

    
      
          
            
  
pollux documentation

This site provides documentation for three related projects:


	pollux: a web application for doing text analysis.

	corpkit, a Python backend for pollux

	pollux-cl, a command-line natural language interpreter



With pollux, you can create parsed, structured and metadata-annotated corpora, and then search them for complex lexicogrammatical patterns. Search results can be quickly edited, sorted and visualised, saved and loaded within projects, or exported to formats that can be handled by other tools. In fact, you can easily work with any dataset in CONLL U [http://universaldependencies.org/format.html] format, including the freely available, multilingual Universal Dependencies Treebanks [https://github.com/UniversalDependencies].

Concordancing is extended to allow the user to query and display grammatical features alongside tokens. Keywording can be restricted to certain word classes or positions within the clause. If your corpus contains multiple documents or subcorpora, you can identify keywords in each, compared to the corpus as a whole.

Installation

Via pip:

$ pip install pollux





via Git:

$ git clone https://www.github.com/interrogator/pollux
$ cd pollux
$ python setup.py install





Parsing and interrogation of parse trees will also require Stanford CoreNLP. pollux can download and install it for you automatically.

Running the app

After installation, pollux can be started from the command line with:

# load sample project
$ pollux-quickstart





You can parse your own corpus from within the web app, or via the command line:

# parse
$ pollux-parse path/to/corpus
$ mkdir ~/corpora
# add to database
$ cp -R path/to/corpus-parsed ~/corpora
$ pollux-build
# open the tool
$ pollux





pollux-cl is a bit like the Corpus Workbench [http://cwb.sourceforge.net/]. You can open it with:

$ pollux-cl
# or, alternatively:
$ python -m pollux.cl





And then start working with natural language commands:

> set junglebook as corpus
> parse junglebook with outname as jb
> set jb as corpus
> search corpus for deps matching "f/nsubj/ <- f/ROOT/"
> calculate result as percentage of self
> plot result as line chart with title as 'Example figure'





From the interpreter, you can enter ipython, jupyter notebook or gui to switch between interfaces, preserving the local namespace and data where possible.

Information about the syntax is available at the Overview.
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Creating projects and building corpora

Coming soon!
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Creating projects and building corpora

Doing corpus linguistics involves building and interrogating corpora, and exploring interrogation results. corpkit helps with all of these things. This page will explain how to create a new project and build a corpus.



	Creating a new project

	Adding a corpus

	Creating a Corpus object

	Pre-processing the data

	Manipulating a parsed corpus

	Counting key features






Creating a new project

The simplest way to begin using corpkit is to import it and to create a new project. Projects are simply folders containing subfolders where corpora, saved results, images and dictionaries will be stored. The simplest way is to do it is to use the new_project command in bash, passing in the name you’d like for the project as the only argument:

$ new_project psyc
# move there:
$ cd psyc
# now, enter python and begin ...





Or, from Python:

>>> import corpkit
>>> corpkit.new_project('psyc')
### move there:
>>> import os
>>> os.chdir('psyc')
>>> os.listdir('.')

['data',
 'dictionaries',
 'exported',
 'images',
 'logs',
 'saved_concordances',
 'saved_interrogations']








Adding a corpus

Now that we have a project, we need to add some plain-text data to the data folder. At the very least, this is simply a text file. Better than this is a folder containing a number of text files. Best, however, is a folder containing subfolders, with each subfolder containing one or more text files. These subfolders represent subcorpora.

You can add your corpus to the data folder from the command line, or using Finder/Explorer if you prefer.

$ cp -R /Users/me/Documents/transcripts ./data





Or, in Python, using shutil:

>>> import shutil
>>> shutil.copytree('/Users/me/Documents/transcripts', './data')





If you’ve been using bash so far, this is the moment when you’d enter Python and import corpkit.




Creating a Corpus object

Once we have a corpus of text files, we need to turn it into a Corpus object.

>>> from corpkit import Corpus
### you can leave out the 'data' if it's in there
>>> unparsed = Corpus('data/transcripts')
>>> unparsed
<corpkit.corpus.Corpus instance: transcripts; 13 subcorpora>








Pre-processing the data

A Corpus object can only be interrogated if tokenisation or parsing has been performed. For this, corpkit.corpus.Corpus objects have tokenise() and parse() methods. Tokenising is faster, simpler, and will work for more languages.

> corpus = unparsed.tokenise()
# switch either to false to disable---but lemmatisation requires pos





Parsing relies on Stanford CoreNLP’s parser, and therefore, you must have the parser and Java installed. corpkit will look around in your PATH for the parser, but you can also pass in its location manually with (e.g.) corenlppath='users/you/corenlp'. If it can’t be found, you’ll be asked if you want to download and install it automatically. Parsing has sensible defaults, and can be run with:

>>> corpus = unparsed.parse()






Note

Remember that parsing is a computationally intensive task, and can take a long time!



corpkit can also work with speaker IDs. If lines in your file contain capitalised alphanumeric names, followed by a colon (as per the example below), these IDs can be stripped out and turned into metadata features in the parsed dataset.

JOHN: Why did they change the signs above all the bins?
SPEAKER23: I know why. But I'm not telling.





To use this option, use the speaker_segmentation keyword argument:

>>> corpus = unparsed.parse(speaker_segmentation=True)





Tokenising or parsing creates a corpus that is structurally identical to the original, but with annotations in CONLL-U formatted files in place of the original .txt files. When parsing, there are also methods for multiprocessing, memory allocation and so on:








	parse() argument
	Type
	Purpose




	corenlppath
	str
	Path to CoreNLP


	operations
	str
	List of annotations [http://nlp.stanford.edu/index.shtml]


	copula_head
	bool
	Make copula head of dependency parse


	speaker_segmentation
	bool
	Do speaker segmentation


	memory_mb
	int
	Amount of memory to allocate


	multiprocess
	int/bool
	Process in n parallel jobs


	outname
	str
	Custom name for parsed corpus





You can run parsing operations from the command line:

$ parse mycorpus --multiprocess 4 --outname MyData








Manipulating a parsed corpus

Once you have a parsed corpus, you’re ready to analyse it. corpkit.corpus.Corpus objects can be navigated in a number of ways. CoreNLP XML is used to navigte the internal structure of CONLL-U files within the corpus.

>>> corpus[:3]                             # access first three subcorpora
>>> corpus.subcorpora.chapter1             # access subcorpus called chapter1
>>> f = corpus[5][20]                      # access 21st file in 6th subcorpus








Counting key features

Before constructing your own queries, you may want to use some predefined attributes for counting key features in the corpus.

>>> corpus.features()





Output:

S   Characters   Tokens    Words  Closed class  Open class  Clauses  Sentences  Unmod. declarative  Passives  Mental processes  Relational processes  Mod. declarative  Interrogative  Verbal processes  Imperative  Open interrogative  Closed interrogative
01     4380658  1258606  1092113        643779      614827   277103      68267               35981     16842             11570                 11082              3691           5012              2962         615                 787                   813
02     3185042   922243   800046        471883      450360   209448      51575               26149     10324              8952                  8407              3103           3407              2578         540                 547                   461
03     3157277   917822   795517        471578      446244   209990      51860               26383      9711              9163                  8590              3438           3392              2572         583                 556                   452
04     3261922   948272   820193        486065      462207   216739      53995               27073      9697              9553                  9037              3770           3702              2665         652                 669                   530
05     3164919   921098   796430        473446      447652   210165      52227               26137      9543              8958                  8663              3622           3523              2738         633                 571                   467
06     3187420   928350   797652        480843      447507   209895      52171               25096      8917              9011                  8820              3913           3637              2722         686                 553                   480
07     3080956   900110   771319        466254      433856   202868      50071               24077      8618              8616                  8547              3623           3343              2676         615                 515                   434
08     3356241   972652   833135        502913      469739   218382      52637               25285      9921              9230                  9562              3963           3497              2831         692                 603                   442
09     2908221   840803   725108        434839      405964   191851      47050               21807      8354              8413                  8720              3876           3147              2582         675                 554                   455
10     2868652   815101   708918        421403      393698   185677      43474               20763      8640              8067                  8947              4333           3181              2727         584                 596                   424





This can take a while, as it counts a number of complex features. Once it’s done, however, it saves automatically, so you don’t need to do it again. There are also postags, wordclasses and lexicon attributes, which behave similarly:

>>> corpus.postags()
>>> corpus.wordclasses()
>>> corpus.lexicon()





These results can be useful when generating relative frequencies later on. Right now, however, you’re probably interested in searching the corpus yourself, however. Hit Next to learn about that.







          

      

      

    

  

    
      
          
            
  
Interrogating corpora

Once you’ve built a corpus, you can search it for linguistic phenomena. This is done with the interrogate() method.



	Introduction

	Search types

	Grammatical searching

	Excluding results

	What to show

	Working with trees

	Tree show values

	Working with dependencies

	Working with metadata

	Working with coreferences

	Multiprocessing

	N-grams

	Collocation

	Saving interrogations

	Exporting interrogations

	Other options






Introduction

Interrogations can be performed on any corpkit.corpus.Corpus object, but also, on corpkit.corpus.Subcorpus objects, corpkit.corpus.File objects and corpkit.corpus.Datalist objects (slices of Corpus objects). You can search plaintext corpora, tokenised corpora or fully parsed corpora using the same method. We’ll focus on parsed corpora in this guide.

>>> from corpkit import *
### words matching 'woman', 'women', 'man', 'men'
>>> query = {W: r'/(^wo)m.n/'}
### interrogate corpus
>>> corpus.search(query)
### interrogate parts of corpus
>>> corpus[2:4].search(query)
>>> corpus.files[:10].search(query)
### if you have a subcorpus called 'abstract':
>>> corpus.subcorpora.abstract.search(query)





Corpus interrogations will output a corpkit.interrogation.Interrogation object, which stores a DataFrame of results, a Series of totals, a dict of values used in the query, and, optionally, a set of concordance lines. Let’s search for proper nouns in The Great Gatsby and see what we get:

>>> corp = Corpus('gatsby-parsed')
### turn on concordancing:
>>> propnoun = corp.search('p', '^NNP'})
>>> propnoun.table()

          gatsby  tom  daisy  mr.  wilson  jordan  new  baker  york  miss
chapter1      12   32     29    4       0       2   10     21     6    19
chapter2       1   30      6    8      26       0    6      0     6     0
chapter3      28    0      1    8       0      22    5      6     5     1
chapter4      38   10     15   25       1       9    5      8     4     7
chapter5      36    3     26    4       0       0    1      1     1     1
chapter6      37   21     19   11       0       1    4      0     3     4
chapter7      63   87     60    9      27      35    9      2     5     1
chapter8      21    3     19    1      19       1    0      1     0     0
chapter9      27    5      9   14       4       3    4      1     4     1

>>> propnoun.table().sum()

chapter1    232
chapter2    252
chapter3    171
chapter4    428
chapter5    128
chapter6    219
chapter7    438
chapter8    139
chapter9    208
dtype: int64

>>> propnoun.conc() # (sample)

54 chapter1             They had spent a year in  france      for no particular reason and then d
55 chapter1   n't believe it I had no sight into  daisy       's heart but i felt that tom would
56 chapter1  into Daisy 's heart but I felt that  tom         would drift on forever seeking a li
57 chapter1       This was a permanent move said  daisy       over the telephone but i did n't be
58 chapter1   windy evening I drove over to East  egg         to see two old friends whom i scarc
59 chapter1   warm windy evening I drove over to  east        egg to see two old friends whom i s
60 chapter1  d a cheerful red and white Georgian  colonial    mansion overlooking the bay
61 chapter1  pen to the warm windy afternoon and  tom         buchanan in riding clothes was stan
62 chapter1  to the warm windy afternoon and Tom  buchanan    in riding clothes was standing with





Cool, eh? We’ll focus on what to do with these attributes later. Right now, we need to learn how to generate them.




Search types

Parsed corpora contain many different kinds of things we might like to search. There are word forms, lemma forms, POS tags, word classes, indices, and constituency and (three different) dependency grammar annotations. For this reason, the search query is a dict object passed to the interrogate() method, whose keys specify what to search, and whose values specify a query. The simplest ones are given in the table below.


Note

Single capital letter variables in code examples represent lowercase strings (W = 'w'). These variables are made available by doing from corpkit import *. They are used here for readability.









	Search
	Gloss




	W
	Word


	L
	Lemma


	F
	Function


	P
	POS tag


	X
	XPOS


	E
	NER tag


	I
	Index in sentence


	S
	Sentence index


	R
	Coref representative





Because it comes first, and because it’s always needed, you can pass it in like an argument, rather than a keyword argument.

### get variants of the verb 'be'
>>> corpus.search({L: 'be'})
### get words in 'nsubj' position
>>> corpus.search({F: 'nsubj'})





Multiple key/value pairs can be supplied. By default, all must match for the result to be counted, though this can be changed with searchmode=ANY or searchmode=ALL:

>>> goverb = {P: r'^v', L: r'^go'}
### get all variants of 'go' as verb
>>> corpus.search(goverb, searchmode=ALL)
### get all verbs and any word starting with 'go':
>>> corpus.search(goverb, searchmode=ANY)








Grammatical searching

In the examples above, we match attributes of tokens. The great thing about parsed data, is that we can search for relationships between words. So, other possible search keys are:







	Search
	Gloss




	D
	Dependency (depgerep)


	T
	Syntax tree





>>> q = {G: r'^b'}
### return any token with governor word starting with 'b'
>>> corpus.search(q)





Governor, Dependent and Left/Right can be combined with the earlier table, allowing a large array of search types:











	 
	Match
	Governor
	Dependent
	Coref head
	Left/right




	Word
	W
	G
	D
	H
	A1/Z1


	Lemma
	L
	GL
	DL
	HL
	A1L/Z1L


	Function
	F
	GF
	DF
	HF
	A1F/Z1F


	POS tag
	P
	GP
	DP
	HP
	A1P/Z1P


	Word class
	X
	GX
	DX
	HX
	A1X/Z1X


	Distance from root
	A
	GA
	DA
	HA
	A1A/Z1A


	Index
	I
	GI
	DI
	HI
	A1I/Z1I


	Sentence index
	S
	GS
	DS
	HS
	A1S/Z1S





Syntax tree searching can’t be combined with other options. We’ll return to them in a minute, however.




Excluding results

You may also wish to exclude particular phenomena from the results. The exclude argument takes a dict in the same form a search. By default, if any key/value pair in the exclude argument matches, it will be excluded. This is controlled by excludemode=ANY or excludemode=ALL.

>>> from corpkit.dictionaries import wordlists
### get any noun, but exclude closed class words
>>> corpus.pos(r'^n')





In many cases, rather than using exclude, you could also remove results later, during editing.




What to show

Up till now, all searches have simply returned words. The final major argument of the interrogate method is show, which dictates what is returned from a search. Words are the default value. You can use any of the search values as a show value. show can be either a single string or a list of strings. If a list is provided, each value is returned with forward slashes as delimiters.

>>> example = corpus.search({W: r'fr?iends?'}, show=[W, L, P])
>>> list(example.results)

['friend/friend/nn', 'friends/friend/nns', 'fiend/fiend/nn', 'fiends/fiend/nns', ... ]





Unigrams are generated by default. To get n-grams, pass in an n value as gramsize:

>>> example = corpus.search({W: r'wom[ae]n]'}, show=N, gramsize=2)
>>> list(example.results)

['a/woman', 'the/woman', 'the/women', 'women/are', ... ]





So, this leaves us with a huge array of possible things to show, all of which can be combined if need be:












	 
	Match
	Governor
	Dependent
	Coref Head
	1L position
	1R position




	Word
	W
	G
	D
	H
	A1
	Z1


	Lemma
	L
	GL
	DL
	HL
	A1L
	Z1L


	Function
	F
	GF
	DF
	HF
	A1F
	Z1F


	POS tag
	P
	GP
	DP
	HP
	A1P
	Z1P


	Word class
	X
	GX
	DX
	HX
	A1X
	Z1X


	Distance from root
	A
	GA
	DA
	HA
	A1A
	Z1R


	Index
	I
	GI
	DI
	HI
	A1I
	Z1I


	Sentence index
	S
	GS
	DS
	HS
	A1S
	Z1S





One further extra show value is 'c' (count), which simply counts occurrences of a phenomenon. Rather than returning a DataFrame of results, it will result in a single Series. It cannot be combined with other values.




Working with trees

If you have elected to search trees, by default, searching will be done with Java, using Tregex. If you don’t have Java, or if you pass in tgrep=True, searching will the more limited Tgrep2 syntax. Here, we’ll concentrate on Tregex.

Tregex is a language for searching syntax trees like this one:


[image: https://raw.githubusercontent.com/interrogator/sfl_corpling/master/images/const-grammar.png]


To write a Tregex query, you specify words and/or tags you want to match, in combination with operators that link them together. First, let’s understand the Tregex syntax.

To match any adjective, you can simply write:

JJ





with JJ representing adjective as per the Penn Treebank tagset [https://www.ling.upenn.edu/courses/Fall_2003/ling001/penn_treebank_pos.html]. If you want to get NPs containing adjectives, you might use:

NP < JJ





where < means with a child/immediately below. These operators can be reversed: If we wanted to show the adjectives within NPs only, we could use:

JJ > NP





It’s good to remember that the output will always be the left-most part of your query.

If you only want to match Subject NPs, you can use bracketting, and the $ operator, which means sister/directly to the left/right of:

JJ > (NP $ VP)





In this way, you build more complex queries, which can extent all the way from a sentence’s root to particular tokens. The query below, for example, finds adjectives modifying book:

JJ > (NP <<# /book/)





Notice that here, we have a different kind of operator. The << operator means that the node on the right does not need to be a child, but can be a descendant. the # means head—that is, in SFL, it matches the Thing in a Nominal Group.

If we wanted to also match magazine or newspaper, there are a few different approaches. One way would be to use | as an operator meaning or:

JJ > (NP ( <<# /book/ | <<# /magazine/ | <<# /newspaper/))





This can be cumbersome, however. Instead, we could use a regular expression:

JJ > (NP <<# /^(book|newspaper|magazine)s*$/)





Though it is beyond the scope of this guide to teach Regular Expressions, it is important to note that Regular Expressions are extremely powerful ways of searching text, and are invaluable for any linguist interested in digital datasets.

Detailed documentation for Tregex usage (with more complex queries and operators) can be found here [http://nlp.stanford.edu/~manning/courses/ling289/Tregex.htm].




Tree show values

Though you can use the same Tregex query for tree searches, the output changes depending on what you select as the show value. For the following sentence:

These are prosperous times.





you could write a query:

r'JJ < __'





Which would return:








	Show
	Gloss
	Output




	W
	Word
	prosperous


	T
	Tree
	(JJ prosperous)


	p
	POS tag
	JJ


	C
	Count
	1 (added to total)








Working with dependencies

When working with dependencies, you can use any of the long list of search and show values. It’s possible to construct very elaborate queries:

>>> from corpkit.dictionaries import process_types, roles
### nominal nsubj with verbal process as governor
>>> crit = {F: r'^nsubj$',
...         GL: processes.verbal.lemmata,
...         GF: roles.event,
...         P: r'^N'}
### interrogate corpus, outputting the nsubj lemma
>>> sayers = parsed.search(crit, show=L)








Working with metadata

If you’ve used speaker segmentation and/or metadata addition when building your corpus, you can tell the interrogate() method to use these values as subcorpora, or restrict searches to particular values. The code below will limit searches to sentences spoken by Jason and Martin, or exclude them from the search:

>>> corpus.search(query, just_metadata={'speaker': ['JASON', 'MARTIN']})
>>> corpus.search(query, skip_metadata={'speaker': ['JASON', 'MARTIN']})





If you wanted to compare Jason and Martin’s contributions in the corpus as a whole, you could treat them as subcorpora:

>>> corpus.search(query, subcorpora='speaker',
...                    just_metadata={'speaker': ['JASON', 'MARTIN']})





The method above, however, will make an interrogation with two subcorpora, ‘JASON’ AND MARTIN. You can pass a list in as the subcorpora keyword argument to generate a multiindex:

>>> corpus.search(query, subcorpora=['folder', 'speaker'],
                       just_metadata={'speaker': ['JASON', 'MARTIN']})








Working with coreferences

One major challenge in corpus linguistics is the fact that pronouns stand in for other words. Parsing provides coreference resolution, which maps pronouns to the things they denote. You can enable this kind of parsing by specifying the dcoref annotator:

>>> corpus = Corpus('example.txt')
>>> ops = 'tokenize,ssplit,pos,lemma,parse,ner,dcoref'
>>> parsed = corpus.search(operations=ops)
### print a plaintext representation of the parsed corpus
>>> print(parsed.plain)





0. Clinton supported the independence of Kosovo
1. He authorized the use of force.





If you have done this, you can use coref=True while interrogating to allow coreferent forms to be counted alongside query matches. For example, if you wanted to find all the processes Clinton is engaged in, you could do:

>>> from corpkit.dictionaries import roles
>>> query = {W: 'clinton', GF: roles.process}
>>> res = parsed.search(query, show=L, coref=True)
>>> res.results.columns





This matches both Clinton and he, and thus gives us:

['support', 'authorize']








Multiprocessing

Interrogating the corpus can be slow. To speed it up, you can pass an integer as the multiprocess keyword argument, which tells the interrogate() method how many processes to create.

>>> corpus.search({T: r'__ > MD'}, multiprocess=4)






Note

Too many parallel processes may slow your computer down. If you pass in multiprocessing=True, the number of processes will equal the number of cores on your machine. This is usually a fairly sensible number.






N-grams

N-gramming can be generated by making gramsize > 1:

>>> corpus.search({W: 'father'}, show='L', gramsize=3)








Collocation

Collocations can be shown by making using window:

>>> corpus.search({W: 'father'}, show='L', window=6)








Saving interrogations

>>> interro.save('savename')





Interrogation savenames will be prefaced with the name of the corpus interrogated.

You can also quicksave interrogations:

>>> corpus.search(T, r'/NN.?/', save='savename')








Exporting interrogations

If you want to quickly export a result to CSV, LaTeX, etc., you can use Pandas’ DataFrame methods:

>>> print(nouns.results.to_csv())
>>> print(nouns.results.to_latex())








Other options

interrogate() takes a number of other arguments, each of which is documented in the API documentation.

If you’re done interrogating, you can head to the page on Editing results to learn how to transform raw frequency counts into something more meaningful. Or, hit Next to learn about concordancing.







          

      

      

    

  

    
      
          
            
  
Editing results

Corpus interrogation is the task of getting frequency counts for a lexicogrammatical phenomenon in a corpus. Simple absolute frequencies, however, are of limited use. The edit() method allows us to do complex things with our results, including:



	Keeping or deleting results and subcorpora

	Editing result names

	Spelling normalisation

	Generating relative frequencies

	Keywording

	Sorting

	Calculating trends, P values

	Saving results

	Exporting results

	Next step





Each of these will be covered in the sections below. Keep in mind that because results are stored as DataFrames, you can also use Pandas/Numpy/Scipy to manipulate your data in ways not covered here.


Keeping or deleting results and subcorpora

One of the simplest kinds of editing is removing or keeping results or subcorpora. This is done using keyword arguments: skip_subcorpora, just_subcorpora, skip_entries, just_entries. The value for each can be:



	A string (treated as a regular expression to match)

	A list (a list of words to match)

	An integer (treated as an index to match)






>>> criteria = r'ing$'
>>> result.edit(just_entries=criteria)





>>> criteria = ['everything', 'nothing', 'anything']
>>> result.edit(skip_entries=criteria)





>>> result.edit(just_subcorpora=['Chapter_10', 'Chapter_11'])





You can also span subcorpora, using a tuple of (first_subcorpus, second_subcorpus). This works for numerical and non-numerical subcorpus names:

>>> just_span = result.edit(span_subcorpora=(3, 10))








Editing result names

You can use the replace_names keyword argument to edit the text of each result. If you pass in a string, it is treated as a regular expression to delete from every result:

>>> ingdel = result.edit(replace_names=r'ing$')





You can also pass in a dict with the structure of {newname: criteria}:

>>> rep = {'-ing words': r'ing$', '-ed words': r'ed$'}
>>> replaced = result.edit(replace_names=rep)





If you wanted to see how commonly words start with a particular letter, you could do something creative:

>>> from string import lowercase
>>> crit = {k.upper() + ' words': r'(?i)^%s.*' % k for k in lowercase}
>>> firstletter = result.edit(replace_names=crit, sort_by='total')








Spelling normalisation

When results are single words, you can normalise to UK/US spelling:

>>> spelled = result.edit(spelling='UK')





You can also perform this step when interrogating a corpus.




