is one of these sequences






	
SPLIT_NO_DIGIT = [',']

	Split before these sequences if they end a token






	
NO_SPLIT = {}

	




	
NO_SPLIT_PREFIX = {}

	Don’t split around hyphens with these prefixes






	
NO_SPLIT_SUFFIX = {}

	Don’t split around hyphens with these suffixes.















          

      

      

    

  

    
      
          
            
  


.parse

Chemical property parsers. Parsers have been refactored in 2.0 which has introduced breaking changes to older code. Please refer to the examples and the migration guide for 2.0 for an overview of the changes.

Parse text using rule-based grammars.


.parse.actions

Actions to perform during parsing.


	
chemdataextractor.parse.actions.flatten(tokens, start, result)

	Replace all child results with their text contents.






	
chemdataextractor.parse.actions.join(tokens, start, result)

	Join tokens into a single string with spaces between.






	
chemdataextractor.parse.actions.merge(tokens, start, result)

	Join tokens into a single string with no spaces.






	
chemdataextractor.parse.actions.strip_stop(tokens, start, result)

	Remove trailing full stop from tokens.






	
chemdataextractor.parse.actions.fix_whitespace(tokens, start, result)

	Fix whitespace around hyphens and commas. Can be used to remove whitespace tokenization artefacts.








.parse.auto

Parser for automatic parsing, without user-written parsing rules.
Mainly used for tables.

Models must be constructed in a certain way for them to work optimally with autoparsers. Namely, they should have:


	A specifier field with an associated parse expression (Optional, only required if autoparsers are desired). These parse expressions will be updated automatically using forward-looking Interdependency Resolution if the updatable flag is set to True.


	These specifiers should also have required set to True so that spurious matches are not found.


	If applicable, a compound entity, named compound.




Any parse_expressions set in the model should have an added action to ensure that the results are a single word. An example would be to call add_action(join) on each parse expression.


	
chemdataextractor.parse.auto.construct_unit_element(dimensions)

	Construct an element for detecting units for the dimensions given.
Any magnitude modifiers (e.g. kilo) will be automatically handled.


	Parameters

	dimensions (Dimension) – The dimensions that the element produced will look for.



	Returns

	An Element to look for units of given dimensions. If None or Dimensionless are passed in, returns None.



	Return type

	BaseParserElement or None [https://docs.python.org/3/library/constants.html#None]










	
chemdataextractor.parse.auto.construct_category_element(category_dict)

	Construct an element for detecting categories.


	Parameters

	category (Category) – The Category to look for.



	Return type

	BaseParserElement or None [https://docs.python.org/3/library/constants.html#None]










	
chemdataextractor.parse.auto.match_dimensions_of(model)

	Produces a function that checks whether the given results of parsing match the
dimensions of the model provided.


	Parameters

	model (QuantityModel) – The model with which to check dimensions.



	Returns

	A function which will return True if the results of parsing match the model’s dimensions, False if not.



	Return type

	function(tuple [https://docs.python.org/3/library/stdtypes.html#tuple](list [https://docs.python.org/3/library/stdtypes.html#list](Element), int [https://docs.python.org/3/library/functions.html#int]) -> bool)










	
chemdataextractor.parse.auto.create_entities_list(entities)

	For a list of Base parser entities, creates an entity of structure. For example, with 4 entities in the list, the output is:

(entities[0] | entities[1] | entities[2] | entities[3])






	Parameters

	entities – BaseParserElement type objects



	Returns

	BaseParserElement type object










	
class chemdataextractor.parse.auto.BaseAutoParser

	Bases: chemdataextractor.parse.base.BaseParser


	
model = None

	




	
__init__()

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






	
interpret(result, start, end)

	








	
class chemdataextractor.parse.auto.AutoSentenceParser(lenient=False, chem_name=<chemdataextractor.parse.elements.First object>)

	Bases: chemdataextractor.parse.auto.BaseAutoParser, chemdataextractor.parse.base.BaseSentenceParser


	
__init__(lenient=False, chem_name=<chemdataextractor.parse.elements.First object>)

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






	
trigger_phrase

	




	
root

	








	
class chemdataextractor.parse.auto.AutoTableParser(chem_name=<chemdataextractor.parse.elements.First object>)

	Bases: chemdataextractor.parse.auto.BaseAutoParser, chemdataextractor.parse.base.BaseTableParser

Additions for automated parsing of tables


	
__init__(chem_name=<chemdataextractor.parse.elements.First object>)

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






	
root

	










.parse.base

Base classes for parsing sentences and tables.


	
class chemdataextractor.parse.base.BaseParser

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


	
model = None

	




	
trigger_phrase = None

	Optional BaseParserElement instance.
All sentences are run through this before the full root phrase is applied to the
sentence. If nothing is found for this phrase, the sentence will not go through
the full root phrase. This is done for performance reasons, and if not set,
ChemDataExtractor will perform as it did in previous versions. If this phrase is
set to an appropriate value, it can help ChemDataExtractor perform at up to 2x
its previous speed.

To ensure that this works as intended, the BaseParserElement
should be a simple parse rule (substantially simpler than the root)
that takes little time to process.






	
root

	




	
interpret(result, start, end)

	




	
extract_error(string)

	Extract the error from a string

Usage:

bp = BaseParser()
test_string = '150±5'
end_value = bp.extract_error(test_string)
print(end_value) # 5






	Parameters

	string (str [https://docs.python.org/3/library/stdtypes.html#str]) – A representation of the value and error as a string



	Returns

	The error expressed as a float .



	Return type

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










	
extract_value(string)

	Takes a string and returns a list of floats representing the string given.

Usage:

bp = BaseParser()
test_string = '150 to 160'
end_value = bp.extract_value(test_string)
print(end_value) # [150., 160.]






	Parameters

	string (str [https://docs.python.org/3/library/stdtypes.html#str]) – A representation of the values as a string



	Returns

	The value expressed as a list of floats of length 1 if the value had no range,
and as a list of floats of length 2 if it was a range.



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list](float [https://docs.python.org/3/library/functions.html#float])










	
extract_units(string, strict=False)

	Takes a string and returns a Unit.
Raises TypeError if strict and the dimensions do not match the expected dimensions
or the string has extraneous characters, e.g. if a string Fe was given, and we were
looking for a temperature, strict=False would return Fahrenheit, strinct=True would
raise a TypeError.

Usage:

bp = QuantityParser()
bp.model = QuantityModel()
bp.model.dimensions = Temperature() * Length()**0.5 * Time()**(1.5)
test_string = 'Kh2/(km/s)-1/2'
end_units = bp.extract_units(test_string, strict=True)
print(end_units) # Units of: (10^1.5) * Hour^(2.0)  Meter^(0.5)  Second^(-0.5)  Kelvin^(1.0)






	Parameters

	
	string (str [https://docs.python.org/3/library/stdtypes.html#str]) – A representation of the units as a string


	strict (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to raise a TypeError if the dimensions of the parsed units do not have the expected dimensions.






	Returns

	The string expressed as a Unit



	Return type

	chemdataextractor.quantities.Unit














	
class chemdataextractor.parse.base.BaseSentenceParser

	Bases: chemdataextractor.parse.base.BaseParser

Base class for parsing sentences. To implement a parser for a new property,
impelement the interpret function.


	
parse_sentence(tokens)

	Parse a sentence. This function is primarily called by the
records property of
Sentence.


	Parameters

	tokens (list [https://docs.python.org/3/library/stdtypes.html#list][(token,tag)]) – List of tokens for parsing. When this method
is called by chemdataextractor.doc.text.Sentence.records,
the tokens passed in are chemdataextractor.doc.text.Sentence.tagged_tokens.



	Returns

	All the models found in the sentence.



	Return type

	Iterator[chemdataextractor.model.base.BaseModel]














	
class chemdataextractor.parse.base.BaseTableParser

	Bases: chemdataextractor.parse.base.BaseParser

Base class for parsing new-style tables. To implement a parser for a new property,
impelement the interpret function.


	
parse_cell(cell)

	Parse a cell. This function is primarily called by the
records property of
Table.


	Parameters

	tokens (list [https://docs.python.org/3/library/stdtypes.html#list][(token,tag)]) – List of tokens for parsing. When this method
is called by chemdataextractor.doc.text.table.Table,
the tokens passed in are in the same form as
chemdataextractor.doc.text.Sentence.tagged_tokens, after the
category table has been flattened into a sentence.



	Returns

	All the models found in the table.



	Return type

	Iterator[chemdataextractor.model.base.BaseModel]
















.parse.cem

Chemical entity mention parser elements.
..codeauthor:: Matt Swain (mcs07@cam.ac.uk)
..codeauthor:: Callum Court (cc889@cam.ac.uk)


	
chemdataextractor.parse.cem.strict_chemical_label = <chemdataextractor.parse.elements.And object>

	Chemical label. Very permissive - must be used in context to avoid false positives.






	
chemdataextractor.parse.cem.chemical_label_phrase1 = <chemdataextractor.parse.elements.And object>

	Chemical label with a label type before






	
chemdataextractor.parse.cem.chemical_label_phrase2 = <chemdataextractor.parse.elements.And object>

	Chemical label with synthesis of before






	
chemdataextractor.parse.cem.element_symbol = <chemdataextractor.parse.elements.Regex object>

	Mostly unambiguous element symbols






	
chemdataextractor.parse.cem.registry_number = <chemdataextractor.parse.elements.First object>

	Registry number patterns






	
chemdataextractor.parse.cem.amino_acid = <chemdataextractor.parse.elements.Regex object>

	Amino acid abbreviations. His removed, too ambiguous






	
chemdataextractor.parse.cem.formula = <chemdataextractor.parse.elements.First object>

	Chemical formula patterns, updated to include Inorganic compound formulae






	
chemdataextractor.parse.cem.other_solvent = <chemdataextractor.parse.elements.First object>

	Solvent names.






	
chemdataextractor.parse.cem.standardize_role(role)

	Convert role text into standardized form.






	
class chemdataextractor.parse.cem.CompoundParser

	Bases: chemdataextractor.parse.base.BaseSentenceParser

Chemical name possibly with an associated label.


	
root

	




	
interpret(result, start, end)

	








	
class chemdataextractor.parse.cem.ChemicalLabelParser

	Bases: chemdataextractor.parse.base.BaseSentenceParser

Chemical label occurrences with no associated name.


	
root

	




	
interpret(result, start, end)

	








	
class chemdataextractor.parse.cem.CompoundHeadingParser

	Bases: chemdataextractor.parse.base.BaseSentenceParser

Better matching of abbreviated names in dedicated compound headings.


	
root = <chemdataextractor.parse.elements.Group object>

	




	
interpret(result, start, end)

	








	
class chemdataextractor.parse.cem.CompoundTableParser

	Bases: chemdataextractor.parse.base.BaseTableParser


	
entities = <chemdataextractor.parse.elements.First object>

	




	
root

	




	
interpret(result, start, end)

	










.parse.common

Common parser elements.




.parse.context




.parse.elements

Parser elements.


	
exception chemdataextractor.parse.elements.ParseException(tokens, i=0, msg=None, element=None)

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

Exception thrown by a ParserElement when it doesn’t match input.


	
__init__(tokens, i=0, msg=None, element=None)

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






	
classmethod wrap(parse_exception)

	








	
chemdataextractor.parse.elements.safe_name(name)

	Make name safe for use in XML output.






	
class chemdataextractor.parse.elements.BaseParserElement

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

Abstract base parser element class.


	
__init__()

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






	
actions = None

	name for BaseParserElement. This is used to set the name of the Element when a result is found


	Type

	str [https://docs.python.org/3/library/stdtypes.html#str] or None [https://docs.python.org/3/library/constants.html#None]










	
streamlined = None

	list of actions that will be applied to the results after parsing. Actions are functions with arguments of (tokens, start, result)


	Type

	list [https://docs.python.org/3/library/stdtypes.html#list](chemdataextractor.parse.actions)










	
set_action(*fns)

	




	
add_action(*fns)

	




	
with_condition(condition)

	Add a condition to the parser element. The condition must be a function that takes
a match and return True or False, i.e. a function which takes tuple(list(Element), int)
and returns bool. If the function evaluates True, the match is kept, while if the function
evaluates False, the match is discarded. The condition is executed after any other actions.






	
copy()

	




	
set_name(name)

	




	
scan(tokens, max_matches=9223372036854775807, overlap=False)

	Scans for matches in given tokens.


	Parameters

	
	string)) tokens (list [https://docs.python.org/3/library/stdtypes.html#list](tuple [https://docs.python.org/3/library/stdtypes.html#tuple](string,) – A tokenized representation of the text to scan. The first string in the tuple is the content, typically a word, and the second string is the part of speech tag.


	max_matches (int [https://docs.python.org/3/library/functions.html#int]) – The maximum number of matches to look for. Default is the maximum size possible for a list.


	overlap (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether the found results are allowed to overlap. Default False.






	Returns

	A generator of the results found. Each result is a tuple with the first element being a list of elements found, and the second and third elements are the start and end indices representing the span of the result.



	Return type

	generator(tuple [https://docs.python.org/3/library/stdtypes.html#tuple](list [https://docs.python.org/3/library/stdtypes.html#list](lxml.etree.Element), int [https://docs.python.org/3/library/functions.html#int], int [https://docs.python.org/3/library/functions.html#int]))










	
parse(tokens, i, actions=True)

	Parse given tokens and return results


	Parameters

	
	tokens (list [https://docs.python.org/3/library/stdtypes.html#list](tuple [https://docs.python.org/3/library/stdtypes.html#tuple](string, string))) – A tokenized representation of the text to scan. The first string in the tuple is the content, typically a word, and the second string is the part of speech tag.


	i (int [https://docs.python.org/3/library/functions.html#int]) – The index at which to start scanning from


	actions (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether the actions attached to this element will be executed. Default True.






	Returns

	A tuple where the first element is a list of elements found (can be None if no results were found), and the last index investigated.



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple](list [https://docs.python.org/3/library/stdtypes.html#list](Element) or None [https://docs.python.org/3/library/constants.html#None], int [https://docs.python.org/3/library/functions.html#int])










	
try_parse(tokens, i)

	




	
streamline()

	Streamlines internal representations. e.g., if we have something like And(And(And(And(a), b), c), d), streamline this to And(a, b, c, d)






	
hide()

	








	
class chemdataextractor.parse.elements.Any

	Bases: chemdataextractor.parse.elements.BaseParserElement

Always match a single token.






	
class chemdataextractor.parse.elements.NoMatch

	Bases: chemdataextractor.parse.elements.BaseParserElement






	
class chemdataextractor.parse.elements.Word(match)

	Bases: chemdataextractor.parse.elements.BaseParserElement

Match token text exactly. Case-sensitive.


	
__init__(match)

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










	
class chemdataextractor.parse.elements.Tag(match)

	Bases: chemdataextractor.parse.elements.BaseParserElement

Match tag exactly.


	
__init__(match)

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










	
class chemdataextractor.parse.elements.IWord(match)

	Bases: chemdataextractor.parse.elements.Word

Case-insensitive match token text.


	
__init__(match)

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










	
class chemdataextractor.parse.elements.Regex(pattern, flags=0, group=None)

	Bases: chemdataextractor.parse.elements.BaseParserElement

Match token text with regular expression.


	
__init__(pattern, flags=0, group=None)

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










	
class chemdataextractor.parse.elements.Start

	Bases: chemdataextractor.parse.elements.BaseParserElement

Match at start of tokens.


	
__init__()

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










	
class chemdataextractor.parse.elements.End

	Bases: chemdataextractor.parse.elements.BaseParserElement

Match at end of tokens.


	
__init__()

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










	
class chemdataextractor.parse.elements.ParseExpression(exprs)

	Bases: chemdataextractor.parse.elements.BaseParserElement

Abstract class for combining and post-processing parsed tokens.


	
__init__(exprs)

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






	
append(other)

	




	
copy()

	




	
streamline()

	Streamlines internal representations. e.g., if we have something like And(And(And(And(a), b), c), d), streamline this to And(a, b, c, d)










	
class chemdataextractor.parse.elements.And(exprs)

	Bases: chemdataextractor.parse.elements.ParseExpression

Match all in the given order.
Can probably be replaced by the plus operator ‘+’?


	
__init__(exprs)

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










	
class chemdataextractor.parse.elements.Or(exprs)

	Bases: chemdataextractor.parse.elements.ParseExpression

Match the longest.
Can probably be replaced by the pipe operator ‘|’.






	
class chemdataextractor.parse.elements.First(exprs)

	Bases: chemdataextractor.parse.elements.ParseExpression

Match the first.


	
__init__(exprs)

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










	
class chemdataextractor.parse.elements.ParseElementEnhance(expr)

	Bases: chemdataextractor.parse.elements.BaseParserElement

Abstract class for combining and post-processing parsed tokens.


	
__init__(expr)

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






	
streamline()

	Streamlines internal representations. e.g., if we have something like And(And(And(And(a), b), c), d), streamline this to And(a, b, c, d)










	
class chemdataextractor.parse.elements.FollowedBy(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Check ahead if matches.

Example:

Tn + FollowedBy('Neel temperature')
Tn will match only if followed by 'Neel temperature', but 'Neel temperature' will not be part of the output/tree










	
class chemdataextractor.parse.elements.Not(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Check ahead to disallow a match with the given parse expression.

Example:

Tn + Not('some_string')
Tn will match if not followed by 'some_string'










	
class chemdataextractor.parse.elements.ZeroOrMore(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Optional repetition of zero or more of the given expression.






	
class chemdataextractor.parse.elements.OneOrMore(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Repetition of one or more of the given expression.






	
class chemdataextractor.parse.elements.Optional(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Can be present but doesn’t need to be.
If present, will be added to the result/tree.


	
__init__(expr)

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










	
class chemdataextractor.parse.elements.Group(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

For nested tags; will group argument and give it a label, preserving the original sub-tags.
Otherwise, the default behaviour would be to rename the outermost tag in the argument.
Usage: Group(some_text)(‘new_tag) where ‘some_text’ is a previously tagged expression






	
class chemdataextractor.parse.elements.SkipTo(expr, include=False)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Skips to the next occurance of expression. Does not add the next occurance of expression to the parse tree.
For example:

entities + SkipTo(entities)





will output entities only once. Whereas:

entities + SkipTo(entities) + entities





will output entities as well as the second occurrence of entities after an arbitrary number of tokens in between.