Generating relative frequencies

Because subcorpora often vary in size, it is very common to want to create relative frequency versions of results. The best way to do this is to pass in an operation and a denominator. The operation is simply a string denoting a mathematical operation: ‘+’, ‘-‘, ‘*’, ‘/’, ‘%’. The last two of these can be used to get relative frequencies and percentage.

Denominator is what the result will be divided by. Quite often, you can use the string 'self'. This means, after all other editing (deleting entries, subcorpora, etc.), use the totals of the result being edited as the denominator. When doing no other editing operations, the two lines below are equivalent:

>>> rel = result.edit('%', 'self')
>>> rel = result.edit('%', result.totals)





The best denominator, however, may not simply be the totals for the results being edited. You may instead want to relativise by the total number of words:

>>> rel = result.edit('%', corpus.features.Words)





Or by some other result you have generated:

>>> words_with_oo = corpus.interrogate(W, 'oo')
>>> rel = result.edit('%', words_with_oo.totals)





There is a more complex kind of relative frequency making, where a .results attribute is used as the denominator. In the example below, we calculate the percentage of the time each verb occurs as the root of the parse.

>>> verbs = corpus.interrogate(P, r'^vb', show=L)
>>> roots = corpus.interrogate(F, 'root', show=L)
>>> relv = verbs.edit('%', roots.results)








Keywording

corpkit treats keywording as an editing task, rather than an interrogation task. This makes it easy to get key nouns, or key Agents, or key grammatical features. To do keywording, use the K operation:

>>> from corpkit import *
### * imports predefined global variables like K and SELF
>>> keywords = result.edit(K, SELF)





This finds out which words are key in each subcorpus, compared to the corpus as a whole. You can compare subcorpora directly as well. Below, we compare the plays subcorpus to the novels subcorpus.

. code-block:: python

>>> from corpkit import *
>>> keywords = result.edit(K, result.ix['novels'], just_subcorpora='plays')





You could also pass in word frequency counts from some other source. A wordlist of the British National Corpus is included:

>>> keywords = result.edit(K, 'bnc')





The default keywording metric is log-likelihood. If you’d like to use percentage difference, you can do:

>>> keywords = result.edit(K, 'bnc', keyword_measure='pd')








Sorting

You can sort results using the sort_by keyword. Possible values are:



	‘name’ (alphabetical)

	‘total’ (most common first)

	‘infreq’ (inverse total)

	‘increase’ (most increasing)

	‘decrease’ (most decreasing)

	‘turbulent’ (by most change)

	‘static’ (by least change)

	‘p’ (by p value)

	‘slope’ (by slope)

	‘intercept’ (by intercept)

	‘r’ (by correlation coefficient)

	‘stderr’ (by standard error of the estimate)

	‘<subcorpus>’ by total in <subcorpus>






>>> inc = result.edit(sort_by='increase', keep_stats=False)





Many of these rely on Scipy’s linregress function. If you want to keep the generated statistics, use keep_stats=True.




Calculating trends, P values

keep_stats=True will cause slopes, p values and stderr to be calculated for each result.




Saving results

You can save edited results to disk.

>>> edited.save('savename')








Exporting results

You can generate CSV data very easily using Pandas:

>>> result.results.to_csv()








Next step

Once you’ve edited data, it’s ready to visualise. Hit next to learn how to use the visualise() method.







          

      

      

    

  

    
      
          
            
  
Visualising results

One thing missing in a lot of corpus linguistic tools is the ability to produce high-quality visualisations of corpus data. corpkit uses the corpkit.interrogation.Interrogation.visualise method to do this.



	Basics

	Plot type

	Plot style

	Figure and font size

	Title and labels

	Subplots

	TeX

	Legend

	Colours

	Saving figures

	Other options

	Multiplotting






Note

Most of the keyword arguments from Pandas’ plot [http://pandas.pydata.org/pandas-docs/stable/generated/pandas.DataFrame.plot.html] method are available. See their documentation for more information.




Basics

visualise() is a method of all corpkit.interrogation.Interrogation objects. If you use from corpkit import *, it is also monkey-patched to Pandas objects.


Note

If you’re using a Jupyter Notebook, make sure you use %matplotlib inline or %matplotlib notebook to set the appropriate backend.



A common workflow is to interrogate a corpus, relative results, and visualise:

>>> from corpkit import *
>>> corpus = Corpus('data/P-parsed', load_saved=True)
>>> counts = corpus.interrogate({T: r'MD < __'})
>>> reldat = counts.edit('%', SELF)
>>> reldat.visualise('Modals', kind='line', num_to_plot=ALL).show()
### the visualise method can also attach to the df:
>>> reldat.results.visualise(...).show()





The current behaviour of visualise() is to return the pyplot module. This allows you to edit figures further before showing them. Therefore, there are two ways to show the figure:

>>> data.visualise().show()





>>> plt = data.visualise()
>>> plt.show()








Plot type

The visualise method allows line, bar, horizontal bar (barh), area, and pie charts. Those with seaborn can also use 'heatmap' (docs [https://stanford.edu/~mwaskom/software/seaborn/generated/seaborn.heatmap.html]). Just pass in the type as a string with the kind keyword argument. Arguments such as robust=True can then be used.

>>> data.visualise(kind='heatmap', robust=True, figsize=(4,12),
...                x_label='Subcorpus', y_label='Event').show()






[image: docs/API/../../images/event-heatmap.png]
Heatmap example



Stacked area/line plots can be made with stacked=True. You can also use filled=True to attempt to make all values sum to 100. Cumulative plotting can be done with cumulative=True. Below is an area plot beside an area plot where filled=True. Both use the vidiris colour scheme.

[image: docs/API/../../images/area.png]
[image: docs/API/../../images/area-filled.png]



Plot style

You can select from a number of styles, such as ggplot, fivethirtyeight, bmh, and classic. If you have seaborn installed (and you should), then you can also select from seaborn styles (seaborn-paper, seaborn-dark, etc.).




Figure and font size

You can pass in a tuple of (width, height) to control the size of the figure. You can also pass an integer as fontsize.




Title and labels

You can label your plot with title, x_label and y_label:

>>> data.visualise('Modals', x_label='Subcorpus', y_label='Relative frequency')








Subplots

subplots=True makes a separate plot for every entry in the data. If using it, you’ll probably also want to use layout=(rows,columns) to specify how you’d like the plots arranged.

>>> data.visualise(subplots=True, layout=(2,3)).show()






[image: docs/API/../../images/subplots.png]
Line charts using subplots and layout specification






TeX

If you have LaTeX installed, you can use tex=True to render text with LaTeX. By default, visualise() tries to use LaTeX if it can.




Legend

You can turn the legend off with legend=False. Legend placement can be controlled with legend_pos, which can be:









	Margin
	Figure
	Margin




	outside upper left
	upper left
	upper right
	outside upper right


	outside center left
	center left
	center right
	outside center right


	outside lower left
	lower left
	lower right
	outside lower right





The default value, 'best', tries to find the best place automatically (without leaving the figure boundaries).

If you pass in draggable=True, you should be able to drag the legend around the figure.




Colours

You can use the colours keyword argument to pass in:



	A colour name recognised by matplotlib

	A hex colour string

	A colourmap object






There is an extra argument, black_and_white, which can be set to True to make greyscale plots. Unlike colours, it also updates line styles.




Saving figures

To save a figure to a project’s images directory, you can use the save argument. output_format='png'/'pdf' can be used to change the file format.

>>> data.visualise(save='name', output_format='png')








Other options

There are a number of further keyword arguments for customising figures:








	Argument
	Type
	Action




	grid
	bool
	Show grid in background


	rot
	int
	Rotate x axis labels n degrees


	shadow
	bool
	Shadows for some parts of plot


	ncol
	int
	n columns for legend entries


	explode
	list
	Explode these entries in pie


	partial_pie
	bool
	Allow plotting of pie slices


	legend_frame
	bool
	Show frame around legend


	legend_alpha
	float
	Opacity of legend


	reverse_legend
	bool
	Reverse legend entry order


	transpose
	bool
	Flip axes of DataFrame


	logx/logy
	bool
	Log scales


	show_p_val
	bool
	Try to show p value in legend


	interactive
	bool
	Experimental mpld3 [http://mpld3.github.io/] use





A number of these and other options for customising figures are also described in the corpkit.interrogation.Interrogation.visualise method documentation.




Multiplotting

The corpkit.interrogation.Interrogation also comes with a corpkit.interrogation.Interrogation.multiplot method, which can be used to show two different kinds of chart within the same figure.

The first two arguments for the function are two dict objects, which configure the larger and smaller plots.

For the second dictionary, you may pass in a data argument, which is an corpkit.interrogation.Interrogation or similar, and will be used as separate data for the subplots. This is useful, for example, if you want your main plot to show absolute frequencies, and your subplots to show relative frequencies.

There is also layout, which you can use to choose an overall grid design. You can also pass in a list of tuples if you like, to use your own layout. Below is a complete example, focussing on objects in risk processes:

>>> from corpkit import *
>>> from corpkit.dictionaries import *
### parse a collection of text files
>>> corpora = Corus('data/news')
### make dependency parse query: get get 'object' of risk process
>>> query = {F: roles.participant2, GL: r'\brisk', GF: roles.process}
### interrogate corpus, return lemma form, no coreference
>>> result = corpus.interrogate(query, show=[L], coref=False)
### generate relative frequencies, skip closed class, and sort
>>> inc = result.edit('%', SELF,
>>>                   sort_by='increase',
>>>                   skip_entries=wordlists.closedclass)
### visualise as area and line charts combined
>>> inc.multiplot({'title': 'Objects of risk processes, increasing',
>>>                'kind': 'area',
>>>                'x_label': 'Year',
>>>                'y_label': 'Percentage of all results'},
>>>                {'kind': 'line'}, layout=5)






[image: docs/API/../../images/inc-risk-obj.png]
multiplot example









          

      

      

    

  

    
      
          
            
  
Managing projects

corpkit has a few other bits and pieces designed to make life easier when doing corpus linguistic work. This includes methods for loading saved data, for working with multiple corpora at the same time, and for switching between command line and graphical interfaces. Those things are covered here.



	Loading saved data






Loading saved data

When you’re starting a new session, you probably don’t want to start totally from scratch. It’s handy to be able to load your previous work. You can load data in a few ways.

First, you can use corpkit.load(), using the name of the filename you’d like to load. By default, corpkit looks in the saved_interrogations directory, but you can pass in an absolute path instead if you like.

>>> import corpkit
>>> nouns = corpkit.load('nouns')





Second, you can use corpkit.loader(), which provides a list of items to load, and asks the user for input:

>>> nouns = corpkit.loader()





Third, when instantiating a Corpus object, you can add load_saved=True keyword argument to load any saved data belonging to this corpus as an attribute.

>>> corpus = Corpus('data/psyc-parsed', load_saved=True)





A final alternative approach stores all interrogations within an corpkit.interrogation.Interrodict object object:

>>> r = corpkit.load_all_results()











          

      

      

    

  

    
      
          
            
  
Overview

corpkit comes with a dedicated interpreter, which receives commands in a natural language syntax like these:

> set mydata as corpus
> search corpus for pos matching 'JJ.*'
> call result 'adjectives'
> edit adjectives by skipping subcorpora matching 'books'
> plot edited as line chart with title as 'Adjectives'





It’s a little less powerful than the full Python API, but it is easier to use, especially if you don’t know Python. You can also switch instantly from the interpreter to the full API, so you only need the API for the really tricky stuff.

The syntax of the interpreter is based around objects, which you do things to, and commands, which are actions performed upon the objects. The example below uses the search command on a corpus object, which produces new objects, called result, concordance, totals and query. As you can see, very complex searches can be performed using an English-like syntax:

> search corpus for lemma matching '^t' and pos matching 'VB' \
...     excluding words matching 'try' \
...     showing word and dependent-word \
...     with preserve_case
> result





This shows us results for each subcorpus:

.         I/think  I/thought  and/turned  me/told  and/took  I/told   ...
chapter1        5          3           2        2         1       3   ...
chapter2        7          2           5        3         0       2   ...
chapter3        5          5           4        4         1       0   ...
chapter4        3          7           1        0         3       1   ...
chapter5        7          7           2        1         4       2   ...
chapter6        2          0           0        2         1       0   ...
chapter7        6          2           6        1         1       3   ...
chapter8        3          1           2        2         1       1   ...
chapter9        5          7           1        4         6       3   ...






Objects

The most common objects you’ll be using are:







	Object
	Contains




	corpus
	Dataset selected for parsing or searching


	result
	Search output


	edited
	Results after sorting, editing or calculating


	concordance
	Concordance lines from search


	features
	General linguistic features of corpus


	wordclasses
	Distribution of word classes in corpus


	postags
	Distribution of POS tags in corpus


	lexicon
	Distribution of lexis in the corpus


	figure
	Plotted data


	query
	Values used to perform search or edit


	previous
	Object created before last


	sampled
	A sampled corpus


	wordlists
	A list of wordlists for searching, editing





When you start the interpreter, these are all empty. You’ll need to run commands in order to fill them with data. You can also create your own object names using the call command.




Commands

You do things to the objects via commands. Each command has its own syntax, designed to be as similar to natural language as possible. Below is a table of common commands, an explanation of their purpose, and an example of their syntax








	Command
	Purpose
	Syntax




	new
	Make a new project
	new project <name>


	set
	Set current corpus
	set <corpusname>


	parse
	Parse corpus
	parse corpus with [options]*


	search
	Search a corpus for linguistic feature, generate concordance
	search corpus for [feature matching pattern]* showing [feature]* with [options]*


	edit
	Edit results or edited results
	edit result by [skipping subcorpora/entries matching pattern]* with [options]*


	calculate
	Calculate relative frequencies, keyness, etc.
	calculate result/edited as operation of denominator


	sort
	Sort results or concordance
	sort result/concordance by value


	plot
	Visualise result or edited result
	plot result/edited as line chart with [options]*


	show
	Show any object
	show object


	annotate
	Add annotations to corpus based on search results
	annotate all with field as <fieldname> and value as m


	unannotate
	Delete annotation fields from corpus
	unannotate <fieldname> field


	sample
	Get a random sample of subcorpora or files from a corpus
	sample 5 subcorpora of corpus


	call
	Name an object (i.e. make a variable)
	call object ‘<name>’


	export
	Export result, edited result or concordance to string/file
	export result to string/csv/latex/file <filename>


	save
	Save data to disk
	save object to <filename>


	load
	Load data from disk
	load object as result


	store
	Store something in memory
	store object as <name>


	fetch
	Fetch something from memory
	fetch <name> as object


	help
	Get help on an object or command
	help command/object


	history
	See previously entered commands
	history


	ipython
	Enter IPython with objects available
	ipython


	py
	Execute Python code
	py ‘print(“hello world”)’


	!
	Run a line of bash shell
	!ls -al data





In square brackets with asterisks are recursive parts of the syntax, which often also accept not operators. <text> denotes places where you can choose an identifier, filename, etc.

In the pages that follow, the syntax is provided for the most common commands. You can also type the name of the command with no arguments into the interpreter, in order to show usage examples.




Prompt features


	You can use history, clear, ls and cd commands as you would in the shell

	You can execute arbitrary bash commands by beginning the line with an exclamation point (e.g. !rm data/*)

	You can use semicolons to put multiple commands on a line (currently needs a space before and after the semicolon)

	There is no piping or output redirection (yet), but you can use the export and save commands to export results

	You can use backslashes to continue writing on the next line

	You can write scripts and pass them to the corpkit interpreter



The below is therefore a possible (but terrible) way to write code in corpkit:

> !du -h data ; set mycorp ; search corpus for words \
... matching any \
... excluding wordlists.closedclass \
... showing lemma and pos ; concordance











          

      

      

    

  

    
      
          
            
  
Setup



	Dependencies

	Accessing

	The prompt






Dependencies

To use the interpreter, you’ll need corpkit installed. To use all features of the interpreter, you will also need readline and IPython.




Accessing

With corpkit installed, you can start the interpreter in a couple of ways:

$ corpkit
# or
$ python -m corpkit.env





You can start it from a Python session, too:

>>> from corpkit import env
>>> env()








The prompt

When using the interpreter, the prompt (the text to the left of where you type your command) displays the directory you are in (with an asterisk if it does not appear to be a corpkit project) and the currently active corpus, if any:

corpkit@junglebook:no-corpus>





When you see it, corpkit is ready to accept commands!







          

      

      

    

  

    
      
          
            
  
Making projects and corpora

The first two things you need to do when using corpkit are to create a project, and to create (and optionally parse) a corpus. These steps can all be accomplished quickly using shell commands. They can also be done using the interpreter, however.

Once you’re in corpkit, the command below will create a new project called iran-news, and move you into it.

> new project named iran-news






Adding a corpus

Adding a corpus simply copies it to the project’s data directory. The syntax is simple:

> add '../../my_corpus'








Parsing a corpus

To parse a text file, folder of text files, or folder of folder of text files, you first set the corpus, and then use the parse command:

> set my_corpus as corpus
> parse corpus








Tokenising, POS tagging and lemmatising

If you don’t want/need full parses, or if you aren’t working with English, you might want to use the tokenise method.

> set abstracts as corpus
> tokenise corpus





POS tagging and lemmatisation are switched on by default, but you could also disable them:

> tokenise corpus with postag as false and lemmatise as false








Working with metadata

Parsing/tokenising can be made way cooler when your data has some metadata in it. The metadata will be transferred over to the parsed version of the corpus, and then you can search or filter by metadata features, use metadata values as symbolic subcorpora, or display metadata alongside concordances.

Metadata should take the form of an XML tag at the end of a line, which could be a sentence or a paragraph:

I hope everyone is hanging in with this blasted heat. As we all know being hot, sticky,
stressed and irritated can bring on a mood swing super fast. So please make sure your
all takeing your meds and try to stay out of the heat. <metadata username="Emz45"
totalposts="5063" currentposts="4051" date="2011-07-13" postnum="0" threadlength="1">





Then, parse with metadata:

> parse corpus with metadata





The parser output will look something like:

# sent_id 1
# parse=(ROOT (S (NP (PRP I)) (VP (VBP hope) (SBAR (S (NP (NN everyone)) (VP (VBZ is) (VP (VBG hanging) (PP (IN in) (IN with) (NP (DT this) (VBN blasted) (NN heat)))))))) (. .)))
# speaker=Emz45
# totalposts=5063
# threadlength=1
# currentposts=4051
# stage=10
# date=2011-07-13
# year=2011
# postnum=0
1   1   I         I         PRP O   2   nsubj      0       1
1   2   hope      hope      VBP O   0   ROOT       1,5,11  _
1   3   everyone  everyone  NN  O   5   nsubj      0       _
1   4   is        be        VBZ O   5   aux        0       _
1   5   hanging   hang      VBG O   2   ccomp      3,4,10  _
1   6   in        in        IN  O   10  case       0       _
1   7   with      with      IN  O   10  case       0       _
1   8   this      this      DT  O   10  det        0       2
1   9   blasted   blast     VBN O   10  amod       0       2
1   10  heat      heat      NN  O   5   nmod:with  6,7,8,9 2*
1   11  .         .         .   O   2   punct      0       _








Viewing corpus data

You can interactively work with the parser output.

> get file <n> of corpus





Or, if your corpus has subcorpora:

> get subcorpus <n> of corpus
> get file <n> of sampled





This view can be surprisingly powerful: sorting by lemma, POS or dependency function can show you some recurring lexicogrammatical patterns in a file without the need for searching.

The next page will show you how to search the corpus you’ve built, and to work with metadata if you’ve added it.







          

      

      

    

  

    
      
          
            
  
Interrogating corpora

The most powerful thing about corpkit is its ability to search parsed corpora for very complex constituency, dependency or token level features.

Before we begin, make sure you’ve set the corpus as the thing to search:

> set nyt-parsed as corpus
# you could also try just typing `set` ...






Note

By default, when using the interpreter, searching also produces concordance lines. If you don’t need them, you can use toggle conc to switch them off, or on again. This can dramatically speed up processing time.




Search examples

> search corpus ### interactive search helper
> search corpus for words matching ".*"
> search corpus for words matching "^[A-M]" showing lemma and word with case_sensitive
> search corpus for cql matching '[pos="DT"] [pos="NN"]' showing pos and word with coref
> search corpus for function matching roles.process showing dependent-lemma
> search corpus for governor-lemma matching processes.verbal showing governor-lemma, lemma
> search corpus for words matching any and not words matching wordlists.closedclass
> search corpus for trees matching '/NN.?/ >># NP'
> search corpus for pos matching NNP showing ngram-word and pos with gramsize as 3
> etc.





Under the surface, what you are doing is selecting a Corpus object to search, and then generating arguments for the interrogate() method. These arguments, in order, are:


	search criteria

	exclude criteria

	show values

	Keyword arguments



Here is a syntax example that might help you see how the command gets parsed. Note that there are two ways of setting exclude criteria.

> search corpus \                                    # select object
... for words matching 'ing$' and \                  # search criterion
... not lemma matching 'being' and \                 # exclude criterion
... pos matching 'NN' \                              # seach criterion
... excluding words matching wordlists.closedclass \ # exclude criterion
... showing lemma and pos and function \             # show values
... with preserve_case and \                         # boolean keyword arg
... not no_punct and \                               # bool keyword arg
... excludemode as 'all'                             # keyword arg








Working with metadata

By default, corpkit treats folders within your corpus as subcorpora. If you want to treat files, rather than folders, as subcorpora, you can do:

> search corpus for words matching 'ing$' with subcorpora as files





If you have metadata in your corpus, you can use the metadata value as the subcorpora:

> search corpus for words matching 'ing$' with subcorpora as speaker





If you don’t want to keep specifying the subcorpus structure every time you search a corpus, you have a couple of choices. First, you can set the default subcorpus value with for the session with set subcorpora. This applies the filter globally, to whatever corpus you search:

# use speaker metadata as subcorpora
> set subcorpora as speaker
# ignore folders, use files as subcorpora
> set subcorpora as files





You can also define metadata filters, which skip sentences matching a metadata feature, or which keep only sentences matching a metadata feature:

# if you have a `year` metadata field, skip this decade
> set skip year as '^201'
# if you want only this decade:
> set keep year as '^201'





If you want to set subcorpora and filters for a corpus, rather than globally, you can do this by passing in the values when you select the corpus:

> set mydata-parsed as corpus with year as subcorpora and \
... just year as '^201' and skip speaker as 'chomsky'
# forget filters for this corpus:
> set mydata-parsed








Sampling a corpus

Sometimes, your corpus is too big to search quickly. If this is the case, you can use the sample command to create a randomise sample of the corpus data:

> sample 3 subcorpora of corpus
> sample 100 files of corpus





If you pass in a float, it will try to get a proportional amount of data: sample 0.33 subcorpora of corpus will return a third of the subcorpora in the corpus.

A sampled corpus becomes an object called sampled. You can then refer to it when searching:

> search sampled for words matching '^[abcde]'





Global metadata filters and subcorpus declarations will be observed when searching this corpus as well.







          

      

      

    

  

    
      
          
            
  
Concordancing

By default, every search also produces concordance lines. You can view them by typing concordance. This opens an interactive display, which can be scrolled and searched—hit h to get help on possible commands.


Customising appearance

The first thing you might want to do is adjust how concordance lines are displayed:

# hide subcorpus name, speaker name
> show concordance with columns as lmr
# enlarge window
> show concordance with columns as lmr and window as 60
# limit number of results to 100
> show concordance with columns as lmr and window as 60 and n as 100





The values you enter here are persistant—the window size, number of lines, etc. will remain the same until you shut down the interpreter or provide new values.




Sorting

Sorting can be by column, or by word.

# middle column, first word
> sort concordance by M1
# left column, last word
> sort concordance by L1
# right column, third word
> sort concordance by R3
# by index (original order)
> sort concordance by index








Colouring

One nice feature is that concordances can be coloured. This can be done through either indexing or regular expression matches. Note that background can be added to colour the background instead of the foreground, and dim/bright can be used to adjust text brightness. This means that you can code lines for multiple phenomena. Background highlighting could mark the argument structure, foreground highlighting could mark the mood type, and bright and dim could be used to mark exemplars or false positives.


Note

If you’re using Python 2, you may find that colouring concordance lines causes some interference with readline, making it difficult to select or search previous commands. This is a limitation of readline in Python 2. Use Python 3 instead!



# colour by index
> mark 10 blue
> mark -10 background red
> mark 10-15 cyan
> mark 15- magenta
# reset all
> mark - reset





# regular expression methods: specify column(s) to search
> mark m '^PRP.*' yellow
> mark r 'be(ing)' background green
> mark lm 'JJR$' dim
# reset via regex
> mark m '.*' reset





You can then sort by colour with sort concordance by scheme. If you export the concordances to a file (export concordance as csv to conc.csv), colour information will be added in additional columns.




Editing

To edit concordance lines, you can use the same syntax as you would use to edit results:

> edit concordance by skipping subcorpora matching '[123]$'
> edit concordance by keeping entries matching 'PRP'





Perhaps faster is the use of del and keep. For these, specify the column and the criteria using the same methods as you would for colouring:

> del m matching 'this'
> keep l matching '^I\s'
> del 10-20








Recalculating results from concordance lines

If you’ve deleted some concordance lines, you can update the result object to reflect these changes with calculate result from concordance.




Working with metadata

You can use show_conc_metadata when interrogating or concordancing to collect and display metadata alongside concordance results:

> search corpus for words matching any with show_conc_metadata
> concordance











          

      

      

    

  

    
      
          
            
  
Annotating your corpus

Another thing you might like to do is add metadata or annotations to your corpus. This can be done by simply editing corpus files, which are stored in a human-readable format. You can also automate annotation, however.

To do annotation, you first run a search command and generate a concordance.  After deleting any false positives from the concordance, you can use the annotate command to annotate each sentence for which a concordance line exists.

annotate` works a lot like the ``mark, keep, and del commands to begin with, but has some special syntax at the end, which controls whether you annotate using tags, or fields and values.


Tagging sentences

The first way of annotating is to add a tag to one or more sentences:

> search corpus for pos matching NNP and word matching 'daisy'
> annotate m matching '^daisy$' with tag 'has_daisy'





You can use all to annotate every single concordance line:

> search corpus for governor-function matching nsubjpass \
...    showing governor-lemma and lemma
> annotate all with tag 'passive'





If you try to run this code, you actually get a dry run, showing you what would be modified in your corpus. Once you’re happy with it, you can do toggle annotation to turn file writing on, and then run the previous line again (use the up arrow to get it!).




Creating fields and values

More complex than adding tags is adding fields and values. This creates a new metadata category with multiple possible realisations. Below, we tag an sentence sentences based on their containing certain kinds of processes

> search corpus for function matching roles.process showing lemma
> mark m matching processes.verbal red
# annotate by colour
> annotate red with field as process \
...    and value as 'verbal'
# annotate without colouring first
> annotate m matching processes.mental with field as process \
...    and value as 'mental'





You can also use m as the value, which passes in the text from the middle column of the concordance.

> search corpus for pos matching NNP showing word
> annotate m matching [gatsby, daisy, tom] \
...    with field as character and value as m





The moment these values have been added to your text, you can do really powerful things with them. You can, for example, use them as subcorpora, or use them as filters for the sentences being processed.

> set subcorpora as process
> set skip character as 'gatsby'
> set skip passive tag





Now, the subcorpora will be the different processes (verbal, mental and none), and any sentence annotated as containing the gatsby character, or the passive tag, will be ignored.




Removing annotations

To remove a tag or a field across the dataset, the commands are very simple. Note that again, you need to toggle annotation to actually alter any files.

> unannotate character field
> unannotate typo tag
> unannotate all tags











          

      

      

    

  

    
      
          
            
  
Editing results

Once you have generated a result object via the search command, you can edit the result in a number of ways. You can delete, merge or otherwise alter entries or subcorpora; you can do statistics, and you can sort results.

Editing, calculating and sorting each create a new object, called edited. This means that if you make a mistake, you still have access to the original result object, without needing to run the search again.


The edit command

When using the edit command, the main things you’ll want to do is skip, keep, span or merge results or subcorpora.

> edit result by keeping subcorpora matching '[01234]'
> edit result by skipping entries matching wordlists.closedclass
# merge has a slightly different syntax, because you need
# to specify the name to merge under
> edit result by merging entries matching 'be|have' as 'aux'






Note

The syntax above works for concordance lines too, if you change result to concordance. Merging is not possible.






Doing basic statistics

The calculate command allows you to turn the absolute frequencies into relative frequencies, keyness scores, etc.

> calculate result as percentage of self
> calculate edited as percentage of features.clauses
> calculate result as keyness of self





If you want to run more complicated operations on the results, you might like to use the ipython command to enter an IPython session, and then manipulate the Pandas objects directly.




Sorting results

The sort command allows you to change the search result order.

Possible values are total, name, infreq, increase, decrease, static, turbulent.

> sort result by total
# requires scipy
> sort edited by increase











          

      

      

    

  

    
      
          
            
  
Plotting

You can plot results and edited results using the plot method, which interfaces with matplotlib.

> plot edited as bar chart with title as 'Example plot' and x_label as 'Subcorpus'
> plot edited as area chart with stacked and colours as Paired
> plot edited with style as seaborn-talk # defaults to line chart





There are many possible arguments for customising the figure. The table below shows some of them.

> plot edited as bar chart with rot as 45 and logy and \
...    legend_alpha as 0.8 and show_p_val and not grid












	Argument
	Type
	Action




	grid
	bool
	Show grid in background


	rot
	int
	Rotate x axis labels n degrees


	shadow
	bool
	Shadows for some parts of plot


	ncol
	int
	n columns for legend entries


	explode
	list
	Explode these entries in pie


	partial_pie
	bool
	Allow plotting of pie slices


	legend_frame
	bool
	Show frame around legend


	legend_alpha
	float
	Opacity of legend


	reverse_legend
	bool
	Reverse legend entry order


	transpose
	bool
	Flip axes of DataFrame


	logx/logy
	bool
	Log scales


	show_p_val
	bool
	Try to show p value in legend






Note

If you want to set a boolean value, you can just say and value or and not value. If you like, however, you could write it more fully as with value as true/false as well.







          

      

      

    

  

    
      
          
            
  
Settings and management

The interpreter can do a number of other useful things. They are outlined here.


Managing data

You should be able to store most of the objects you create in memory using the store command:

> store result as 'good_result'
> show store
> fetch 'good_result' as result





A more permanent solution is to use save and load:

> save result as 'good_result'
> ls saved_interrogations
> load 'good_result' as result





An alternative approach is to create variables using the call command:

> search corpus for words matching any
> call result anyword
> calculate anyword as percentage of self





A variable can also be a simple string, which you can then add into searches:

> call '/NN.?/ >># NP' headnoun
> search corpus for trees matching headnoun





To forget a variable, just do remove <name>.




Toggles and settings


	Using toggle interactive, You can switch between interactive mode, where results and concordances are shown in a way that you can manipulate directly, and non-interactive mode, where results and concordances are simply printed to the console.

	Using toggle conc, you can tell corpkit not to produce concordances. This can be much faster, especially when there are a lot of results.

	toggle comma will display thousands separators in results

	toggle annotation is used to switch from dry-run to actual modification of corpus files when annotating

	You can set the number of decimals displayed when viewing results with set decimal to <n>

	set max_rows to <n> and set max_cols to <n> limit the amount of data loaded into results lists. This can speed up interactive viewing.






Switching to IPython

When the interpreter constrains you, you can switch to IPython with ipython. Your objects are available there under the same name. When you’re done there, do quit to return to the corpkit interpreter.




Running scripts

You can also write and run scripts. If you make a file, participants.cki, containing:

#!/usr/bin/env corpkit

set mydata-parsed as corpus
search corpus for function matching roles.participant showing lemma
export result as csv to part.csv





You can run it from the terminal with:

corpkit participants.cki
# or, directly, if there's a shebang and chmod +x:
./participants.cki





which will leave you with a CSV file at exported/part.csv. This approach can be handy if you need to pipe stdout or stderr, or if you want to call corpkit within a shell script.

Finally, just like Python, you can use the -c flag to pass code in on the command line:

corpkit -c "set 2 ; search corpus for features ; export result as csv to feat.csv"






Note

When running a script, interactivity will automatically be switched off, and concordancing disabled if the script does not appear to need it.









          

      

      

    

  

    
      
          
            
  
Corpus classes


Corpus

A corpus is an unparsed or parsed collection of files that can be searched, or brought into memory for higher performance operations.


	
class corpkit.corpus.Corpus(path_or_data, **kwargs)

	Bases: collections.abc.MutableSequence

Model a parsed or unparsed corpus with arbitrary depth of subfolders


	
insert(i, v)

	




	
files = None

	




	
filepaths = None

	




	
store_as_hdf(**kwargs)

	Store a corpus in an HDF5 file for faster loading






	
subcorpora = None

	




	
load(multiprocess=False, load_trees=True, **kwargs)

	Load corpus into memory (i.e. create one large pd.DataFrame)





	Keyword Arguments:

	 	
	multiprocess (int) – how many threads to use

	load_trees (bool) – Parse constituency trees if present

	add_gov (bool) – pre-load each token’s governor

	cols (list) – list of columns to be loaded (can improve performance)

	just (dict) – restrict load to lines with feature key matching
regex value (case insensitive)

	skip (dict) – the inverse of just






	Returns:	corpkit.corpus.LoadedCorpus












	
search(target, query, **kwargs)

	Search a corpus for some linguistic or metadata feature





	Parameters:	
	target (str) – The name of the column or feature to search


	‘w’: words

	‘l’: lemmas

	‘x’: XPOS

	‘p’: POS

	‘f’: dependency function

	‘year’, speaker, etc: arbitrary metadata categories

	‘t’: Constitutency trees via TGrep2 syntax

	‘d’: Dependency graphs via depgrep





	query (str/list) – regular expression, Tgrep2/depgrep string to match, or
list of strings to match against






	Keyword Arguments:

	 	
	inverse (bool) – get non-matches

	multiprocess (int) – number of parallel threads to start

	no_store (bool) – do not store reference corpus in Results object

	just_index (bool) – return only pointers to matches, not actual data

	cols (list) – list of columns to be loaded (can improve performance)

	just (dict) – restrict load to lines with feature key matching
regex value (case insensitive)

	skip (dict) – the inverse of just






	Returns:	search result




	Return type:	corpkit.interrogation.Results












	
trees(query, **kwargs)

	Equivalent to .search(‘t’, query)






	
deps(query, **kwargs)

	Equivalent to .search(‘d’, query)






	
cql(query, **kwargs)

	Equivalent to .search(‘c’, query)






	
words(query, **kwargs)

	Equivalent to .search(‘w’, query)






	
lemmas(query, **kwargs)

	Equivalent to .search(‘l’, query)






	
pos(query, **kwargs)

	Equivalent to .search(‘x’, query)






	
functions(query, **kwargs)

	Equivalent to .search(‘f’, query)






	
parse(parser='corenlp', lang='english', multiprocess=False, **kwargs)

	Parse a plaintext corpus





	Keyword Arguments:

	 	
	parser (str) – name of the parser (only ‘corenlp’ accepted so far)

	lang (str) – language for parser (english, arabic, chinese,
german, french or spanish)

	multiprocess (int) – number of parallel threads to start

	memory_mb (int) – megabytes of memory to use per thread (default 2024)






	Returns:	parsed corpus




	Return type:	corpkit.corpus.Corpus












	
interrogate(search, **kwargs)

	




	
fsi(ix)

	Get a slice of a corpus as a DataFrame





	Parameters:	ix (iterable) – if len(ix) == 1, filename to get
if len(ix) == 2, get sent from filename
if len(ix) == 3, get token from sent from filename


	Returns:	pd.DataFrame










	
features(subcorpora=False)

	Generate and show basic stats from the corpus, including number of
sentences, clauses, process types, etc.

Example:

>>> corpus.features
    SB  Characters  Tokens  Words  Closed class words  Open class words
    01       26873    8513   7308                4809              3704
    02       25844    7933   6920                4313              3620
    03       18376    5683   4877                3067              2616
    04       20066    6354   5366                3587              2767










	
wordclasses = None

	




	
postags = None

	




	
lexicon = None

	




	
sample(n, level='f')

	Get a sample of the corpus





	Parameters:	
	n (int/float) – amount of data in the the sample. If an int, get n files.
if a float, get float * 100 as a percentage of the corpus

	level (str) – sample subcorpora (s) or files (f)






	Returns:	a Corpus object












	
delete_metadata()

	Delete metadata for corpus. May be needed if corpus is changed






	
metadata = None

	




	
tokenise(postag=True, lemmatise=True, *args, **kwargs)

	Tokenise a plaintext corpus, saving to disk





	Returns:	The newly created corpkit.corpus.Corpus










	
annotate(interro, annotation, dry_run=True)

	Annotate a corpus





	Parameters:	
	interro (corpkit.Interrogation) – Search matches

	annotation (str/dict) – a tag or field: value dict. If a dict, the key
is the name of the annotation field, and the value is, well, the
value. If the value string matches one of the column names seen
when concordancing, the content of that string will be used. If
the value is a list, the middle column will be formatted, as per
the show arguments for Interrogation.table() and
Interrogation.conc().

	dry_run (bool) – Show the annotations to be made, but don’t do them














	
unannotate(annotation, dry_run=True)

	Delete annotation from a corpus





	Parameters:	
	annotation (str/dict) – just as in corpus.annotate().

	dry_run (bool) – Show the changes to be made, but don’t do them




















File

Corpora are comprised of files, which can be turned into pandas DataFrames and manipulated.


	
class corpkit.corpus.File(path, **kwargs)

	Bases: corpkit.corpus.Corpus

Models a corpus file for reading, interrogating, concordancing.

Methods for interrogating, concordancing and configurations are the same as
corpkit.corpus.Corpus, plus methods for accessing the file contents
directly as a str, or as a Pandas DataFrame.


	
read(**kwargs)

	Get contents of file as string






	
document = None

	




	
trees = None

	




	
plain = None

	










LoadedCorpus

The load method of Corpus objects returns a MultiIndexed DataFrame, with three levels: filename, sentence number, and token number. This object can be searched very quickly, because all data is in memory.


	
class corpkit.corpus.LoadedCorpus(data, path=False)

	Bases: corpkit.interrogation.Results

Store a corpus in memory as a DataFrame.

This class has all the same methods as a Results object. The only real
difference is that slicing it will do some reindexing to speed up searches.








Results

Searching a corpus returns an object that can be searched again, turned into tables or concordance lines, or exported to other formats.


	
class corpkit.interrogation.Results(matches, reference=False, path=False, qstring=False)

	Bases: pandas.core.frame.DataFrame

Search results, a record of matching tokens in a Corpus


	
keyness(*args, **kwargs)

	Calculate keyness for each subcorpus





	Returns:	DataFrame










	
visualise(**kwargs)

	Visualise corpus interrogations.





	Keyword Arguments:

	 	
	title (str) – A title for the plot

	x_label (str) – A label for the x axis

	y_label (str) – A label for the y axis

	kind (str) – The kind of chart to make

	style (str) – Visual theme of plot

	figsize (tuple of dimensions) – Size of plot

	save (bool/str) – If bool, save with title as name; if str, use str as name

	legend_pos (str) – Where to place legend

	reverse_legend (bool) – Reverse the order of the legend

	num_to_plot (int/‘all’) – How many columns to plot

	tex (bool) – Use TeX to draw plot text

	colours (str) – Colourmap for lines/bars/slices

	cumulative (bool) – Plot values cumulatively

	pie_legend (bool) – Show a legend for pie chart

	partial_pie (bool) – Allow plotting of pie slices only

	(str (show_totals) – legend/plot): Print sums in plot where possible

	transparent (bool) – Transparent .png background

	output_format (str) – File format for saved image

	black_and_white (bool) – Create black and white line styles

	show_p_val (bool) – Attempt to print p values in legend if contained in df

	stacked (bool) – When making bar chart, stack bars on top of one another

	filled (bool) – For area and bar charts, make every column sum to 100

	legend (bool) – Show a legend

	rot (int) – Rotate x axis ticks by rot degrees

	subplots (bool) – Plot each column separately

	layout (tuple) – Grid shape to use when subplots is True

	interactive – Experimental interactive options






	Returns:	matplotlib figure












	
multiplot(main_params={}, sub_params={}, **kwargs)

	Plot a figure and subplots together





	Keyword Arguments:

	 	
	main_params (dict) – arguments for Results.visualise(), used to draw the large figure

	sub_params (dict) – arguments for Results.visualise(), used to draw the sub figures.
if a key is data, use its value as secondary data to plot.

	layout (int/float) – a number between 1 and 16, corresponding to number of subplots.
some numbers have an alternative layout accessible with floats (e.g. 3.5).

	kwargs (dict) – arguments to pass to both figures














	
tabview(decimals=3, **kwargs)

	




	
format(*args, **kwargs)

	




	
calculate(**kwargs)

	




	
table(subcorpora='file', *args, **kwargs)

	Create a spreadsheet-like table, showing one or more features by one or more others





	Parameters:	
	subcorpora (str/list) – which metadata or word feature(s) to put on the y axis

	show (str/list) – word or metadata features to put on the x axis

	relative (bool/DataFrame) – calculate relative frequencies using self or passed data

	keyness (bool/DataFrame) – calculate keyness frequencies using self or passed data






	Returns:	pd.DataFrame












	
conc(*args, **kwargs)

	Generate a concordance





	Parameters:	
	show (list of strs) – how to display concordance matches

	n (int) – number to show

	shuffle (bool) – randomise order






	Returns:	generated concordance lines




	Return type:	pd.DataFrame












	
sort(**kwargs)

	




	
search(*args, **kwargs)

	Equivalent to corpus.search()






	
deps(*args, **kwargs)

	Equivalent to corpus.search(‘d’, query)






	
trees(*args, **kwargs)

	Equivalent to corpus.search(‘t’, query)






	
pos(*args, **kwargs)

	Equivalent to corpus.search(‘p’, query)






	
xpos(*args, **kwargs)

	Equivalent to corpus.search(‘x’, query)






	
lemmas(*args, **kwargs)

	Equivalent to corpus.search(‘l’, query)






	
words(*args, **kwargs)

	Equivalent to corpus.search(‘w’, query)






	
functions(*args, **kwargs)

	Equivalent to corpus.search(‘w’, query)






	
collapse(feature, values, name=False)

	Merge result on entries or metadata





	Returns:	Results (subset)










	
just(dct, mode='any')

	Reduce a DataFrame by string matching






	
skip(dct)

	Reduce a DataFrame by inverse string matching






	
top(n=50, feature='w')

	Get the top n most common results by column





	Parameters:	
	n (int) – number of most common results to show

	feature (str) – which feature to count






	Returns:	Results (subset)












	
save(savename, savedir='saved_interrogations', **kwargs)

	Save an interrogation as pickle to savedir.

Example:

>>> o = corpus.interrogate(W, 'any')
### create ./saved_interrogations/savename.p
>>> o.save('savename')






savename (str): A name for the saved file
savedir (str): Relative path to directory in which to save file
print_info (bool): Show/hide stdout







	
store_as_hdf(**kwargs)

	Store a result within an HDF5 file.
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pollux: text analysis app

[image: DOI] [https://zenodo.org/badge/latestdoi/14568/interrogator/pollux] [image: Travis] [https://travis-ci.org/interrogator/pollux] [image: PyPI] [https://pypi.python.org/pypi/pollux] [image: ReadTheDocs] [http://pollux.readthedocs.org/en/latest/] [image: Docker Automated build] [https://hub.docker.com/r/interrogator/pollux/] [image: Anaconda-Server Badge] [https://anaconda.org/interro_gator/pollux]

pollux is a web application and backend for a bunch of overlapping fields/tasks:


	text analysis

	corpus linguistics

	treebank research

	distant reading

	digital humanities



It performs:


	Parsing

	Searching

	Result editing

	Data vis

	Concordancing

	Keywording

	Parse tree/dependency viewing



It is designed with parsed, metadata-rich corpora in mind, doing more sophisticated linguistic work than current tools, with a modern web interface, and a solid API.
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Installing pollux

pollux can be downloaded, installed and run locally.


Via Git

git clone https://github.com/interrogator/pollux
cd pollux
python setup.py install
pollux serve && pollux open








Via pip

pip install pollux
pollux serve && pollux open








With Docker

For Docker, you’ll have to specify the data paths when you start the container.

#todo
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pollux: help


Here, you can find out how to use pollux, and learn a little more about how its components work under the hood.



	Getting started

	Available datasets

	Uploading and parsing
	Multimodal data

	Parsing





	Exploring a corpus
	Sentences/concordance view

	Table view

	Pivot view





	Searching and filtering
	Trees

	Dependencies

	CQL

	Searching by metadata or feature

	Previous queries





	When things go wrong

	Anything else?



[bookmark: getting-started]
Getting started



You can access pollux in two ways. First, you can simply visit its website and login (if necessary). This will give you access to a number of free corpora, and give you the option of uploading your own. Second, pollux can be downloaded and used locally. This might be a better option for those who:


	Do not have university credentials

	Want to be able to work offline

	Have very large amounts of data

	Have very sensitive data

	Want to modify the source code

	Want to run pollux on a server



If this might be you, visit the installation instructions to learn more. Once you’ve got the tool up and running, the remainder of this guide will help you use it.

[bookmark: available-datasets]
Available datasets



pollux has some ready-made datasets, most of which are completely open source. If you want to see how the tool works, you might like to start by opening one of these. For the remainder of this guide, we will rely on one of these corpora.

[bookmark: uploading-and-parsing]
Uploading and parsing



Many users are interested in uploading their own texts. This is part of what pollux is designed to do. Below the table of available corpora is an Upload button, which will ask you to provide some information about a new dataset. Provide a useful project name and summary, and select a language for your project.

Please note that pollux relies on various other tools for the linguistic annotation of texts. Therefore, support for other languages is dependent on the availability of parsers. If there is a parser or language you need support for, please file an issue about it.

pollux is happy to parse plain text files without any particular pre-processing. Standard language varieties will of course lead to more accurate parsing. Any normalisation you can do to the data before uploading and parsing it could help a lot.


Corpus metadata

One key feature of pollux is that it can accept text containing arbitrary metadata. Metadata is ignored during parsing, but reintroduced later, so that it can be searched, filtered, and visualised.

To add metadata to your corpus, there are two possibilities. First, you can select the Speakers option, and provide data with speaker names beginning each line:

MATTHIAS: You'll be the king for a day!
FRIEND2: I can only hope so.
NARRATOR: Back then, I was young enough to believe him.





If you have other kinds of metadata, however, you’re better off providing it as XML tags at the end sentences:

You'll be the king for a day! <metadata speaker="MATTHIAS" move="flattery">
I can only hope so. <metadata move="agree" speaker="FRIEND2">
Back then, I was young enough to believe him <metadata scene="5" speaker="NARRATOR">





If you already have files that are already in CONLL-U format, you can also upload these, forgoing the parsing process. Some other formats are also accepted. TCF files and CoreNLP json output will soon be supported.

[bookmark: multimodal-data]




Multimodal data

People have often criticised corpus linguistics for removing language from its original context. pollux hopes to address this problem by supporting multimodal data types.


YouTube

pollux can work with any YouTube video for which closed captions are available. Simply provide the ID or URL of a YouTube clip, and the tool will:


	Extract the text and timestamps from the captions

	Parse the text, and store the timestamps for each sentence

	Hyperlink search results to their location in the video



This feature is experimental, and is currently bound by the standardness of closed captions. If sentence boundaries are not marked with full-stops, for example, the tool might run into problems.




Films and subtitles

pollux also supports analysis of films with SRT-format subtitle files. Here, the workflow is the same as for YouTube videos. This feature can only be used when pollux is run locally, however: pollux’s servers can’t cope with uploading of films. A workaround would be to upload the video to YouTube, caption it, and provide pollux with its ID.




PDFs


Support for PDFs and images containing text is forthcoming. Watch this space!


[bookmark: parsing]






Parsing

Parsing can take a long time. Be patient!

[bookmark: exploring-a-corpus]
Exploring a corpus



When you select a corpus from the list on the main page, or when you successfully upload a text, you are taken to the Explore page. Almost everything interesting takes place here:


	Searching

	Editing results

	Generating statistics

	Visualising statistics

	Viewing parse trees




Browsing corpora

Before you search, you are able to browse and manipulate the entire contents of the corpus. You can do this via tabs:


	Sentences, which shows each sentence, alongside its metadata

	Table, which displays frequency counts

	Pivot, which provides an interactive pivot table

	Trees, which visualises the constituency and dependncy parses of each sentence

	Chart, which visualises the frequencies in Table



Each is explained below.