	
__init__(expr, include=False)

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










	
class chemdataextractor.parse.elements.Hide(expr)

	Bases: chemdataextractor.parse.elements.ParseElementEnhance

Converter for ignoring the results of a parsed expression.
It wouldn’t appear in the generated xml element tree, but it would still be part of the rule.


	
hide()

	








	
chemdataextractor.parse.elements.W

	alias of chemdataextractor.parse.elements.Word






	
chemdataextractor.parse.elements.I

	alias of chemdataextractor.parse.elements.IWord






	
chemdataextractor.parse.elements.R

	alias of chemdataextractor.parse.elements.Regex






	
chemdataextractor.parse.elements.T

	alias of chemdataextractor.parse.elements.Tag






	
chemdataextractor.parse.elements.H

	alias of chemdataextractor.parse.elements.Hide








.parse.ir

IR spectrum text parser.


	
chemdataextractor.parse.ir.extract_units(tokens, start, result)

	Extract units from bracketed after nu






	
class chemdataextractor.parse.ir.IrParser

	Bases: chemdataextractor.parse.base.BaseSentenceParser


	
root = <chemdataextractor.parse.elements.And object>

	




	
interpret(result, start, end)

	










.parse.mp

NMR text parser.


	
class chemdataextractor.parse.mp.MpParser

	Bases: chemdataextractor.parse.base.BaseParser


	
root = <chemdataextractor.parse.elements.First object>

	




	
interpret(result, start, end)

	










.parse.nmr

NMR text parser.


	
chemdataextractor.parse.nmr.fix_nmr_peak_whitespace_error(tokens, start, result)

	




	
chemdataextractor.parse.nmr.strip_delta(tokens, start, result)

	




	
class chemdataextractor.parse.nmr.NmrParser

	Bases: chemdataextractor.parse.base.BaseParser


	
root = <chemdataextractor.parse.elements.And object>

	




	
__init__()

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






	
interpret(result, start, end)

	










.parse.template

Basic property parser template for Quantity Models


	
class chemdataextractor.parse.template.QuantityModelTemplateParser

	Bases: chemdataextractor.parse.auto.BaseAutoParser, chemdataextractor.parse.base.BaseSentenceParser

Template parser for QuantityModel-type structures

Finds Cem, Specifier, Value and Units from single sentences

Other entities are merged contextually


	
specifier_phrase

	The model specifier






	
value_phrase

	Value and units






	
cem_phrase

	CEM phrases






	
prefix

	Specifier prefix phrase e.g. Tc equal to






	
specifier_and_value

	Specifier and value + units






	
cem_before_specifier_and_value_phrase

	Phrases ordered CEM, Specifier, Value, Unit






	
specifier_before_cem_and_value_phrase

	




	
cem_after_specifier_and_value_phrase

	Phrases ordered specifier, value, unit, CEM






	
value_specifier_cem_phrase

	Phrases ordered value unit specifier cem






	
root

	Root Phrases










	
class chemdataextractor.parse.template.MultiQuantityModelTemplateParser

	Bases: chemdataextractor.parse.auto.BaseAutoParser, chemdataextractor.parse.base.BaseSentenceParser

Template for parsing sentences that contain nested or chained entities


MULTIPLE ENTITY PHRASES


	Single compound, multiple specifiers, multiple phase transitions e.g. BiFeO3 has TC = 1093 K and TN = 640 K


	single compound, single specifier, multiple transitions e.g. BiFeO3 shows magnetic transitions at 1093 and 640 K


	multiple compounds, single specifier, multiple transitions e.g. TC in BiFeO3 and LaFeO3 of 640 and 750 K


	multiple compounds, single specifier, single transition e.g. TC of 640 K in BifEO3, LaFeO3 and MnO


	multiple compounds, multiple specifiers, multiple transitions e.g. BiFeO3 and LaFeO3 have Tc = 640 K and TN = 750 K respectively








	Parameters

	
	{[type]} -- [description] (BaseSentenceParser) – 


	{[type]} -- [description] – 









	
specifier_phrase

	Specifier Phrase






	
prefix

	Specifier and prefix






	
single_cem

	Any cem






	
unit

	Unit element






	
value_with_optional_unit

	Value possibly followed by a unit






	
value_phrase

	Value with unit






	
list_of_values

	List of values with either multiple units or one at the end






	
list_of_cems

	List of cems e.g. cem1, cem2, cem3 and cem4






	
single_specifier_and_value_with_optional_unit

	Specifier plus value and possible unit






	
single_specifier_and_value

	Specifier value and unit






	
list_of_properties

	List of specifiers and units






	
multi_entity_phrase_1

	Single compound, multiple specifiers, values
e.g. BiFeO3 has TC1 = 1093 K and Tc2 = 640 K






	
multi_entity_phrase_2

	single compound, single specifier, multiple transitions
e.g. BiFeO3 shows magnetic transitions at 1093 and 640 K






	
multi_entity_phrase_3a

	multiple compounds, single specifier, multiple transitions cems first
e.g. TC in BiFeO3 and LaFeO3 of 640 and 750 K






	
multi_entity_phrase_3b

	multiple compounds, single specifier, multiple transitions cems last
e.g. Tc = 750 and 640 K in LaFeO3 and BiFeO3, respectivel






	
multi_entity_phrase_3c

	multiple compounds, single specifier, multiple transitions cems last
e.g. curie temperatures from 100 K in MnO to 300 K in NiO






	
multi_entity_phrase_3

	Combined phrases of type 3






	
multi_entity_phrase_4a

	multiple compounds, single specifier, single transition
e.g. TC of 640 K in BifEO3, LaFeO3 and MnO






	
multi_entity_phrase_4b

	Cems first






	
multi_entity_phrase_4

	




	
root

	




	
interpret(result, start, end)

	




	
interpret_multi_entity_1(result, start, end)

	Interpret phrases that have a single CEM and multiple values with multiple specifiers






	
interpret_multi_entity_2(result, start, end)

	single compound, single specifier, multiple transitions e.g. BiFeO3 shows magnetic transitions at 1093 and 640 K






	
interpret_multi_entity_3(result, start, end)

	interpret multiple compounds, single specifier, multiple transitions






	
interpret_multi_entity_4(result, start, end)

	interpret multiple compounds, single specifier, single transition












.parse.tg

Glass transition temperature parser.


	
class chemdataextractor.parse.tg.TgParser

	Bases: chemdataextractor.parse.base.BaseParser


	
root = <chemdataextractor.parse.elements.First object>

	




	
interpret(result, start, end)

	










.parse.uvvis

UV-vis text parser.


	
class chemdataextractor.parse.uvvis.UvvisParser

	Bases: chemdataextractor.parse.base.BaseSentenceParser


	
root = <chemdataextractor.parse.elements.And object>

	




	
interpret(result, start, end)

	













          

      

      

    

  

    
      
          
            
  


.reader

Document readers

Reader classes that read a file and produce a ChemDataExtractor Document object.


.reader.acs

Readers for documents from the ACS.


	
chemdataextractor.reader.acs.clean_acs_html = <chemdataextractor.scrape.clean.Cleaner object>

	Move to ignore_css?


	Type

	Additional cleaner for ACS HTML  TODO










	
class chemdataextractor.reader.acs.AcsHtmlReader

	Bases: chemdataextractor.reader.markup.HtmlReader

Reader for HTML documents from the ACS.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>, <chemdataextractor.scrape.clean.Cleaner object>]

	




	
root_css = '#articleMain, article'

	




	
title_css = 'h1.articleTitle'

	




	
heading_css = 'h2, h3, h4, h5, h6, .title1, span.title2, span.title3'

	




	
table_css = '.NLM_table-wrap'

	




	
table_caption_css = '.NLM_caption'

	




	
table_footnote_css = '.footnote'

	




	
figure_css = '.figure'

	




	
figure_caption_css = '.caption'

	




	
citation_css = '.reference'

	




	
ignore_css = 'a[href="JavaScript:void(0);"], a.ref sup'

	




	
detect(fstring, fname=None)

	










.reader.base

Abstract base classes for document readers.


	
class chemdataextractor.reader.base.BaseReader

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

All Document Readers should implement a parse method.


	
__init__()

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






	
detect(fstring, fname=None)

	Quickly check if this reader can parse the input. Reader subclasses should override this.

Used to quickly skip attempting to parse when trying different readers. If in doubt, return True, and then
raise ReaderError in the parse method if it fails.






	
parse(fstring)

	Parse the input and return a Document. Raises ReaderError if the parse fails.






	
read(f)

	Read a file-like object and return a Document.






	
readstring(fstring)

	Read a file string and return a Document.












.reader.cssp

Readers for ChemSpider SyntheticPages.


	
class chemdataextractor.reader.cssp.CsspHtmlReader

	Bases: chemdataextractor.reader.markup.HtmlReader

Reader for ChemSpider SyntheticPages HTML documents.


	
root_css = '.article-container'

	




	
title_css = '.article-container > h2'

	




	
heading_css = 'h3, h4, h5, h6'

	




	
citation_css = '#csm-article-part-lead_ref > p, #csm-article-part-other_refs > p'

	




	
detect(fstring, fname=None)

	










.reader.markup

XML and HTML readers based on lxml.


	
class chemdataextractor.reader.markup.LxmlReader

	Bases: chemdataextractor.reader.base.BaseReader

Abstract base class for lxml-based readers.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>]

	A Cleaner instance to






	
root_css = 'html'

	




	
title_css = 'h1'

	




	
heading_css = 'h2, h3, h4, h5, h6'

	




	
table_css = 'table'

	




	
table_caption_css = 'caption'

	




	
table_head_row_css = 'thead tr'

	




	
table_body_row_css = 'tbody tr'

	




	
table_cell_css = 'th, td'

	




	
table_footnote_css = 'tfoot tr th'

	




	
reference_css = 'a.ref'

	




	
figure_css = 'figure'

	




	
figure_caption_css = 'figcaption'

	




	
figure_label_css = 'figcaption span[class^="CaptionNumber"]'

	




	
figure_download_link_css = 'a::attr(href), img::attr(src)'

	




	
citation_css = 'cite'

	




	
metadata_css = 'head'

	




	
metadata_publisher_css = 'meta[name="DC.publisher"]::attr("content"), meta[name="citation_publisher"]::attr("content")'

	




	
metadata_author_css = 'meta[name="DC.Creator"]::attr("content"), meta[name="citation_author"]::attr("content")'

	




	
metadata_title_css = 'meta[name="DC.title"]::attr("content"), meta[name="citation_title"]::attr("content")'

	




	
metadata_date_css = 'meta[name="DC.Date"]::attr("content"), meta[name="citation_date"]::attr("content"), meta[name="citation_online_date"]::attr("content")'

	




	
metadata_doi_css = 'meta[name="DC.Identifier"]::attr("content"), meta[name="citation_doi"]::attr("content")'

	




	
metadata_language_css = 'meta[name="DC.Language"]::attr("content"), meta[name="citation_language"]::attr("content")'

	




	
metadata_journal_css = 'meta[name="citation_journal_title"]::attr("content")'

	




	
metadata_volume_css = 'meta[name="citation_volume"]::attr("content")'

	




	
metadata_issue_css = 'meta[name="citation_issue"]::attr("content")'

	




	
metadata_firstpage_css = 'meta[name="citation_firstpage"]::attr("content")'

	




	
metadata_lastpage_css = 'meta[name="citation_lastpage"]::attr("content")'

	




	
metadata_pdf_url_css = 'meta[name="citation_pdf_url"]::attr("content")'

	




	
metadata_html_url_css = 'meta[name="citation_fulltext_html_url"]::attr("content"), meta[name="citation_abstract_html_url"]::attr("content")'

	




	
ignore_css = 'a.ref sup'

	




	
inline_elements = {'a', 'abbr', 'acronym', 'b', 'bdo', 'big', 'blink', 'br', 'button', 'cite', 'code', 'dfn', 'em', 'font', 'i', 'img', 'input', 'kbd', 'label', 'map', 'marquee', 'nobr', 'object', 'q', 's', 'samp', 'script', 'select', 'small', 'span', 'strike', 'strong', 'sub', 'sup', 'textarea', 'tt', 'u', 'var', 'wbr'}

	Inline elements






	
parse(fstring)

	Parse the input and return a Document. Raises ReaderError if the parse fails.










	
class chemdataextractor.reader.markup.XmlReader

	Bases: chemdataextractor.reader.markup.LxmlReader

Reader for generic XML documents.


	
detect(fstring, fname=None)

	








	
class chemdataextractor.reader.markup.HtmlReader

	Bases: chemdataextractor.reader.markup.LxmlReader

Reader for generic HTML documents.


	
detect(fstring, fname=None)

	










.reader.nlm

Readers for NLM Journal Archiving and Interchange DTD XML files. (i.e. from PubMed Central)


	
class chemdataextractor.reader.nlm.NlmXmlReader

	Bases: chemdataextractor.reader.markup.XmlReader

Reader for NLM XML documents.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>, <function tidy_nlm_references>, <function space_labels>]

	




	
root_css = 'article'

	




	
title_css = 'front article-meta article-title'

	




	
heading_css = 'title'

	




	
table_css = 'table-wrap'

	




	
table_caption_css = 'caption p'

	




	
table_head_row_css = 'table thead tr'

	




	
table_body_row_css = 'table tbody tr'

	




	
table_footnote_css = 'table-wrap-foot p'

	




	
figure_css = 'fig'

	




	
figure_caption_css = 'caption p'

	




	
reference_css = 'xref'

	




	
citation_css = 'ref-list ref'

	




	
ignore_css = 'xref[ref-type="bibr"], tex-math'

	




	
inline_elements = {'a', 'abbr', 'acronym', 'alternatives', 'b', 'bdo', 'big', 'blink', 'bold', 'br', 'button', 'cite', 'code', 'dfn', 'em', 'font', 'i', 'img', 'inline-formula', 'input', 'italic', 'kbd', 'label', 'map', 'marquee', 'nobr', 'object', 'q', 's', 'samp', 'script', 'select', 'small', 'span', 'strike', 'strong', 'sub', 'sup', 'tex-math', 'textarea', 'tt', 'u', 'underline', 'var', 'wbr', 'xref', '{http://www.w3.org/1998/math/mathml}math', '{http://www.w3.org/1998/math/mathml}mi', '{http://www.w3.org/1998/math/mathml}mn', '{http://www.w3.org/1998/math/mathml}mo', '{http://www.w3.org/1998/math/mathml}mrow', '{http://www.w3.org/1998/math/mathml}msubsup'}

	




	
detect(fstring, fname=None)

	










.reader.pdf

PDF document reader.


	
class chemdataextractor.reader.pdf.PdfReader

	Bases: chemdataextractor.reader.base.BaseReader


	
detect(fstring, fname=None)

	




	
parse(fstring)

	Parse the input and return a Document. Raises ReaderError if the parse fails.












.reader.plaintext

Plain text document reader.


	
class chemdataextractor.reader.plaintext.PlainTextReader

	Bases: chemdataextractor.reader.base.BaseReader

Read plain text and split into Paragraphs based on newline patterns.


	
detect(fstring, fname=None)

	Have a stab at most files.






	
parse(fstring)

	Parse the input and return a Document. Raises ReaderError if the parse fails.












.reader.rsc

Readers for documents from the RSC.


	
chemdataextractor.reader.rsc.rsc_html_whitespace(document)

	Remove whitespace in xml.text or xml.tails for all elements, if it is only whitespace






	
chemdataextractor.reader.rsc.join_rsc_table_captions(document)

	Add wrapper tag around Tables and their respective captions


	Parameters

	{[type]} -- [description] (document) – 










	
class chemdataextractor.reader.rsc.RscHtmlReader

	Bases: chemdataextractor.reader.markup.HtmlReader

Reader for HTML documents from the RSC.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>, <function rsc_html_whitespace>, <function replace_rsc_img_chars>, <function join_rsc_table_captions>, <chemdataextractor.scrape.clean.Cleaner object>]

	




	
root_css = 'html'

	




	
title_css = 'h1, .title_heading'

	




	
heading_css = 'h2, h3, h4, h5, h6, .a_heading, .b_heading, .c_heading, .c_heading_indent, .d_heading, .d_heading_indent'

	




	
citation_css = 'span[id^="cit"]'

	




	
table_css = 'div[class^="rtable__wrapper"]'

	




	
table_caption_css = '.table_caption'

	




	
table_head_row_css = 'table thead tr'

	




	
table_body_row_css = 'table tbody tr'

	




	
table_footnote_css = 'table tfoot tr th .sup_inf'

	




	
reference_css = 'small sup a, a[href^="#cit"], a[href^="#fn"], a[href^="#tab"]'

	




	
figure_css = '.image_table'

	




	
figure_caption_css = '.graphic_title'

	




	
figure_label_css = 'td.image_title b'

	




	
figure_download_link_css = 'img::attr(src)'

	




	
ignore_css = '.table_caption + table, .left_head, sup span.sup_ref, small sup a, a[href^="#fn"], .PMedLink'

	




	
detect(fstring, fname=None)

	










.reader.uspto

Readers for USPTO patents.


	
class chemdataextractor.reader.uspto.UsptoXmlReader

	Bases: chemdataextractor.reader.markup.XmlReader

Reader for USPTO XML documents.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>]

	




	
root_css = 'us-patent-grant'

	




	
title_css = 'invention-title'

	




	
heading_css = 'heading, p[id^="h-"]'

	




	
table_css = 'table'

	




	
table_body_row_css = 'table row'

	




	
table_cell_css = 'entry'

	




	
reference_css = 'claim-ref'

	




	
ignore_css = 'us-bibliographic-data-grant *:not(invention-title)'

	




	
inline_elements = {'a', 'abbr', 'acronym', 'alternatives', 'b', 'bdo', 'big', 'blink', 'bold', 'br', 'button', 'cite', 'claim-ref', 'code', 'dfn', 'em', 'figref', 'font', 'i', 'img', 'inline-formula', 'input', 'italic', 'kbd', 'label', 'map', 'marquee', 'nobr', 'object', 'q', 's', 'samp', 'script', 'select', 'small', 'span', 'strike', 'strong', 'sub', 'sup', 'tex-math', 'textarea', 'tt', 'u', 'underline', 'var', 'wbr', 'xref', '{http://www.w3.org/1998/math/mathml}math', '{http://www.w3.org/1998/math/mathml}mi', '{http://www.w3.org/1998/math/mathml}mn', '{http://www.w3.org/1998/math/mathml}mo', '{http://www.w3.org/1998/math/mathml}mrow', '{http://www.w3.org/1998/math/mathml}msubsup'}

	




	
detect(fstring, fname=None)

	










.reader.elsevier

Elsevier XML reader

Readers for Elsevier XML files.


	
chemdataextractor.reader.elsevier.fix_elsevier_xml_whitespace(document)

	Fix tricky xml tags






	
chemdataextractor.reader.elsevier.els_xml_whitespace(document)

	Remove whitespace in xml.text or xml.tails for all elements, if it is only whitespace






	
class chemdataextractor.reader.elsevier.ElsevierXmlReader

	Bases: chemdataextractor.reader.markup.XmlReader

Reader for Elsevier XML documents.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>, <function fix_elsevier_xml_whitespace>, <function els_xml_whitespace>, <chemdataextractor.scrape.clean.Cleaner object>]

	




	
root_css = 'default|full-text-retrieval-response'

	




	
title_css = 'dc|title'

	




	
heading_css = 'ce|section-title'

	




	
table_css = 'ce|table'

	




	
table_caption_css = 'ce|table ce|caption'

	




	
table_head_row_css = 'cals|thead cals|row'

	




	
table_body_row_css = 'cals|tbody cals|row'

	




	
table_cell_css = 'ce|entry'

	




	
table_footnote_css = 'table-wrap-foot p'

	




	
figure_css = 'ce|figure'

	




	
figure_caption_css = 'ce|figure ce|caption'

	




	
figure_label_css = 'ce|figure ce|label'

	




	
figure_download_link_css = ''

	




	
reference_css = 'ce|cross-ref, ce|cross-refs'

	




	
citation_css = 'ce|bib-reference'

	




	
metadata_css = 'xocs|meta'

	




	
metadata_title_css = 'xocs|normalized-article-title'

	




	
metadata_author_css = 'xocs|normalized-first-auth-surname'

	




	
metadata_journal_css = 'xocs|srctitle'

	




	
metadata_volume_css = 'xocs|vol-first, xocs|volume-list xocs|volume'

	




	
metadata_issue_css = 'xocs|issns xocs|issn-primary-formatted'

	




	
metadata_publisher_css = 'xocs|copyright-line'

	




	
metadata_date_css = 'xocs|available-online-date, xocs|orig-load-date'

	




	
metadata_firstpage_css = 'xocs|first-fp'

	




	
metadata_lastpage_css = 'xocs|last-lp'

	




	
metadata_doi_css = 'xocs|doi, xocs|eii'

	




	
metadata_pii_css = 'xocs|pii-unformatted'

	




	
ignore_css = 'ce|bibliography, ce|acknowledgment, ce|correspondence, ce|author, ce|doi, ja|jid, ja|aid, ce|pii, xocs|oa-sponsor-type, xocs|open-access, default|openaccess,default|openaccessArticle, dc|format, dc|creator, dc|identifier,default|eid, default|pii, xocs|meta, xocs|ref-info, default|scopus-eid,xocs|normalized-srctitle,xocs|eid, xocs|hub-eid, xocs|normalized-first-auth-surname,xocs|normalized-first-auth-initial, xocs|refkeys,xocs|attachment-eid, xocs|attachment-type,ja|jid, ce|given-name, ce|surname, ce|affiliation, ce|cross-refs, ce|cross-ref,ce|grant-sponsor, ce|grant-number, prism|copyright,xocs|pii-unformatted, xocs|ucs-locator, ce|copyright,prism|publisher, prism|*, xocs|copyright-line, xocs|cp-notice,dc|description'

	




	
url_prefix = 'https://sciencedirect.com/science/article/pii/'

	




	
detect(fstring, fname=None)

	Elsevier document detection based on string found in xml












.reader.springer

Readers for documents from Springer.


	
class chemdataextractor.reader.springer.SpringerMaterialsHtmlReader

	Bases: chemdataextractor.reader.markup.HtmlReader

Reader for HTML documents from SpringerMaterials.


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>, <chemdataextractor.scrape.clean.Cleaner object>]

	




	
root_css = 'html'

	




	
citation_css = 'span[class="CitationRef"]'

	




	
title_css = 'title'

	




	
heading_css = 'h2, h3, h4, h5, h6, .title1, span.title2, span.title3'

	




	
table_css = 'div[class="Table"]'

	




	
table_caption_css = 'div[class="Table"] p'

	




	
table_head_row_css = 'thead'

	




	
table_body_row_css = 'tbody'

	




	
table_cell_css = 'th, td'

	




	
ignore_css = 'sub, sup, em[class^="EmphasisTypeItalic "], li[class="article-metrics__item"], div[class="CitationContent"]'

	




	
detect(fstring, fname=None)

	








	
chemdataextractor.reader.springer.springer_html_whitespace(document)

	Remove whitespace in xml.text or xml.tails for all elements, if it is only whitespace






	
chemdataextractor.reader.springer.fix_springer_table_whitespace(document)

	remove leading and trailing whitespace from table cells


	Parameters

	{[type]} -- [description] (document) – 



	Returns

	[type] – [description]










	
class chemdataextractor.reader.springer.SpringerHtmlReader

	Bases: chemdataextractor.reader.markup.HtmlReader


	
cleaners = [<chemdataextractor.scrape.clean.Cleaner object>, <function springer_html_whitespace>, <chemdataextractor.scrape.clean.Cleaner object>, <bound method Cleaner.clean_html of <chemdataextractor.scrape.clean.Cleaner object>>, <function tidy_springer_references>, <function fix_springer_table_whitespace>]

	




	
root_css = 'html'

	




	
title_css = 'h1[class^="ArticleTitle"]'

	




	
heading_css = 'h2, h3, h4'

	




	
table_css = 'div[class="Table"]'

	




	
table_caption_css = 'div[class^="Caption"] p'

	




	
table_head_row_css = 'thead tr'

	




	
table_body_row_css = 'tbody tr'

	




	
table_cell_css = 'td, th'

	




	
figure_css = 'figure'

	




	
figure_caption_css = 'figcaption'

	




	
figure_label_css = 'figcaption span[class^="CaptionNumber"]'

	




	
ignore_css = 'a[class="skip-to__link pseudo-focus"], div[class="nojs-banner u-interface"], a[class="skip-to__link skip-to__link--contents pseudo-focus"],                  p[class="leaderboard__label"], div[class="u-screenreader-only"], label[for="search-springerlink"], span[class="search-button__title"],                  span[class="u-overflow-ellipsis"], span[class="u-overflow-ellipsis"], a[class="c-button c-button--blue c-button__icon-right gtm-pdf-link"],                  div[class="leaderboard u-hide"], title, li[class="article-metrics__item"], aside[class="section section--collapsible"], a[class="gtm-cite-link"],                  span[class="u-screenreader-only"], div[class="authors__list"], a[class="gtm-tab-authorsandaffiliations"], ol[class="BibliographyWrapper"],                  h2[id="copyrightInformation"], div[class="content authors-affiliations u-interface"], p[class="footer__copyright"], p[class="footer__user-access-info"],                  span[class="u-screenreader-only"], a[href="/contactus"], a[class="gtm-footer-accessibility"], ul[class="footer__nav"], div[class="footer__aside-wrapper"],                  aside[class="main-sidebar-right u-interface"], a[class="c-button share-this gtm-shareby-sharelink-link test-shareby-sharelink-link"],                  a[class="gtm-export-citation"], ul[class="citations__content"], h3[data-role="button-dropdown__title"],                  div[class="section section--collapsible uptodate-recommendations gtm-recommendations"], span[class="InlineEquation"], div[class="EquationContent"],                  div[class="EquationNumber"], footer'

	




	
detect(fstring, fname=None)

	













          

      

      

    

  

    
      
          
            
  


.relex

For performing semi-supervised chemical Relationship Extraction using the Snowball Algorithm.