[bookmark: sentencesconcordance-view]






Sentences/concordance view

The default viewer is Sentences, which provides a table of sentences and their metadata. You can click any sentence to view its graphical representations in the Tree view. You can also change the token format: if you select Word, Lemma and Function, the sentence will be displayed as a series of slash-separated units:

the/the/det biggest/big/amod guys/guy/nsubj ...





You can also use the Highlight menu to colour the tokens of the sentence according to various properties, such as their POS tags, dependency functions, or named entity information.

If your data is multimodal, you can also view the original text (i.e. the video at the correct timestamp, or the PDF at the correct co-ordinates).

The sentences can be searched via a search bar above the table, though this is much less powerful than the main query engine.

Buttons are available for paginating and unpaginating, for exporting, and for hiding columns in the view.

[bookmark: table-view]




Table view

The second view is a spreadsheet-like display of frequency counts. If you have not yet searched the data, by default, POS tags are displayed, sorted by total frequency. Using the controls above the table, however, you can modify the data below in a number of ways:


	Choose which metadata values should be used as the index/subcorpora

	Choose the token format (as in the Concordance view, above)

	Calculate relative frequency or keyness of the selected data, using any search result as the denominator value

	Sort the results by name, frequency, or by trajectory by subcorpus (using a linear regression algorithm to draw trend lines, and sort by their slopes)



You can also manually select subcorpora via the checkboxes in the table, and merge or delete them. As with the Concordance view, you can manually search or sort the columns, or export the result to a number of formats.

[bookmark: pivot-view]




Pivot view

The third tab allows you to create pivot tables by dragging and dropping token features and metadata values into the rows and columns of the chart. Also embedded within this interface are basic tools for charting, calculating relative frequencies, and so on.


Tree view

The Tree view presents a graphical representation of a single sentence. Using the navigation bar, you can browse other sentences, switch between constituency and dependency reprsentations, and export the figure. You can also jump back to the Sentences/Concordance view, with the current sentence highlighted.

The tree itself is an SVG. It can be dragged and zoomed.




Chart view

Chart view provides an interface for plotting whatever is currently shown in the Table view. You can select kinds of chart, axis labels, and so forth. If your index/subcorpora are numerical, additional options open up.

[bookmark: searching-and-filtering]
Searching and filtering



Perhaps the most powerful thing about pollux is its ability to quickly search datasets for relevant features. A number of search languages are supported.

[bookmark: trees]






Trees

When querying Trees, you are searching the constituency parse of the sentence using a Python implementation of Tgrep2. Documentation for this query language is provided here.

[bookmark: dependencies]




Dependencies

The Dependencies option allows you to write queries using a purpose-built query language called depgrep. It is similar to Tgrep2, but has a number of important differences. An overview of the syntax is available here.

[bookmark: cql]




CQL

CQL allows the user to search using a subset of the CQL corpus query language.

[bookmark: searching-by-metadata-or-feature]




Searching by metadata or feature

The final kinds of search are simpler. The metadata search type will prompt the user for a specific metadata field. If your corpus is annotated with speaker names, for example, you can restrict to a given speaker here. The features search type allows you to specify a single token attribute to search for.

[bookmark: previous-queries]




Previous queries

Whenever you search your data, a few things change on screen:


	The results appear in the viewing space

	Sentences view becomes Concordance view

	The Search button becomes a Filter button

	Your query is added to the pane on the left and selected (i.e. highlighted)



Whichever query is highlighted on the left is treated as the dataset for the next search. So, by default, your second search will further refine, or filter, the first. If you want to start from scratch, or view the corpus data unfiltered, click on the Corpus button, with the globe icon.

Subsequent searches are indented in the pane on the left, and have a different icon. You can, of course, further filter these results. The only difference is that only your most recent edit is available for refining.

You can clear all previous queries if need be.

[bookmark: when-things-go-wrong]
When things go wrong



pollux provides an interface for a lot of things, including the uploading and searching texts, and editing and visualising search results. To do all this, it pulls together a number of different tools, including parsers, search query languages and data visualisation tools. This means, in short, that things can break. Fortunately, like the majority of the tools it relies upon, pollux is open-source, meaning that you are free to download or modify its source code as you wish. If you know how to code (or want to learn!), it also means that you can contribute to the project by fixing bugs or adding features yourself.

If you find a bug, you can report it here. Reporting bugs publicly allows other users to find relevant help when they encounter the same problem. For the developer, issue tracking helps determine which parts of the code need fixing, and how badly. This leads to better software for all.

[bookmark: anything-else]
Anything else?



If your question wasn’t answered here, please file an issue requesting further documentation.
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Querying dependencies


pollux provides a purpose-built syntax for querying dependencies, called depgrep. It is modern, expressive, powerful and fast. This document describes depgrep’s syntax.



The basics

Like many other linguistic query languages, using depgrep involves specifying nodes and relations. Nodes match tokens and their various properties. Relations specify how two nodes relate to one another.

w/fr?iend/ -> p"DT"





The query above specifies two nodes and one relation. In natural language, the query means Find words matching “friend” or “fiend”, which have a dependent determiner. Very important to remember is that it is always the leftmost token that will be returned by the query.




Nodes

Above, we saw two nodes: w/fr?iend/ and p"DT". Each is comprised of three meaningful parts: an attribute specifier, a set of boundaries, and an expression.


Attribute specifier

The attribute specifier tells depgrep which attribute of a token we want to match. It can be:

| Specifier  |  Meaning |
|—|—|
| w  | Word  |
| l  | Lemma  |
| p  | POS tag  |
| x  | XPOS tag |
| f  | Function |
| n  | NER  |
| i  | Index  |
| s  | Sentence index  |




Boundaries

Node boundaries tell depgrep where a search expression starts and ends, and how it should be interpreted. As in the earlier example, there are two kinds of boundaries. Forward slashes tell depgrep to treat the expression as a Python regular expression. Double quotation marks tell depgrep to match contents literally.




Expressions

Unfortunately, it is beyond the scope of this guide to teach regular expressions. If you need practice, try an online regular expression engine.

When using literal expressions, you can use commas to specify a list of possible strings to match. l"big,bigger,biggest" will match, well, exactly what you’d expect. The equivalent using a regular expression would be l/^big($ger|gest)$/.






Relations

depgrep can interpret a number of possible relations:

| Relation | Meaning
|—–|——|
| A -> B    | A governs B     |
| A <- B   |  A is a dependent of B   |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |




Bracketing

Brackets allow you to group your query into smaller parts, just as you might with an algorithm.

Therefore, a Dependencies query like:

f/nsubj/ -> (f/amod/ & w/^[abc]/) <- f"root"





will match nominal subjects with adjectival modifiers beginning with a, b, or c, when the governor is the root of the parse tree.
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D3: Data-Driven Documents
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Changes in D3 4.0

D3 4.0 is modular. Instead of one library, D3 is now many small libraries that are designed to work together. You can pick and choose which parts to use as you see fit. Each library is maintained in its own repository, allowing decentralized ownership and independent release cycles. The default bundle combines about thirty of these microlibraries.

<script src="https://d3js.org/d3.v4.js"></script>





As before, you can load optional plugins on top of the default bundle, such as ColorBrewer scales [https://github.com/d3/d3-scale-chromatic]:

<script src="https://d3js.org/d3.v4.js"></script>
<script src="https://d3js.org/d3-scale-chromatic.v0.3.js"></script>





You are not required to use the default bundle! If you’re just using d3-selection [https://github.com/d3/d3-selection], use it as a standalone library. Like the default bundle, you can load D3 microlibraries using vanilla script tags or RequireJS (great for HTTP/2!):

<script src="https://d3js.org/d3-selection.v1.js"></script>





You can also cat D3 microlibraries into a custom bundle, or use tools such as Webpack [https://webpack.github.io/] and Rollup [http://rollupjs.org/] to create optimized bundles [https://bl.ocks.org/mbostock/bb09af4c39c79cffcde4]. Custom bundles are great for applications that use a subset of D3’s features; for example, a React chart library might use D3 for scales and shapes, and React to manipulate the DOM. The D3 microlibraries are written as ES6 modules [http://www.2ality.com/2014/09/es6-modules-final.html], and Rollup lets you pick at the symbol level to produce smaller bundles.

Small files are nice, but modularity is also about making D3 more fun. Microlibraries are easier to understand, develop and test. They make it easier for new people to get involved and contribute. They reduce the distinction between a “core module” and a “plugin”, and increase the pace of development in D3 features.

If you don’t care about modularity, you can mostly ignore this change and keep using the default bundle. However, there is one unavoidable consequence of adopting ES6 modules: every symbol in D3 4.0 now shares a flat namespace rather than the nested one of D3 3.x. For example, d3.scale.linear is now d3.scaleLinear, and d3.layout.treemap is now d3.treemap. The adoption of ES6 modules also means that D3 is now written exclusively in strict mode [https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Strict_mode] and has better readability. And there have been many other significant improvements to D3’s features! (Nearly all of the code from D3 3.x has been rewritten.) These changes are covered below.


Other Global Changes

The default UMD bundle [https://github.com/umdjs/umd] is now anonymous [https://github.com/requirejs/requirejs/wiki/Updating-existing-libraries#register-as-an-anonymous-module-]. No d3 global is exported if AMD or CommonJS is detected. In a vanilla environment, the D3 microlibraries share the d3 global, even if you load them independently; thus, code you write is the same whether or not you use the default bundle. (See Let’s Make a (D3) Plugin [https://bost.ocks.org/mike/d3-plugin/] for more.) The generated bundle is no longer stored in the Git repository; Bower has been repointed to d3-bower [https://github.com/mbostock-bower/d3-bower], and you can find the generated files on npm [https://unpkg.com/d3] or attached to the latest release [https://github.com/d3/d3/releases/latest]. The non-minified default bundle is no longer mangled, making it more readable and preserving inline comments.

To the consternation of some users, 3.x employed Unicode variable names such as λ, φ, τ and π for a concise representation of mathematical operations. A downside of this approach was that a SyntaxError would occur if you loaded the non-minified D3 using ISO-8859-1 instead of UTF-8. 3.x also used Unicode string literals, such as the SI-prefix µ for 1e-6. 4.0 uses only ASCII variable names and ASCII string literals (see rollup-plugin-ascii [https://github.com/mbostock/rollup-plugin-ascii]), avoiding encoding problems.
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Arrays (d3-array) [https://github.com/d3/d3-array/blob/master/README.md]

The new d3.scan [https://github.com/d3/d3-array#scan] method performs a linear scan of an array, returning the index of the least element according to the specified comparator. This is similar to d3.min [https://github.com/d3/d3-array#min] and d3.max [https://github.com/d3/d3-array#max], except you can use it to find the position of an extreme element, rather than just calculate an extreme value.

var data = [
  {name: "Alice", value: 2},
  {name: "Bob", value: 3},
  {name: "Carol", value: 1},
  {name: "Dwayne", value: 5}
];

var i = d3.scan(data, function(a, b) { return a.value - b.value; }); // 2
data[i]; // {name: "Carol", value: 1}





The new d3.ticks [https://github.com/d3/d3-array#ticks] and d3.tickStep [https://github.com/d3/d3-array#tickStep] methods are useful for generating human-readable numeric ticks. These methods are a low-level alternative to continuous.ticks [https://github.com/d3/d3-scale#continuous_ticks] from d3-scale [https://github.com/d3/d3-scale]. The new implementation is also more accurate, returning the optimal number of ticks as measured by relative error.

var ticks = d3.ticks(0, 10, 5); // [0, 2, 4, 6, 8, 10]





The d3.range [https://github.com/d3/d3-array#range] method no longer makes an elaborate attempt to avoid floating-point error when step is not an integer. The returned values are strictly defined as start + i * step, where i is an integer. (Learn more about floating point math [http://0.30000000000000004.com/].) d3.range returns the empty array for infinite ranges, rather than throwing an error.

The method signature for optional accessors has been changed to be more consistent with array methods such as array.forEach [https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/forEach]: the accessor is passed the current element (d), the index (i), and the array (data), with this as undefined. This affects d3.min [https://github.com/d3/d3-array#min], d3.max [https://github.com/d3/d3-array#max], d3.extent [https://github.com/d3/d3-array#extent], d3.sum [https://github.com/d3/d3-array#sum], d3.mean [https://github.com/d3/d3-array#mean], d3.median [https://github.com/d3/d3-array#median], d3.quantile [https://github.com/d3/d3-array#quantile], d3.variance [https://github.com/d3/d3-array#variance] and d3.deviation [https://github.com/d3/d3-array#deviation]. The d3.quantile [https://github.com/d3/d3-array#quantile] method previously did not take an accessor. Some methods with optional arguments now treat those arguments as missing if they are null or undefined, rather than strictly checking arguments.length.

The new d3.histogram [https://github.com/d3/d3-array#histograms] API replaces d3.layout.histogram. Rather than exposing bin.x and bin.dx on each returned bin, the histogram exposes bin.x0 and bin.x1, guaranteeing that bin.x0 is exactly equal to bin.x1 on the preceeding bin. The “frequency” and “probability” modes are no longer supported; each bin is simply an array of elements from the input data, so bin.length is equal to D3 3.x’s bin.y in frequency mode. To compute a probability distribution, divide the number of elements in each bin by the total number of elements.

The histogram.range method has been renamed histogram.domain [https://github.com/d3/d3-array#histogram_domain] for consistency with scales. The histogram.bins method has been renamed histogram.thresholds [https://github.com/d3/d3-array#histogram_thresholds], and no longer accepts an upper value: n thresholds will produce n + 1 bins. If you specify a desired number of bins rather than thresholds, d3.histogram now uses d3.ticks [https://github.com/d3/d3-array#ticks] to compute nice bin thresholds. In addition to the default Sturges’ formula, D3 now implements the Freedman-Diaconis rule [https://github.com/d3/d3-array#thresholdFreedmanDiaconis] and Scott’s normal reference rule [https://github.com/d3/d3-array#thresholdScott].




Axes (d3-axis) [https://github.com/d3/d3-axis/blob/master/README.md]

To render axes properly in D3 3.x, you needed to style them:

<style>

.axis path,
.axis line {
  fill: none;
  stroke: #000;
  shape-rendering: crispEdges;
}

.axis text {
  font: 10px sans-serif;
}

</style>
<script>

d3.select(".axis")
    .call(d3.svg.axis()
        .scale(x)
        .orient("bottom"));

</script>





If you didn’t, you saw this:
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D3 API Reference

D3 4.0 is a collection of modules [https://github.com/d3] that are designed to work together; you can use the modules independently, or you can use them together as part of the default build. The source and documentation for each module is available in its repository. Follow the links below to learn more. For changes between 3.x and 4.0, see CHANGES [https://github.com/d3/d3/blob/master/CHANGES.md]; see also the 3.x reference [https://github.com/d3/d3-3.x-api-reference/blob/master/API-Reference.md].
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D3 uses semantic versioning [http://semver.org/]. The current version is exposed as d3.version.


Arrays (d3-array) [https://github.com/d3/d3-array]

Array manipulation, ordering, searching, summarizing, etc.


Statistics [https://github.com/d3/d3-array/blob/master/README.md#statistics]

Methods for computing basic summary statistics.


	d3.min [https://github.com/d3/d3-array/blob/master/README.md#min] - compute the minimum value in an array.

	d3.max [https://github.com/d3/d3-array/blob/master/README.md#max] - compute the maximum value in an array.

	d3.extent [https://github.com/d3/d3-array/blob/master/README.md#extent] - compute the minimum and maximum value in an array.

	d3.sum [https://github.com/d3/d3-array/blob/master/README.md#sum] - compute the sum of an array of numbers.

	d3.mean [https://github.com/d3/d3-array/blob/master/README.md#mean] - compute the arithmetic mean of an array of numbers.

	d3.median [https://github.com/d3/d3-array/blob/master/README.md#median] - compute the median of an array of numbers (the 0.5-quantile).

	d3.quantile [https://github.com/d3/d3-array/blob/master/README.md#quantile] - compute a quantile for a sorted array of numbers.

	d3.variance [https://github.com/d3/d3-array/blob/master/README.md#variance] - compute the variance of an array of numbers.

	d3.deviation [https://github.com/d3/d3-array/blob/master/README.md#deviation] - compute the standard deviation of an array of numbers.






Search [https://github.com/d3/d3-array/blob/master/README.md#search]

Methods for searching arrays for a specific element.


	d3.scan [https://github.com/d3/d3-array/blob/master/README.md#scan] - linear search for an element using a comparator.

	d3.bisect [https://github.com/d3/d3-array/blob/master/README.md#bisect] - binary search for a value in a sorted array.

	d3.bisectRight [https://github.com/d3/d3-array/blob/master/README.md#bisectRight] - binary search for a value in a sorted array.

	d3.bisectLeft [https://github.com/d3/d3-array/blob/master/README.md#bisectLeft] - binary search for a value in a sorted array.

	d3.bisector [https://github.com/d3/d3-array/blob/master/README.md#bisector] - bisect using an accessor or comparator.

	bisector.left [https://github.com/d3/d3-array/blob/master/README.md#bisector_left] - bisectLeft, with the given comparator.

	bisector.right [https://github.com/d3/d3-array/blob/master/README.md#bisector_right] - bisectRight, with the given comparator.

	d3.ascending [https://github.com/d3/d3-array/blob/master/README.md#ascending] - compute the natural order of two values.

	d3.descending [https://github.com/d3/d3-array/blob/master/README.md#descending] - compute the natural order of two values.






Transformations [https://github.com/d3/d3-array/blob/master/README.md#transformations]

Methods for transforming arrays and for generating new arrays.


	d3.merge [https://github.com/d3/d3-array/blob/master/README.md#merge] - merge multiple arrays into one array.

	d3.pairs [https://github.com/d3/d3-array/blob/master/README.md#pairs] - create an array of adjacent pairs of elements.

	d3.permute [https://github.com/d3/d3-array/blob/master/README.md#permute] - reorder an array of elements according to an array of indexes.

	d3.shuffle [https://github.com/d3/d3-array/blob/master/README.md#shuffle] - randomize the order of an array.

	d3.ticks [https://github.com/d3/d3-array/blob/master/README.md#ticks] - generate representative values from a numeric interval.

	d3.tickStep [https://github.com/d3/d3-array/blob/master/README.md#tickStep] - generate representative values from a numeric interval.

	d3.range [https://github.com/d3/d3-array/blob/master/README.md#range] - generate a range of numeric values.

	d3.transpose [https://github.com/d3/d3-array/blob/master/README.md#transpose] - transpose an array of arrays.

	d3.zip [https://github.com/d3/d3-array/blob/master/README.md#zip] - transpose a variable number of arrays.






Histograms [https://github.com/d3/d3-array/blob/master/README.md#histograms]

Bin discrete samples into continuous, non-overlapping intervals.


	d3.histogram [https://github.com/d3/d3-array/blob/master/README.md#histogram] - create a new histogram generator.

	histogram [https://github.com/d3/d3-array/blob/master/README.md#_histogram] - compute the histogram for the given array of samples.

	histogram.value [https://github.com/d3/d3-array/blob/master/README.md#histogram_value] - specify a value accessor for each sample.

	histogram.domain [https://github.com/d3/d3-array/blob/master/README.md#histogram_domain] - specify the interval of observable values.

	histogram.thresholds [https://github.com/d3/d3-array/blob/master/README.md#histogram_thresholds] - specify how values are divided into bins.

	d3.thresholdFreedmanDiaconis [https://github.com/d3/d3-array/blob/master/README.md#thresholdFreedmanDiaconis] - the Freedman–Diaconis binning rule.

	d3.thresholdScott [https://github.com/d3/d3-array/blob/master/README.md#thresholdScott] - Scott’s normal reference binning rule.

	d3.thresholdSturges [https://github.com/d3/d3-array/blob/master/README.md#thresholdSturges] - Sturges’ binning formula.








Axes (d3-axis) [https://github.com/d3/d3-axis]

Human-readable reference marks for scales.


	d3.axisTop [https://github.com/d3/d3-axis/blob/master/README.md#axisTop] - create a new top-oriented axis generator.

	d3.axisRight [https://github.com/d3/d3-axis/blob/master/README.md#axisTight] - create a new right-oriented axis generator.

	d3.axisBottom [https://github.com/d3/d3-axis/blob/master/README.md#axisBottom] - create a new bottom-oriented axis generator.

	d3.axisLeft [https://github.com/d3/d3-axis/blob/master/README.md#axisTeft] - create a new left-oriented axis generator.

	axis [https://github.com/d3/d3-axis/blob/master/README.md#_axis] - generate an axis for the given selection.

	axis.scale [https://github.com/d3/d3-axis/blob/master/README.md#axis_scale] - set the scale.

	axis.ticks [https://github.com/d3/d3-axis/blob/master/README.md#axis_ticks] - customize how ticks are generated and formatted.

	axis.tickArguments [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickArguments] - customize how ticks are generated and formatted.

	axis.tickValues [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickValues] - set the tick values explicitly.

	axis.tickFormat [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickFormat] - set the tick format explicitly.

	axis.tickSize [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickSize] - set the size of the ticks.

	axis.tickSizeInner [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickSizeInner] - set the size of inner ticks.

	axis.tickSizeOuter [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickSizeOuter] - set the size of outer (extent) ticks.

	axis.tickPadding [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickPadding] - set the padding between ticks and labels.






Brushes (d3-brush) [https://github.com/d3/d3-brush]

Select a one- or two-dimensional region using the mouse or touch.


	d3.brush [https://github.com/d3/d3-brush/blob/master/README.md#brush] - create a new two-dimensional brush.

	d3.brushX [https://github.com/d3/d3-brush/blob/master/README.md#brushX] - create a brush along the x-dimension.

	d3.brushY [https://github.com/d3/d3-brush/blob/master/README.md#brushY] - create a brush along the y-dimension.

	brush [https://github.com/d3/d3-brush/blob/master/README.md#_brush] - apply the brush to a selection.

	brush.move [https://github.com/d3/d3-brush/blob/master/README.md#brush_move] - move the brush selection.

	brush.extent [https://github.com/d3/d3-brush/blob/master/README.md#brush_extent] - define the brushable region.

	brush.filter [https://github.com/d3/d3-brush/blob/master/README.md#brush_filter] - control which input events initiate brushing.

	brush.handleSize [https://github.com/d3/d3-brush/blob/master/README.md#brush_handleSize] - set the size of the brush handles.

	brush.on [https://github.com/d3/d3-brush/blob/master/README.md#brush_on] - listen for brush events.

	d3.brushSelection [https://github.com/d3/d3-brush/blob/master/README.md#brushSelection] - get the brush selection for a given node.






Chords (d3-chord) [https://github.com/d3/d3-chord]


	d3.chord [https://github.com/d3/d3-chord/blob/master/README.md#chord] - create a new chord layout.

	chord [https://github.com/d3/d3-chord/blob/master/README.md#_chord] - compute the layout for the given matrix.

	chord.padAngle [https://github.com/d3/d3-chord/blob/master/README.md#chord_padAngle] - set the padding between adjacent groups.

	chord.sortGroups [https://github.com/d3/d3-chord/blob/master/README.md#chord_sortGroups] - define the group order.

	chord.sortSubgroups [https://github.com/d3/d3-chord/blob/master/README.md#chord_sortSubgroups] - define the source and target order within groups.

	chord.sortChords [https://github.com/d3/d3-chord/blob/master/README.md#chord_sortChords] - define the chord order across groups.

	d3.ribbon [https://github.com/d3/d3-chord/blob/master/README.md#ribbon] - create a ribbon shape generator.

	ribbon [https://github.com/d3/d3-chord/blob/master/README.md#_ribbon] - generate a ribbon shape.

	ribbon.source [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_source] - set the source accessor.

	ribbon.target [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_target] - set the target accessor.

	ribbon.radius [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_radius] - set the ribbon source or target radius.

	ribbon.startAngle [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_startAngle] - set the ribbon source or target start angle.

	ribbon.endAngle [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_endAngle] - set the ribbon source or target end angle.

	ribbon.context [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_context] - set the render context.






Collections (d3-collection) [https://github.com/d3/d3-collection]

Handy data structures for elements keyed by string.


Objects [https://github.com/d3/d3-collection/blob/master/README.md#objects]

Methods for converting associative arrays (objects) to arrays.


	d3.keys [https://github.com/d3/d3-collection/blob/master/README.md#keys] - list the keys of an associative array.

	d3.values [https://github.com/d3/d3-collection/blob/master/README.md#values] - list the values of an associated array.

	d3.entries [https://github.com/d3/d3-collection/blob/master/README.md#entries] - list the key-value entries of an associative array.