.relex.cluster

Cluster of phrase objects and associated cluster dictionaries


	
class chemdataextractor.relex.cluster.Cluster(label=None, learning_rate=0.5)

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

Base Snowball Cluster, used to combine similar phrases


	
__init__(label=None, learning_rate=0.5)

	Create a new cluster


	Keyword Arguments

	
	{str} -- The label of this cluster (default (label) – {None})


	{list} -- The order of entities that all phrases in this cluster must share (default (order) – {None})


	{float} -- How quickly to update confidences based on new information (default (learning_rate) – {0.5})













	
add_phrase(phrase)

	Add phrase to this cluster,
update the word dictionary and token weights


	Parameters

	phrase (chemdataextractor.relex.phrase.Phrase) – The phrase to add to the cluster










	
update_dictionaries(phrase)

	Update all dictionaries in this cluster


	Parameters

	phrase (chemdataextractor.relex.phrase.Phrase) – The phrase to update










	
static add_tokens(dictionary, tokens)

	Add specified tokens to the specified dictionary


	Parameters

	
	dictionary (OrderedDict) – The dictionary to add tokens to


	tokens – tokens to add






	Type

	list of str










	
update_weights()

	Update the weights on each token in the phrases






	
update_pattern()

	Use the cluster phrases to generate a new centroid extraction Pattern object


	Parameters

	
	relations – List of known relations to look for


	sentences (List of str) – List of sentences known to contain relations






	Type

	list of Relation objects










	
update_pattern_confidence()

	Determine the confidence of this centroid pattern






	
get_relations(tokens)

	Retrieve relations from a set of tokens using this clusters extraction pattern


	Parameters

	{list} -- Tokens to extract from (tokens) – 



	Returns

	Relations – The found Relations
















.relex.entity

Extraction pattern object


	
class chemdataextractor.relex.entity.Entity(text, tag, parse_expression, start, end)

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

A base entity, the fundamental unit of a Relation


	
__init__(text, tag, parse_expression, start, end)

	Create a new Entity


	Parameters

	
	{str} -- The text of the entity (text) – 


	{str or list} -- name of the entity (tag) – 


	-- how the entity is identified in text (parse_expression) – 


	{int} -- The index of the Entity in tokens (start) – 


	{int} -- The end index of the entity in tokens (end) – 













	
serialize()

	










.relex.pattern

Extraction pattern object


	
class chemdataextractor.relex.pattern.Pattern(entities=None, elements=None, label=None, sentences=None, order=None, relations=None, confidence=0)

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

Pattern object, fundamentally the same as a phrase except assigned a confidence


	
__init__(entities=None, elements=None, label=None, sentences=None, order=None, relations=None, confidence=0)

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






	
to_string()

	




	
generate_cde_parse_expression()

	Create a CDE parse expression for this extraction pattern












.relex.phrase

Phrase object


	
class chemdataextractor.relex.phrase.Phrase(sentence_tokens, relations, prefix_length, suffix_length)

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


	
__init__(sentence_tokens, relations, prefix_length, suffix_length)

	Phrase Object

Class for handling which relations and entities appear in a sentence, the base type used for clustering and generating extraction patterns


	Parameters

	
	{[list} -- The sentence tokens from which to generate the Phrase (sentence_tokens) – 


	{list} -- List of Relation objects to be tagged in the sentence (relations) – 


	{int} -- Number of tokens to assign to the prefix (prefix_length) – 


	{int} -- Number of tokens to assign to the suffix (suffix_length) – 













	
to_string()

	




	
create()

	Create a phrase from known relations






	
reset_vectors()

	Set all element vectors to None












.relex.relationship

Classes for defining new chemical relationships


	
class chemdataextractor.relex.relationship.Relation(entities, confidence)

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

Relation class

Essentially a placeholder for related of entities


	
__init__(entities, confidence)

	Init


	Parameters

	
	{list} -- List of Entity objects that are present in this relationship (entities) – 


	{float} -- The confidence of the relation (confidence) – 













	
serialize()

	




	
is_valid()

	










.relex.snowball




.relex.utils

Various utility functions


	
chemdataextractor.relex.utils.match_score(pi, pj, prefix_weight=0.1, middle_weight=0.8, suffix_weight=0.1)

	Compute match between phrases using a dot product of vectors
:param pi Phrase or pattern
:param pj phrase or pattern
# add weights to dot products to put more emphasis on matching the middles






	
chemdataextractor.relex.utils.vectorise(phrase, cluster)

	Vectorise a phrase object against a given cluster


	Parameters

	
	{[type]} -- [description] (cluster) – 


	{[type]} -- [description] – 













	
chemdataextractor.relex.utils.match(phrase, cluster, prefix_weight, middles_weight, suffix_weight)

	Vectorise the phrase against this cluster to determine the match score


	Parameters

	
	{[type]} -- [description] (cluster) – 


	{[type]} -- [description] – 













	
chemdataextractor.relex.utils.mode_rows(a)

	Find the modal row of a 2d array
:param a: The 2d array to process
:type a: np.array()
:return: The most frequent row






	
chemdataextractor.relex.utils.KnuthMorrisPratt(text, pattern)

	
	Yields all starting positions of copies of the pattern in the text.

	Calling conventions are similar to string.find, but its arguments can be
lists or iterators, not just strings, it returns all matches, not just
the first one, and it does not need the whole text in memory at once.
Whenever it yields, it will have read the text exactly up to and including
the match that caused the yield.





Source: http://code.activestate.com/recipes/117214/






	
chemdataextractor.relex.utils.subfinder(mylist, pattern)

	









          

      

      

    

  

    
      
          
            
  


.scrape

Scrapers for the various data sources

Declarative scraping framework for extracting structured data from HTML and XML documents.


	
chemdataextractor.scrape.BLOCK_ELEMENTS = {'address', 'article', 'aside', 'audio', 'blockquote', 'body', 'canvas', 'dd', 'div', 'dl', 'dt', 'fieldset', 'figcaption', 'figure', 'footer', 'form', 'h1', 'h2', 'h3', 'h4', 'h5', 'h6', 'head', 'header', 'hgroup', 'hr', 'li', 'noscript', 'ol', 'output', 'p', 'pre', 'section', 'table', 'tbody', 'td', 'tfoot', 'th', 'thead', 'title', 'tr', 'ul'}

	Block level HTML elements






	
chemdataextractor.scrape.INLINE_ELEMENTS = {'a', 'abbr', 'acronym', 'b', 'bdo', 'big', 'blink', 'br', 'button', 'cite', 'code', 'dfn', 'em', 'font', 'i', 'img', 'input', 'kbd', 'label', 'map', 'marquee', 'nobr', 'object', 'q', 's', 'samp', 'script', 'select', 'small', 'span', 'strike', 'strong', 'sub', 'sup', 'textarea', 'tt', 'u', 'var', 'wbr'}

	Inline level HTML elements






.scrape.pub

Scraping tools for specific publishers.


.scrape.pub.nlm

Tools for scraping documents from NLM Journal Archiving and Interchange DTD XML files.


	
chemdataextractor.scrape.pub.nlm.strip_pmc_xml = <chemdataextractor.scrape.clean.Cleaner object>

	XML stripper that kills reference links, footnote links, equations, footnotes






	
chemdataextractor.scrape.pub.nlm.strip_pmc_abstract_xml = <chemdataextractor.scrape.clean.Cleaner object>

	XML stripper that also kills headings






	
chemdataextractor.scrape.pub.nlm.strip_pmc_paragraph_xml = <chemdataextractor.scrape.clean.Cleaner object>

	XML stripper that also kills tables and figures






	
chemdataextractor.scrape.pub.nlm.space_labels(document)

	Ensure space around bold compound labels.






	
chemdataextractor.scrape.pub.nlm.tidy_nlm_references(document)

	Remove punctuation around references like brackets, commas, hyphens.






	
class chemdataextractor.scrape.pub.nlm.NlmXmlAuthor(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Author information from NLM XML file.


	
givennames

	A string field.






	
lastname

	A string field.






	
email

	A string field.






	
process_givennames = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_lastname = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'email': <chemdataextractor.scrape.fields.StringField object>, 'givennames': <chemdataextractor.scrape.fields.StringField object>, 'lastname': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.nlm.NlmXmlImage(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Figure information from NLM XML file.


	
label

	A string field.






	
caption

	A string field.






	
reference

	A string field.






	
clean_caption = <chemdataextractor.text.processors.Chain object>

	




	
process_caption = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>, 'reference': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.nlm.NlmXmlTable(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Table information from NLM XML file.


	
label

	A string field.






	
caption

	A string field.






	
reference

	A string field.






	
src

	A string field.






	
clean_caption = <chemdataextractor.text.processors.Chain object>

	




	
process_caption = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>, 'reference': <chemdataextractor.scrape.fields.StringField object>, 'src': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.nlm.NlmXmlDocument(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Document information from a NLM  XML file.


	
doi

	A string field.






	
pmid

	An integer number field.






	
pmcid

	An integer number field.






	
title

	A string field.






	
authors

	A field that contains another Entity.






	
journal_title

	A string field.






	
journal_abbreviation

	A string field.






	
publisher

	A string field.






	
volume

	A string field.






	
firstpage

	A string field.






	
lastpage

	A string field.






	
issue

	A string field.






	
issn

	A string field.






	
coden

	A string field.






	
abstract

	A string field.






	
online_year

	An integer number field.






	
online_month

	An integer number field.






	
online_day

	An integer number field.






	
published_year

	An integer number field.






	
published_month

	An integer number field.






	
published_day

	An integer number field.






	
accepted_year

	An integer number field.






	
accepted_month

	An integer number field.






	
accepted_day

	An integer number field.






	
received_year

	An integer number field.






	
received_month

	An integer number field.






	
received_day

	An integer number field.






	
license

	A field with optional URL processing.






	
clean_title = <chemdataextractor.scrape.clean.Cleaner object>

	




	
clean_abstract = <chemdataextractor.scrape.clean.Cleaner object>

	




	
process_title = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_publisher = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_abstract = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'accepted_day': <chemdataextractor.scrape.fields.IntField object>, 'accepted_month': <chemdataextractor.scrape.fields.IntField object>, 'accepted_year': <chemdataextractor.scrape.fields.IntField object>, 'authors': <chemdataextractor.scrape.fields.EntityField object>, 'coden': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal_abbreviation': <chemdataextractor.scrape.fields.StringField object>, 'journal_title': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'online_day': <chemdataextractor.scrape.fields.IntField object>, 'online_month': <chemdataextractor.scrape.fields.IntField object>, 'online_year': <chemdataextractor.scrape.fields.IntField object>, 'pmcid': <chemdataextractor.scrape.fields.IntField object>, 'pmid': <chemdataextractor.scrape.fields.IntField object>, 'published_day': <chemdataextractor.scrape.fields.IntField object>, 'published_month': <chemdataextractor.scrape.fields.IntField object>, 'published_year': <chemdataextractor.scrape.fields.IntField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'received_day': <chemdataextractor.scrape.fields.IntField object>, 'received_month': <chemdataextractor.scrape.fields.IntField object>, 'received_year': <chemdataextractor.scrape.fields.IntField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	










.scrape.pub.rsc

Tools for scraping documents from The Royal Society of Chemistry.


	
chemdataextractor.scrape.pub.rsc.CHAR_REPLACEMENTS = [('\\[?\\[1 with combining macron\\]\\]?', '1̄'), ('\\[?\\[2 with combining macron\\]\\]?', '2̄'), ('\\[?\\[3 with combining macron\\]\\]?', '3̄'), ('\\[?\\[4 with combining macron\\]\\]?', '4̄'), ('\\[?\\[approximate\\]\\]?', '≈'), ('\\[?\\[bottom\\]\\]?', '⊥'), ('\\[?\\[c with combining tilde\\]\\]?', 'C̃'), ('\\[?\\[capital delta\\]\\]?', 'Δ'), ('\\[?\\[capital lambda\\]\\]?', 'Λ'), ('\\[?\\[capital omega\\]\\]?', 'Ω'), ('\\[?\\[capital phi\\]\\]?', 'Φ'), ('\\[?\\[capital pi\\]\\]?', 'Π'), ('\\[?\\[capital psi\\]\\]?', 'Ψ'), ('\\[?\\[capital sigma\\]\\]?', 'Σ'), ('\\[?\\[caret\\]\\]?', '^'), ('\\[?\\[congruent with\\]\\]?', '≅'), ('\\[?\\[curly or open phi\\]\\]?', 'ϕ'), ('\\[?\\[dagger\\]\\]?', '†'), ('\\[?\\[dbl greater-than\\]\\]?', '≫'), ('\\[?\\[dbl vertical bar\\]\\]?', '‖'), ('\\[?\\[degree\\]\\]?', '°'), ('\\[?\\[double bond, length as m-dash\\]\\]?', '='), ('\\[?\\[double bond, length half m-dash\\]\\]?', '='), ('\\[?\\[double dagger\\]\\]?', '‡'), ('\\[?\\[double equals\\]\\]?', '≧'), ('\\[?\\[double less-than\\]\\]?', '≪'), ('\\[?\\[double prime\\]\\]?', '″'), ('\\[?\\[downward arrow\\]\\]?', '↓'), ('\\[?\\[fraction five-over-two\\]\\]?', '5/2'), ('\\[?\\[fraction three-over-two\\]\\]?', '3/2'), ('\\[?\\[gamma\\]\\]?', 'γ'), ('\\[?\\[greater-than-or-equal\\]\\]?', '≥'), ('\\[?\\[greater, similar\\]\\]?', '≳'), ('\\[?\\[gt-or-equal\\]\\]?', '≥'), ('\\[?\\[i without dot\\]\\]?', 'ı'), ('\\[?\\[identical with\\]\\]?', '≡'), ('\\[?\\[infinity\\]\\]?', '∞'), ('\\[?\\[intersection\\]\\]?', '∩'), ('\\[?\\[iota\\]\\]?', 'ι'), ('\\[?\\[is proportional to\\]\\]?', '∝'), ('\\[?\\[leftrightarrow\\]\\]?', '↔'), ('\\[?\\[leftrightarrows\\]\\]?', '⇄'), ('\\[?\\[less-than-or-equal\\]\\]?', '≤'), ('\\[?\\[less, similar\\]\\]?', '≲'), ('\\[?\\[logical and\\]\\]?', '∧'), ('\\[?\\[middle dot\\]\\]?', '·'), ('\\[?\\[not equal\\]\\]?', '≠'), ('\\[?\\[parallel\\]\\]?', '∥'), ('\\[?\\[per thousand\\]\\]?', '‰'), ('\\[?\\[prime or minute\\]\\]?', '′'), ('\\[?\\[quadruple bond, length as m-dash\\]\\]?', '≣'), ('\\[?\\[radical dot\\]\\]?', ' ̇'), ('\\[?\\[ratio\\]\\]?', '∶'), ('\\[?\\[registered sign\\]\\]?', '®'), ('\\[?\\[reverse similar\\]\\]?', '∽'), ('\\[?\\[right left arrows\\]\\]?', '⇄'), ('\\[?\\[right left harpoons\\]\\]?', '⇌'), ('\\[?\\[rightward arrow\\]\\]?', '→'), ('\\[?\\[round bullet, filled\\]\\]?', '•'), ('\\[?\\[sigma\\]\\]?', 'σ'), ('\\[?\\[similar\\]\\]?', '∼'), ('\\[?\\[small alpha\\]\\]?', 'α'), ('\\[?\\[small beta\\]\\]?', 'β'), ('\\[?\\[small chi\\]\\]?', 'χ'), ('\\[?\\[small delta\\]\\]?', 'δ'), ('\\[?\\[small eta\\]\\]?', 'η'), ('\\[?\\[small gamma, Greek, dot above\\]\\]?', 'γ̇'), ('\\[?\\[small kappa\\]\\]?', 'κ'), ('\\[?\\[small lambda\\]\\]?', 'λ'), ('\\[?\\[small micro\\]\\]?', 'µ'), ('\\[?\\[small mu \\]\\]?', 'μ'), ('\\[?\\[small nu\\]\\]?', 'ν'), ('\\[?\\[small omega\\]\\]?', 'ω'), ('\\[?\\[small phi\\]\\]?', 'φ'), ('\\[?\\[small pi\\]\\]?', 'π'), ('\\[?\\[small psi\\]\\]?', 'ψ'), ('\\[?\\[small tau\\]\\]?', 'τ'), ('\\[?\\[small theta\\]\\]?', 'θ'), ('\\[?\\[small upsilon\\]\\]?', 'υ'), ('\\[?\\[small xi\\]\\]?', 'ξ'), ('\\[?\\[small zeta\\]\\]?', 'ζ'), ('\\[?\\[space\\]\\]?', ' '), ('\\[?\\[square\\]\\]?', '□'), ('\\[?\\[subset or is implied by\\]\\]?', '⊂'), ('\\[?\\[summation operator\\]\\]?', '∑'), ('\\[?\\[times\\]\\]?', '×'), ('\\[?\\[trade mark sign\\]\\]?', '™'), ('\\[?\\[triple bond, length as m-dash\\]\\]?', '≡'), ('\\[?\\[triple bond, length half m-dash\\]\\]?', '≡'), ('\\[?\\[triple prime\\]\\]?', '‴'), ('\\[?\\[upper bond 1 end\\]\\]?', ''), ('\\[?\\[upper bond 1 start\\]\\]?', ''), ('\\[?\\[upward arrow\\]\\]?', '↑'), ('\\[?\\[varepsilon\\]\\]?', 'ε'), ('\\[?\\[x with combining tilde\\]\\]?', 'X̃')]

	Map placeholder text to unicode characters.






	
chemdataextractor.scrape.pub.rsc.RSC_IMG_CHARS = {'2041': '^', '224a': '≈', 'e001': '=', 'e002': '≡', 'e003': '≣', 'e006': '=', 'e007': '≡', 'e009': '>', 'e00a': '<', 'e00c': '⚟', 'e00d': '⚞', 'e010': '┌', 'e011': '┐', 'e012': '└', 'e013': '┘', 'e038': '⬡', 'e059': '◍', 'e05a': '◍', 'e069': '▩', 'e077': '⬓', 'e082': '⬘', 'e083': '⬙', 'e084': '⟐', 'e090': '┄', 'e091': '┄', 'e0a2': 'γ̇', 'e0b3': 'μ͂', 'e0b7': 'ρ͂', 'e0c2': 'α̅', 'e0c3': 'β̅', 'e0c5': 'δ̅', 'e0c6': 'ε̅', 'e0c9': 'θ̅', 'e0cb': 'κ̅', 'e0cc': 'λ̅', 'e0cd': 'μ̅', 'e0ce': 'v̅', 'e0d1': 'ρ̅', 'e0d4': 'τ̅', 'e0d5': 'ν̅', 'e0d6': 'ϕ̅', 'e0d7': 'φ̅', 'e0d8': 'χ̅', 'e0da': 'ν̅', 'e0db': 'Φ̃', 'e0dd': 'γ̃', 'e0de': 'ε̃', 'e0e0': 'μ̃', 'e0e1': 'ṽ', 'e0e4': 'ρ̃', 'e0e7': 'ε⃗', 'e0e9': 'μ⃗', 'e0eb': '⦵', 'e0ec': '|', 'e0ed': '|', 'e0ee': '3/2', 'e0f1': '𝌂', 'e0f5': 'ν', 'e0f6': '⟿', 'e100': '┆', 'e103': '★', 'e107': 'ε͂', 'e108': 'ῆ', 'e109': 'κ͂', 'e10d': 'σ̃', 'e110': 'η̃', 'e112': '𝒢', 'e113': '𝈙', 'e116': '⤳', 'e117': '━', 'e11a': 'λ͂', 'e11b': 'χ̃', 'e11f': '5/2', 'e120': '5/4', 'e124': '⬢', 'e131': 'ν̃', 'e132': 'Γ͂', 'e13d': '⬟', 'e142': 'ℋ', 'e144': 'ℒ', 'e146': 'ℓ', 'e170': '𝕄', 'e175': 'ℝ', 'e177': '𝕋', 'e17e': '𝖀', 'e18f': '𝕽', 'e1c0': '⬡', 'e520': '𝒜', 'e523': '𝒟', 'e529': '𝒥', 'e52d': '𝒩', 'e52f': '𝒫', 'e531': 'ℛ', 'e533': '𝒯'}

	Map image URL components to unicode characters.






	
chemdataextractor.scrape.pub.rsc.strip_rsc_html = <chemdataextractor.scrape.clean.Cleaner object>

	none;” (typically tooltips)


	Type

	HTML stripper that kills superscript references and anything with style=”display










	
chemdataextractor.scrape.pub.rsc.strip_cit_html = <chemdataextractor.scrape.clean.Cleaner object>

	HTML stripper that also kills text from buttons in references.






	
chemdataextractor.scrape.pub.rsc.rsc_substitute = <chemdataextractor.text.processors.Substitutor object>

	Substitutor that replaces RSC escape codes with the actual unicode character






	
chemdataextractor.scrape.pub.rsc.parse_rsc_html(htmlstring)

	Messy RSC HTML needs this special parser to fix problems before creating selector.






	
chemdataextractor.scrape.pub.rsc.replace_rsc_img_chars(document)

	Replace image characters with unicode equivalents.






	
chemdataextractor.scrape.pub.rsc.space_references(document)

	Ensure a space around reference links, so there’s a gap when they are removed.






	
class chemdataextractor.scrape.pub.rsc.RscRssDocument(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Document information from RSC RSS feed.


	
doi

	A string field.






	
title

	A string field.






	
authors

	A string field.






	
landing_url

	A field with optional URL processing.






	
process_title = <chemdataextractor.text.processors.Chain object>

	




	
finalize_doi(value)

	Derive the DOI from the GUID.






	
fields = {'authors': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'title': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscRssScraper

	Bases: chemdataextractor.scrape.scraper.RssScraper

Scraper for RSC RSS feeds.


	
entity

	alias of RscRssDocument










	
class chemdataextractor.scrape.pub.rsc.RscSearchDocument(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Document information from RSC search results page.


	
doi

	A string field.






	
title

	A string field.






	
landing_url

	A field with optional URL processing.






	
pdf_url

	A field with optional URL processing.






	
html_url

	A field with optional URL processing.






	
journal

	A string field.






	
abstract

	A string field.






	
clean_title = <chemdataextractor.text.processors.Chain object>

	




	
process_doi = <chemdataextractor.text.processors.LAdd object>

	




	
process_title = <chemdataextractor.text.processors.Chain object>

	




	
process_landing_url = <chemdataextractor.text.processors.Chain object>

	




	
process_pdf_url = <chemdataextractor.text.processors.Chain object>

	




	
process_html_url = <chemdataextractor.text.processors.Chain object>

	




	
process_abstract = <chemdataextractor.text.processors.Chain object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'html_url': <chemdataextractor.scrape.fields.UrlField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'pdf_url': <chemdataextractor.scrape.fields.UrlField object>, 'title': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscSearchScraper(max_wait_time=30, driver=None)

	Bases: chemdataextractor.scrape.scraper.SearchScraper

Scraper for RSC search results.


	
entity

	alias of RscSearchDocument






	
root = '.capsule.capsule--article'

	




	
__init__(max_wait_time=30, driver=None)

	
	Parameters

	
	driver (selenium.webdriver) – driver from which results will be scraped.


	max_wait_time (float [https://docs.python.org/3/library/functions.html#float]) – Maximum time spent waiting for the page to load. (seconds)













	
perform_search(query, page=1, driver=None)

	Due to RSC not accepting html requests, Selenium is used.
By default, the Firefox webdriver is used.










	
class chemdataextractor.scrape.pub.rsc.RscLandingSupplement(selector)

	Bases: chemdataextractor.scrape.entity.Entity


	
name

	A string field.






	
url

	A field with optional URL processing.






	
fields = {'name': <chemdataextractor.scrape.fields.StringField object>, 'url': <chemdataextractor.scrape.fields.UrlField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscLandingDocument(selector)

	Bases: chemdataextractor.scrape.entity.DocumentEntity

Document information from RSC landing page.


	
supplements

	A field that contains another Entity.






	
process_abstract = <chemdataextractor.text.processors.Chain object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'authors': <chemdataextractor.scrape.fields.StringField object>, 'copyright': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'html_url': <chemdataextractor.scrape.fields.UrlField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'language': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'online_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'pdf_url': <chemdataextractor.scrape.fields.UrlField object>, 'published_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'supplements': <chemdataextractor.scrape.fields.EntityField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscLandingScraper

	Bases: chemdataextractor.scrape.scraper.UrlScraper

Scraper for RSC Landing pages.


	
entity

	alias of RscLandingDocument










	
class chemdataextractor.scrape.pub.rsc.RscChemicalMention(selector)

	Bases: chemdataextractor.scrape.entity.Entity


	
text

	A string field.






	
chemspider_id

	A string field.






	
inchi

	A string field.






	
clean_text = <chemdataextractor.text.processors.Chain object>

	




	
process_text = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_chemspider_id = <chemdataextractor.text.processors.Chain object>

	




	
process_inchi = <chemdataextractor.text.processors.Chain object>

	




	
fields = {'chemspider_id': <chemdataextractor.scrape.fields.StringField object>, 'inchi': <chemdataextractor.scrape.fields.StringField object>, 'text': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscImage(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Embedded image. Includes both Schemes and Figures.


	
url

	A field with optional URL processing.






	
label

	A string field.






	
reference

	A string field.






	
caption

	A string field.






	
clean_caption = <chemdataextractor.text.processors.Chain object>

	




	
process_caption = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>, 'reference': <chemdataextractor.scrape.fields.StringField object>, 'url': <chemdataextractor.scrape.fields.UrlField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscTable(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Table within document.


	
reference

	A string field.






	
label

	A string field.






	
caption

	A string field.






	
src

	A string field.






	
clean_src = <chemdataextractor.text.processors.Chain object>

	




	
clean_caption = <chemdataextractor.text.processors.Chain object>

	




	
process_caption = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>, 'reference': <chemdataextractor.scrape.fields.StringField object>, 'src': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscHtmlDocument(selector)

	Bases: chemdataextractor.scrape.entity.DocumentEntity


	
title

	A string field.






	
abstract

	A string field.






	
pdf_url

	A field with optional URL processing.






	
html_url

	A field with optional URL processing.






	
landing_url

	A field with optional URL processing.






	
clean_title = <chemdataextractor.text.processors.Chain object>

	




	
clean_abstract = <chemdataextractor.text.processors.Chain object>

	




	
process_title = <chemdataextractor.text.processors.Chain object>

	




	
process_abstract = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'authors': <chemdataextractor.scrape.fields.StringField object>, 'copyright': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'html_url': <chemdataextractor.scrape.fields.UrlField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'language': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'online_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'pdf_url': <chemdataextractor.scrape.fields.UrlField object>, 'published_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.rsc.RscHtmlScraper

	Bases: chemdataextractor.scrape.scraper.UrlScraper

Scraper for RSC Landing pages.


	
entity

	alias of RscHtmlDocument












.scrape.pub.springer

Tools for scraping documents from Springer, Biomed Central and Chemistry Central XML files.


	
chemdataextractor.scrape.pub.springer.strip_springer_xml = <chemdataextractor.scrape.clean.Cleaner object>

	XML stripper that also kills equations/formulas.






	
chemdataextractor.scrape.pub.springer.strip_springer_abstract_xml = <chemdataextractor.scrape.clean.Cleaner object>

	XML stripper that also kills headings






	
chemdataextractor.scrape.pub.springer.tidy_springer_references(document)

	Remove punctuation around references like brackets, commas, hyphens.






	
class chemdataextractor.scrape.pub.springer.SpringerHtmlDocument(selector)

	Bases: chemdataextractor.scrape.entity.DocumentEntity

Scraper for Springer HTML articles


	
title

	A string field.






	
abstract

	A string field.






	
journal

	A string field.






	
process_html_url = <chemdataextractor.text.processors.RAdd object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'authors': <chemdataextractor.scrape.fields.StringField object>, 'copyright': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'html_url': <chemdataextractor.scrape.fields.UrlField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'language': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'online_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'pdf_url': <chemdataextractor.scrape.fields.UrlField object>, 'published_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.springer.SpringerXmlAuthor(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Author information from a Springer XML file.


	
firstname

	A string field.






	
middlename

	A string field.






	
lastname

	A string field.






	
suffix

	A string field.






	
email

	A string field.






	
process_email = <chemdataextractor.text.processors.Discard object>

	




	
fields = {'email': <chemdataextractor.scrape.fields.StringField object>, 'firstname': <chemdataextractor.scrape.fields.StringField object>, 'lastname': <chemdataextractor.scrape.fields.StringField object>, 'middlename': <chemdataextractor.scrape.fields.StringField object>, 'suffix': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.springer.SpringerXmlImage(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Figure information from a Springer XML file.


	
label

	A string field.






	
caption

	A string field.






	
reference

	A string field.






	
clean_caption = <chemdataextractor.scrape.clean.Cleaner object>

	




	
process_caption = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>, 'reference': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.springer.SpringerXmlTable(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Table information from a Springer XML file.


	
label

	A string field.






	
caption

	A string field.






	
reference

	A string field.






	
src

	A string field.






	
clean_caption = <chemdataextractor.scrape.clean.Cleaner object>

	




	
process_caption = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>, 'reference': <chemdataextractor.scrape.fields.StringField object>, 'src': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.springer.SpringerXmlDocument(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Document information from a Springer XML file.


	
ui

	A string field.






	
doi

	A string field.






	
title

	A string field.






	
authors

	A field that contains another Entity.






	
journal

	A string field.






	
firstpage

	A string field.






	
year

	An integer number field.






	
volume

	A string field.






	
issue

	A string field.






	
issn

	A string field.






	
landing_url

	A field with optional URL processing.






	
abstract

	A string field.






	
published_year

	An integer number field.






	
published_month

	An integer number field.






	
published_day

	An integer number field.






	
accepted_year

	An integer number field.






	
accepted_month

	An integer number field.






	
accepted_day

	An integer number field.






	
received_year

	An integer number field.






	
received_month

	An integer number field.






	
received_day

	An integer number field.






	
license

	A field with optional URL processing.






	
figures

	A field that contains another Entity.






	
schemes

	A field that contains another Entity.






	
tables

	A field that contains another Entity.






	
headings

	A string field.






	
paragraphs

	A string field.






	
clean_title = <chemdataextractor.scrape.clean.Cleaner object>

	




	
clean_abstract = <chemdataextractor.text.processors.Chain object>

	




	
clean_headings = <chemdataextractor.scrape.clean.Cleaner object>

	




	
clean_paragraphs = <chemdataextractor.text.processors.Chain object>

	




	
process_abstract = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_headings = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_paragraphs = <chemdataextractor.text.processors.Chain object>

	




	
process_license = <chemdataextractor.text.processors.Chain object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'accepted_day': <chemdataextractor.scrape.fields.IntField object>, 'accepted_month': <chemdataextractor.scrape.fields.IntField object>, 'accepted_year': <chemdataextractor.scrape.fields.IntField object>, 'authors': <chemdataextractor.scrape.fields.EntityField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'figures': <chemdataextractor.scrape.fields.EntityField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'headings': <chemdataextractor.scrape.fields.StringField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'paragraphs': <chemdataextractor.scrape.fields.StringField object>, 'published_day': <chemdataextractor.scrape.fields.IntField object>, 'published_month': <chemdataextractor.scrape.fields.IntField object>, 'published_year': <chemdataextractor.scrape.fields.IntField object>, 'received_day': <chemdataextractor.scrape.fields.IntField object>, 'received_month': <chemdataextractor.scrape.fields.IntField object>, 'received_year': <chemdataextractor.scrape.fields.IntField object>, 'schemes': <chemdataextractor.scrape.fields.EntityField object>, 'tables': <chemdataextractor.scrape.fields.EntityField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'ui': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>, 'year': <chemdataextractor.scrape.fields.IntField object>}

	










.scrape.pub.elsevier

Tools for scraping documents from Elsevier.


	copyright

	Copyright 2017 by Callum Court.



	license

	MIT, see LICENSE file for more details.






	
chemdataextractor.scrape.pub.elsevier.CHAR_REPLACEMENTS = [('\\[?\\[1 with combining macron\\]\\]?', '1̄'), ('\\[?\\[2 with combining macron\\]\\]?', '2̄'), ('\\[?\\[3 with combining macron\\]\\]?', '3̄'), ('\\[?\\[4 with combining macron\\]\\]?', '4̄'), ('\\[?\\[approximate\\]\\]?', '≈'), ('\\[?\\[bottom\\]\\]?', '⊥'), ('\\[?\\[c with combining tilde\\]\\]?', 'C̃'), ('\\[?\\[capital delta\\]\\]?', 'Δ'), ('\\[?\\[capital lambda\\]\\]?', 'Λ'), ('\\[?\\[capital omega\\]\\]?', 'Ω'), ('\\[?\\[capital phi\\]\\]?', 'Φ'), ('\\[?\\[capital pi\\]\\]?', 'Π'), ('\\[?\\[capital psi\\]\\]?', 'Ψ'), ('\\[?\\[capital sigma\\]\\]?', 'Σ'), ('\\[?\\[caret\\]\\]?', '^'), ('\\[?\\[congruent with\\]\\]?', '≅'), ('\\[?\\[curly or open phi\\]\\]?', 'ϕ'), ('\\[?\\[dagger\\]\\]?', '†'), ('\\[?\\[dbl greater-than\\]\\]?', '≫'), ('\\[?\\[dbl vertical bar\\]\\]?', '‖'), ('\\[?\\[degree\\]\\]?', '°'), ('\\[?\\[double bond, length as m-dash\\]\\]?', '='), ('\\[?\\[double bond, length half m-dash\\]\\]?', '='), ('\\[?\\[double dagger\\]\\]?', '‡'), ('\\[?\\[double equals\\]\\]?', '≧'), ('\\[?\\[double less-than\\]\\]?', '≪'), ('\\[?\\[double prime\\]\\]?', '″'), ('\\[?\\[downward arrow\\]\\]?', '↓'), ('\\[?\\[fraction five-over-two\\]\\]?', '5/2'), ('\\[?\\[fraction three-over-two\\]\\]?', '3/2'), ('\\[?\\[gamma\\]\\]?', 'γ'), ('\\[?\\[greater-than-or-equal\\]\\]?', '≥'), ('\\[?\\[greater, similar\\]\\]?', '≳'), ('\\[?\\[gt-or-equal\\]\\]?', '≥'), ('\\[?\\[i without dot\\]\\]?', 'ı'), ('\\[?\\[identical with\\]\\]?', '≡'), ('\\[?\\[infinity\\]\\]?', '∞'), ('\\[?\\[intersection\\]\\]?', '∩'), ('\\[?\\[iota\\]\\]?', 'ι'), ('\\[?\\[is proportional to\\]\\]?', '∝'), ('\\[?\\[leftrightarrow\\]\\]?', '↔'), ('\\[?\\[leftrightarrows\\]\\]?', '⇄'), ('\\[?\\[less-than-or-equal\\]\\]?', '≤'), ('\\[?\\[less, similar\\]\\]?', '≲'), ('\\[?\\[logical and\\]\\]?', '∧'), ('\\[?\\[middle dot\\]\\]?', '·'), ('\\[?\\[not equal\\]\\]?', '≠'), ('\\[?\\[parallel\\]\\]?', '∥'), ('\\[?\\[per thousand\\]\\]?', '‰'), ('\\[?\\[prime or minute\\]\\]?', '′'), ('\\[?\\[quadruple bond, length as m-dash\\]\\]?', '≣'), ('\\[?\\[radical dot\\]\\]?', ' ̇'), ('\\[?\\[ratio\\]\\]?', '∶'), ('\\[?\\[registered sign\\]\\]?', '®'), ('\\[?\\[reverse similar\\]\\]?', '∽'), ('\\[?\\[right left arrows\\]\\]?', '⇄'), ('\\[?\\[right left harpoons\\]\\]?', '⇌'), ('\\[?\\[rightward arrow\\]\\]?', '→'), ('\\[?\\[round bullet, filled\\]\\]?', '•'), ('\\[?\\[sigma\\]\\]?', 'σ'), ('\\[?\\[similar\\]\\]?', '∼'), ('\\[?\\[small alpha\\]\\]?', 'α'), ('\\[?\\[small beta\\]\\]?', 'β'), ('\\[?\\[small chi\\]\\]?', 'χ'), ('\\[?\\[small delta\\]\\]?', 'δ'), ('\\[?\\[small eta\\]\\]?', 'η'), ('\\[?\\[small gamma, Greek, dot above\\]\\]?', 'γ̇'), ('\\[?\\[small kappa\\]\\]?', 'κ'), ('\\[?\\[small lambda\\]\\]?', 'λ'), ('\\[?\\[small micro\\]\\]?', 'µ'), ('\\[?\\[small mu \\]\\]?', 'μ'), ('\\[?\\[small nu\\]\\]?', 'ν'), ('\\[?\\[small omega\\]\\]?', 'ω'), ('\\[?\\[small phi\\]\\]?', 'φ'), ('\\[?\\[small pi\\]\\]?', 'π'), ('\\[?\\[small psi\\]\\]?', 'ψ'), ('\\[?\\[small tau\\]\\]?', 'τ'), ('\\[?\\[small theta\\]\\]?', 'θ'), ('\\[?\\[small upsilon\\]\\]?', 'υ'), ('\\[?\\[small xi\\]\\]?', 'ξ'), ('\\[?\\[small zeta\\]\\]?', 'ζ'), ('\\[?\\[space\\]\\]?', ' '), ('\\[?\\[square\\]\\]?', '□'), ('\\[?\\[subset or is implied by\\]\\]?', '⊂'), ('\\[?\\[summation operator\\]\\]?', '∑'), ('\\[?\\[times\\]\\]?', '×'), ('\\[?\\[trade mark sign\\]\\]?', '™'), ('\\[?\\[triple bond, length as m-dash\\]\\]?', '≡'), ('\\[?\\[triple bond, length half m-dash\\]\\]?', '≡'), ('\\[?\\[triple prime\\]\\]?', '‴'), ('\\[?\\[upper bond 1 end\\]\\]?', ''), ('\\[?\\[upper bond 1 start\\]\\]?', ''), ('\\[?\\[upward arrow\\]\\]?', '↑'), ('\\[?\\[varepsilon\\]\\]?', 'ε'), ('\\[?\\[x with combining tilde\\]\\]?', 'X̃')]

	Map placeholder text to unicode characters.






	
chemdataextractor.scrape.pub.elsevier.elsevier_substitute = <chemdataextractor.text.processors.Substitutor object>

	Substitutor that replaces ACS escape codes with the actual unicode character






	
class chemdataextractor.scrape.pub.elsevier.ElsevierSearchDocument(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Document information from Elsevier API search results.


	
test

	A string field.






	
fields = {'test': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierSearchScraper

	Bases: chemdataextractor.scrape.scraper.UrlScraper

Scraper for Elsevier search results.


	
entity

	alias of ElsevierSearchDocument






	
make_request(url)

	Make a HTTP GET request.


	Parameters

	url – The URL to get.



	Returns

	The response to the request.



	Return type

	requests.Response










	
run(url)

	Request URL, scrape response and return an EntityList.










	
class chemdataextractor.scrape.pub.elsevier.ElsevierImage(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Embedded figure. Includes both Schemes and Figures.


	
caption

	A string field.






	
image_url

	A string field.






	
process_caption = <chemdataextractor.text.processors.Chain object>

	




	
process_image_url = <chemdataextractor.text.processors.LAdd object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'image_url': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierTableData(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Embedded row data from document tables


	
rows

	A string field.






	
fields = {'rows': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierTable(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Table within document.


	
title

	A string field.






	
column_headings

	A string field.






	
data

	A field that contains another Entity.






	
caption

	A string field.






	
process_title = <chemdataextractor.text.processors.Chain object>

	




	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'column_headings': <chemdataextractor.scrape.fields.StringField object>, 'data': <chemdataextractor.scrape.fields.EntityField object>, 'title': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierHtmlDocument(selector)

	Bases: chemdataextractor.scrape.entity.DocumentEntity

Scraper of document information from Elsevier html papers


	
doi

	A string field.






	
title

	A string field.






	
authors

	A string field.






	
abstract

	A string field.






	
journal

	A string field.






	
volume

	A string field.






	
copyright

	A string field.






	
headings

	A string field.






	
sub_headings

	A string field.






	
html_url

	A field with optional URL processing.






	
paragraphs

	A string field.






	
figures

	A field that contains another Entity.






	
published_date

	A string field.






	
citations

	A string field.






	
tables

	A field that contains another Entity.






	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'authors': <chemdataextractor.scrape.fields.StringField object>, 'citations': <chemdataextractor.scrape.fields.StringField object>, 'copyright': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'figures': <chemdataextractor.scrape.fields.EntityField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'headings': <chemdataextractor.scrape.fields.StringField object>, 'html_url': <chemdataextractor.scrape.fields.UrlField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'language': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'online_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'paragraphs': <chemdataextractor.scrape.fields.StringField object>, 'pdf_url': <chemdataextractor.scrape.fields.UrlField object>, 'published_date': <chemdataextractor.scrape.fields.StringField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'sub_headings': <chemdataextractor.scrape.fields.StringField object>, 'tables': <chemdataextractor.scrape.fields.EntityField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierHtmlScraper

	Bases: chemdataextractor.scrape.scraper.UrlScraper

Scraper for Elsever html paper pages


	
entity

	alias of ElsevierHtmlDocument










	
class chemdataextractor.scrape.pub.elsevier.ElsevierXmlImage(selector)

	Bases: chemdataextractor.scrape.entity.Entity


	
caption

	A string field.






	
label

	A string field.