Maps [https://github.com/d3/d3-collection/blob/master/README.md#maps]

Like ES6 Map, but with string keys and a few other differences.


	d3.map [https://github.com/d3/d3-collection/blob/master/README.md#map] - create a new, empty map.

	map.has [https://github.com/d3/d3-collection/blob/master/README.md#map_has] - returns true if the map contains the given key.

	map.get [https://github.com/d3/d3-collection/blob/master/README.md#map_get] - get the value for the given key.

	map.set [https://github.com/d3/d3-collection/blob/master/README.md#map_set] - set the value for the given key.

	map.remove [https://github.com/d3/d3-collection/blob/master/README.md#map_remove] - remove the entry for given key.

	map.clear [https://github.com/d3/d3-collection/blob/master/README.md#map_clear] - remove all entries.

	map.keys [https://github.com/d3/d3-collection/blob/master/README.md#map_keys] - get the array of keys.

	map.values [https://github.com/d3/d3-collection/blob/master/README.md#map_values] - get the array of values.

	map.entries [https://github.com/d3/d3-collection/blob/master/README.md#map_entries] - get the array of entries (key-values objects).

	map.each [https://github.com/d3/d3-collection/blob/master/README.md#map_each] - call a function for each entry.

	map.empty [https://github.com/d3/d3-collection/blob/master/README.md#map_empty] - returns false if the map has at least one entry.

	map.size [https://github.com/d3/d3-collection/blob/master/README.md#map_size] - compute the number of entries.






Sets [https://github.com/d3/d3-collection/blob/master/README.md#sets]

Like ES6 Set, but with string keys and a few other differences.


	d3.set [https://github.com/d3/d3-collection/blob/master/README.md#set] - create a new, empty set.

	set.has [https://github.com/d3/d3-collection/blob/master/README.md#set_has] - returns true if the set contains the given value.

	set.add [https://github.com/d3/d3-collection/blob/master/README.md#set_add] - add the given value.

	set.remove [https://github.com/d3/d3-collection/blob/master/README.md#set_remove] - remove the given value.

	set.clear [https://github.com/d3/d3-collection/blob/master/README.md#set_clear] - remove all values.

	set.values [https://github.com/d3/d3-collection/blob/master/README.md#set_values] - get the array of values.

	set.each [https://github.com/d3/d3-collection/blob/master/README.md#set_each] - call a function for each value.

	set.empty [https://github.com/d3/d3-collection/blob/master/README.md#set_empty] - returns true if the set has at least one value.

	set.size [https://github.com/d3/d3-collection/blob/master/README.md#set_size] - compute the number of values.






Nests [https://github.com/d3/d3-collection/blob/master/README.md#nests]

Group data into arbitrary hierarchies.


	d3.nest [https://github.com/d3/d3-collection/blob/master/README.md#nest] - create a new nest generator.

	nest.key [https://github.com/d3/d3-collection/blob/master/README.md#nest_key] - add a level to the nest hierarchy.

	nest.sortKeys [https://github.com/d3/d3-collection/blob/master/README.md#nest_sortKeys] - sort the current nest level by key.

	nest.sortValues [https://github.com/d3/d3-collection/blob/master/README.md#nest_sortValues] - sort the leaf nest level by value.

	nest.rollup [https://github.com/d3/d3-collection/blob/master/README.md#nest_rollup] - specify a rollup function for leaf values.

	nest.map [https://github.com/d3/d3-collection/blob/master/README.md#nest_map] - generate the nest, returning a map.

	nest.object [https://github.com/d3/d3-collection/blob/master/README.md#nest_object] - generate the nest, returning an associative array.

	nest.entries [https://github.com/d3/d3-collection/blob/master/README.md#nest_entries] - generate the nest, returning an array of key-values tuples.








Colors (d3-color) [https://github.com/d3/d3-color]

Color manipulation and color space conversion.


	d3.color [https://github.com/d3/d3-color/blob/master/README.md#color] - parse the given CSS color specifier.

	color.rgb [https://github.com/d3/d3-color/blob/master/README.md#color_rgb] - compute the RGB equivalent of this color.

	color.brighter [https://github.com/d3/d3-color/blob/master/README.md#color_brighter] - create a brighter copy of this color.

	color.darker [https://github.com/d3/d3-color/blob/master/README.md#color_darker] - create a darker copy of this color.

	color.displayable [https://github.com/d3/d3-color/blob/master/README.md#color_displayable] - returns true if the color is displayable on standard hardware.

	color.toString [https://github.com/d3/d3-color/blob/master/README.md#color_toString] - format the color as an RGB hexadecimal string.

	d3.rgb [https://github.com/d3/d3-color/blob/master/README.md#rgb] - create a new RGB color.

	d3.hsl [https://github.com/d3/d3-color/blob/master/README.md#hsl] - create a new HSL color.

	d3.lab [https://github.com/d3/d3-color/blob/master/README.md#lab] - create a new Lab color.

	d3.hcl [https://github.com/d3/d3-color/blob/master/README.md#hcl] - create a new HCL color.

	d3.cubehelix [https://github.com/d3/d3-color/blob/master/README.md#cubehelix] - create a new Cubehelix color.






Dispatches (d3-dispatch) [https://github.com/d3/d3-dispatch]

Separate concerns using named callbacks.


	d3.dispatch [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch] - create a custom event dispatcher.

	dispatch.on [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_on] - register or unregister an event listener.

	dispatch.copy [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_copy] - create a copy of a dispatcher.

	dispatch.call [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_call] - dispatch an event to registered listeners.

	dispatch.apply [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_apply] - dispatch an event to registered listeners.






Dragging (d3-drag) [https://github.com/d3/d3-drag]

Drag and drop SVG, HTML or Canvas using mouse or touch input.


	d3.drag [https://github.com/d3/d3-drag/blob/master/README.md#drag] - create a drag behavior.

	drag [https://github.com/d3/d3-drag/blob/master/README.md#_drag] - apply the drag behavior to a selection.

	drag.container [https://github.com/d3/d3-drag/blob/master/README.md#drag_container] - set the coordinate system.

	drag.filter [https://github.com/d3/d3-drag/blob/master/README.md#drag_filter] - ignore some initiating input events.

	drag.subject [https://github.com/d3/d3-drag/blob/master/README.md#drag_subject] - set the thing being dragged.

	drag.on [https://github.com/d3/d3-drag/blob/master/README.md#drag_on] - listen for drag events.

	event.on [https://github.com/d3/d3-drag/blob/master/README.md#event_on] - listen for drag events on the current gesture.

	d3.dragDisable [https://github.com/d3/d3-drag/blob/master/README.md#dragDisable] -

	d3.dragEnable [https://github.com/d3/d3-drag/blob/master/README.md#dragEnable] -






Delimiter-Separated Values (d3-dsv) [https://github.com/d3/d3-dsv]

Parse and format delimiter-separated values, most commonly CSV and TSV.


	d3.dsvFormat [https://github.com/d3/d3-dsv/blob/master/README.md#dsvFormat] - create a new parser and formatter for the given delimiter.

	dsv.parse [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_parse] - parse the given string, returning an array of objects.

	dsv.parseRows [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_parseRows] - parse the given string, returning an array of rows.

	dsv.format [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_format] - format the given array of objects.

	dsv.formatRows [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_formatRows] - format the given array of rows.

	d3.csvParse [https://github.com/d3/d3-dsv/blob/master/README.md#csvParse] - parse the given CSV string, returning an array of objects.

	d3.csvParseRows [https://github.com/d3/d3-dsv/blob/master/README.md#csvParseRows] - parse the given CSV string, returning an array of rows.

	d3.csvFormat [https://github.com/d3/d3-dsv/blob/master/README.md#csvFormat] - format the given array of objects as CSV.

	d3.csvFormatRows [https://github.com/d3/d3-dsv/blob/master/README.md#csvFormatRows] - format the given array of rows as CSV.

	d3.tsvParse [https://github.com/d3/d3-dsv/blob/master/README.md#tsvParse] - parse the given TSV string, returning an array of objects.

	d3.tsvParseRows [https://github.com/d3/d3-dsv/blob/master/README.md#tsvParseRows] - parse the given TSV string, returning an array of rows.

	d3.tsvFormat [https://github.com/d3/d3-dsv/blob/master/README.md#tsvFormat] - format the given array of objects as TSV.

	d3.tsvFormatRows [https://github.com/d3/d3-dsv/blob/master/README.md#tsvFormatRows] - format the given array of rows as TSV.






Easings (d3-ease) [https://github.com/d3/d3-ease]

Easing functions for smooth animation.


	ease [https://github.com/d3/d3-ease/blob/master/README.md#_ease] - ease the given normalized time.

	d3.easeLinear [https://github.com/d3/d3-ease/blob/master/README.md#easeLinear] - linear easing; the identity function.

	d3.easePolyIn [https://github.com/d3/d3-ease/blob/master/README.md#easePolyIn] - polynomial easing; raises time to the given power.

	d3.easePolyOut [https://github.com/d3/d3-ease/blob/master/README.md#easePolyOut] - reverse polynomial easing.

	d3.easePolyInOut [https://github.com/d3/d3-ease/blob/master/README.md#easePolyInOut] - symmetric polynomial easing.

	poly.exponent [https://github.com/d3/d3-ease/blob/master/README.md#poly_exponent] - specify the polynomial exponent.

	d3.easeQuad [https://github.com/d3/d3-ease/blob/master/README.md#easeQuad] - an alias for easeQuadInOut.

	d3.easeQuadIn [https://github.com/d3/d3-ease/blob/master/README.md#easeQuadIn] - quadratic easing; squares time.

	d3.easeQuadOut [https://github.com/d3/d3-ease/blob/master/README.md#easeQuadOut] - reverse quadratic easing.

	d3.easeQuadInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeQuadInOut] - symmetric quadratic easing.

	d3.easeCubic [https://github.com/d3/d3-ease/blob/master/README.md#easeCubic] - an alias for easeCubicInOut.

	d3.easeCubicIn [https://github.com/d3/d3-ease/blob/master/README.md#easeCubicIn] - cubic easing; cubes time.

	d3.easeCubicOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCubicOut] - reverse cubic easing.

	d3.easeCubicInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCubicInOut] - symmetric cubic easing.

	d3.easeSin [https://github.com/d3/d3-ease/blob/master/README.md#easeSin] - an alias for easeSinInOut.

	d3.easeSinIn [https://github.com/d3/d3-ease/blob/master/README.md#easeSinIn] - sinusoidal easing.

	d3.easeSinOut [https://github.com/d3/d3-ease/blob/master/README.md#easeSinOut] - reverse sinusoidal easing.

	d3.easeSinInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeSinInOut] - symmetric sinusoidal easing.

	d3.easeExp [https://github.com/d3/d3-ease/blob/master/README.md#easeExp] - an alias for easeExpInOut.

	d3.easeExpIn [https://github.com/d3/d3-ease/blob/master/README.md#easeExpIn] - exponential easing.

	d3.easeExpOut [https://github.com/d3/d3-ease/blob/master/README.md#easeExpOut] - reverse exponential easing.

	d3.easeExpInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeExpInOut] - symmetric exponential easing.

	d3.easeCircle [https://github.com/d3/d3-ease/blob/master/README.md#easeCircle] - an alias for easeCircleInOut.

	d3.easeCircleIn [https://github.com/d3/d3-ease/blob/master/README.md#easeCircleIn] - circular easing.

	d3.easeCircleOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCircleOut] - reverse circular easing.

	d3.easeCircleInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCircleInOut] - symmetric circular easing.

	d3.easeElastic [https://github.com/d3/d3-ease/blob/master/README.md#easeElastic] - an alias for easeElasticOut.

	d3.easeElasticIn [https://github.com/d3/d3-ease/blob/master/README.md#easeElasticIn] - elastic easing, like a rubber band.

	d3.easeElasticOut [https://github.com/d3/d3-ease/blob/master/README.md#easeElasticOut] - reverse elastic easing.

	d3.easeElasticInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeElasticInOut] - symmetric elastic easing.

	elastic.amplitude [https://github.com/d3/d3-ease/blob/master/README.md#elastic_amplitude] - specify the elastic amplitude.

	elastic.period [https://github.com/d3/d3-ease/blob/master/README.md#elastic_period] - specify the elastic period.

	d3.easeBack [https://github.com/d3/d3-ease/blob/master/README.md#easeBack] - an alias for easeBackInOut.

	d3.easeBackIn [https://github.com/d3/d3-ease/blob/master/README.md#easeBackIn] - anticipatory easing, like a dancer bending his knees before jumping.

	d3.easeBackOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBackOut] - reverse anticipatory easing.

	d3.easeBackInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBackInOut] - symmetric anticipatory easing.

	back.overshoot [https://github.com/d3/d3-ease/blob/master/README.md#back_overshoot] - specify the amount of overshoot.

	d3.easeBounce [https://github.com/d3/d3-ease/blob/master/README.md#easeBounce] - an alias for easeBounceOut.

	d3.easeBounceIn [https://github.com/d3/d3-ease/blob/master/README.md#easeBounceIn] - bounce easing, like a rubber ball.

	d3.easeBounceOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBounceOut] - reverse bounce easing.

	d3.easeBounceInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBounceInOut] - symmetric bounce easing.






Forces (d3-force) [https://github.com/d3/d3-force]

Force-directed graph layout using velocity Verlet integration.


	d3.forceSimulation [https://github.com/d3/d3-force/blob/master/README.md#forceSimulation] - create a new force simulation.

	simulation.restart [https://github.com/d3/d3-force/blob/master/README.md#simulation_restart] - reheat and restart the simulation’s timer.

	simulation.stop [https://github.com/d3/d3-force/blob/master/README.md#simulation_stop] - stop the simulation’s timer.

	simulation.tick [https://github.com/d3/d3-force/blob/master/README.md#simulation_tick] - advance the simulation one step.

	simulation.nodes [https://github.com/d3/d3-force/blob/master/README.md#simulation_nodes] - set the simulation’s nodes.

	simulation.alpha [https://github.com/d3/d3-force/blob/master/README.md#simulation_alpha] - set the current alpha.

	simulation.alphaMin [https://github.com/d3/d3-force/blob/master/README.md#simulation_alphaMin] - set the minimum alpha threshold.

	simulation.alphaDecay [https://github.com/d3/d3-force/blob/master/README.md#simulation_alphaDecay] - set the alpha exponential decay rate.

	simulation.alphaTarget [https://github.com/d3/d3-force/blob/master/README.md#simulation_alphaTarget] - set the target alpha.

	simulation.velocityDecay [https://github.com/d3/d3-force/blob/master/README.md#simulation_velocityDecay] - set the velocity decay rate.

	simulation.force [https://github.com/d3/d3-force/blob/master/README.md#simulation_force] - add or remove a force.

	simulation.find [https://github.com/d3/d3-force/blob/master/README.md#simulation_find] - find the closest node to the given position.

	simulation.on [https://github.com/d3/d3-force/blob/master/README.md#simulation_on] - add or remove an event listener.

	force [https://github.com/d3/d3-force/blob/master/README.md#_force] - apply the force.

	force.initialize [https://github.com/d3/d3-force/blob/master/README.md#force_initialize] - initialize the force with the given nodes.

	d3.forceCenter [https://github.com/d3/d3-force/blob/master/README.md#forceCenter] - create a centering force.

	center.x [https://github.com/d3/d3-force/blob/master/README.md#center_x] - set the center x-coordinate.

	center.y [https://github.com/d3/d3-force/blob/master/README.md#center_y] - set the center y-coordinate.

	d3.forceCollide [https://github.com/d3/d3-force/blob/master/README.md#forceCollide] - create a circle collision force.

	collide.radius [https://github.com/d3/d3-force/blob/master/README.md#collide_radius] - set the circle radius.

	collide.strength [https://github.com/d3/d3-force/blob/master/README.md#collide_strength] - set the collision resolution strength.

	collide.iterations [https://github.com/d3/d3-force/blob/master/README.md#collide_iterations] - set the number of iterations.

	d3.forceLink [https://github.com/d3/d3-force/blob/master/README.md#forceLink] - create a link force.

	link.links [https://github.com/d3/d3-force/blob/master/README.md#link_links] - set the array of links.

	link.id [https://github.com/d3/d3-force/blob/master/README.md#link_id] - link nodes by numeric index or string identifier.

	link.distance [https://github.com/d3/d3-force/blob/master/README.md#link_distance] - set the link distance.

	link.strength [https://github.com/d3/d3-force/blob/master/README.md#link_strength] - set the link strength.

	link.iterations [https://github.com/d3/d3-force/blob/master/README.md#link_iterations] - set the number of iterations.

	d3.forceManyBody [https://github.com/d3/d3-force/blob/master/README.md#forceManyBody] - create a many-body force.

	manyBody.strength [https://github.com/d3/d3-force/blob/master/README.md#manyBody_strength] - set the force strength.

	manyBody.theta [https://github.com/d3/d3-force/blob/master/README.md#manyBody_theta] - set the Barnes–Hut approximation accuracy.

	manyBody.distanceMin [https://github.com/d3/d3-force/blob/master/README.md#manyBody_distanceMin] - limit the force when nodes are close.

	manyBody.distanceMax [https://github.com/d3/d3-force/blob/master/README.md#manyBody_distanceMax] - limit the force when nodes are far.

	d3.forceX [https://github.com/d3/d3-force/blob/master/README.md#forceX] - create an x-positioning force.

	x.strength [https://github.com/d3/d3-force/blob/master/README.md#x_strength] - set the force strength.

	x.x [https://github.com/d3/d3-force/blob/master/README.md#x_x] - set the target x-coordinate.

	d3.forceY [https://github.com/d3/d3-force/blob/master/README.md#forceY] - create an y-positioning force.

	y.strength [https://github.com/d3/d3-force/blob/master/README.md#y_strength] - set the force strength.

	y.y [https://github.com/d3/d3-force/blob/master/README.md#y_y] - set the target y-coordinate.






Number Formats (d3-format) [https://github.com/d3/d3-format]

Format numbers for human consumption.


	d3.format [https://github.com/d3/d3-format/blob/master/README.md#format] - alias for locale.format on the default locale.

	d3.formatPrefix [https://github.com/d3/d3-format/blob/master/README.md#formatPrefix] - alias for locale.formatPrefix on the default locale.

	d3.formatSpecifier [https://github.com/d3/d3-format/blob/master/README.md#formatSpecifier] - parse a number format specifier.

	d3.formatLocale [https://github.com/d3/d3-format/blob/master/README.md#formatLocale] - define a custom locale.

	d3.formatDefaultLocale [https://github.com/d3/d3-format/blob/master/README.md#formatDefaultLocale] - define the default locale.

	locale.format [https://github.com/d3/d3-format/blob/master/README.md#locale_format] - create a number format.

	locale.formatPrefix [https://github.com/d3/d3-format/blob/master/README.md#locale_formatPrefix] - create a SI-prefix number format.

	d3.precisionFixed [https://github.com/d3/d3-format/blob/master/README.md#precisionFixed] - compute decimal precision for fixed-point notation.

	d3.precisionPrefix [https://github.com/d3/d3-format/blob/master/README.md#precisionPrefix] - compute decimal precision for SI-prefix notation.

	d3.precisionRound [https://github.com/d3/d3-format/blob/master/README.md#precisionRound] - compute significant digits for rounded notation.






Geographies (d3-geo) [https://github.com/d3/d3-geo]

Geographic projections, shapes and math.


Spherical Math [https://github.com/d3/d3-geo/blob/master/README.md#spherical-math]


	d3.geoArea [https://github.com/d3/d3-geo/blob/master/README.md#geoArea] - compute the spherical area of a given feature.

	d3.geoBounds [https://github.com/d3/d3-geo/blob/master/README.md#geoBounds] - compute the latitude-longitude bounding box for a given feature.

	d3.geoCentroid [https://github.com/d3/d3-geo/blob/master/README.md#geoCentroid] - compute the spherical centroid of a given feature.

	d3.geoDistance [https://github.com/d3/d3-geo/blob/master/README.md#geoDistance] - compute the great-arc distance between two points.

	d3.geoLength [https://github.com/d3/d3-geo/blob/master/README.md#geoLength] - compute the length of a line string or the perimeter of a polygon.

	d3.geoInterpolate [https://github.com/d3/d3-geo/blob/master/README.md#geoInterpolate] - interpolate between two points along a great arc.

	d3.geoRotation [https://github.com/d3/d3-geo/blob/master/README.md#geoRotation] - create a rotation function for the specified angles.

	rotation [https://github.com/d3/d3-geo/blob/master/README.md#_rotation] - rotate the given point around the sphere.

	rotation.invert [https://github.com/d3/d3-geo/blob/master/README.md#rotation_invert] - unrotate the given point around the sphere.






Spherical Shapes [https://github.com/d3/d3-geo/blob/master/README.md#spherical-shapes]


	d3.geoCircle [https://github.com/d3/d3-geo/blob/master/README.md#geoCircle] - create a circle generator.

	circle [https://github.com/d3/d3-geo/blob/master/README.md#_circle] - generate a piecewise circle as a Polygon.

	circle.center [https://github.com/d3/d3-geo/blob/master/README.md#circle_center] - specify the circle center in latitude and longitude.

	circle.radius [https://github.com/d3/d3-geo/blob/master/README.md#circle_radius] - specify the angular radius in degrees.

	circle.precision [https://github.com/d3/d3-geo/blob/master/README.md#circle_precision] - specify the precision of the piecewise circle.

	d3.geoGraticule [https://github.com/d3/d3-geo/blob/master/README.md#geoGraticule] - create a graticule generator.

	graticule [https://github.com/d3/d3-geo/blob/master/README.md#_graticule] - generate a MultiLineString of meridians and parallels.

	graticule.lines [https://github.com/d3/d3-geo/blob/master/README.md#graticule_lines] - generate an array of LineStrings of meridians and parallels.

	graticule.outline [https://github.com/d3/d3-geo/blob/master/README.md#graticule_outline] - generate a Polygon of the graticule’s extent.

	graticule.extent [https://github.com/d3/d3-geo/blob/master/README.md#graticule_extent] - get or set the major & minor extents.

	graticule.extentMajor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_extentMajor] - get or set the major extent.

	graticule.extentMinor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_extentMinor] - get or set the minor extent.

	graticule.step [https://github.com/d3/d3-geo/blob/master/README.md#graticule_step] - get or set the major & minor step intervals.

	graticule.stepMajor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_stepMajor] - get or set the major step intervals.

	graticule.stepMinor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_stepMinor] - get or set the minor step intervals.

	graticule.precision [https://github.com/d3/d3-geo/blob/master/README.md#graticule_precision] - get or set the latitudinal precision.