	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'label': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierXmlTableData(selector)

	Bases: chemdataextractor.scrape.entity.Entity


	
rows

	A string field.






	
fields = {'rows': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierXmlTable(selector)

	Bases: chemdataextractor.scrape.entity.Entity


	
label

	A string field.






	
caption

	A string field.






	
column_headings

	A field that contains another Entity.






	
data

	A field that contains another Entity.






	
fields = {'caption': <chemdataextractor.scrape.fields.StringField object>, 'column_headings': <chemdataextractor.scrape.fields.EntityField object>, 'data': <chemdataextractor.scrape.fields.EntityField object>, 'label': <chemdataextractor.scrape.fields.StringField object>}

	








	
class chemdataextractor.scrape.pub.elsevier.ElsevierXmlDocument(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Scraper for Elsevier XML articles


	
doi

	A string field.






	
title

	A string field.






	
authors

	A string field.






	
abstract

	A string field.






	
journal

	A string field.






	
volume

	A string field.






	
issue

	A string field.






	
pages

	A string field.






	
firstpage

	A string field.






	
lastpage

	A string field.






	
copyright

	A string field.






	
publisher

	A string field.






	
headings

	A string field.






	
url

	A field with optional URL processing.






	
paragraphs

	A string field.






	
figures

	A field that contains another Entity.






	
published_date

	A string field.






	
citations

	A string field.






	
tables

	A field that contains another Entity.






	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'authors': <chemdataextractor.scrape.fields.StringField object>, 'citations': <chemdataextractor.scrape.fields.StringField object>, 'copyright': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'figures': <chemdataextractor.scrape.fields.EntityField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'headings': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'pages': <chemdataextractor.scrape.fields.StringField object>, 'paragraphs': <chemdataextractor.scrape.fields.StringField object>, 'published_date': <chemdataextractor.scrape.fields.StringField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'tables': <chemdataextractor.scrape.fields.EntityField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'url': <chemdataextractor.scrape.fields.UrlField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	




	
process_abstract = <chemdataextractor.text.processors.Chain object>

	












.scrape.base

Abstract base classes that define the interface for Scrapers, Fields, Crawlers, etc.


	
class chemdataextractor.scrape.base.BaseScraper

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

Abstract Scraper class from which all Scrapers inherit.


	
root = None

	CSS selector or XPath expression that returns the root of each entity.






	
root_xpath = False

	Whether the root is an XPath expression instead of a CSS selector.






	
__init__()

	




	
create_session()

	Override to set up default data (e.g. headers, authentication) on each request.






	
name()

	A unique name for this scraper.






	
entity

	The Entity to scrape.






	
process_entity(entity)

	Override to process each entity.






	
make_request(url, data)

	Make a HTTP request.


	Parameters

	
	url – The URL to get.


	data – Query data.






	Returns

	The response to the request.



	Return type

	requests.Response










	
process_response(response)

	Return a Selector for the given response.


	Parameters

	response (requests.Response) – The response object.



	Return type

	Selector










	
get_roots(selector)

	








	
class chemdataextractor.scrape.base.BaseFormat

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


	
process_response(response)

	Return a Selector for the given response.


	Parameters

	response (requests.Response) – The response object.



	Return type

	Selector














	
class chemdataextractor.scrape.base.BaseRequester

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


	
make_request(url, data)

	Make a HTTP request.


	Parameters

	
	url – The URL to get.


	data – Query data.






	Returns

	The response to the request.



	Return type

	requests.Response














	
class chemdataextractor.scrape.base.BaseEntityProcessor

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

Abstract EntityProcessor class from which all EntityProcessors inherit.


	
process_entity(entity)

	Process an Entity. Return None to filter Entity from the pipeline.


	Parameters

	entity (chemdataextractor.scrape.entity.Entity) – The Entity to process.



	Returns

	The processed Entity.



	Return type

	Entity or None [https://docs.python.org/3/library/constants.html#None]














	
class chemdataextractor.scrape.base.BaseEntity

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

Abstract Entity class from which all Entities inherit.






	
class chemdataextractor.scrape.base.EntityMeta

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

Metaclass for Entity.






	
class chemdataextractor.scrape.base.BaseField(selection, xpath=False, re=None, all=False, default=None, null=False, raw=False)

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

Base class for all fields.


	
name = None

	




	
__init__(selection, xpath=False, re=None, all=False, default=None, null=False, raw=False)

	
	Parameters

	
	selection (string) – The CSS selector or XPath expression used to select the content to scrape.


	xpath (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether selection is an XPath expression instead of a CSS selector. Default False.


	re – (Optional) Regular expression to apply to scraped content.


	all (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether to scrape all occurrences instead of just the first. Default False.


	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.


	raw (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether to scrape the raw HTML/XML instead of the text contents. Default False.













	
scrape(selector, cleaner=None, processor=None)

	Scrape the value for this field from the selector.






	
serialize(value)

	Serialize this field.






	
process(value)

	Override to perform custom processing of a value.












.scrape.clean

Tools for cleaning up XML/HTML by removing tags entirely or replacing with their contents.


	
class chemdataextractor.scrape.clean.Cleaner(**kwargs)

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

Clean HTML or XML by removing tags completely or replacing with their contents.

A Cleaner instance provides a clean_markup method:

cleaner = Cleaner()
htmlstring = '<html><body><script>alert("test")</script><p>Some text</p></body></html>'
print(cleaner.clean_markup(htmlstring))





A Cleaner instance is also a callable that can be applied to lxml document trees:

tree = lxml.etree.fromstring(htmlstring)
cleaner(tree)
print(lxml.etree.tostring(tree))





Elements that are matched by kill_xpath are removed entirely, along with their contents. By default,
kill_xpath matches all script and style tags, as well as comments and processing instructions.

Elements that are matched by strip_xpath are replaced with their contents. By default, no elements are stripped.
A common use-case is to set strip_xpath to .//*, which specifies that all elements should be stripped.

Elements that are matched by allow_xpath are excepted from stripping, even if they are also matched by
strip_xpath. This is useful when setting strip_xpath to strip all tags, allowing a few expections to be
specified by allow_xpath.


	
kill_xpath = './/script | .//style | .//comment() | .//processing-instruction() | .//*[@style="display:none;"]'

	




	
strip_xpath = None

	




	
allow_xpath = None

	




	
fix_whitespace = True

	




	
namespaces = {'dc': 'http://purl.org/dc/elements/1.1/', 'prism': 'http://prismstandard.org/namespaces/basic/2.0/', 'rdf': 'http://www.w3.org/1999/02/22-rdf-syntax-ns', 're': 'http://exslt.org/regular-expressions', 'set': 'http://exslt.org/sets', 'xml': 'http://www.w3.org/XML/1998/namespace'}

	




	
__init__(**kwargs)

	Behaviour can be customized by overriding attributes in a subclass or setting them in the constructor.


	Parameters

	
	kill_xpath (string) – XPath expression for tags to remove along with their contents.


	strip_xpath (string) – XPath expression for tags to replace with their contents.


	allow_xpath (string) – XPath expression for tags to except from strip_xpath.


	fix_whitespace (bool [https://docs.python.org/3/library/functions.html#bool]) – Normalize whitespace to a single space and ensure newlines around block elements.


	namespaces (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Namespace prefixes to register for the XPaths.













	
clean_html(html)

	Apply Cleaner to HTML string or document and return a cleaned string or document.






	
clean_markup(markup, parser=None)

	Apply Cleaner to markup string or document and return a cleaned string or document.










	
chemdataextractor.scrape.clean.clean = <chemdataextractor.scrape.clean.Cleaner object>

	A default Cleaner instance, which kills comments, processing instructions, script tags, style tags.






	
chemdataextractor.scrape.clean.clean_markup = <bound method Cleaner.clean_markup of <chemdataextractor.scrape.clean.Cleaner object>>

	Convenience function for applying clean to a string.






	
chemdataextractor.scrape.clean.clean_html = <bound method Cleaner.clean_html of <chemdataextractor.scrape.clean.Cleaner object>>

	Convenience function for applying clean to a HTML string.






	
chemdataextractor.scrape.clean.strip = <chemdataextractor.scrape.clean.Cleaner object>

	A Cleaner instance that is configured to strip all tags, replacing them with their text contents.






	
chemdataextractor.scrape.clean.strip_markup = <bound method Cleaner.clean_markup of <chemdataextractor.scrape.clean.Cleaner object>>

	Convenience function for applying strip to a string.






	
chemdataextractor.scrape.clean.strip_html = <bound method Cleaner.clean_html of <chemdataextractor.scrape.clean.Cleaner object>>

	Convenience function for applying strip to a HTML string.








.scrape.csstranslator

Extend cssselect to improve handling of pseudo-elements.

This is derived from csstranslator.py in the Scrapy project. The original file is available at:
https://github.com/scrapy/scrapy/blob/master/scrapy/selector/csstranslator.py

The original file was released under the BSD license:

Copyright (c) Scrapy developers.
All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:



	Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.


	Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.


	Neither the name of Scrapy nor the names of its contributors may be used
to endorse or promote products derived from this software without
specific prior written permission.







THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.


	
class chemdataextractor.scrape.csstranslator.CdeXPathExpr(path='', element='*', condition='', star_prefix=False)

	Bases: cssselect.xpath.XPathExpr


	
textnode = False

	




	
attribute = None

	




	
classmethod from_xpath(xpath, textnode=False, attribute=None)

	




	
join(combiner, other)

	








	
class chemdataextractor.scrape.csstranslator.TranslatorMixin

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


	
xpath_element(selector)

	




	
xpath_pseudo_element(xpath, pseudo_element)

	




	
xpath_attr_functional_pseudo_element(xpath, function)

	




	
xpath_text_simple_pseudo_element(xpath)

	Support selecting text nodes using ::text pseudo-element










	
class chemdataextractor.scrape.csstranslator.CssXmlTranslator

	Bases: chemdataextractor.scrape.csstranslator.TranslatorMixin, cssselect.xpath.GenericTranslator






	
class chemdataextractor.scrape.csstranslator.CssHTMLTranslator(xhtml=False)

	Bases: chemdataextractor.scrape.csstranslator.TranslatorMixin, cssselect.xpath.HTMLTranslator








.scrape.entity

An entity to extract.


	
class chemdataextractor.scrape.entity.Entity(selector)

	Bases: chemdataextractor.scrape.base.BaseEntity


	
fields = {}

	




	
__init__(selector)

	
	Parameters

	selector (Selector) – The selector to scrape.










	
classmethod scrape(selector, root, xpath=False)

	Return EntityList for the given selector.






	
serialize()

	Convert Entity to python dictionary.






	
to_json(*args, **kwargs)

	Convert Entity to JSON.










	
class chemdataextractor.scrape.entity.EntityList(*entities)

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

Wrapper around a list of Entities to facilitate operations on all at once.


	
__init__(*entities)

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






	
serialize()

	Serialize to a list of python dictionaries.






	
to_json(*args, **kwargs)

	Convert EntityList to JSON.










	
class chemdataextractor.scrape.entity.DocumentEntity(selector)

	Bases: chemdataextractor.scrape.entity.Entity

Generic document entity.


	
doi

	A string field.






	
title

	A string field.






	
authors

	A string field.






	
published_date

	A datetime field. Depends on python-dateutil.






	
online_date

	A datetime field. Depends on python-dateutil.






	
journal

	A string field.






	
volume

	A string field.






	
issue

	A string field.






	
firstpage

	A string field.






	
lastpage

	A string field.






	
abstract

	A string field.






	
publisher

	A string field.






	
issn

	A string field.






	
language

	A string field.






	
copyright

	A string field.






	
license

	A field with optional URL processing.






	
html_url

	A field with optional URL processing.






	
pdf_url

	A field with optional URL processing.






	
landing_url

	A field with optional URL processing.






	
process_title = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_journal = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_publisher = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_authors = <chemdataextractor.text.normalize.Normalizer object>

	




	
process_abstract = <chemdataextractor.text.normalize.Normalizer object>

	




	
fields = {'abstract': <chemdataextractor.scrape.fields.StringField object>, 'authors': <chemdataextractor.scrape.fields.StringField object>, 'copyright': <chemdataextractor.scrape.fields.StringField object>, 'doi': <chemdataextractor.scrape.fields.StringField object>, 'firstpage': <chemdataextractor.scrape.fields.StringField object>, 'html_url': <chemdataextractor.scrape.fields.UrlField object>, 'issn': <chemdataextractor.scrape.fields.StringField object>, 'issue': <chemdataextractor.scrape.fields.StringField object>, 'journal': <chemdataextractor.scrape.fields.StringField object>, 'landing_url': <chemdataextractor.scrape.fields.UrlField object>, 'language': <chemdataextractor.scrape.fields.StringField object>, 'lastpage': <chemdataextractor.scrape.fields.StringField object>, 'license': <chemdataextractor.scrape.fields.UrlField object>, 'online_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'pdf_url': <chemdataextractor.scrape.fields.UrlField object>, 'published_date': <chemdataextractor.scrape.fields.DateTimeField object>, 'publisher': <chemdataextractor.scrape.fields.StringField object>, 'title': <chemdataextractor.scrape.fields.StringField object>, 'volume': <chemdataextractor.scrape.fields.StringField object>}

	










.scrape.fields

Fields to define on an entity.


	
class chemdataextractor.scrape.fields.StringField(selection, lower=False, upper=False, strip=False, **kwargs)

	Bases: chemdataextractor.scrape.base.BaseField

A string field.


	
__init__(selection, lower=False, upper=False, strip=False, **kwargs)

	
	Parameters

	
	lower (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether to lowercase the string. Default False.


	upper (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether to uppercase the string. Default False.


	strip (bool [https://docs.python.org/3/library/functions.html#bool]) – (Optional) Whether to strip whitespace from start/end. Default False.













	
process(value)

	Override to perform custom processing of a value.










	
class chemdataextractor.scrape.fields.UrlField(selection, strip_querystring=False, **kwargs)

	Bases: chemdataextractor.scrape.fields.StringField

A field with optional URL processing.


	
__init__(selection, strip_querystring=False, **kwargs)

	
	Parameters

	strip_querystring – (Optional) Whether to remove the querystring. Default False.










	
process(value)

	Override to perform custom processing of a value.










	
class chemdataextractor.scrape.fields.EntityField(entity, selection, **kwargs)

	Bases: chemdataextractor.scrape.base.BaseField

A field that contains another Entity.


	
__init__(entity, selection, **kwargs)

	
	Parameters

	entity – The embedded entity.










	
scrape(selector, cleaner=None, processor=None)

	Scrape the value for this field from the selector.










	
class chemdataextractor.scrape.fields.IntField(selection, xpath=False, re=None, all=False, default=None, null=False, raw=False)

	Bases: chemdataextractor.scrape.base.BaseField

An integer number field.


	
process(value)

	Convert value to an int.










	
class chemdataextractor.scrape.fields.FloatField(selection, xpath=False, re=None, all=False, default=None, null=False, raw=False)

	Bases: chemdataextractor.scrape.base.BaseField

An floating point number field.


	
process(value)

	Convert value to a float.










	
class chemdataextractor.scrape.fields.BoolField(selection, true=re.compile('true|yes|1', re.IGNORECASE), false=re.compile('false|no|0', re.IGNORECASE), **kwargs)

	Bases: chemdataextractor.scrape.base.BaseField

A boolean field type.


	
__init__(selection, true=re.compile('true|yes|1', re.IGNORECASE), false=re.compile('false|no|0', re.IGNORECASE), **kwargs)

	
	Parameters

	
	true – Regular expression match that evaluates to True.


	false – Regular expression match that evaluates to False.













	
process(value)

	Override to perform custom processing of a value.










	
class chemdataextractor.scrape.fields.DateTimeField(selection, xpath=False, re=None, all=False, default=None, null=False, raw=False)

	Bases: chemdataextractor.scrape.base.BaseField

A datetime field. Depends on python-dateutil.


	
process(value)

	Override to perform custom processing of a value.






	
serialize(value)

	Serialize this field.












.scrape.scraper

Concrete classes for scraping and searching.


	
class chemdataextractor.scrape.scraper.HtmlFormat

	Bases: chemdataextractor.scrape.base.BaseFormat

Process HTML response and return a Selector.


	
process_response(response)

	Return a Selector for the given response.


	Parameters

	response (requests.Response) – The response object.



	Return type

	Selector














	
class chemdataextractor.scrape.scraper.XmlFormat

	Bases: chemdataextractor.scrape.base.BaseFormat

Process XML response and return a Selector.


	
namespaces = None

	




	
process_response(response)

	Return a Selector for the given response.


	Parameters

	response (requests.Response) – The response object.



	Return type

	Selector














	
class chemdataextractor.scrape.scraper.GetRequester

	Bases: chemdataextractor.scrape.base.BaseRequester


	
make_request(session, url, **kwargs)

	Make a HTTP GET request.


	Parameters

	url – The URL to get.



	Returns

	The response to the request.



	Return type

	requests.Response














	
class chemdataextractor.scrape.scraper.PostRequester

	Bases: chemdataextractor.scrape.base.BaseRequester


	
make_request(session, url, **kwargs)

	Make a HTTP POST request.


	Parameters

	
	url – The URL to post to.


	data – The data to post.






	Returns

	The response to the request.



	Return type

	requests.Response














	
class chemdataextractor.scrape.scraper.UrlScraper

	Bases: chemdataextractor.scrape.scraper.GetRequester, chemdataextractor.scrape.scraper.HtmlFormat, chemdataextractor.scrape.base.BaseScraper

Scraper that takes a URL as input.


	
process_url(url)

	Override to filter or process input URL prior to making request.






	
run(url)

	Request URL, scrape response and return an EntityList.










	
class chemdataextractor.scrape.scraper.RssScraper

	Bases: chemdataextractor.scrape.scraper.XmlFormat, chemdataextractor.scrape.scraper.UrlScraper

RSS scraper


	
root = 'item'

	




	
namespaces = {'atom': 'http://www.w3.org/2005/Atom', 'feedburner': 'http://rssnamespace.org/feedburner/ext/1.0'}

	








	
class chemdataextractor.scrape.scraper.SearchScraper

	Bases: chemdataextractor.scrape.scraper.GetRequester, chemdataextractor.scrape.scraper.HtmlFormat, chemdataextractor.scrape.base.BaseScraper

Scraper that takes a search query as input.


	
process_query(query)

	Override to filter or process input query prior to making request.






	
perform_search(query, page)

	Override to implement search. Take query input and return a SearchResult.






	
run(query, page=1)

	








	
class chemdataextractor.scrape.scraper.SearchResult

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

Class to handle results from a search query to websites,
regardless of method of scraping used.


	
selector

	Process the result of the search, giving a selector


	Returns

	The result of the search



	Return type

	selector














	
class chemdataextractor.scrape.scraper.SeleniumSearchResult(driver)

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

Search results when using Selenium for scraping


	
__init__(driver)

	
	Parameters

	driver (selenium.webdriver) – driver from which results will be scraped.










	
selector

	








	
class chemdataextractor.scrape.scraper.ResponseSearchResult(response)

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

Search results when using the requests library for scraping


	
__init__(response)

	
	Parameters

	response (requests.Response) – HTML response for results










	
selector

	










.scrape.selector

Tool for selecting content from HTML or XML using CSS or XPath expressions.


	
class chemdataextractor.scrape.selector.Selector(root, fmt='html', translator=<class 'chemdataextractor.scrape.csstranslator.CssHTMLTranslator'>, namespaces=None)

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

Tool for selecting content from HTML or XML using XPath selectors.


	
__init__(root, fmt='html', translator=<class 'chemdataextractor.scrape.csstranslator.CssHTMLTranslator'>, namespaces=None)

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






	
classmethod from_text(text, base_url=None, parser=<class 'lxml.html.HTMLParser'>, translator=<class 'chemdataextractor.scrape.csstranslator.CssHTMLTranslator'>, fmt='html', namespaces=None, encoding=None)

	




	
classmethod from_html_text(text, base_url=None, namespaces=None, encoding=None)

	




	
classmethod from_xml_text(text, base_url=None, namespaces=None, encoding=None)

	




	
classmethod from_response(response, parser=<class 'lxml.html.HTMLParser'>, translator=<class 'chemdataextractor.scrape.csstranslator.CssHTMLTranslator'>, fmt='html', namespaces=None)

	




	
classmethod from_html(response, namespaces=None)

	




	
classmethod from_xml(response, namespaces=None)

	




	
path

	Absolute path to the root of this selector.






	
tag

	Tag name of the root of this selector.






	
xpath(query)

	




	
css(query)

	




	
re(regex)

	




	
extract(cleaner=None, raw=False)

	








	
class chemdataextractor.scrape.selector.SelectorList(*selectors)

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

Wrapper around a list of Selectors to allow selecting from all at once.