Projections [https://github.com/d3/d3-geo/blob/master/README.md#projections]


	d3.geoPath [https://github.com/d3/d3-geo/blob/master/README.md#geoPath] - create a new geographic path generator.

	path [https://github.com/d3/d3-geo/blob/master/README.md#_path] - project and render the specified feature.

	path.area [https://github.com/d3/d3-geo/blob/master/README.md#path_area] - compute the projected planar area of a given feature.

	path.bounds [https://github.com/d3/d3-geo/blob/master/README.md#path_bounds] - compute the projected planar bounding box of a given feature.

	path.centroid [https://github.com/d3/d3-geo/blob/master/README.md#path_centroid] - compute the projected planar centroid of a given feature.

	path.projection [https://github.com/d3/d3-geo/blob/master/README.md#path_projection] - set the geographic projection.

	path.context [https://github.com/d3/d3-geo/blob/master/README.md#path_context] - set the render context.

	path.pointRadius [https://github.com/d3/d3-geo/blob/master/README.md#path_pointRadius] - set the radius to display point features.

	d3.geoProjection [https://github.com/d3/d3-geo/blob/master/README.md#geoProjection] - create a custom projection.

	d3.geoProjectionMutator [https://github.com/d3/d3-geo/blob/master/README.md#geoProjectionMutator] - create a custom configurable projection.

	projection [https://github.com/d3/d3-geo/blob/master/README.md#_projection] - project the specified point from the sphere to the plane.

	projection.invert [https://github.com/d3/d3-geo/blob/master/README.md#projection_invert] - unproject the specified point from the plane to the sphere.

	projection.stream [https://github.com/d3/d3-geo/blob/master/README.md#projection_stream] - wrap the specified stream to project geometry.

	projection.clipAngle [https://github.com/d3/d3-geo/blob/master/README.md#projection_clipAngle] - set the radius of the clip circle.

	projection.clipExtent [https://github.com/d3/d3-geo/blob/master/README.md#projection_clipExtent] - set the viewport clip extent, in pixels.

	projection.scale [https://github.com/d3/d3-geo/blob/master/README.md#projection_scale] - set the scale factor.

	projection.translate [https://github.com/d3/d3-geo/blob/master/README.md#projection_translate] - set the translation offset.

	projection.fitExtent [https://github.com/d3/d3-geo/blob/master/README.md#projection_fitExtent] - set the scale and translate to fit a GeoJSON object.

	projection.fitSize [https://github.com/d3/d3-geo/blob/master/README.md#projection_fitSize] - set the scale and translate to fit a GeoJSON object.

	projection.center [https://github.com/d3/d3-geo/blob/master/README.md#projection_center] - set the center point.

	projection.rotate [https://github.com/d3/d3-geo/blob/master/README.md#projection_rotate] - set the three-axis spherical rotation angles.

	projection.precision [https://github.com/d3/d3-geo/blob/master/README.md#projection_precision] - set the precision threshold for adaptive sampling.

	d3.geoAlbers [https://github.com/d3/d3-geo/blob/master/README.md#geoAlbers] - the Albers equal-area conic projection.

	d3.geoAlbersUsa [https://github.com/d3/d3-geo/blob/master/README.md#geoAlbersUsa] - a composite Albers projection for the United States.

	d3.geoAzimuthalEqualArea [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEqualArea] - the azimuthal equal-area projection.

	d3.geoAzimuthalEquidistant [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEquidistant] - the azimuthal equidistant projection.

	d3.geoConicConformal [https://github.com/d3/d3-geo/blob/master/README.md#geoConicConformal] - the conic conformal projection.

	d3.geoConicEqualArea [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEqualArea] - the conic equal-area (Albers) projection.

	d3.geoConicEquidistant [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEquidistant] - the conic equidistant projection.

	d3.geoEquirectangular [https://github.com/d3/d3-geo/blob/master/README.md#geoEquirectangular] - the equirectangular (plate carreé) projection.

	d3.geoGnomonic [https://github.com/d3/d3-geo/blob/master/README.md#geoGnomonic] - the gnomonic projection.

	d3.geoMercator [https://github.com/d3/d3-geo/blob/master/README.md#geoMercator] - the spherical Mercator projection.

	d3.geoOrthographic [https://github.com/d3/d3-geo/blob/master/README.md#geoOrthographic] - the azimuthal orthographic projection.

	d3.geoStereographic [https://github.com/d3/d3-geo/blob/master/README.md#geoStereographic] - the azimuthal stereographic projection.

	d3.geoTransverseMercator [https://github.com/d3/d3-geo/blob/master/README.md#geoTransverseMercator] - the transverse spherical Mercator projection.

	conic.parallels [https://github.com/d3/d3-geo/blob/master/README.md#conic_parallels] - set the two standard parallels.

	d3.geoClipExtent [https://github.com/d3/d3-geo/blob/master/README.md#geoClipExtent] - clips geometries to a given rectangular bounding box.

	extent.extent [https://github.com/d3/d3-geo/blob/master/README.md#extent_extent] - set the clip extent.

	extent.stream [https://github.com/d3/d3-geo/blob/master/README.md#extent_stream] - wrap the specified stream to project geometry.

	d3.geoTransform [https://github.com/d3/d3-geo/blob/master/README.md#geoTransform] - define a custom geometry transform.

	d3.geoStream [https://github.com/d3/d3-geo/blob/master/README.md#geoStream] - convert a GeoJSON object to a geometry stream.




Raw Projections


	d3.geoAzimuthalEqualAreaRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEqualAreaRaw] -

	d3.geoAzimuthalEquidistantRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEquidistantRaw] -

	d3.geoConicConformalRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoConicConformalRaw] -

	d3.geoConicEqualAreaRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEqualAreaRaw] -

	d3.geoConicEquidistantRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEquidistantRaw] -

	d3.geoEquirectangularRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoEquirectangularRaw] -

	d3.geoGnomonicRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoGnomonicRaw] -

	d3.geoMercatorRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoMercatorRaw] -

	d3.geoOrthographicRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoOrthographicRaw] -

	d3.geoStereographicRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoStereographicRaw] -

	d3.geoTransverseMercatorRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoTransverseMercatorRaw] -










Hierarchies (d3-hierarchy) [https://github.com/d3/d3-hierarchy]

Layout algorithms for visualizing hierarchical data.


	d3.hierarchy [https://github.com/d3/d3-hierarchy/blob/master/README.md#hierarchy] - constructs a root node from hierarchical data.

	node.ancestors [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_ancestors] - generate an array of ancestors.

	node.descendants [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_descendants] - generate an array of descendants.

	node.leaves [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_leaves] - generate an array of leaves.

	node.path [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_path] - generate the shortest path to another node.

	node.links [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_links] - generate an array of links.

	node.sum [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_sum] - evaluate and aggregate quantitative values.

	node.sort [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_sort] - sort all descendant siblings.

	node.each [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_each] - breadth-first traversal.

	node.eachAfter [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_eachAfter] - post-order traversal.

	node.eachBefore [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_eachBefore] - pre-order traversal.

	node.copy [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_copy] - copy a hierarchy.

	d3.stratify [https://github.com/d3/d3-hierarchy/blob/master/README.md#stratify] - create a new stratify operator.

	stratify [https://github.com/d3/d3-hierarchy/blob/master/README.md#_stratify] - construct a root node from tabular data.

	stratify.id [https://github.com/d3/d3-hierarchy/blob/master/README.md#stratify_id] - set the node id accessor.

	stratify.parentId [https://github.com/d3/d3-hierarchy/blob/master/README.md#stratify_parentId] - set the parent node id accessor.

	d3.cluster [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster] - create a new cluster (dendrogram) layout.

	cluster [https://github.com/d3/d3-hierarchy/blob/master/README.md#_cluster] - layout the specified hierarchy in a dendrogram.

	cluster.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster_size] - set the layout size.

	cluster.nodeSize [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster_nodeSize] - set the node size.

	cluster.separation [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster_separation] - set the separation between leaves.

	d3.tree [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree] - create a new tidy tree layout.

	tree [https://github.com/d3/d3-hierarchy/blob/master/README.md#_tree] - layout the specified hierarchy in a tidy tree.

	tree.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree_size] - set the layout size.

	tree.nodeSize [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree_nodeSize] - set the node size.

	tree.separation [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree_separation] - set the separation between nodes.

	d3.treemap [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap] - create a new treemap layout.

	treemap [https://github.com/d3/d3-hierarchy/blob/master/README.md#_treemap] - layout the specified hierarchy as a treemap.

	treemap.tile [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_tile] - set the tiling method.

	treemap.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_size] - set the layout size.

	treemap.round [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_round] - set whether the output coordinates are rounded.

	treemap.padding [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_padding] - set the padding.

	treemap.paddingInner [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingInner] - set the padding between siblings.

	treemap.paddingOuter [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingOuter] - set the padding between parent and children.

	treemap.paddingTop [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingTop] - set the padding between the parent’s top edge and children.

	treemap.paddingRight [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingRight] - set the padding between the parent’s right edge and children.

	treemap.paddingBottom [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingBottom] - set the padding between the parent’s bottom edge and children.

	treemap.paddingLeft [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingLeft] - set the padding between the parent’s left edge and children.

	d3.treemapBinary [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapBinary] - tile using a balanced binary tree.

	d3.treemapDice [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapDice] - tile into a horizontal row.

	d3.treemapSlice [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapSlice] - tile into a vertical column.

	d3.treemapSliceDice [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapSliceDice] - alternate between slicing and dicing.

	d3.treemapSquarify [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapSquarify] - tile using squarified rows per Bruls et. al.

	d3.treemapResquarify [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapResquarify] - like d3.treemapSquarify, but performs stable updates.

	squarify.ratio [https://github.com/d3/d3-hierarchy/blob/master/README.md#squarify_ratio] - set the desired rectangle aspect ratio.

	d3.partition [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition] - create a new partition (icicle or sunburst) layout.

	partition [https://github.com/d3/d3-hierarchy/blob/master/README.md#_partition] - layout the specified hierarchy as a partition diagram.

	partition.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition_size] - set the layout size.

	partition.round [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition_round] - set whether the output coordinates are rounded.

	partition.padding [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition_padding] - set the padding.

	d3.pack [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack] - create a new circle-packing layout.

	pack [https://github.com/d3/d3-hierarchy/blob/master/README.md#_pack] - layout the specified hierarchy using circle-packing.

	pack.radius [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack_radius] - set the radius accessor.

	pack.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack_size] - set the layout size.

	pack.padding [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack_padding] - set the padding.

	d3.packSiblings [https://github.com/d3/d3-hierarchy/blob/master/README.md#packSiblings] - pack the specified array of circles.

	d3.packEnclose [https://github.com/d3/d3-hierarchy/blob/master/README.md#packEnclose] - enclose the specified array of circles.






Interpolators (d3-interpolate) [https://github.com/d3/d3-interpolate]

Interpolate numbers, colors, strings, arrays, objects, whatever!


	d3.interpolate [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolate] - interpolate arbitrary values.

	d3.interpolateArray [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateArray] - interpolate arrays of arbitrary values.

	d3.interpolateDate [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateDate] - interpolate dates.

	d3.interpolateNumber [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateNumber] - interpolate numbers.

	d3.interpolateObject [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateObject] - interpolate arbitrary objects.

	d3.interpolateRound [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRound] - interpolate integers.

	d3.interpolateString [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateString] - interpolate strings with embedded numbers.

	d3.interpolateTransformCss [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateTransformCss] - interpolate 2D CSS transforms.

	d3.interpolateTransformSvg [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateTransformSvg] - interpolate 2D SVG transforms.

	d3.interpolateZoom [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateZoom] - zoom and pan between two views.

	d3.interpolateRgb [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRgb] - interpolate RGB colors.

	d3.interpolateRgbBasis [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRgbBasis] - generate a B-spline through a set of colors.

	d3.interpolateRgbBasisClosed [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRgbBasisClosed] - generate a closed B-spline through a set of colors.

	d3.interpolateHsl [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHsl] - interpolate HSL colors.

	d3.interpolateHslLong [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHslLong] - interpolate HSL colors, the long way.

	d3.interpolateLab [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateLab] - interpolate Lab colors.

	d3.interpolateHcl [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHcl] - interpolate HCL colors.

	d3.interpolateHclLong [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHclLong] - interpolate HCL colors, the long way.

	d3.interpolateCubehelix [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateCubehelix] - interpolate Cubehelix colors.

	d3.interpolateCubehelixLong [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateCubehelixLong] - interpolate Cubehelix colors, the long way.

	interpolate.gamma [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolate_gamma] - apply gamma correction during interpolation.

	d3.interpolateBasis [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateBasis] - generate a B-spline through a set of values.

	d3.interpolateBasisClosed [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateBasisClosed] - generate a closed B-spline through a set of values.

	d3.quantize [https://github.com/d3/d3-interpolate/blob/master/README.md#quantize] - generate uniformly-spaced samples from an interpolator.






Paths (d3-path) [https://github.com/d3/d3-path]

Serialize Canvas path commands to SVG.


	d3.path [https://github.com/d3/d3-path/blob/master/README.md#path] - create a new path serializer.

	path.moveTo [https://github.com/d3/d3-path/blob/master/README.md#path_moveTo] - move to the given point.

	path.closePath [https://github.com/d3/d3-path/blob/master/README.md#path_closePath] - close the current subpath.

	path.lineTo [https://github.com/d3/d3-path/blob/master/README.md#path_lineTo] - draw a straight line segment.

	path.quadraticCurveTo [https://github.com/d3/d3-path/blob/master/README.md#path_quadraticCurveTo] - draw a quadratic Bézier segment.

	path.bezierCurveTo [https://github.com/d3/d3-path/blob/master/README.md#path_bezierCurveTo] - draw a cubic Bézier segment.

	path.arcTo [https://github.com/d3/d3-path/blob/master/README.md#path_arcTo] - draw a circular arc segment.

	path.arc [https://github.com/d3/d3-path/blob/master/README.md#path_arc] - draw a circular arc segment.

	path.rect [https://github.com/d3/d3-path/blob/master/README.md#path_rect] - draw a rectangle.

	path.toString [https://github.com/d3/d3-path/blob/master/README.md#path_toString] - serialize to an SVG path data string.






Polygons (d3-polygon) [https://github.com/d3/d3-polygon]

Geometric operations for two-dimensional polygons.


	d3.polygonArea [https://github.com/d3/d3-polygon/blob/master/README.md#polygonArea] - compute the area of the given polygon.

	d3.polygonCentroid [https://github.com/d3/d3-polygon/blob/master/README.md#polygonCentroid] - compute the centroid of the given polygon.

	d3.polygonHull [https://github.com/d3/d3-polygon/blob/master/README.md#polygonHull] - compute the convex hull of the given points.

	d3.polygonContains [https://github.com/d3/d3-polygon/blob/master/README.md#polygonContains] - test whether a point is inside a polygon.

	d3.polygonLength [https://github.com/d3/d3-polygon/blob/master/README.md#polygonLength] - compute the length of the given polygon’s perimeter.






Quadtrees (d3-quadtree) [https://github.com/d3/d3-quadtree]

Two-dimensional recursive spatial subdivision.


	d3.quadtree [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree] - create a new, empty quadtree.

	quadtree.x [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_x] - set the x accessor.

	quadtree.y [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_y] - set the y accessor.

	quadtree.add [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_add] - add a datum to a quadtree.

	quadtree.addAll [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_addAll] -

	quadtree.remove [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_remove] - remove a datum from a quadtree.

	quadtree.removeAll [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_removeAll] -

	quadtree.copy [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_copy] - create a copy of a quadtree.

	quadtree.root [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_root] - get the quadtree’s root node.

	quadtree.data [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_data] - retrieve all data from the quadtree.

	quadtree.size [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_size] - count the number of data in the quadtree.

	quadtree.find [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_find] - quickly find the closest datum in a quadtree.

	quadtree.visit [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_visit] - selectively visit nodes in a quadtree.

	quadtree.visitAfter [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_visitAfter] - visit all nodes in a quadtree.

	quadtree.cover [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_cover] - extend the quadtree to cover a point.

	quadtree.extent [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_extent] - extend the quadtree to cover an extent.






Queues (d3-queue) [https://github.com/d3/d3-queue]

Evaluate asynchronous tasks with configurable concurrency.


	d3.queue [https://github.com/d3/d3-queue/blob/master/README.md#queue] - manage the concurrent evaluation of asynchronous tasks.

	queue.defer [https://github.com/d3/d3-queue/blob/master/README.md#queue_defer] - register a task for evaluation.

	queue.abort [https://github.com/d3/d3-queue/blob/master/README.md#queue_abort] - abort any active tasks and cancel any pending ones.

	queue.await [https://github.com/d3/d3-queue/blob/master/README.md#queue_await] - register a callback for when tasks complete.

	queue.awaitAll [https://github.com/d3/d3-queue/blob/master/README.md#queue_awaitAll] - register a callback for when tasks complete.






Random Numbers (d3-random) [https://github.com/d3/d3-random]

Generate random numbers from various distributions.


	d3.randomUniform [https://github.com/d3/d3-random/blob/master/README.md#randomUniform] - from a uniform distribution.

	d3.randomNormal [https://github.com/d3/d3-random/blob/master/README.md#randomNormal] - from a normal distribution.

	d3.randomLogNormal [https://github.com/d3/d3-random/blob/master/README.md#randomLogNormal] - from a log-normal distribution.

	d3.randomBates [https://github.com/d3/d3-random/blob/master/README.md#randomBates] - from a Bates distribution.

	d3.randomIrwinHall [https://github.com/d3/d3-random/blob/master/README.md#randomIrwinHall] - from an Irwin–Hall distribution.

	d3.randomExponential [https://github.com/d3/d3-random/blob/master/README.md#randomExponential] - from an exponential distribution.






Requests (d3-request) [https://github.com/d3/d3-request]

A convenient alternative to asynchronous XMLHttpRequest.


	d3.request [https://github.com/d3/d3-request/blob/master/README.md#request] - make an asynchronous request.

	request.header [https://github.com/d3/d3-request/blob/master/README.md#request_header] - set a request header.

	request.user [https://github.com/d3/d3-request/blob/master/README.md#request_user] - set the user for authentication.

	request.password [https://github.com/d3/d3-request/blob/master/README.md#request_password] - set the password for authentication.

	request.mimeType [https://github.com/d3/d3-request/blob/master/README.md#request_mimeType] - set the MIME type.

	request.timeout [https://github.com/d3/d3-request/blob/master/README.md#request_timeout] - set the timeout in milliseconds.

	request.responseType [https://github.com/d3/d3-request/blob/master/README.md#request_responseType] - set the response type.

	request.response [https://github.com/d3/d3-request/blob/master/README.md#request_response] - set the response function.

	request.get [https://github.com/d3/d3-request/blob/master/README.md#request_get] - send a GET request.

	request.post [https://github.com/d3/d3-request/blob/master/README.md#request_post] - send a POST request.

	request.send [https://github.com/d3/d3-request/blob/master/README.md#request_send] - set the request.

	request.abort [https://github.com/d3/d3-request/blob/master/README.md#request_abort] - abort the request.

	request.on [https://github.com/d3/d3-request/blob/master/README.md#request_on] - listen for a request event.

	d3.csv [https://github.com/d3/d3-request/blob/master/README.md#csv] - get a comma-separated values (CSV) file.

	d3.html [https://github.com/d3/d3-request/blob/master/README.md#html] - get an HTML file.

	d3.json [https://github.com/d3/d3-request/blob/master/README.md#json] - get a JSON file.

	d3.text [https://github.com/d3/d3-request/blob/master/README.md#text] - get a plain text file.

	d3.tsv [https://github.com/d3/d3-request/blob/master/README.md#tsv] - get a tab-separated values (TSV) file.

	d3.xml [https://github.com/d3/d3-request/blob/master/README.md#xml] - get an XML file.






Scales (d3-scale) [https://github.com/d3/d3-scale]

Encodings that map abstract data to visual representation.


Continuous Scales [https://github.com/d3/d3-scale/blob/master/README.md#continuous-scales]

Map a continuous, quantitative domain to a continuous range.


	continuous [https://github.com/d3/d3-scale/blob/master/README.md#_continuous] - compute the range value corresponding to a given domain value.

	continuous.invert [https://github.com/d3/d3-scale/blob/master/README.md#continuous_invert] - compute the domain value corresponding to a given range value.

	continuous.domain [https://github.com/d3/d3-scale/blob/master/README.md#continuous_domain] - set the input domain.

	continuous.range [https://github.com/d3/d3-scale/blob/master/README.md#continuous_range] - set the output range.

	continuous.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#continuous_rangeRound] - set the output range and enable rounding.

	continuous.clamp [https://github.com/d3/d3-scale/blob/master/README.md#continuous_clamp] - enable clamping to the domain or range.

	continuous.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#continuous_interpolate] - set the output interpolator.

	continuous.ticks [https://github.com/d3/d3-scale/blob/master/README.md#continuous_ticks] - compute representative values from the domain.

	continuous.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#continuous_tickFormat] - format ticks for human consumption.

	continuous.nice [https://github.com/d3/d3-scale/blob/master/README.md#continuous_nice] - extend the domain to nice round numbers.

	continuous.copy [https://github.com/d3/d3-scale/blob/master/README.md#continuous_copy] - create a copy of this scale.

	d3.scaleLinear [https://github.com/d3/d3-scale/blob/master/README.md#scaleLinear] - create a quantitative linear scale.

	d3.scalePow [https://github.com/d3/d3-scale/blob/master/README.md#scalePow] - create a quantitative power scale.

	pow [https://github.com/d3/d3-scale/blob/master/README.md#_pow] - compute the range value corresponding to a given domain value.

	pow.invert [https://github.com/d3/d3-scale/blob/master/README.md#pow_invert] - compute the domain value corresponding to a given range value.

	pow.exponent [https://github.com/d3/d3-scale/blob/master/README.md#pow_exponent] - set the power exponent.

	pow.domain [https://github.com/d3/d3-scale/blob/master/README.md#pow_domain] - set the input domain.

	pow.range [https://github.com/d3/d3-scale/blob/master/README.md#pow_range] - set the output range.

	pow.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#pow_rangeRound] - set the output range and enable rounding.

	pow.clamp [https://github.com/d3/d3-scale/blob/master/README.md#pow_clamp] - enable clamping to the domain or range.

	pow.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#pow_interpolate] - set the output interpolator.

	pow.ticks [https://github.com/d3/d3-scale/blob/master/README.md#pow_ticks] - compute representative values from the domain.

	pow.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#pow_tickFormat] - format ticks for human consumption.

	pow.nice [https://github.com/d3/d3-scale/blob/master/README.md#pow_nice] - extend the domain to nice round numbers.

	pow.copy [https://github.com/d3/d3-scale/blob/master/README.md#pow_copy] - create a copy of this scale.

	d3.scaleSqrt [https://github.com/d3/d3-scale/blob/master/README.md#scaleSqrt] - create a quantitative power scale with exponent 0.5.

	d3.scaleLog [https://github.com/d3/d3-scale/blob/master/README.md#scaleLog] - create a quantitative logarithmic scale.

	log [https://github.com/d3/d3-scale/blob/master/README.md#_log] - compute the range value corresponding to a given domain value.

	log.invert [https://github.com/d3/d3-scale/blob/master/README.md#log_invert] - compute the domain value corresponding to a given range value.

	log.base [https://github.com/d3/d3-scale/blob/master/README.md#log_base] - set the logarithm base.

	log.domain [https://github.com/d3/d3-scale/blob/master/README.md#log_domain] - set the input domain.

	log.range [https://github.com/d3/d3-scale/blob/master/README.md#log_range] - set the output range.

	log.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#log_rangeRound] - set the output range and enable rounding.

	log.clamp [https://github.com/d3/d3-scale/blob/master/README.md#log_clamp] - enable clamping to the domain or range.

	log.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#log_interpolate] - set the output interpolator.

	log.ticks [https://github.com/d3/d3-scale/blob/master/README.md#log_ticks] - compute representative values from the domain.

	log.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#log_tickFormat] - format ticks for human consumption.

	log.nice [https://github.com/d3/d3-scale/blob/master/README.md#log_nice] - extend the domain to nice round numbers.

	log.copy [https://github.com/d3/d3-scale/blob/master/README.md#log_copy] - create a copy of this scale.

	d3.scaleIdentity [https://github.com/d3/d3-scale/blob/master/README.md#identity] - create a quantitative identity scale.

	d3.scaleTime [https://github.com/d3/d3-scale/blob/master/README.md#scaleTime] - create a linear scale for time.

	time [https://github.com/d3/d3-scale/blob/master/README.md#_time] - compute the range value corresponding to a given domain value.

	time.invert [https://github.com/d3/d3-scale/blob/master/README.md#time_invert] - compute the domain value corresponding to a given range value.

	time.domain [https://github.com/d3/d3-scale/blob/master/README.md#time_domain] - set the input domain.

	time.range [https://github.com/d3/d3-scale/blob/master/README.md#time_range] - set the output range.

	time.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#time_rangeRound] - set the output range and enable rounding.

	time.clamp [https://github.com/d3/d3-scale/blob/master/README.md#time_clamp] - enable clamping to the domain or range.

	time.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#time_interpolate] - set the output interpolator.

	time.ticks [https://github.com/d3/d3-scale/blob/master/README.md#time_ticks] - compute representative values from the domain.

	time.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#time_tickFormat] - format ticks for human consumption.

	time.nice [https://github.com/d3/d3-scale/blob/master/README.md#time_nice] - extend the domain to nice round times.

	time.copy [https://github.com/d3/d3-scale/blob/master/README.md#time_copy] - create a copy of this scale.

	d3.scaleUtc [https://github.com/d3/d3-scale/blob/master/README.md#scaleUtc] - create a linear scale for UTC.