	
__init__(*selectors)

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






	
xpath(xpath)

	




	
re(regex)

	




	
extract(cleaner=None, raw=False)

	




	
extract_first(cleaner=None, raw=False, default=None)

	













          

      

      

    

  

    
      
          
            
  


.text

Useful tools for processing text

Tools for processing text.


	
chemdataextractor.text.CONTROLS = {'\x01', '\x02', '\x03', '\x04', '\x05', '\x06', '\x07', '\x08', '\x0e', '\x0f', '\x11', '\x12', '\x13', '\x14', '\x15', '\x16', '\x17', '\x18', '\x19', '\x1a', '\x1b'}

	Control characters.






	
chemdataextractor.text.HYPHENS = {'-', '‐', '‑', '‒', '–', '—', '―', '⁃'}

	Hyphen and dash characters.






	
chemdataextractor.text.MINUSES = {'-', '⁻', '−', '－'}

	Minus characters.






	
chemdataextractor.text.PLUSES = {'+', '⁺', '＋'}

	Plus characters.






	
chemdataextractor.text.SLASHES = {'/', '⁄', '∕'}

	Slash characters.






	
chemdataextractor.text.TILDES = {'~', '˜', '⁓', '∼', '∽', '∿', '〜', '～'}

	Tilde characters.






	
chemdataextractor.text.APOSTROPHES = {"'", '՚', '’', 'Ꞌ', 'ꞌ', '＇'}

	Apostrophe characters.






	
chemdataextractor.text.SINGLE_QUOTES = {"'", '‘', '’', '‚', '‛'}

	Single quote characters.






	
chemdataextractor.text.DOUBLE_QUOTES = {'"', '“', '”', '„', '‟'}

	Double quote characters.






	
chemdataextractor.text.ACCENTS = {'`', '´'}

	Accent characters.






	
chemdataextractor.text.PRIMES = {'′', '″', '‴', '‵', '‶', '‷', '⁗'}

	Prime characters.






	
chemdataextractor.text.QUOTES = {'"', "'", '`', '´', '՚', '‘', '’', '‚', '‛', '“', '”', '„', '‟', '′', '″', '‴', '‵', '‶', '‷', '⁗', 'Ꞌ', 'ꞌ', '＇'}

	Quote characters, including apostrophes, single quotes, double quotes, accents and primes.






	
chemdataextractor.text.GREEK = {'Α', 'Β', 'Γ', 'Δ', 'Ε', 'Ζ', 'Η', 'Θ', 'Ι', 'Κ', 'Λ', 'Μ', 'Ν', 'Ξ', 'Ο', 'Π', 'Ρ', 'Σ', 'Τ', 'Υ', 'Φ', 'Χ', 'Ψ', 'Ω', 'α', 'β', 'γ', 'δ', 'ε', 'ζ', 'η', 'θ', 'ι', 'κ', 'λ', 'μ', 'ν', 'ξ', 'ο', 'π', 'ρ', 'σ', 'τ', 'υ', 'φ', 'χ', 'ψ', 'ω'}

	Uppercase and lowercase greek letters.






	
chemdataextractor.text.GREEK_WORDS = {'Alpha', 'Beta', 'Chi', 'Delta', 'Epsilon', 'Eta', 'Gamma', 'Iota', 'Kappa', 'Lambda', 'Mu', 'Nu', 'Omega', 'Omicron', 'Phi', 'Pi', 'Psi', 'Rho', 'Sigma', 'Tau', 'Theta', 'Upsilon', 'Xi', 'Zeta', 'alpha', 'beta', 'chi', 'delta', 'epsilon', 'eta', 'gamma', 'iota', 'kappa', 'lamda', 'mu', 'nu', 'omega', 'omicron', 'phi', 'pi', 'psi', 'rho', 'sigma', 'tau', 'theta', 'upsilon', 'xi', 'zeta'}

	Names of greek letters spelled out as words.






	
chemdataextractor.text.SMALL = {'a', 'an', 'and', 'as', 'at', 'but', 'by', 'en', 'for', 'if', 'in', 'of', 'on', 'or', 'the', 'to', 'v', 'via', 'vs'}

	Words that should not be capitalized in titles.






	
chemdataextractor.text.NAME_SMALL = {'abu', 'bin', 'bon', 'da', 'dal', 'de', 'del', 'der', 'di', 'dí', 'ibn', 'la', 'le', 'san', 'st', 'ste', 'van', 'vel', 'von', 'y'}

	Words that should not be capitalized in names.






	
chemdataextractor.text.NUMBERS = {'billion', 'eight', 'eighteen', 'eighty', 'eleven', 'fifteen', 'fifty', 'five', 'forty', 'four', 'fourteen', 'hundred', 'million', 'nine', 'nineteen', 'ninety', 'one', 'seven', 'seventeen', 'seventy', 'six', 'sixteen', 'sixty', 'ten', 'thirteen', 'thirty', 'thousand', 'three', 'trillion', 'twelve', 'twenty', 'two', 'zero'}

	A variety of numbers, spelled out as words.






	
chemdataextractor.text.EMAIL_RE = re.compile('([\\w\\-\\.\\+%]+@(\\w[\\w\\-]+\\.)+[\\w\\-]+)', re.IGNORECASE)

	Regular expression that matches email addresses.






	
chemdataextractor.text.DOI_RE = re.compile('^10\\.\\d{4,9}/[-\\._;()/:A-Z0-9]+$')

	Regular expression that matches DOIs.






	
chemdataextractor.text.ISSN_RE = re.compile('^\\d{4}-\\d{3}[\\dX]$')

	Regular expression that matches ISSNs.






	
chemdataextractor.text.CONTROL_RE = re.compile('[^ -\ud7ff\t\n\r\ue000-�က0-ჿFF]+')

	Regular expression that matches control characters not allowed in XML.






	
chemdataextractor.text.get_encoding(input_string, guesses=None, is_html=False)

	Return the encoding of a byte string. Uses bs4 UnicodeDammit.


	Parameters

	
	input_string (string) – Encoded byte string.


	guesses (list [https://docs.python.org/3/library/stdtypes.html#list][string]) – (Optional) List of encoding guesses to prioritize. Default is [‘utf-8’]


	is_html (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether the input is HTML.













	
chemdataextractor.text.levenshtein(s1, s2, allow_substring=False)

	Return the Levenshtein distance between two strings.

The Levenshtein distance (a.k.a “edit difference”) is the number of characters that need to be substituted,
inserted or deleted to transform s1 into s2.

Setting the allow_substring parameter to True allows s1 to be a
substring of s2, so that, for example, “hello” and “hello there” would have a distance of zero.


	Parameters

	
	s1 (string) – The first string


	s2 (string) – The second string


	allow_substring (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to allow s1 to be a substring of s2






	Returns

	Levenshtein distance.



	Type

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










	
chemdataextractor.text.bracket_level(text, open={'(', '[', '{'}, close={')', ']', '}'})

	Return 0 if string contains balanced brackets or no brackets.






	
chemdataextractor.text.is_punct(text)

	




	
chemdataextractor.text.is_ascii(text)

	




	
chemdataextractor.text.like_url(text)

	




	
chemdataextractor.text.like_number(text)

	




	
chemdataextractor.text.word_shape(text)

	




.text.chem

Chemistry text handling tools.


	
chemdataextractor.text.chem.extract_inchis(s)

	Return a list of InChI identifiers extracted from the string.






	
chemdataextractor.text.chem.extract_inchikeys(s)

	Return a list of InChIKey identifiers extracted from the string.






	
chemdataextractor.text.chem.extract_cas(s)

	Return a list of CAS identifiers extracted from the string.






	
chemdataextractor.text.chem.extract_smiles(s)

	Return a list of SMILES identifiers extracted from the string.








.text.latex

Tools for converting LaTeX to unicode.


	
chemdataextractor.text.latex.latex_to_unicode(text, capitalize=False)

	Replace LaTeX entities with the equivalent unicode and optionally capitalize.


	Parameters

	
	text – The LaTeX string to be converted


	capitalize – Can be ‘sentence’, ‘name’, ‘title’, ‘upper’, ‘lower’















.text.normalize

Tools for normalizing text.


	
class chemdataextractor.text.normalize.BaseNormalizer

	Bases: chemdataextractor.text.processors.BaseProcessor

Abstract normalizer class from which all normalizers inherit.

Subclasses must implement a normalize() method.


	
normalize(text)

	Normalize the text.


	Parameters

	text (string) – The text to normalize.



	Returns

	Normalized text.



	Return type

	string














	
class chemdataextractor.text.normalize.Normalizer(form='NFKC', strip=True, collapse=True, hyphens=False, quotes=False, ellipsis=False, slashes=False, tildes=False)

	Bases: chemdataextractor.text.normalize.BaseNormalizer

Main Normalizer class for generic English text.

Normalize unicode, hyphens, quotes, whitespace.

By default, the normal form NFKC is used for unicode normalization. This applies a compatibility decomposition,
under which equivalent characters are unified, followed by a canonical composition. See Python docs for information
on normal forms: http://docs.python.org/2/library/unicodedata.html#unicodedata.normalize


	
__init__(form='NFKC', strip=True, collapse=True, hyphens=False, quotes=False, ellipsis=False, slashes=False, tildes=False)

	
	Parameters

	
	form (string) – Normal form for unicode normalization.


	strip (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to strip whitespace from start and end.


	collapse (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to collapse all whitespace (tabs, newlines) down to single spaces.


	hyphens (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to normalize all hyphens, minuses and dashes to the ASCII hyphen-minus character.


	quotes (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to normalize all apostrophes, quotes and primes to the ASCII quote character.


	ellipsis (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to normalize ellipses to three full stops.


	slashes (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to normalize slash characters to the ASCII slash character.


	tildes (bool [https://docs.python.org/3/library/functions.html#bool]) – Whether to normalize tilde characters to the ASCII tilde character.













	
normalize(text)

	Run the Normalizer on a string.


	Parameters

	text – The string to normalize.














	
chemdataextractor.text.normalize.normalize = <chemdataextractor.text.normalize.Normalizer object>

	Default normalize that canonicalizes unicode and fixes whitespace.






	
chemdataextractor.text.normalize.strict_normalize = <chemdataextractor.text.normalize.Normalizer object>

	More aggressive normalize that also standardizes hyphens, and quotes.






	
class chemdataextractor.text.normalize.ExcessNormalizer(form='NFKC', strip=True, collapse=True, hyphens=True, quotes=True, ellipsis=True, tildes=True)

	Bases: chemdataextractor.text.normalize.Normalizer

Excessive string normalization.

This is useful when doing fuzzy string comparisons. A common use case is to run this before calculating the
Levenshtein distance between two strings, so that only “important” differences are counted.


	
__init__(form='NFKC', strip=True, collapse=True, hyphens=True, quotes=True, ellipsis=True, tildes=True)

	




	
normalize(text)

	Run the Normalizer on a string.


	Parameters

	text – The string to normalize.














	
class chemdataextractor.text.normalize.ChemNormalizer(form='NFKC', strip=True, collapse=True, hyphens=True, quotes=True, ellipsis=True, tildes=True, chem_spell=True)

	Bases: chemdataextractor.text.normalize.Normalizer

Normalizer that also unifies chemical spelling.


	
__init__(form='NFKC', strip=True, collapse=True, hyphens=True, quotes=True, ellipsis=True, tildes=True, chem_spell=True)

	




	
normalize(text)

	Normalize unicode, hyphens, whitespace, and some chemistry terms and formatting.












.text.processors

Text processors.


	
class chemdataextractor.text.processors.BaseProcessor

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

Abstract processor class from which all processors inherit. Subclasses must implement a __call__() method.






	
class chemdataextractor.text.processors.Chain(*callables)

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

Apply a series of processors in turn. Stops if a processors returns None.


	
__init__(*callables)

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










	
class chemdataextractor.text.processors.Discard(*match)

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

Return None if value matches a string.


	
__init__(*match)

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










	
class chemdataextractor.text.processors.LAdd(substring)

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

Add a substring to the start of a value.


	
__init__(substring)

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










	
class chemdataextractor.text.processors.RAdd(substring)

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

Add a substring to the end of a value.


	
__init__(substring)

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










	
class chemdataextractor.text.processors.LStrip(*substrings)

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

Remove a substring from the start of a value.


	
__init__(*substrings)

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










	
class chemdataextractor.text.processors.RStrip(*substrings)

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

Remove a substring from the end of a value.


	
__init__(*substrings)

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










	
chemdataextractor.text.processors.floats(s)

	Convert string to float. Handles more string formats that the standard python conversion.






	
chemdataextractor.text.processors.strip_querystring(url)

	Remove the querystring from the end of a URL.






	
class chemdataextractor.text.processors.Substitutor(substitutions)

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

Perform a list of substitutions defined by regex on text.

Useful to clean up text where placeholders are used in place of actual unicode characters.


	
__init__(substitutions)

	
	Parameters

	substitutions – List of (regex, string) tuples that define the substitution.














	
chemdataextractor.text.processors.extract_emails(text)

	Return a list of email addresses extracted from the string.






	
chemdataextractor.text.processors.unapostrophe(text)

	Strip apostrophe and ‘s’ from the end of a string.











          

      

      

    

  

    
      
          
            
  


v2.0 Migration Guide


Overview

Previously, ChemDataExtractor required huge amounts of manual input to create parsers for new models and if the user had multiple new models that were similar, we ended up with huge amounts of duplicated code. This system was very user-unfriendly and didn’t really follow the logic of how Physics and Chemistry are structured.

Furthermore, the Interdependency Resolution (IR) for these models was purely backwards-looking and did not account for dynamic or document-specific terminology even when it was clearly defined in the text.

To resolve some of these issues we have developed a new model-based approach to parsing that intrinsically links the models and the parsers, enabling completely automated parser creation and forward-looking Interdependency Resolution.

This has resulted in some breaking changes to the API for ChemDataExtractor, however, these are all fixable with minor changes to existing code, which are outlined in the section Migrating Existing Code.




Changes to ChemDataExtractor


Overall Structure

At a high level, in previous versions of ChemDataExtractor, the Document class and each of its subelements (e.g. Paragraph, Table or Sentence) had a list of parsers. These parsers each had an associated model which they were parsing for. When these parsers found a sentence (or table cell) that matched to the parse phrase root, it would create a Compound and the property would be associated to this instance of a compound.

The new structure changes this hierarchy significantly. The Document class and its subelements now own the models that they should look for. Each model contains a list of parsers that can be used for parsing different types of elements (e.g. Sentence or Table) to extract the model. At the appropriate timings, the elements will call the appropriate parsers in the models.

This new structure has several advantages:


	You no longer have to search for the appropriate classes for parsing. You don’t need to find MpParser and MpTableParser and assign them as parsers to Sentence s and Table s respectively to extract a MeltingPoint. With the new structure, you just pass in a list, [MeltingPoint, Compound], to document, and the appropriate parsers are automatically used.


	The new structure is far safer, that is, it is impossible to use a parser meant for tables on a sentence and a parser meant for sentences on tables.


	The properties are no longer necessarily tied to the Compound class, meaning one could use ChemDataExtractor for other purposes too, such as extracting the conditions under which an experiment was done.


	You can easily build nested model hierarchies that more closely resemble the structure of Physics and Chemistry.







Changes to Models

In addition to the overall change of structure, involving each property optionally owning a Compound, new types of models have  been introduced for the majority usecase of extracting a physical quantity structure, i.e. the case with a specifier, a value, and units, such as melting points, interatomic distances, and cooling rates.
These models are all defined as subclasses of a new type of model, QuantityModel.


Note

While new Quantity-based models have been added to ChemDataExtractor, old-style models can still be used. Refer to the section Migrating Existing Code on how to have older models be extracted as similarly to the old behaviour as possible.



These model types can now be defined with minimal effort as the various base-quantities (Temperature, Length, Time etc) are included in ChemDataExtractor. Now for example, if we wished to create a new model that will be of type Temperature we simply inherit our model from the TemperatureModel class and define our entities.

Models of this type have only 2 requirements:


	A specifier with an associated parse expression (Optional, only required if autoparsers are desired). These parse expressions will be updated automatically using forward-looking Interdependency Resolution if the updatable flag is set to True.


	If applicable, a compound entity, named compound




While previous models in ChemDataExtractor stored values and units as strings, these are now automatically extracted and stored as numbers and Unit s, allowing for easy conversion and comparison. These changes are explored in more detail in Addition of Units and Dimensions.

Each entity must have a defined type, for example StringType, FloatType or ModelType. Note that by specifying ModelType you must provide another model, allowing for nested model relationships.

The entities also have properties:


	parse_expression: A BaseElement that is associated with the entity. This parse expression is used by the autoparser in constructing a parse rule.


	required: Whether or not the entity is required to form a relationship. If required is True and the entity is not found, the relationship will not be output by ChemDataExtractor.


	contextual: Whether or not the entity can be sourced from a different element to the rest of the entities, e.g. whether the entity can be completed with data from another sentence, or a different part of the table.


	updatable: Whether or not the parse_expression can be updated based on definitions found in the document (see Forward looking Interdependency resolution)




We can also add arbitrarily-named entities with any parse expressions we like.
Example:

from models.units.temperature import TemperatureModel

#: My new model for finding Boiling points
class BoilingPoint(TemperatureModel):
    specifier = StringType(parse_expression=I('boiling')+I('point'),
                           required=True,
                           contextual=True,
                           updatable=True)
    compound = ModelType(Compound,
                         required=True,
                         contextual=False,
                         updatable=False)
    apparatus = ModelType(Apparatus, contextual=True)
    random_entity = StringType(parse_expression=I('complete')+I('nonsense'))





Notice also that we have added apparatus and compound as sub-models to BoilingPoint. If we pass in BoilingPoint to a document or a sentence, they will automatically also extract the apparatus and compound and associate them with the boiling point as required.

Model types for certain dimensions have not yet been defined. An example of how to create a new model is included in the Examples.




Addition of Units and Dimensions

Newly included in ChemDataExtractor are the concepts of Unit s and Dimension s. These work just as expected; each Unit has a dimension and quantities with the same Unit s can be converted between each other. See the API documentation for chemdataextractor.model.units for more information.




Changes to Parsers

Previously, different types of parsers were just distinguished by name. A MpTableParser was understood to parse tables, and MpParser was understood to parse sentences. However, this was not enforced in any way. This has now been changed, with all parsers now implementing either parse_sentence() if they are sentence parsers, or parse_cell() if a table parser. You can get these methods for free by subclassing from BaseSentenceParser and BaseTableParser respectively. You then only need to implement the interpret function, just as before.
The role of the interpret function is identical to before, it takes a parse result and formats it to the desired model.

To work with the models now being able to store values and units in a more structured manner, BaseParser also now contains new methods for extracting them. Refer to the API documentation for more detail.




Forward looking Interdependency Resolution

More often than not, the specifier you define in your model will be insufficient for capturing all variations of the way in which the model is defined in text. In most cases, the specifier is given a short abbreviation such as:

“…the boiling point, bp,…”

Using the definition parsers within ChemDataExtractor, we now automatically update specifier entities at the document scope when these definitions are found. This means that the specifier parse-expression gets automatically updated to include the new definition. Following the example above, the new specifier parse expression will become:

(I('boiling') + I('point')) | I('bp')





Then for all remaining elements in the document, the relationship will be found if this specifier is used.


Note

This information only persists in the current document, so when a new document is parsed, we revert to the default defined specifier. This is to avoid the specifier parse expressions becoming too far removed from the original definition.






Integration with TableDataExtractor

TableDataExtractor is a new toolkit for ChemDataExtractor that vastly enhances its capabilities for information extraction from tabular data.
Previously, rule-based parsers had to be written specifically for tables, for every new property. These would usually be very limited, due to the complexity of tables found in the literature.

TableDataExtractor reads all tables and outputs their data in a highly standardised format whilst also retaining information about all the row or column headings and subheadings that the data point belongs to. The output of TableDataExtractor is a category table, where each row corresponds to a single data-cell of the original table, along with its corresponding header structure.
The standardized structure of the category table enables fully automated parsing with ChemDataExtractor. Within ChemDataExtractor all of the functionality of TableDataExtractor can be accessed via an instance of the Table object, table, as table.tde_table.

In most cases it should not be necessary to interact directly with TableDataExtractor. However, it is recommended to test it on an individual corpus of literature, before a production run.
Visual inspection is the best option to do so:

from chemdataextractor import Document

f = open('my_dicument.xml', 'rb')
doc = Document.from_file(f)

for table in document.tables:
    table.tde_table.print_raw_table()
    print(table.tde_table)





This will print the raw table, as found in the source document (before processing with TableDataExtractor) as well as the structured category table, table.tde_table.
For more information the following TableDataExtractor functionality:



	print(table.tde_table.history) will return information about the algorithms within TableDataExtractor that have been used on the particular table. If needed these can be tweaked by providing configuration parameters for TableDataExtractor (see TableDataExtractor documentation).


	table.tde_table.print() will print a more verbose output that includes the raw input table, the cleaned table (cleaned-up by TableDataExtractor), as well as a table that shows the labelling of the sections of the table.


	table.tde_table.to_pandas() outputs the table as Pandas DataFrame. This can be useful for further analysis.







More information can be found in the TableDataExtractor documentation [https://cambridgemolecularengineering-tabledataextractor.readthedocs-hosted.com/en/latest/].




Automatic Parsers

Due to the built-in forward-looking Interdependency Resolution we no longer have to manually specify as many specifiers when looking for new properties. The quantity extraction involving units and dimensions provides rich new metadata on our extracted values.
These features make data extraction with ChemDataExtractor inherently much more powerful and context-rich.

We have taken advantage this new data to create automatic parsers for both sentences and tables. Any subclasses of QuantityModel have, by default, automatic parsers enabled, meaning no user intervention is needed to start extracting. These automatic parsers work especially well with the TableDataExtractor tables, which store the data in a highly standardised format. Thus, no user adjustments will be needed to extract data from tables.


Note

These parsers rely on the specifier and units information provided in QuantityModel, and described above. Therefore, they cannot be used with existing subclasses of BaseModel and, if needed, new model classes resembling the old ones can be written for that purpose.