Sequential Scales [https://github.com/d3/d3-scale/blob/master/README.md#sequential-scales]

Map a continuous, quantitative domain to a continuous, fixed interpolator.


	d3.scaleSequential [https://github.com/d3/d3-scale/blob/master/README.md#scaleSequential] - create a sequential scale.

	sequential.interpolator [https://github.com/d3/d3-scale/blob/master/README.md#sequential_interpolator] - set the scale’s output interpolator.

	d3.interpolateViridis [https://github.com/d3/d3-scale/blob/master/README.md#interpolateViridis] - a dark-to-light color scheme.

	d3.interpolateInferno [https://github.com/d3/d3-scale/blob/master/README.md#interpolateInferno] - a dark-to-light color scheme.

	d3.interpolateMagma [https://github.com/d3/d3-scale/blob/master/README.md#interpolateMagma] - a dark-to-light color scheme.

	d3.interpolatePlasma [https://github.com/d3/d3-scale/blob/master/README.md#interpolatePlasma] - a dark-to-light color scheme.

	d3.interpolateWarm [https://github.com/d3/d3-scale/blob/master/README.md#interpolateWarm] - a rotating-hue color scheme.

	d3.interpolateCool [https://github.com/d3/d3-scale/blob/master/README.md#interpolateCool] - a rotating-hue color scheme.

	d3.interpolateRainbow [https://github.com/d3/d3-scale/blob/master/README.md#interpolateRainbow] - a cyclical rotating-hue color scheme.

	d3.interpolateCubehelixDefault [https://github.com/d3/d3-scale/blob/master/README.md#interpolateCubehelixDefault] - a dark-to-light, rotating-hue color scheme.






Quantize Scales [https://github.com/d3/d3-scale/blob/master/README.md#quantize-scales]

Map a continuous, quantitative domain to a discrete range.


	d3.scaleQuantize [https://github.com/d3/d3-scale/blob/master/README.md#scaleQuantize] - create a uniform quantizing linear scale.

	quantize [https://github.com/d3/d3-scale/blob/master/README.md#_quantize] - compute the range value corresponding to a given domain value.

	quantize.invertExtent [https://github.com/d3/d3-scale/blob/master/README.md#quantize_invertExtent] - compute the domain values corresponding to a given range value.

	quantize.domain [https://github.com/d3/d3-scale/blob/master/README.md#quantize_domain] - set the input domain.

	quantize.range [https://github.com/d3/d3-scale/blob/master/README.md#quantize_range] - set the output range.

	quantize.nice [https://github.com/d3/d3-scale/blob/master/README.md#quantize_nice] - extend the domain to nice round numbers.

	quantize.ticks [https://github.com/d3/d3-scale/blob/master/README.md#quantize_ticks] - compute representative values from the domain.

	quantize.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#quantize_tickFormat] - format ticks for human consumption.

	quantize.copy [https://github.com/d3/d3-scale/blob/master/README.md#quantize_copy] - create a copy of this scale.

	d3.scaleQuantile [https://github.com/d3/d3-scale/blob/master/README.md#scaleQuantile] - create a quantile quantizing linear scale.

	quantile [https://github.com/d3/d3-scale/blob/master/README.md#_quantile] - compute the range value corresponding to a given domain value.

	quantile.invertExtent [https://github.com/d3/d3-scale/blob/master/README.md#quantile_invertExtent] - compute the domain values corresponding to a given range value.

	quantile.domain [https://github.com/d3/d3-scale/blob/master/README.md#quantile_domain] - set the input domain.

	quantile.range [https://github.com/d3/d3-scale/blob/master/README.md#quantile_range] - set the output range.

	quantile.quantiles [https://github.com/d3/d3-scale/blob/master/README.md#quantile_quantiles] - get the quantile thresholds.

	quantile.copy [https://github.com/d3/d3-scale/blob/master/README.md#quantile_copy] - create a copy of this scale.

	d3.scaleThreshold [https://github.com/d3/d3-scale/blob/master/README.md#scaleThreshold] - create an arbitrary quantizing linear scale.

	threshold [https://github.com/d3/d3-scale/blob/master/README.md#_threshold] - compute the range value corresponding to a given domain value.

	threshold.invertExtent [https://github.com/d3/d3-scale/blob/master/README.md#threshold_invertExtent] - compute the domain values corresponding to a given range value.

	threshold.domain [https://github.com/d3/d3-scale/blob/master/README.md#threshold_domain] - set the input domain.

	threshold.range [https://github.com/d3/d3-scale/blob/master/README.md#threshold_range] - set the output range.

	threshold.copy [https://github.com/d3/d3-scale/blob/master/README.md#threshold_copy] - create a copy of this scale.






Ordinal Scales [https://github.com/d3/d3-scale/blob/master/README.md#ordinal-scales]

Map a discrete domain to a discrete range.


	d3.scaleOrdinal [https://github.com/d3/d3-scale/blob/master/README.md#scaleOrdinal] - create an ordinal scale.

	ordinal [https://github.com/d3/d3-scale/blob/master/README.md#_ordinal] - compute the range value corresponding to a given domain value.

	ordinal.domain [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_domain] - set the input domain.

	ordinal.range [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_range] - set the output range.

	ordinal.unknown [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_unknown] - set the output value for unknown inputs.

	ordinal.copy [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_copy] - create a copy of this scale.

	d3.scaleImplicit [https://github.com/d3/d3-scale/blob/master/README.md#scaleImplicit] - a special unknown value for implicit domains.

	d3.scaleBand [https://github.com/d3/d3-scale/blob/master/README.md#scaleBand] - create an ordinal band scale.

	band [https://github.com/d3/d3-scale/blob/master/README.md#_band] - compute the band start corresponding to a given domain value.

	band.domain [https://github.com/d3/d3-scale/blob/master/README.md#band_domain] - set the input domain.

	band.range [https://github.com/d3/d3-scale/blob/master/README.md#band_range] - set the output range.

	band.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#band_rangeRound] - set the output range and enable rounding.

	band.round [https://github.com/d3/d3-scale/blob/master/README.md#band_round] - enable rounding.

	band.paddingInner [https://github.com/d3/d3-scale/blob/master/README.md#band_paddingInner] - set padding between bands.

	band.paddingOuter [https://github.com/d3/d3-scale/blob/master/README.md#band_paddingOuter] - set padding outside the first and last bands.

	band.padding [https://github.com/d3/d3-scale/blob/master/README.md#band_padding] - set padding outside and between bands.

	band.align [https://github.com/d3/d3-scale/blob/master/README.md#band_align] - set band alignment, if there is extra space.

	band.bandwidth [https://github.com/d3/d3-scale/blob/master/README.md#band_bandwidth] - get the width of each band.

	band.step [https://github.com/d3/d3-scale/blob/master/README.md#band_step] - get the distance between the starts of adjacent bands.

	band.copy [https://github.com/d3/d3-scale/blob/master/README.md#band_copy] - create a copy of this scale.

	d3.scalePoint [https://github.com/d3/d3-scale/blob/master/README.md#scalePoint] - create an ordinal point scale.

	point [https://github.com/d3/d3-scale/blob/master/README.md#_point] - compute the point corresponding to a given domain value.

	point.domain [https://github.com/d3/d3-scale/blob/master/README.md#point_domain] - set the input domain.

	point.range [https://github.com/d3/d3-scale/blob/master/README.md#point_range] - set the output range.

	point.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#point_rangeRound] - set the output range and enable rounding.

	point.round [https://github.com/d3/d3-scale/blob/master/README.md#point_round] - enable rounding.

	point.padding [https://github.com/d3/d3-scale/blob/master/README.md#point_padding] - set padding outside the first and last point.

	point.align [https://github.com/d3/d3-scale/blob/master/README.md#point_align] - set point alignment, if there is extra space.

	point.bandwidth [https://github.com/d3/d3-scale/blob/master/README.md#point_bandwidth] - returns zero.

	point.step [https://github.com/d3/d3-scale/blob/master/README.md#point_step] - get the distance between the starts of adjacent points.

	point.copy [https://github.com/d3/d3-scale/blob/master/README.md#point_copy] - create a copy of this scale.

	d3.schemeCategory10 [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory10] - a categorical scheme with 10 colors.

	d3.schemeCategory20 [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory20] - a categorical scheme with 20 colors.

	d3.schemeCategory20b [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory20b] - a categorical scheme with 20 colors.

	d3.schemeCategory20c [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory20c] - a categorical scheme with 20 colors.








Selections (d3-selection) [https://github.com/d3/d3-selection]

Transform the DOM by selecting elements and joining to data.


Selecting Elements [https://github.com/d3/d3-selection/blob/master/README.md#selecting-elements]


	d3.selection [https://github.com/d3/d3-selection/blob/master/README.md#selection] - select the root document element.

	d3.select [https://github.com/d3/d3-selection/blob/master/README.md#select] - select an element from the document.

	d3.selectAll [https://github.com/d3/d3-selection/blob/master/README.md#selectAll] - select multiple elements from the document.

	selection.select [https://github.com/d3/d3-selection/blob/master/README.md#selection_select] - select a descendant element for each selected element.

	selection.selectAll [https://github.com/d3/d3-selection/blob/master/README.md#selection_selectAll] - select multiple descendants for each selected element.

	selection.filter [https://github.com/d3/d3-selection/blob/master/README.md#selection_filter] - filter elements based on data.

	selection.merge [https://github.com/d3/d3-selection/blob/master/README.md#selection_merge] - merge this selection with another.

	d3.matcher [https://github.com/d3/d3-selection/blob/master/README.md#matcher] - test whether an element matches a selector.

	d3.selector [https://github.com/d3/d3-selection/blob/master/README.md#selector] - select an element.

	d3.selectorAll [https://github.com/d3/d3-selection/blob/master/README.md#selectorAll] - select elements.

	d3.window [https://github.com/d3/d3-selection/blob/master/README.md#window] - get a node’s owner window.






Modifying Elements [https://github.com/d3/d3-selection/blob/master/README.md#modifying-elements]


	selection.attr [https://github.com/d3/d3-selection/blob/master/README.md#selection_attr] - get or set an attribute.

	selection.classed [https://github.com/d3/d3-selection/blob/master/README.md#selection_classed] - get, add or remove CSS classes.

	selection.style [https://github.com/d3/d3-selection/blob/master/README.md#selection_style] - get or set a style property.

	selection.property [https://github.com/d3/d3-selection/blob/master/README.md#selection_property] - get or set a (raw) property.

	selection.text [https://github.com/d3/d3-selection/blob/master/README.md#selection_text] - get or set the text content.

	selection.html [https://github.com/d3/d3-selection/blob/master/README.md#selection_html] - get or set the inner HTML.

	selection.append [https://github.com/d3/d3-selection/blob/master/README.md#selection_append] - create, append and select new elements.

	selection.insert [https://github.com/d3/d3-selection/blob/master/README.md#selection_insert] - create, insert and select new elements.

	selection.remove [https://github.com/d3/d3-selection/blob/master/README.md#selection_remove] - remove elements from the document.

	selection.sort [https://github.com/d3/d3-selection/blob/master/README.md#selection_sort] - sort elements in the document based on data.

	selection.order [https://github.com/d3/d3-selection/blob/master/README.md#selection_order] - reorders elements in the document to match the selection.

	selection.raise [https://github.com/d3/d3-selection/blob/master/README.md#selection_raise] - reorders each element as the last child of its parent.

	selection.lower [https://github.com/d3/d3-selection/blob/master/README.md#selection_lower] - reorders each element as the first child of its parent.

	d3.creator [https://github.com/d3/d3-selection/blob/master/README.md#creator] - create an element by name.






Joining Data [https://github.com/d3/d3-selection/blob/master/README.md#joining-data]


	selection.data [https://github.com/d3/d3-selection/blob/master/README.md#selection_data] - join elements to data.

	selection.enter [https://github.com/d3/d3-selection/blob/master/README.md#selection_enter] - get the enter selection (data missing elements).

	selection.exit [https://github.com/d3/d3-selection/blob/master/README.md#selection_exit] - get the exit selection (elements missing data).

	selection.datum [https://github.com/d3/d3-selection/blob/master/README.md#selection_datum] - get or set element data (without joining).






Handling Events [https://github.com/d3/d3-selection/blob/master/README.md#handling-events]


	selection.on [https://github.com/d3/d3-selection/blob/master/README.md#selection_on] - add or remove event listeners.

	selection.dispatch [https://github.com/d3/d3-selection/blob/master/README.md#selection_dispatch] - dispatch a custom event.

	d3.event [https://github.com/d3/d3-selection/blob/master/README.md#event] - the current user event, during interaction.

	d3.customEvent [https://github.com/d3/d3-selection/blob/master/README.md#customEvent] - temporarily define a custom event.

	d3.mouse [https://github.com/d3/d3-selection/blob/master/README.md#mouse] - get the mouse position relative to a given container.

	d3.touch [https://github.com/d3/d3-selection/blob/master/README.md#touch] - get a touch position relative to a given container.

	d3.touches [https://github.com/d3/d3-selection/blob/master/README.md#touches] - get the touch positions relative to a given container.






Control Flow [https://github.com/d3/d3-selection/blob/master/README.md#control-flow]


	selection.each [https://github.com/d3/d3-selection/blob/master/README.md#selection_each] - call a function for each element.

	selection.call [https://github.com/d3/d3-selection/blob/master/README.md#selection_call] - call a function with this selection.

	selection.empty [https://github.com/d3/d3-selection/blob/master/README.md#selection_empty] - returns true if this selection is empty.

	selection.nodes [https://github.com/d3/d3-selection/blob/master/README.md#selection_nodes] - returns an array of all selected elements.

	selection.node [https://github.com/d3/d3-selection/blob/master/README.md#selection_node] - returns the first (non-null) element.

	selection.size [https://github.com/d3/d3-selection/blob/master/README.md#selection_size] - returns the count of elements.






Local Variables [https://github.com/d3/d3-selection/blob/master/README.md#local-variables]


	d3.local [https://github.com/d3/d3-selection/blob/master/README.md#local] - declares a new local variable.

	local.set [https://github.com/d3/d3-selection/blob/master/README.md#local_set] - set a local variable’s value.

	local.get [https://github.com/d3/d3-selection/blob/master/README.md#local_get] - get a local variable’s value.

	local.remove [https://github.com/d3/d3-selection/blob/master/README.md#local_remove] - delete a local variable.

	local.toString [https://github.com/d3/d3-selection/blob/master/README.md#local_toString] - get the property identifier of a local variable.






Namespaces [https://github.com/d3/d3-selection/blob/master/README.md#namespaces]


	d3.namespace [https://github.com/d3/d3-selection/blob/master/README.md#namespace] - qualify a prefixed XML name, such as “xlink:href”.

	d3.namespaces [https://github.com/d3/d3-selection/blob/master/README.md#namespaces] - the built-in XML namespaces.








Shapes (d3-shape) [https://github.com/d3/d3-shape]

Graphical primitives for visualization.


Arcs [https://github.com/d3/d3-shape/blob/master/README.md#arcs]

Circular or annular sectors, as in a pie or donut chart.


	d3.arc [https://github.com/d3/d3-shape/blob/master/README.md#arc] - create a new arc generator.

	arc [https://github.com/d3/d3-shape/blob/master/README.md#_arc] - generate an arc for the given datum.

	arc.centroid [https://github.com/d3/d3-shape/blob/master/README.md#arc_centroid] - compute an arc’s midpoint.

	arc.innerRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_innerRadius] - set the inner radius.

	arc.outerRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_outerRadius] - set the outer radius.

	arc.cornerRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_cornerRadius] - set the corner radius, for rounded corners.

	arc.startAngle [https://github.com/d3/d3-shape/blob/master/README.md#arc_startAngle] - set the start angle.

	arc.endAngle [https://github.com/d3/d3-shape/blob/master/README.md#arc_endAngle] - set the end angle.

	arc.padAngle [https://github.com/d3/d3-shape/blob/master/README.md#arc_padAngle] - set the angle between adjacent arcs, for padded arcs.

	arc.padRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_padRadius] - set the radius at which to linearize padding.

	arc.context [https://github.com/d3/d3-shape/blob/master/README.md#arc_context] - set the rendering context.






Pies [https://github.com/d3/d3-shape/blob/master/README.md#pies]

Compute the necessary angles to represent a tabular dataset as a pie or donut chart.


	d3.pie [https://github.com/d3/d3-shape/blob/master/README.md#pie] - create a new pie generator.

	pie [https://github.com/d3/d3-shape/blob/master/README.md#_pie] - compute the arc angles for the given dataset.

	pie.value [https://github.com/d3/d3-shape/blob/master/README.md#pie_value] - set the value accessor.

	pie.sort [https://github.com/d3/d3-shape/blob/master/README.md#pie_sort] - set the sort order comparator.

	pie.sortValues [https://github.com/d3/d3-shape/blob/master/README.md#pie_sortValues] - set the sort order comparator.

	pie.startAngle [https://github.com/d3/d3-shape/blob/master/README.md#pie_startAngle] - set the overall start angle.

	pie.endAngle [https://github.com/d3/d3-shape/blob/master/README.md#pie_endAngle] - set the overall end angle.

	pie.padAngle [https://github.com/d3/d3-shape/blob/master/README.md#pie_padAngle] - set the pad angle between adjacent arcs.






Lines [https://github.com/d3/d3-shape/blob/master/README.md#lines]

A spline or polyline, as in a line chart.


	d3.line [https://github.com/d3/d3-shape/blob/master/README.md#line] - create a new line generator.

	line [https://github.com/d3/d3-shape/blob/master/README.md#_line] - generate a line for the given dataset.

	line.x [https://github.com/d3/d3-shape/blob/master/README.md#line_x] - set the x accessor.

	line.y [https://github.com/d3/d3-shape/blob/master/README.md#line_y] - set the y accessor.

	line.defined [https://github.com/d3/d3-shape/blob/master/README.md#line_defined] - set the defined accessor.

	line.curve [https://github.com/d3/d3-shape/blob/master/README.md#line_curve] - set the curve interpolator.

	line.context [https://github.com/d3/d3-shape/blob/master/README.md#line_context] - set the rendering context.

	d3.radialLine [https://github.com/d3/d3-shape/blob/master/README.md#radialLine] - create a new radial line generator.

	radialLine [https://github.com/d3/d3-shape/blob/master/README.md#_radialLine] - generate a line for the given dataset.

	radialLine.angle [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_angle] - set the angle accessor.

	radialLine.radius [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_radius] - set the radius accessor.

	radialLine.defined [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_defined] - set the defined accessor.

	radialLine.curve [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_curve] - set the curve interpolator.

	radialLine.context [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_context] - set the rendering context.






Areas [https://github.com/d3/d3-shape/blob/master/README.md#areas]

An area, defined by a bounding topline and baseline, as in an area chart.


	d3.area [https://github.com/d3/d3-shape/blob/master/README.md#area] - create a new area generator.

	area [https://github.com/d3/d3-shape/blob/master/README.md#_area] - generate an area for the given dataset.

	area.x [https://github.com/d3/d3-shape/blob/master/README.md#area_x] - set the x0 and x1 accessors.

	area.x0 [https://github.com/d3/d3-shape/blob/master/README.md#area_x0] - set the baseline x accessor.

	area.x1 [https://github.com/d3/d3-shape/blob/master/README.md#area_x1] - set the topline x accessor.

	area.y [https://github.com/d3/d3-shape/blob/master/README.md#area_y] - set the y0 and y1 accessors.

	area.y0 [https://github.com/d3/d3-shape/blob/master/README.md#area_y0] - set the baseline y accessor.

	area.y1 [https://github.com/d3/d3-shape/blob/master/README.md#area_y1] - set the topline y accessor.

	area.defined [https://github.com/d3/d3-shape/blob/master/README.md#area_defined] - set the defined accessor.

	area.curve [https://github.com/d3/d3-shape/blob/master/README.md#area_curve] - set the curve interpolator.

	area.context [https://github.com/d3/d3-shape/blob/master/README.md#area_context] - set the rendering context.

	area.lineX0 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineX0] - derive a line for the left edge of an area.

	area.lineX1 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineX1] - derive a line for the right edge of an area.

	area.lineY0 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineY0] - derive a line for the top edge of an area.

	area.lineY1 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineY1] - derive a line for the bottom edge of an area.

	d3.radialArea [https://github.com/d3/d3-shape/blob/master/README.md#radialArea] - create a new radial area generator.

	radialArea [https://github.com/d3/d3-shape/blob/master/README.md#_radialArea] - generate an area for the given dataset.

	radialArea.angle [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_angle] - set the start and end angle accessors.

	radialArea.startAngle [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_startAngle] - set the start angle accessor.

	radialArea.endAngle [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_endAngle] - set the end angle accessor.

	radialArea.radius [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_radius] - set the inner and outer radius accessors.

	radialArea.innerRadius [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_innerRadius] - set the inner radius accessor.

	radialArea.outerRadius [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_outerRadius] - set the outer radius accessor.

	radialArea.defined [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_defined] - set the defined accessor.

	radialArea.curve [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_curve] - set the curve interpolator.

	radialArea.context [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_context] - set the rendering context.

	radialArea.lineStartAngle [https://github.com/d3/d3-shape/blob/master/README.md#area_lineStartAngle] - derive a line for the start edge of an area.

	radialArea.lineEndAngle [https://github.com/d3/d3-shape/blob/master/README.md#area_lineEndAngle] - derive a line for the end edge of an area.

	radialArea.lineInnerRadius [https://github.com/d3/d3-shape/blob/master/README.md#area_lineInnerRadius] - derive a line for the inner edge of an area.

	radialArea.lineOuterRadius [https://github.com/d3/d3-shape/blob/master/README.md#area_lineOuterRadius] - derive a line for the outer edge of an area.






Curves [https://github.com/d3/d3-shape/blob/master/README.md#curves]

Interpolate between points to produce a continuous shape.


	d3.curveBasis [https://github.com/d3/d3-shape/blob/master/README.md#curveBasis] - a cubic basis spline, repeating the end points.

	d3.curveBasisClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveBasisClosed] - a closed cubic basis spline.

	d3.curveBasisOpen [https://github.com/d3/d3-shape/blob/master/README.md#curveBasisOpen] - a cubic basis spline.

	d3.curveBundle [https://github.com/d3/d3-shape/blob/master/README.md#curveBundle] - a straightened cubic basis spline.

	bundle.beta [https://github.com/d3/d3-shape/blob/master/README.md#bundle_beta] - set the bundle tension beta.

	d3.curveCardinal [https://github.com/d3/d3-shape/blob/master/README.md#curveCardinal] - a cubic cardinal spline, with one-sided difference at each end.

	d3.curveCardinalClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveCardinalClosed] - a closed cubic cardinal spline.

	d3.curveCardinalOpen [https://github.com/d3/d3-shape/blob/master/README.md#curveCardinalOpen] - a cubic cardinal spline.

	cardinal.tension [https://github.com/d3/d3-shape/blob/master/README.md#cardinal_tension] - set the cardinal spline tension.

	d3.curveCatmullRom [https://github.com/d3/d3-shape/blob/master/README.md#curveCatmullRom] - a cubic Catmull–Rom spline, with one-sided difference at each end.

	d3.curveCatmullRomClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveCatmullRomClosed] - a closed cubic Catmull–Rom spline.

	d3.curveCatmullRomOpen [https://github.com/d3/d3-shape/blob/master/README.md#curveCatmullRomOpen] - a cubic Catmull–Rom spline.

	catmullRom.alpha [https://github.com/d3/d3-shape/blob/master/README.md#catmullRom_alpha] - set the Catmull–Rom parameter alpha.

	d3.curveLinear [https://github.com/d3/d3-shape/blob/master/README.md#curveLinear] - a polyline.

	d3.curveLinearClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveLinearClosed] - a closed polyline.

	d3.curveMonotoneX [https://github.com/d3/d3-shape/blob/master/README.md#curveMonotoneX] - a cubic spline that, given monotonicity in x, preserves it in y.

	d3.curveMonotoneY [https://github.com/d3/d3-shape/blob/master/README.md#curveMonotoneY] - a cubic spline that, given monotonicity in y, preserves it in x.

	d3.curveNatural [https://github.com/d3/d3-shape/blob/master/README.md#curveNatural] - a natural cubic spline.

	d3.curveStep [https://github.com/d3/d3-shape/blob/master/README.md#curveStep] - a piecewise constant function.

	d3.curveStepAfter [https://github.com/d3/d3-shape/blob/master/README.md#curveStepAfter] - a piecewise constant function.

	d3.curveStepBefore [https://github.com/d3/d3-shape/blob/master/README.md#curveStepBefore] - a piecewise constant function.

	curve.areaStart [https://github.com/d3/d3-shape/blob/master/README.md#curve_areaStart] - start a new area segment.

	curve.areaEnd [https://github.com/d3/d3-shape/blob/master/README.md#curve_areaEnd] - end the current area segment.

	curve.lineStart [https://github.com/d3/d3-shape/blob/master/README.md#curve_lineStart] - start a new line segment.

	curve.lineEnd [https://github.com/d3/d3-shape/blob/master/README.md#curve_lineEnd] - end the current line segment.

	curve.point [https://github.com/d3/d3-shape/blob/master/README.md#curve_point] - add a point to the current line segment.