Integration with Snowball

Due to the new ability of ChemDataExtractor to construct simple parsers automatically, Snowball is now fully integrated into the ChemDataExtractor workflow. Still, training of the Snowball algorithm needs to be performed. However, this is now much simpler to invoke. The Snowball algorithm is simply another parser that can optionally be used and can be passed into the models in the same way as any other custom created parser. Here is an example of using Snowball to extract Curie temperatures:

class CurieTemperature(TemperatureModel):
    specifier_expression = (I('Curie')+I('temperature') | I('TC')).add_action(join)
    specifier = StringType(parse_expression=specifier_expression, required=True, contextual=False, updatable=True)
    compound = ModelType(Compound, required=True, contextual=True)


#1. Train from a single/multiple sentences/documents
s = Sentence('Cobalt displays a Curie Temperature of 1388 K which is higher than BiFeO3.')
corpus = [s]

#2. Or train from a path to files
corpus = './tests/data/relex/curie_training_set/'

sb = Snowball(CurieTemperature)
sb.train(corpus)
CurieTemperature.parsers.append(sb)








Parsing

As a result we now have 3 different text parsing methods, each with its own advantages and disadvantages when it comes to extraction precision and recall.

The auto-generated text-parsers, of type AutoSentenceParser are very lenient. The root phrases for these parsers find any sentences that contain the required entities and return the first match to the models. As such, parsing with only the auto sentence parser will yield high recall but low precision.
Furthermore, you will only extract correct relations from sentences that contain single instances of your model.

Snowball parsing is the opposite end of the precision-recall spectrum. Snowball is designed to be high precision and low recall based on the training data.

Therefore, if you wish to extract with both high precision and high recall, you will still need to write parse rules for complicated sentence structures, or train Snowball very extensively.

On the other hand, if you only wish to extract data from tables, the automated table parsers normally don’t require any further adjustments for simple models.






Migrating Existing Code

This section is aimed at migrating existing code to run in ChemDataExtractor 2.0 without adding any new functionality. For information on how to take advantage of the new features please also refer to Upgrading Existing Code.


Migrating Models

When a model was previously written, a reference to the model would need to be added to  Compound. This no longer needs to be done, so where the old version would have been:

from chemdataextractor.model import BaseModel, StringType, ListType, ModelType
from chemdataextractor.model import Compound

class BoilingPoint(BaseModel):
    value = StringType()
    units = StringType()

Compound.boiling_points = ListType(ModelType(BoilingPoint))





The new way to write this would be:

from chemdataextractor.model import BaseModel, StringType, ModelType
from chemdataextractor.model import Compound

class BoilingPoint(BaseModel):
    value = StringType()
    units = StringType()
    compound = ModelType(Compound)
    parsers = [BpParser()]





Where BpParser will be explained in the next section.




Migrating Parsers

The old way to write a parser would be to explicitly import the model and create it. This is no longer necessary, as all parsers contain a model attribute which is set at the required timing by the model. this means that a parser written before as:

import re
from chemdataextractor.parse import R, I, W, Optional, merge
from chemdataextractor.parse.base import BaseParser
from chemdataextractor.utils import first

prefix = (R(u'^b\.?p\.?$', re.I) | I(u'boiling') + I(u'point')).hide()
units = (W(u'°') + Optional(R(u'^[CFK]\.?$')))(u'units').add_action(merge)
value = R(u'^\d+(\.\d+)?$')(u'value')
bp = (prefix + value + units)(u'bp')

class BpParser(BaseParser):
    root = bp

    def interpret(self, result, start, end):
        compound = Compound(
            boiling_points=[
                BoilingPoint(
                    value=first(result.xpath('./value/text()')),
                    units=first(result.xpath('./units/text()'))
                )
            ]
        )
        yield compound





would now be written as:

import re
from chemdataextractor.parse import R, I, W, Optional, merge
from chemdataextractor.parse.base import BaseSentenceParser
from chemdataextractor.utils import first
from chemdataextractor.model import Compound

prefix = (R(u'^b\.?p\.?$', re.I) | I(u'boiling') + I(u'point')).hide()
units = (W(u'°') + Optional(R(u'^[CFK]\.?$')))(u'units').add_action(merge)
value = R(u'^\d+(\.\d+)?$')(u'value')
bp = (prefix + value + units)(u'bp')

class BpParser(BaseSentenceParser):
    root = bp

    def interpret(self, result, start, end):
        boiling_point = self.model(value=first(result.xpath('./value/text()')),
                                   units=first(result.xpath('./units/text()')))
        yield boiling_point





Note also that the parser now inherits from BaseSentenceParser as opposed to BaseParser as it is a parser for sentences.




Extracting Properties

To extract a certain model, prior to 2.0, one had to set the parsers or the document. Instead of this, you now pass in the model that you want to extract from the document, so instead of this:

document.parsers = [BpParser()]





you would write:

document.models = [BoilingPoint]





Note that you should now pass in the class for the model you are parsing instead of an instance of the parser as before.






Upgrading Existing Code

The above small alterations are enough to get your code up and running, but to make the most of what ChemDataExtractor 2.0, you can upgrade your existing codebase to extract richer properties more easily.


Upgrading Models

A key new feature of version 2.0 are the new QuantityModel classes. These new models are much more versatile in that they extract values and errors as floats (or lists of floats), and units are properly identified and extracted. If your existing models are already of one of the dimensions defined in ChemDataExtractor, i.e. Length, Mass, Time, or Temperature, then it’s easy. Just remove value and units properties, as those are included by default, and write the model as a subclass of the appropriate model.

For example, the BoilingPoint class we wrote earlier can be further transformed:

from chemdataextractor.model import TemperatureModel, StringType, ModelType
from chemdataextractor.model import Compound

class BoilingPoint(TemperatureModel):
    compound = ModelType(Compound)
    parsers = [BpParser()]





Defining your own dimensions is also easy; an example of how it’s done within ChemDataExtractor for temperatures is provided below, and further information can be found in the API documentation, and in the documentation on creating new units and dimensions.

from __future__ import absolute_import
from __future__ import division
from __future__ import print_function
from __future__ import unicode_literals

import logging

from .quantity_model import QuantityModel
from .unit import Unit
from .dimension import Dimension
from ...parse.elements import W, I, R, Optional, Any, OneOrMore, Not, ZeroOrMore
from ...parse.actions import merge, join

log = logging.getLogger(__name__)


class Temperature(Dimension):
    """
    Dimension subclass for temperatures.
    """
    pass


class TemperatureModel(QuantityModel):
    """
    Model for temperatures.
    """
    dimensions = Temperature()


class TemperatureUnit(Unit):
    """
    Base class for units with dimensions of temperature.
    The standard value for temperature is defined to be a Kelvin, implemented in the Kelvin class.
    """

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


class Kelvin(TemperatureUnit):
    """
    Class for Kelvins.
    """

    def convert_value_to_standard(self, value):
        return value

    def convert_value_from_standard(self, value):
        return value

    def convert_error_to_standard(self, error):
        return error

    def convert_error_from_standard(self, error):
        return error


class Celsius(TemperatureUnit):
    """
    Class for Celsius
    """

    def convert_value_to_standard(self, value):
        return value + 273.15

    def convert_value_from_standard(self, value):
        return value - 273.15

    def convert_error_to_standard(self, error):
        return error

    def convert_error_from_standard(self, error):
        return error


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.)


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}
# The final element in units_dict is given to ensure that '°C' is parsed correctly,
# as the tokenizer splits it into two. When a parser element is assigned to None,
# this means that this element will be ignored when extracting units, but will
# be taken into account for autoparsers to extract from sentences.
Temperature.units_dict = units_dict








Upgrading Parsers

To define this model is great, but we also need to upgrade the parser to make sure that these properties are actually extracted. Let’s continue with the boiling point example to see how we’d change BpParser to make it extract this information.

import re
from chemdataextractor.parse import R, I, W, Optional, merge
from chemdataextractor.parse.base import BaseSentenceParser
from chemdataextractor.utils import first
from chemdataextractor.model import Compound

prefix = (R(u'^b\.?p\.?$', re.I) | I(u'boiling') + I(u'point')).hide()
units = (W(u'°') + Optional(R(u'^[CFK]\.?$')))(u'units').add_action(merge)
value = R(u'^\d+(\.\d+)?$')(u'value')
bp = (prefix + value + units)(u'bp')

class BpParser(BaseParser):
    root = bp

    def interpret(self, result, start, end):
        try:
            raw_value = first(result.xpath('./value/text()'))
            raw_units = first(result.xpath('./units/text()'))
            boiling_point = self.model(raw_value=raw_value,
                        raw_units=raw_units,
                        value=self.extract_value(raw_value),
                        error=self.extract_error(raw_value),
                        units=self.extract_units(raw_units, strict=True))
            yield boiling_point
        except TypeError as e:
            log.debug(e)





These parsers can also be made faster by setting the optional trigger_phrase attribute. The parse element contained in this attribute is run before the root phrase is run, which can result in substantial performance improvements if the root phrase is large and complicated. However, in the case of BpParser above, the root phrase itself is so simple that setting this attribute could make the parser slightly slower. You should consider setting the trigger_phrase for real, more complicated parsers if you are finding the parser to be running too slowly.




Using Automatic Parsers

This is actually the easiest part of upgrading to take advantage of 2.0’s features; you only need to add a basic specifier and not set your own parsers, then ChemDataExtractor will handle it all for you.

from chemdataextractor.model import TemperatureModel, StringType, ModelType
from chemdataextractor.model import Compound
from chemdataextractor.parse.actions import join
from chemdataextractor.parse import I

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





Alternatively, if you want to use the parser you wrote yourself instead of the automatic sentence parser, you can do the following:

from chemdataextractor.model import TemperatureModel, StringType, ModelType
from chemdataextractor.model import Compound
   from chemdataextractor.parse.actions import join
from chemdataextractor.parse import I
from chemdataextractor.parse.auto import AutoSentenceParser, AutoTableParser


class BoilingPoint(TemperatureModel):
    specifier = StringType(parse_expression=(I('Boiling') + I('Point')).add_action(join), required=True)
    compound = ModelType(Compound)
    parsers = [BpParser(), AutoTableParser()]






Note

All parsers added to a class under parsers will be run on the document, so it’s best not to have more than one parser which acts on the same type of element to avoid having a large number of duplicated results.




Note

For autoparsers to work correctly, it is strongly recommended that you set required=True on specifier, but in that case, it’s also important that you set some value for the specifier (it doesn’t matter what) when extracted with a manual parser, else the record will not be returned.

Also key to making autoparsers work correctly is to always include add_action(join) to the end of any parse expressions to ensure that multi-word parse expressions can be picked up correctly by the autoparser.






Fully Nested Models

v2.0 brings the capability to nest models within other models. A simple example of this is that many models, such as the BoilingPoint model we defined earlier, contains a model for compound. However, this also works with user-defined properties, and each of these models only needs to parse its surface-level properties, with everything else being merged in later. This nesting can in theory go multiple levels.

As a toy example, say we wanted to associate some additional properties to the boiling point, like the specific heat capacity of the material, and we’re in turn interested in the dimensions of the apparatus used to measure the specific heat capacity:

from chemdataextractor.model import TemperatureModel, LengthModel, StringType, ModelType, QuantityModel, Compound
from chemdataextractor.model.units import Length, Mass, Temperature, Time
from chemdataextractor.parse.actions import join
from chemdataextractor.parse import I
from chemdataextractor.doc import Document, Paragraph, Heading


class ApparatusLength(LengthModel):
    specifier = StringType(parse_expression=(I('measured') + I('with')).add_action(join), required=True)


class SpecificHeatCapacity(QuantityModel):
    dimensions = ((Length() ** 2) * Mass()) / ((Time() ** 2) * Temperature())
    specifier = StringType(parse_expression=(I('Specific') + I('Heat') + I('Capacity')).add_action(join), required=True)
    apparatuslength = ModelType(ApparatusLength, contextual=True)


class BoilingPoint(TemperatureModel):
    specifier = StringType(parse_expression=(I('Boiling') + I('Point')).add_action(join), required=True)
    compound = ModelType(Compound, contextual=True)
    heat_capacity = ModelType(SpecificHeatCapacity, required=True, contextual=True)


document = Document(
    Heading('H2O boiling point, measured with a 200cm long apparatus'),
    Paragraph('H2O was found to have a boiling point of 100 °C, with a specific heat capacity of 200 kgm2K-1s-2).'))
document.models = [BoilingPoint]
print(document.records.serialize())





The above code will print:

 [{'BoilingPoint':
{'raw_value': '100',
'raw_units': '°C',
'value': [100.0],
'units': 'Celsius^(1.0)',
'specifier': 'boiling point',
'compound': {'Compound': {'names': ['H2O']}},
'heat_capacity': {'SpecificHeatCapacity':
                 {'raw_value': '200',
                 'raw_units': 'kgm2K-1s-2',
                 'value': [200.0],
                 'units': '(10^3.0) * Gram^(1.0)  Kelvin^(-1.0)  Meter^(2.0)  Second^(-2.0)',
                 'specifier': 'specific heat capacity',
                 'apparatuslength': {'ApparatusLength':
                                    {'raw_value': '200',
                                    'raw_units': 'cm',
                                    'value': [200.0],
                                    'units': '(10^-2.0) * Meter^(1.0)',
                                    'specifier': 'measured with'}}}}}}]






Tip

Complex hierarchies of nested models are now possible, taking the appropriate required flags into account for each nested model. For table data, models will automatically be extracted and merged appropriately, regardless of the contextual flags, as long as all the submodels share a common compound element.











          

      

      

    

  

    
      
          
            
  


Change Log


v2.0 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v2.0] (2019-09-xx)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/...]

Implemented enhancements:


	New model structure changed so that the Compound class is no longer at the root of all properties


	Hierarchy changed so that documents own models, not parsers, so that the user doesn’t need to remember to pass in all the correct parsers.


	Quantity based models, allowing for easy detection of units and values. Also allows for better comparisons of models.


	Completely new table parsing routine with the incorporation of TableDataExtractor. This returns a more structured form for tables without any user input.


	Automatically generated parsers based on the dimensional information of properties.


	Forward looking Interdependency Resolution for detecting definitions of specifier terms and chemical names.


	Improved Interdendency Resolution to account for more complex models.


	Snowball integration where Snowball parsers can be used seamlessly alongside rule-based parsers.


	Improved performance, with parsing up to 2x faster in real-world usage.


	The incorporation of an evaluation package for measuring the performance of CDE.


	Improved tokenisation when using new quantity based models.


	Improved documentation, including a migration guide for users coming from older versions.







v1.3.0 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.3.0] (2017-02-03)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/v1.2.3...v1.3.0]

Implemented enhancements:


	Add parser for glass transition temperature #13 [https://github.com/mcs07/ChemDataExtractor/pull/13] (rtchoua [https://github.com/rtchoua])







v1.2.3 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.2.3] (2017-01-22)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/v1.2.2...v1.2.3]

Fixed bugs:


	_in_stoplist should return True for entities trimmed out of existence #12 [https://github.com/mcs07/ChemDataExtractor/issues/12]







v1.2.2 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.2.2] (2016-11-02)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/v1.2.1...v1.2.2]

Fixed bugs:


	Fix issues with reference link extraction using HTML/XML readers #10 [https://github.com/mcs07/ChemDataExtractor/pull/10] (mcs07 [https://github.com/mcs07])







v1.2.1 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.2.1] (2016-10-24)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/v1.2.0...v1.2.1]

Fixed bugs:


	RSCHTMLReader throws bytes/string error #8 [https://github.com/mcs07/ChemDataExtractor/issues/8]


	Fix encoding bug in RSC image character handling #9 [https://github.com/mcs07/ChemDataExtractor/pull/9] (mcs07 [https://github.com/mcs07])







v1.2.0 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.2.0] (2016-10-11)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/v1.1.1...v1.2.0]

Implemented enhancements:


	New model layer #5 [https://github.com/mcs07/ChemDataExtractor/pull/5] (mcs07 [https://github.com/mcs07])




Fixed bugs:


	import error: HTMLParser in Python 3 #7 [https://github.com/mcs07/ChemDataExtractor/issues/7]


	Installation on Windows 7 #3 [https://github.com/mcs07/ChemDataExtractor/issues/3]


	HTML unescape py2/3 compat - fixes #4 #6 [https://github.com/mcs07/ChemDataExtractor/pull/6] (mcs07 [https://github.com/mcs07])







v1.1.1 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.1.1] (2016-10-04)

Full Changelog [https://github.com/mcs07/ChemDataExtractor/compare/v1.1.0...v1.1.1]

Implemented enhancements:


	Python 3 compatibility #2 [https://github.com/mcs07/ChemDataExtractor/pull/2] (mcs07 [https://github.com/mcs07])




Fixed bugs:


	version of pdfminer #1 [https://github.com/mcs07/ChemDataExtractor/issues/1]







v1.1.0 [https://github.com/mcs07/ChemDataExtractor/releases/tag/v1.1.0] (2016-10-03)


	*This Change Log was automatically generated by github_changelog_generator [https://github.com/skywinder/Github-Changelog-Generator]*










          

      

      

    

  

    
      
          
            
  


License/Citing

If you use ChemDataExtractor v2 and/or TableDataExtractor as a resource in your research, please cite the following work:


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. 2020, xx (xx), pp xxxx–xxxx 10.1021/acs.jcim.xxxxxxx




ChemDataExtractor v2 is based on ChemDataExtractor. So, please also cite the following where relevant:


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 [https://pubs.acs.org/doi/10.1021/acs.jcim.6b00207]




This project was financially supported by the Engineering and Physical Sciences Research Council (EPSRC, EP/L015552/1), Science and Technology Facilities Council (STFC), the Royal Academy of Engineering (RCSRF1819710), and BASF.


ChemDataExtractor v2 is released under the MIT license.

The MIT License

Copyright 2020 Juraj Mavračić, Callum J. Court, Taketomo Isazawa, Stephen R. Elliott, Jacqueline M. Cole and contributors

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
OR THE USE OR OTHER DEALINGS IN THE SOFTWARE




ChemDataExtractor License

The MIT License

Copyright 2017 Matt Swain and contributors

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.
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        	(chemdataextractor.nlp.cem.CsDictCemTagger attribute)


        	(chemdataextractor.nlp.pos.ApPosTagger attribute)


        	(chemdataextractor.nlp.pos.ChemApPosTagger attribute)


        	(chemdataextractor.nlp.pos.ChemCrfPosTagger attribute)


        	(chemdataextractor.nlp.pos.CrfPosTagger attribute)


        	(chemdataextractor.nlp.tag.DictionaryTagger attribute)


        	(chemdataextractor.nlp.tokenize.ChemSentenceTokenizer attribute)


        	(chemdataextractor.nlp.tokenize.SentenceTokenizer attribute)


        	(chemdataextractor.parse.auto.BaseAutoParser attribute)


        	(chemdataextractor.parse.base.BaseParser attribute)


      


      	ModelList (class in chemdataextractor.model.base)


      	ModelMeta (class in chemdataextractor.model.base)


      	ModelNotFoundError


      	models (chemdataextractor.doc.document.Document attribute)

      
        	(chemdataextractor.doc.element.BaseElement attribute)


        	(chemdataextractor.doc.element.CaptionedElement attribute)


      


      	ModelType (class in chemdataextractor.model.base)


      	MpParser (class in chemdataextractor.parse.mp)


      	multi_entity_phrase_1 (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_2 (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_3 (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_3a (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_3b (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_3c (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_4 (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_4a (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multi_entity_phrase_4b (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


      	multiplicity (chemdataextractor.model.model.NmrPeak attribute)


      	MultiQuantityModelTemplateParser (class in chemdataextractor.parse.template)
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      	name (chemdataextractor.model.base.BaseType attribute)

      
        	(chemdataextractor.model.model.Apparatus attribute)


        	(chemdataextractor.scrape.base.BaseField attribute)


        	(chemdataextractor.scrape.pub.rsc.RscLandingSupplement attribute)


      


      	name() (chemdataextractor.scrape.base.BaseScraper method)


      	NAME_SMALL (in module chemdataextractor.text)


      	names (chemdataextractor.model.model.Compound attribute)


      	namespaces (chemdataextractor.scrape.clean.Cleaner attribute)

      
        	(chemdataextractor.scrape.scraper.RssScraper attribute)


        	(chemdataextractor.scrape.scraper.XmlFormat attribute)


      


      	NeelTemperature (class in chemdataextractor.model.model)


      	ner_tagged_tokens (chemdataextractor.doc.text.Sentence attribute)

      
        	(chemdataextractor.doc.text.Text attribute)


      


      	ner_tagger (chemdataextractor.doc.text.BaseText attribute)

      
        	(chemdataextractor.doc.text.Citation attribute)


        	(chemdataextractor.doc.text.Sentence attribute)


        	(chemdataextractor.doc.text.Text attribute)


      


      	ner_tags (chemdataextractor.doc.document.Document attribute)

      
        	(chemdataextractor.doc.element.CaptionedElement attribute)


        	(chemdataextractor.doc.text.Sentence attribute)


        	(chemdataextractor.doc.text.Text attribute)


      


      	NlmXmlAuthor (class in chemdataextractor.scrape.pub.nlm)


      	NlmXmlDocument (class in chemdataextractor.scrape.pub.nlm)


      	NlmXmlImage (class in chemdataextractor.scrape.pub.nlm)


      	NlmXmlReader (class in chemdataextractor.reader.nlm)


      	NlmXmlTable (class in chemdataextractor.scrape.pub.nlm)


      	NmrParser (class in chemdataextractor.parse.nmr)


      	NmrPeak (class in chemdataextractor.model.model)


      	NmrSpectrum (class in chemdataextractor.model.model)


  

  	
      	NO_SPLIT (chemdataextractor.nlp.tokenize.ChemWordTokenizer attribute)

      
        	(chemdataextractor.nlp.tokenize.FineWordTokenizer attribute)


        	(chemdataextractor.nlp.tokenize.WordTokenizer attribute)


      


      	NO_SPLIT_CHARS (chemdataextractor.nlp.tokenize.WordTokenizer attribute)


      	NO_SPLIT_CHEM (chemdataextractor.nlp.tokenize.ChemWordTokenizer attribute)


      	NO_SPLIT_PREFIX (chemdataextractor.nlp.tokenize.ChemWordTokenizer attribute)

      
        	(chemdataextractor.nlp.tokenize.FineWordTokenizer attribute)


        	(chemdataextractor.nlp.tokenize.WordTokenizer attribute)


      


      	NO_SPLIT_PREFIX_ENDING (chemdataextractor.nlp.tokenize.ChemWordTokenizer attribute)


      	NO_SPLIT_SLASH (chemdataextractor.nlp.tokenize.ChemWordTokenizer attribute)


      	NO_SPLIT_STOP (chemdataextractor.nlp.tokenize.WordTokenizer attribute)


      	NO_SPLIT_SUFFIX (chemdataextractor.nlp.tokenize.FineWordTokenizer attribute)

      
        	(chemdataextractor.nlp.tokenize.WordTokenizer attribute)


      


      	NoMatch (class in chemdataextractor.parse.elements)


      	noncontextual_required_fulfilled (chemdataextractor.model.base.BaseModel attribute)


      	NoneTagger (class in chemdataextractor.nlp.tag)


      	normalize (in module chemdataextractor.text.normalize)


      	normalize() (chemdataextractor.text.normalize.BaseNormalizer method)

      
        	(chemdataextractor.text.normalize.ChemNormalizer method)


        	(chemdataextractor.text.normalize.ExcessNormalizer method)


        	(chemdataextractor.text.normalize.Normalizer method)


      


      	normalized (chemdataextractor.nlp.lexicon.Lexeme attribute)


      	normalized() (chemdataextractor.nlp.lexicon.Lexicon method)


      	normalizer (chemdataextractor.nlp.lexicon.ChemLexicon attribute)

      
        	(chemdataextractor.nlp.lexicon.Lexicon attribute)


      


      	Normalizer (class in chemdataextractor.text.normalize)


      	Not (class in chemdataextractor.parse.elements)


      	nucleus (chemdataextractor.model.model.NmrSpectrum attribute)


      	number (chemdataextractor.model.model.NmrPeak attribute)


      	NUMBERS (in module chemdataextractor.text)
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      	OneOrMore (class in chemdataextractor.parse.elements)


      	online_date (chemdataextractor.scrape.entity.DocumentEntity attribute)


      	online_day (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


      	online_month (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


  

  	
      	online_year (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


      	Optional (class in chemdataextractor.parse.elements)


      	Or (class in chemdataextractor.parse.elements)


      	other_solvent (in module chemdataextractor.parse.cem)
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      	Package (class in chemdataextractor.data)


      	PACKAGES (in module chemdataextractor.data)


      	pages (chemdataextractor.scrape.pub.elsevier.ElsevierXmlDocument attribute)


      	Paragraph (class in chemdataextractor.doc.text)


      	paragraphs (chemdataextractor.doc.document.Document attribute)

      
        	(chemdataextractor.scrape.pub.elsevier.ElsevierHtmlDocument attribute)


        	(chemdataextractor.scrape.pub.elsevier.ElsevierXmlDocument attribute)


        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	params (chemdataextractor.nlp.cem.CrfCemTagger attribute)

      
        	(chemdataextractor.nlp.tag.CrfTagger attribute)


      


      	parse() (chemdataextractor.biblio.bibtex.BibtexParser method)

      
        	(chemdataextractor.biblio.xmp.XmpParser method)


        	(chemdataextractor.parse.elements.BaseParserElement method)


        	(chemdataextractor.reader.base.BaseReader method)


        	(chemdataextractor.reader.markup.LxmlReader method)


        	(chemdataextractor.reader.pdf.PdfReader method)


        	(chemdataextractor.reader.plaintext.PlainTextReader method)


      


      	parse_bibtex() (in module chemdataextractor.biblio.bibtex)


      	parse_cell() (chemdataextractor.parse.base.BaseTableParser method)


      	parse_names() (chemdataextractor.biblio.bibtex.BibtexParser class method)


      	parse_rsc_html() (in module chemdataextractor.scrape.pub.rsc)


      	parse_sentence() (chemdataextractor.parse.base.BaseSentenceParser method)


      	parse_xmp() (in module chemdataextractor.biblio.xmp)


      	ParseElementEnhance (class in chemdataextractor.parse.elements)


      	ParseException


      	ParseExpression (class in chemdataextractor.parse.elements)


      	parsers (chemdataextractor.model.base.BaseModel attribute)

      
        	(chemdataextractor.model.model.Apparatus attribute)


        	(chemdataextractor.model.model.CNLabel attribute)


        	(chemdataextractor.model.model.Compound attribute)


        	(chemdataextractor.model.model.CoordinationNumber attribute)


        	(chemdataextractor.model.model.CurieTemperature attribute)


        	(chemdataextractor.model.model.ElectrochemicalPotential attribute)


        	(chemdataextractor.model.model.FluorescenceLifetime attribute)


        	(chemdataextractor.model.model.GlassTransition attribute)


        	(chemdataextractor.model.model.InteratomicDistance attribute)


        	(chemdataextractor.model.model.IrPeak attribute)


        	(chemdataextractor.model.model.IrSpectrum attribute)


        	(chemdataextractor.model.model.MeltingPoint attribute)


        	(chemdataextractor.model.model.NeelTemperature attribute)


        	(chemdataextractor.model.model.NmrPeak attribute)


        	(chemdataextractor.model.model.NmrSpectrum attribute)


        	(chemdataextractor.model.model.QuantumYield attribute)


        	(chemdataextractor.model.model.UvvisPeak attribute)


        	(chemdataextractor.model.model.UvvisSpectrum attribute)


        	(chemdataextractor.model.units.length.LengthModel attribute)


        	(chemdataextractor.model.units.mass.MassModel attribute)


        	(chemdataextractor.model.units.quantity_model.DimensionlessModel attribute)


        	(chemdataextractor.model.units.quantity_model.QuantityModel attribute)


        	(chemdataextractor.model.units.temperature.TemperatureModel attribute)


        	(chemdataextractor.model.units.time.TimeModel attribute)


      


      	path (chemdataextractor.config.Config attribute)

      
        	(chemdataextractor.scrape.selector.Selector attribute)


      


      	Pattern (class in chemdataextractor.relex.pattern)


      	patterns (chemdataextractor.nlp.tag.RegexTagger attribute)


      	pdf_url (chemdataextractor.doc.meta.MetaData attribute)

      
        	(chemdataextractor.scrape.entity.DocumentEntity attribute)


        	(chemdataextractor.scrape.pub.rsc.RscHtmlDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)


      


      	PdfReader (class in chemdataextractor.reader.pdf)


      	peaks (chemdataextractor.model.model.IrSpectrum attribute)

      
        	(chemdataextractor.model.model.NmrSpectrum attribute)


        	(chemdataextractor.model.model.UvvisSpectrum attribute)


      


      	perform_search() (chemdataextractor.scrape.pub.rsc.RscSearchScraper method)

      
        	(chemdataextractor.scrape.scraper.SearchScraper method)


      


      	PersonName (class in chemdataextractor.biblio.person)


      	Phrase (class in chemdataextractor.relex.phrase)


      	PlainTextReader (class in chemdataextractor.reader.plaintext)


      	PLUSES (in module chemdataextractor.text)


      	pmcid (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


      	pmid (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


      	pos_cli() (in module chemdataextractor.cli.pos)


      	pos_tagged_tokens (chemdataextractor.doc.text.Sentence attribute)

      
        	(chemdataextractor.doc.text.Text attribute)


      


      	pos_tagger (chemdataextractor.doc.text.BaseText attribute)

      
        	(chemdataextractor.doc.text.Sentence attribute)


        	(chemdataextractor.doc.text.Text attribute)


      


      	pos_tags (chemdataextractor.doc.text.Sentence attribute)

      
        	(chemdataextractor.doc.text.Text attribute)


      


      	PostRequester (class in chemdataextractor.scrape.scraper)


  

  	
      	Pound (class in chemdataextractor.model.units.mass)


      	predict() (chemdataextractor.nlp.tag.AveragedPerceptron method)


      	prefix (chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)

      
        	(chemdataextractor.parse.template.QuantityModelTemplateParser attribute)


      


      	prepare_gold() (in module chemdataextractor.cli.chemdner)


      	prepare_include() (in module chemdataextractor.cli.dict)


      	prepare_jochem() (in module chemdataextractor.cli.dict)


      	prepare_tokens() (in module chemdataextractor.cli.chemdner)


      	PRIMES (in module chemdataextractor.text)


      	process() (chemdataextractor.model.base.BaseType method)

      
        	(chemdataextractor.model.base.FloatType method)


        	(chemdataextractor.model.base.StringType method)


        	(chemdataextractor.model.units.unit.UnitType method)


        	(chemdataextractor.scrape.base.BaseField method)


        	(chemdataextractor.scrape.fields.BoolField method)


        	(chemdataextractor.scrape.fields.DateTimeField method)


        	(chemdataextractor.scrape.fields.FloatField method)


        	(chemdataextractor.scrape.fields.IntField method)


        	(chemdataextractor.scrape.fields.StringField method)


        	(chemdataextractor.scrape.fields.UrlField method)


      


      	process_abstract (chemdataextractor.scrape.entity.DocumentEntity attribute)

      
        	(chemdataextractor.scrape.pub.elsevier.ElsevierXmlDocument attribute)


        	(chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscHtmlDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscLandingDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)


        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	process_authors (chemdataextractor.scrape.entity.DocumentEntity attribute)


      	process_caption (chemdataextractor.scrape.pub.elsevier.ElsevierImage attribute)

      
        	(chemdataextractor.scrape.pub.nlm.NlmXmlImage attribute)


        	(chemdataextractor.scrape.pub.nlm.NlmXmlTable attribute)


        	(chemdataextractor.scrape.pub.rsc.RscImage attribute)


        	(chemdataextractor.scrape.pub.rsc.RscTable attribute)


        	(chemdataextractor.scrape.pub.springer.SpringerXmlImage attribute)


        	(chemdataextractor.scrape.pub.springer.SpringerXmlTable attribute)


      


      	process_chemspider_id (chemdataextractor.scrape.pub.rsc.RscChemicalMention attribute)


      	process_doi (chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)


      	process_email (chemdataextractor.scrape.pub.springer.SpringerXmlAuthor attribute)


      	process_entity() (chemdataextractor.scrape.base.BaseEntityProcessor method)

      
        	(chemdataextractor.scrape.base.BaseScraper method)


      


      	process_givennames (chemdataextractor.scrape.pub.nlm.NlmXmlAuthor attribute)


      	process_headings (chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      	process_html_url (chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerHtmlDocument attribute)


      


      	process_image_url (chemdataextractor.scrape.pub.elsevier.ElsevierImage attribute)


      	process_inchi (chemdataextractor.scrape.pub.rsc.RscChemicalMention attribute)


      	process_journal (chemdataextractor.scrape.entity.DocumentEntity attribute)


      	process_landing_url (chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)


      	process_lastname (chemdataextractor.scrape.pub.nlm.NlmXmlAuthor attribute)


      	process_license (chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      	process_paragraphs (chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      	process_pdf_url (chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)


      	process_publisher (chemdataextractor.scrape.entity.DocumentEntity attribute)

      
        	(chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


      


      	process_query() (chemdataextractor.scrape.scraper.SearchScraper method)


      	process_response() (chemdataextractor.scrape.base.BaseFormat method)

      
        	(chemdataextractor.scrape.base.BaseScraper method)


        	(chemdataextractor.scrape.scraper.HtmlFormat method)


        	(chemdataextractor.scrape.scraper.XmlFormat method)


      


      	process_text (chemdataextractor.scrape.pub.rsc.RscChemicalMention attribute)


      	process_title (chemdataextractor.scrape.entity.DocumentEntity attribute)

      
        	(chemdataextractor.scrape.pub.elsevier.ElsevierTable attribute)


        	(chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscHtmlDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscRssDocument attribute)


        	(chemdataextractor.scrape.pub.rsc.RscSearchDocument attribute)


      


      	process_url() (chemdataextractor.scrape.scraper.UrlScraper method)


      	published_date (chemdataextractor.scrape.entity.DocumentEntity attribute)

      
        	(chemdataextractor.scrape.pub.elsevier.ElsevierHtmlDocument attribute)


        	(chemdataextractor.scrape.pub.elsevier.ElsevierXmlDocument attribute)


      


      	published_day (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	published_month (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	published_year (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	publisher (chemdataextractor.doc.meta.MetaData attribute)

      
        	(chemdataextractor.scrape.entity.DocumentEntity attribute)


        	(chemdataextractor.scrape.pub.elsevier.ElsevierXmlDocument attribute)


        	(chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)


      


      	python_2_unicode_compatible() (in module chemdataextractor.utils)
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      	quantity_re (chemdataextractor.doc.text.Sentence attribute)


      	QUANTITY_RE (chemdataextractor.nlp.tokenize.ChemWordTokenizer attribute)


      	QuantityModel (class in chemdataextractor.model.units.quantity_model)


  

  	
      	QuantityModelTemplateParser (class in chemdataextractor.parse.template)


      	QuantumYield (class in chemdataextractor.model.model)


      	QUOTES (in module chemdataextractor.text)
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      	R (in module chemdataextractor.parse.elements)


      	RAdd (class in chemdataextractor.text.processors)


      	raw_sentences (chemdataextractor.doc.text.Text attribute)


      	raw_tokens (chemdataextractor.doc.text.Sentence attribute)

      
        	(chemdataextractor.doc.text.Text attribute)


      


      	raw_units (chemdataextractor.model.units.quantity_model.DimensionlessModel attribute)

      
        	(chemdataextractor.model.units.quantity_model.QuantityModel attribute)


      


      	raw_value (chemdataextractor.model.units.quantity_model.QuantityModel attribute)


      	re() (chemdataextractor.scrape.selector.Selector method)

      
        	(chemdataextractor.scrape.selector.SelectorList method)


      


      	read() (chemdataextractor.reader.base.BaseReader method)

      
        	(in module chemdataextractor.cli)


      


      	ReaderError


      	readstring() (chemdataextractor.reader.base.BaseReader method)


      	received_day (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	received_month (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	received_year (chemdataextractor.scrape.pub.nlm.NlmXmlDocument attribute)

      
        	(chemdataextractor.scrape.pub.springer.SpringerXmlDocument attribute)


      


      	record_method (chemdataextractor.model.base.BaseModel attribute)


      	records (chemdataextractor.doc.document.BaseDocument attribute)

      
        	(chemdataextractor.doc.document.Document attribute)


        	(chemdataextractor.doc.element.BaseElement attribute)


        	(chemdataextractor.doc.element.CaptionedElement attribute)


        	(chemdataextractor.doc.figure.Figure attribute)


        	(chemdataextractor.doc.meta.MetaData attribute)


        	(chemdataextractor.doc.table.Table attribute)


        	(chemdataextractor.doc.text.Cell attribute)


        	(chemdataextractor.doc.text.Sentence attribute)


        	(chemdataextractor.doc.text.Text attribute)


      


      	records_list (chemdataextractor.biblio.bibtex.BibtexParser attribute)


      	reference (chemdataextractor.scrape.pub.nlm.NlmXmlImage attribute)

      
        	(chemdataextractor.scrape.pub.nlm.NlmXmlTable attribute)


        	(chemdataextractor.scrape.pub.rsc.RscImage attribute)


        	(chemdataextractor.scrape.pub.rsc.RscTable attribute)


        	(chemdataextractor.scrape.pub.springer.SpringerXmlImage attribute)


        	(chemdataextractor.scrape.pub.springer.SpringerXmlTable attribute)


      


      	reference_css (chemdataextractor.reader.elsevier.ElsevierXmlReader attribute)

      
        	(chemdataextractor.reader.markup.LxmlReader attribute)


        	(chemdataextractor.reader.nlm.NlmXmlReader attribute)


        	(chemdataextractor.reader.rsc.RscHtmlReader attribute)


        	(chemdataextractor.reader.uspto.UsptoXmlReader attribute)


      


      	Regex (class in chemdataextractor.parse.elements)


      	regex_span_tokenize() (in module chemdataextractor.nlp.tokenize)


      	RegexTagger (class in chemdataextractor.nlp.tag)


      	registry_number (in module chemdataextractor.parse.cem)


      	Relation (class in chemdataextractor.relex.relationship)


      	remote_exists() (chemdataextractor.data.Package method)


      	remote_path (chemdataextractor.data.Package attribute)


      	remove() (in module chemdataextractor.cli.config)


      	remove_subsets() (chemdataextractor.model.base.ModelList method)


      	replace_rsc_img_chars() (in module chemdataextractor.scrape.pub.rsc)


      	required_fields (chemdataextractor.model.base.ModelMeta attribute)


      	required_fulfilled (chemdataextractor.model.base.BaseModel attribute)


      	reset() (chemdataextractor.model.base.BaseType method)


  

  	
      	reset_updatables() (chemdataextractor.model.base.BaseModel class method)


      	reset_vectors() (chemdataextractor.relex.phrase.Phrase method)


      	ResponseSearchResult (class in chemdataextractor.scrape.scraper)


      	rij_label (chemdataextractor.model.model.InteratomicDistance attribute)


      	roles (chemdataextractor.model.model.Compound attribute)


      	root (chemdataextractor.parse.auto.AutoSentenceParser attribute)

      
        	(chemdataextractor.parse.auto.AutoTableParser attribute)


        	(chemdataextractor.parse.base.BaseParser attribute)


        	(chemdataextractor.parse.cem.ChemicalLabelParser attribute)


        	(chemdataextractor.parse.cem.CompoundHeadingParser attribute)


        	(chemdataextractor.parse.cem.CompoundParser attribute)


        	(chemdataextractor.parse.cem.CompoundTableParser attribute)


        	(chemdataextractor.parse.ir.IrParser attribute)


        	(chemdataextractor.parse.mp.MpParser attribute)


        	(chemdataextractor.parse.nmr.NmrParser attribute)


        	(chemdataextractor.parse.template.MultiQuantityModelTemplateParser attribute)


        	(chemdataextractor.parse.template.QuantityModelTemplateParser attribute)


        	(chemdataextractor.parse.tg.TgParser attribute)


        	(chemdataextractor.parse.uvvis.UvvisParser attribute)


        	(chemdataextractor.scrape.base.BaseScraper attribute)


        	(chemdataextractor.scrape.pub.rsc.RscSearchScraper attribute)


        	(chemdataextractor.scrape.scraper.RssScraper attribute)


      


      	root_css (chemdataextractor.reader.acs.AcsHtmlReader attribute)

      
        	(chemdataextractor.reader.cssp.CsspHtmlReader attribute)


        	(chemdataextractor.reader.elsevier.ElsevierXmlReader attribute)


        	(chemdataextractor.reader.markup.LxmlReader attribute)


        	(chemdataextractor.reader.nlm.NlmXmlReader attribute)


        	(chemdataextractor.reader.rsc.RscHtmlReader attribute)


        	(chemdataextractor.reader.springer.SpringerHtmlReader attribute)


        	(chemdataextractor.reader.springer.SpringerMaterialsHtmlReader attribute)


        	(chemdataextractor.reader.uspto.UsptoXmlReader attribute)


      


      	root_xpath (chemdataextractor.scrape.base.BaseScraper attribute)


      	rows (chemdataextractor.scrape.pub.elsevier.ElsevierTableData attribute)

      
        	(chemdataextractor.scrape.pub.elsevier.ElsevierXmlTableData attribute)


      


      	rsc_html_whitespace() (in module chemdataextractor.reader.rsc)


      	RSC_IMG_CHARS (in module chemdataextractor.scrape.pub.rsc)


      	rsc_substitute (in module chemdataextractor.scrape.pub.rsc)


      	RscChemicalMention (class in chemdataextractor.scrape.pub.rsc)


      	RscHtmlDocument (class in chemdataextractor.scrape.pub.rsc)


      	RscHtmlReader (class in chemdataextractor.reader.rsc)


      	RscHtmlScraper (class in chemdataextractor.scrape.pub.rsc)


      	RscImage (class in chemdataextractor.scrape.pub.rsc)


      	RscLandingDocument (class in chemdataextractor.scrape.pub.rsc)


      	RscLandingScraper (class in chemdataextractor.scrape.pub.rsc)


      	RscLandingSupplement (class in chemdataextractor.scrape.pub.rsc)


      	RscRssDocument (class in chemdataextractor.scrape.pub.rsc)


      	RscRssScraper (class in chemdataextractor.scrape.pub.rsc)


      	RscSearchDocument (class in chemdataextractor.scrape.pub.rsc)


      	RscSearchScraper (class in chemdataextractor.scrape.pub.rsc)


      	RscTable (class in chemdataextractor.scrape.pub.rsc)
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