Symbols [https://github.com/d3/d3-shape/blob/master/README.md#symbols]

A categorical shape encoding, as in a scatterplot.


	d3.symbol [https://github.com/d3/d3-shape/blob/master/README.md#symbol] - create a new symbol generator.

	symbol [https://github.com/d3/d3-shape/blob/master/README.md#_symbol] - generate a symbol for the given datum.

	symbol.type [https://github.com/d3/d3-shape/blob/master/README.md#symbol_type] - set the symbol type.

	symbol.size [https://github.com/d3/d3-shape/blob/master/README.md#symbol_size] - set the size of the symbol in square pixels.

	symbol.context [https://github.com/d3/d3-shape/blob/master/README.md#symbol_context] - set the rendering context.

	d3.symbols [https://github.com/d3/d3-shape/blob/master/README.md#symbols] - the array of built-in symbol types.

	d3.symbolCircle [https://github.com/d3/d3-shape/blob/master/README.md#symbolCircle] - a circle.

	d3.symbolCross [https://github.com/d3/d3-shape/blob/master/README.md#symbolCross] - a Greek cross with arms of equal length.

	d3.symbolDiamond [https://github.com/d3/d3-shape/blob/master/README.md#symbolDiamond] - a rhombus.

	d3.symbolSquare [https://github.com/d3/d3-shape/blob/master/README.md#symbolSquare] - a square.

	d3.symbolStar [https://github.com/d3/d3-shape/blob/master/README.md#symbolStar] - a pentagonal star (pentagram).

	d3.symbolTriangle [https://github.com/d3/d3-shape/blob/master/README.md#symbolTriangle] - an up-pointing triangle.

	d3.symbolWye [https://github.com/d3/d3-shape/blob/master/README.md#symbolWye] - an up-pointing triangle.

	symbolType.draw [https://github.com/d3/d3-shape/blob/master/README.md#symbolType_draw] - draw this symbol to the given context.






Stacks [https://github.com/d3/d3-shape/blob/master/README.md#stacks]

Stack shapes, placing one adjacent to another, as in a stacked bar chart.


	d3.stack [https://github.com/d3/d3-shape/blob/master/README.md#stack] - create a new stack generator.

	stack [https://github.com/d3/d3-shape/blob/master/README.md#_stack] - generate a stack for the given dataset.

	stack.keys [https://github.com/d3/d3-shape/blob/master/README.md#stack_keys] - set the keys accessor.

	stack.value [https://github.com/d3/d3-shape/blob/master/README.md#stack_value] - set the value accessor.

	stack.order [https://github.com/d3/d3-shape/blob/master/README.md#stack_order] - set the order accessor.

	stack.offset [https://github.com/d3/d3-shape/blob/master/README.md#stack_offset] - set the offset accessor.

	d3.stackOrderAscending [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderAscending] - put the smallest series on bottom.

	d3.stackOrderDescending [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderDescending] - put the largest series on bottom.

	d3.stackOrderInsideOut [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderInsideOut] - put larger series in the middle.

	d3.stackOrderNone [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderNone] - use the given series order.

	d3.stackOrderReverse [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderReverse] - use the reverse of the given series order.

	d3.stackOffsetExpand [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetExpand] - normalize the baseline to zero and topline to one.

	d3.stackOffsetNone [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetNone] - apply a zero baseline.

	d3.stackOffsetSilhouette [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetSilhouette] - center the streamgraph around zero.

	d3.stackOffsetWiggle [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetWiggle] - minimize streamgraph wiggling.








Time Formats (d3-time-format) [https://github.com/d3/d3-time-format]

Parse and format times, inspired by strptime and strftime.


	d3.timeFormat [https://github.com/d3/d3-time-format/blob/master/README.md#timeFormat] - alias for locale.format on the default locale.

	d3.timeParse [https://github.com/d3/d3-time-format/blob/master/README.md#timeParse] - alias for locale.parse on the default locale.

	d3.utcFormat [https://github.com/d3/d3-time-format/blob/master/README.md#utcFormat] -  alias for locale.utcFormat on the default locale.

	d3.utcParse [https://github.com/d3/d3-time-format/blob/master/README.md#utcParse] -  alias for locale.utcParse on the default locale.

	d3.isoFormat [https://github.com/d3/d3-time-format/blob/master/README.md#isoFormat] - an ISO 8601 UTC formatter.

	d3.isoParse [https://github.com/d3/d3-time-format/blob/master/README.md#isoParse] - an ISO 8601 UTC parser.

	d3.timeFormatLocale [https://github.com/d3/d3-time-format/blob/master/README.md#timeFormatLocale] - define a custom locale.

	d3.timeFormatDefaultLocale [https://github.com/d3/d3-time-format/blob/master/README.md#timeFormatDefaultLocale] - define the default locale.

	locale.format [https://github.com/d3/d3-time-format/blob/master/README.md#locale_format] - create a time formatter.

	locale.parse [https://github.com/d3/d3-time-format/blob/master/README.md#locale_parse] - create a time parser.

	locale.utcFormat [https://github.com/d3/d3-time-format/blob/master/README.md#locale_utcFormat] - create a UTC formatter.

	locale.utcParse [https://github.com/d3/d3-time-format/blob/master/README.md#locale_utcParse] - create a UTC parser.






Time Intervals (d3-time) [https://github.com/d3/d3-time]

A calculator for humanity’s peculiar conventions of time.


	d3.timeInterval [https://github.com/d3/d3-time/blob/master/README.md#timeInterval] - implement a new custom time interval.

	interval [https://github.com/d3/d3-time/blob/master/README.md#_interval] - alias for interval.floor.

	interval.floor [https://github.com/d3/d3-time/blob/master/README.md#interval_floor] - round down to the nearest boundary.

	interval.round [https://github.com/d3/d3-time/blob/master/README.md#interval_round] - round to the nearest boundary.

	interval.ceil [https://github.com/d3/d3-time/blob/master/README.md#interval_ceil] - round up to the nearest boundary.

	interval.offset [https://github.com/d3/d3-time/blob/master/README.md#interval_offset] - offset a date by some number of intervals.

	interval.range [https://github.com/d3/d3-time/blob/master/README.md#interval_range] - generate a range of dates at interval boundaries.

	interval.filter [https://github.com/d3/d3-time/blob/master/README.md#interval_filter] - create a filtered subset of this interval.

	interval.every [https://github.com/d3/d3-time/blob/master/README.md#interval_every] - create a filtered subset of this interval.

	interval.count [https://github.com/d3/d3-time/blob/master/README.md#interval_count] - count interval boundaries between two dates.

	d3.timeMillisecond [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond], d3.utcMillisecond [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond] - the millisecond interval.

	d3.timeMilliseconds [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond], d3.utcMilliseconds [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond] - aliases for millisecond.range.

	d3.timeSecond [https://github.com/d3/d3-time/blob/master/README.md#timeSecond], d3.utcSecond [https://github.com/d3/d3-time/blob/master/README.md#timeSecond] - the second interval.

	d3.timeSeconds [https://github.com/d3/d3-time/blob/master/README.md#timeSecond], d3.utcSeconds [https://github.com/d3/d3-time/blob/master/README.md#timeSecond] - aliases for second.range.

	d3.timeMinute [https://github.com/d3/d3-time/blob/master/README.md#timeMinute], d3.utcMinute [https://github.com/d3/d3-time/blob/master/README.md#timeMinute] - the minute interval.

	d3.timeMinutes [https://github.com/d3/d3-time/blob/master/README.md#timeMinute], d3.utcMinutes [https://github.com/d3/d3-time/blob/master/README.md#timeMinute] - aliases for minute.range.

	d3.timeHour [https://github.com/d3/d3-time/blob/master/README.md#timeHour], d3.utcHour [https://github.com/d3/d3-time/blob/master/README.md#timeHour] - the hour interval.

	d3.timeHours [https://github.com/d3/d3-time/blob/master/README.md#timeHour], d3.utcHours [https://github.com/d3/d3-time/blob/master/README.md#timeHour] - aliases for hour.range.

	d3.timeDay [https://github.com/d3/d3-time/blob/master/README.md#timeDay], d3.utcDay [https://github.com/d3/d3-time/blob/master/README.md#timeDay] - the day interval.

	d3.timeDays [https://github.com/d3/d3-time/blob/master/README.md#timeDay], d3.utcDays [https://github.com/d3/d3-time/blob/master/README.md#timeDay] - aliases for day.range.

	d3.timeWeek [https://github.com/d3/d3-time/blob/master/README.md#timeWeek], d3.utcWeek [https://github.com/d3/d3-time/blob/master/README.md#timeWeek] - aliases for sunday.

	d3.timeWeeks [https://github.com/d3/d3-time/blob/master/README.md#timeWeek], d3.utcWeeks [https://github.com/d3/d3-time/blob/master/README.md#timeWeek] - aliases for week.range.

	d3.timeSunday [https://github.com/d3/d3-time/blob/master/README.md#timeSunday], d3.utcSunday [https://github.com/d3/d3-time/blob/master/README.md#timeSunday] - the week interval, starting on Sunday.

	d3.timeSundays [https://github.com/d3/d3-time/blob/master/README.md#timeSunday], d3.utcSundays [https://github.com/d3/d3-time/blob/master/README.md#timeSunday] - aliases for sunday.range.

	d3.timeMonday [https://github.com/d3/d3-time/blob/master/README.md#timeMonday], d3.utcMonday [https://github.com/d3/d3-time/blob/master/README.md#timeMonday] - the week interval, starting on Monday.

	d3.timeMondays [https://github.com/d3/d3-time/blob/master/README.md#timeMonday], d3.utcMondays [https://github.com/d3/d3-time/blob/master/README.md#timeMonday] - aliases for monday.range.

	d3.timeTuesday [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday], d3.utcTuesday [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday] - the week interval, starting on Tuesday.

	d3.timeTuesdays [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday], d3.utcTuesdays [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday] - aliases for tuesday.range.

	d3.timeWednesday [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday], d3.utcWednesday [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday] - the week interval, starting on Wednesday.

	d3.timeWednesdays [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday], d3.utcWednesdays [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday] - aliases for wednesday.range.

	d3.timeThursday [https://github.com/d3/d3-time/blob/master/README.md#timeThursday], d3.utcThursday [https://github.com/d3/d3-time/blob/master/README.md#timeThursday] - the week interval, starting on Thursday.

	d3.timeThursdays [https://github.com/d3/d3-time/blob/master/README.md#timeThursday], d3.utcThursdays [https://github.com/d3/d3-time/blob/master/README.md#timeThursday] - aliases for thursday.range.

	d3.timeFriday [https://github.com/d3/d3-time/blob/master/README.md#timeFriday], d3.utcFriday [https://github.com/d3/d3-time/blob/master/README.md#timeFriday] - the week interval, starting on Friday.

	d3.timeFridays [https://github.com/d3/d3-time/blob/master/README.md#timeFriday], d3.utcFridays [https://github.com/d3/d3-time/blob/master/README.md#timeFriday] - aliases for friday.range.

	d3.timeSaturday [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday], d3.utcSaturday [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday] - the week interval, starting on Saturday.

	d3.timeSaturdays [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday], d3.utcSaturdays [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday] - aliases for saturday.range.

	d3.timeMonth [https://github.com/d3/d3-time/blob/master/README.md#timeMonth], d3.utcMonth [https://github.com/d3/d3-time/blob/master/README.md#timeMonth] - the month interval.

	d3.timeMonths [https://github.com/d3/d3-time/blob/master/README.md#timeMonth], d3.utcMonths [https://github.com/d3/d3-time/blob/master/README.md#timeMonth] - aliases for month.range.

	d3.timeYear [https://github.com/d3/d3-time/blob/master/README.md#timeYear], d3.utcYear [https://github.com/d3/d3-time/blob/master/README.md#timeYear] - the year interval.

	d3.timeYears [https://github.com/d3/d3-time/blob/master/README.md#timeYear], d3.utcYears [https://github.com/d3/d3-time/blob/master/README.md#timeYear] - aliases for year.range.






Timers (d3-timer) [https://github.com/d3/d3-timer]

An efficient queue for managing thousands of concurrent animations.


	d3.now [https://github.com/d3/d3-timer/blob/master/README.md#now] - get the current high-resolution time.

	d3.timer [https://github.com/d3/d3-timer/blob/master/README.md#timer] - schedule a new timer.

	timer.restart [https://github.com/d3/d3-timer/blob/master/README.md#timer_restart] - reset the timer’s start time and callback.

	timer.stop [https://github.com/d3/d3-timer/blob/master/README.md#timer_stop] - stop the timer.

	d3.timerFlush [https://github.com/d3/d3-timer/blob/master/README.md#timerFlush] - immediately execute any eligible timers.

	d3.timeout [https://github.com/d3/d3-timer/blob/master/README.md#timeout] - schedule a timer that stops on its first callback.

	d3.interval [https://github.com/d3/d3-timer/blob/master/README.md#interval] - schedule a timer that is called with a configurable period.






Transitions (d3-transition) [https://github.com/d3/d3-transition]

Animated transitions for selections.


	selection.transition [https://github.com/d3/d3-transition/blob/master/README.md#selection_transition] - schedule a transition for the selected elements.

	selection.interrupt [https://github.com/d3/d3-transition/blob/master/README.md#selection_interrupt] - interrupt and cancel transitions on the selected elements.

	d3.transition [https://github.com/d3/d3-transition/blob/master/README.md#transition] - schedule a transition on the root document element.

	transition.select [https://github.com/d3/d3-transition/blob/master/README.md#transition_select] - schedule a transition on the selected elements.

	transition.selectAll [https://github.com/d3/d3-transition/blob/master/README.md#transition_selectAll] - schedule a transition on the selected elements.

	transition.filter [https://github.com/d3/d3-transition/blob/master/README.md#transition_filter] - filter elements based on data.

	transition.merge [https://github.com/d3/d3-transition/blob/master/README.md#transition_merge] - merge this transition with another.

	transition.selection [https://github.com/d3/d3-transition/blob/master/README.md#transition_selection] - returns a selection for this transition.

	transition.transition [https://github.com/d3/d3-transition/blob/master/README.md#transition_transition] - schedule a new transition following this one.

	transition.call [https://github.com/d3/d3-transition/blob/master/README.md#transition_call] - call a function with this transition.

	transition.nodes [https://github.com/d3/d3-transition/blob/master/README.md#transition_nodes] - returns an array of all selected elements.

	transition.node [https://github.com/d3/d3-transition/blob/master/README.md#transition_node] - returns the first (non-null) element.

	transition.size [https://github.com/d3/d3-transition/blob/master/README.md#transition_size] - returns the count of elements.

	transition.empty [https://github.com/d3/d3-transition/blob/master/README.md#transition_empty] - returns true if this transition is empty.

	transition.each [https://github.com/d3/d3-transition/blob/master/README.md#transition_each] - call a function for each element.

	transition.on [https://github.com/d3/d3-transition/blob/master/README.md#transition_on] - add or remove transition event listeners.

	transition.attr [https://github.com/d3/d3-transition/blob/master/README.md#transition_attr] - tween the given attribute using the default interpolator.

	transition.attrTween [https://github.com/d3/d3-transition/blob/master/README.md#transition_attrTween] - tween the given attribute using a custom interpolator.

	transition.style [https://github.com/d3/d3-transition/blob/master/README.md#transition_style] - tween the given style property using the default interpolator.

	transition.styleTween [https://github.com/d3/d3-transition/blob/master/README.md#transition_styleTween] - tween the given style property using a custom interpolator.

	transition.text [https://github.com/d3/d3-transition/blob/master/README.md#transition_text] - set the text content when the transition starts.

	transition.remove [https://github.com/d3/d3-transition/blob/master/README.md#transition_remove] - remove the selected elements when the transition ends.

	transition.tween [https://github.com/d3/d3-transition/blob/master/README.md#transition_tween] - run custom code during the transition.

	transition.delay [https://github.com/d3/d3-transition/blob/master/README.md#transition_delay] - specify per-element delay in milliseconds.

	transition.duration [https://github.com/d3/d3-transition/blob/master/README.md#transition_duration] - specify per-element duration in milliseconds.

	transition.ease [https://github.com/d3/d3-transition/blob/master/README.md#transition_ease] - specify the easing function.

	d3.active [https://github.com/d3/d3-transition/blob/master/README.md#active] - select the active transition for a given node.

	d3.interrupt [https://github.com/d3/d3-transition/blob/master/README.md#interrupt] -






Voronoi Diagrams (d3-voronoi) [https://github.com/d3/d3-voronoi]

Compute the Voronoi diagram of a given set of points.


	d3.voronoi [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi] - create a new Voronoi generator.

	voronoi [https://github.com/d3/d3-voronoi/blob/master/README.md#_voronoi] - generate a new Voronoi diagram for the given points.

	voronoi.polygons [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_polygons] - compute the Voronoi polygons for the given points.

	voronoi.triangles [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_triangles] - compute the Delaunay triangles for the given points.

	voronoi.links [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_links] - compute the Delaunay links for the given points.

	voronoi.x [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_x] - set the x accessor.

	voronoi.y [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_y] - set the y accessor.

	voronoi.extent [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_extent] - set the observed extent of points.

	voronoi.size [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_size] - set the observed extent of points.






Zooming (d3-zoom) [https://github.com/d3/d3-zoom]

Pan and zoom SVG, HTML or Canvas using mouse or touch input.


	d3.zoom [https://github.com/d3/d3-zoom/blob/master/README.md#zoom] - create a zoom behavior.

	zoom [https://github.com/d3/d3-zoom/blob/master/README.md#_zoom] - apply the zoom behavior to the selected elements.

	zoom.transform [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_transform] - change the transform for the selected elements.

	zoom.translateBy [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_translateBy] - translate the transform for the selected elements.

	zoom.scaleBy [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_scaleBy] - scale the transform for the selected elements.

	zoom.scaleTo [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_scaleTo] - scale the transform for the selected elements.

	zoom.filter [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_filter] - control which input events initiate zooming.

	zoom.extent [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_extent] - set the extent of the viewport.

	zoom.scaleExtent [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_scaleExtent] - set the allowed scale range.

	zoom.translateExtent [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_translateExtent] - set the extent of the zoomable world.

	zoom.duration [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_duration] - set the duration of zoom transitions.

	zoom.on [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_on] - listen for zoom events.

	d3.zoomTransform [https://github.com/d3/d3-zoom/blob/master/README.md#zoomTransform] - get the zoom transform for a given element.

	transform.scale [https://github.com/d3/d3-zoom/blob/master/README.md#transform_scale] - scale a transform by the specified amount.

	transform.translate [https://github.com/d3/d3-zoom/blob/master/README.md#transform_translate] - translate a transform by the specified amount.

	transform.apply [https://github.com/d3/d3-zoom/blob/master/README.md#transform_apply] - apply the transform to the given point.

	transform.applyX [https://github.com/d3/d3-zoom/blob/master/README.md#transform_applyX] - apply the transform to the given x-coordinate.

	transform.applyY [https://github.com/d3/d3-zoom/blob/master/README.md#transform_applyY] - apply the transform to the given y-coordinate.

	transform.invert [https://github.com/d3/d3-zoom/blob/master/README.md#transform_invert] - unapply the transform to the given point.

	transform.invertX [https://github.com/d3/d3-zoom/blob/master/README.md#transform_invertX] - unapply the transform to the given x-coordinate.

	transform.invertY [https://github.com/d3/d3-zoom/blob/master/README.md#transform_invertY] - unapply the transform to the given y-coordinate.

	transform.rescaleX [https://github.com/d3/d3-zoom/blob/master/README.md#transform_rescaleX] - apply the transform to an x-scale’s domain.

	transform.rescaleY [https://github.com/d3/d3-zoom/blob/master/README.md#transform_rescaleY] - apply the transform to a y-scale’s domain.

	transform.toString [https://github.com/d3/d3-zoom/blob/master/README.md#transform_toString] - format the transform as an SVG transform string.

	d3.zoomIdentity [https://github.com/d3/d3-zoom/blob/master/README.md#zoomIdentity] - the identity transform.
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Installing pollux

pollux can be downloaded, installed and run locally.


Via Git

git clone https://github.com/interrogator/pollux
cd pollux
python setup.py install
pollux serve && pollux open








Via pip

pip install pollux
pollux serve && pollux open








With Docker

For Docker, you’ll have to specify the data paths when you start the container.

#todo











          

      

      

    

  

  
    
    
    pollux: help
    
    

    
 
  
  

    
      
          
            
  
pollux: help


Here, you can find out how to use pollux, and learn a little more about how its components work under the hood.



	Getting started

	Available datasets

	Uploading and parsing
	Multimodal data

	Parsing





	Exploring a corpus
	Sentences/concordance view

	Table view

	Pivot view





	Searching and filtering
	Trees

	Dependencies

	CQL

	Searching by metadata or feature

	Previous queries





	When things go wrong

	Anything else?



[bookmark: getting-started]
Getting started



You can access pollux in two ways. First, you can simply visit its website and login (if necessary). This will give you access to a number of free corpora, and give you the option of uploading your own. Second, pollux can be downloaded and used locally. This might be a better option for those who:


	Do not have university credentials

	Want to be able to work offline

	Have very large amounts of data

	Have very sensitive data

	Want to modify the source code

	Want to run pollux on a server



If this might be you, visit the installation instructions to learn more. Once you’ve got the tool up and running, the remainder of this guide will help you use it.

[bookmark: available-datasets]
Available datasets



pollux has some ready-made datasets, most of which are completely open source. If you want to see how the tool works, you might like to start by opening one of these. For the remainder of this guide, we will rely on one of these corpora.

[bookmark: uploading-and-parsing]
Uploading and parsing



Many users are interested in uploading their own texts. This is part of what pollux is designed to do. Below the table of available corpora is an Upload button, which will ask you to provide some information about a new dataset. Provide a useful project name and summary, and select a language for your project.

Please note that pollux relies on various other tools for the linguistic annotation of texts. Therefore, support for other languages is dependent on the availability of parsers. If there is a parser or language you need support for, please file an issue about it.

pollux is happy to parse plain text files without any particular pre-processing. Standard language varieties will of course lead to more accurate parsing. Any normalisation you can do to the data before uploading and parsing it could help a lot.


Corpus metadata

One key feature of pollux is that it can accept text containing arbitrary metadata. Metadata is ignored during parsing, but reintroduced later, so that it can be searched, filtered, and visualised.

To add metadata to your corpus, there are two possibilities. First, you can select the Speakers option, and provide data with speaker names beginning each line:

MATTHIAS: You'll be the king for a day!
FRIEND2: I can only hope so.
NARRATOR: Back then, I was young enough to believe him.





If you have other kinds of metadata, however, you’re better off providing it as XML tags at the end sentences:

You'll be the king for a day! <metadata speaker="MATTHIAS" move="flattery">
I can only hope so. <metadata move="agree" speaker="FRIEND2">
Back then, I was young enough to believe him <metadata scene="5" speaker="NARRATOR">





If you already have files that are already in CONLL-U format, you can also upload these, forgoing the parsing process. Some other formats are also accepted. TCF files and CoreNLP json output will soon be supported.

[bookmark: multimodal-data]




Multimodal data

People have often criticised corpus linguistics for removing language from its original context. pollux hopes to address this problem by supporting multimodal data types.


YouTube

pollux can work with any YouTube video for which closed captions are available. Simply provide the ID or URL of a YouTube clip, and the tool will:


	Extract the text and timestamps from the captions

	Parse the text, and store the timestamps for each sentence

	Hyperlink search results to their location in the video



This feature is experimental, and is currently bound by the standardness of closed captions. If sentence boundaries are not marked with full-stops, for example, the tool might run into problems.




Films and subtitles

pollux also supports analysis of films with SRT-format subtitle files. Here, the workflow is the same as for YouTube videos. This feature can only be used when pollux is run locally, however: pollux’s servers can’t cope with uploading of films. A workaround would be to upload the video to YouTube, caption it, and provide pollux with its ID.




PDFs


Support for PDFs and images containing text is forthcoming. Watch this space!


[bookmark: parsing]






Parsing

Parsing can take a long time. Be patient!

[bookmark: exploring-a-corpus]
Exploring a corpus



When you select a corpus from the list on the main page, or when you successfully upload a text, you are taken to the Explore page. Almost everything interesting takes place here:


	Searching

	Editing results

	Generating statistics

	Visualising statistics

	Viewing parse trees




Browsing corpora

Before you search, you are able to browse and manipulate the entire contents of the corpus. You can do this via tabs:


	Sentences, which shows each sentence, alongside its metadata

	Table, which displays frequency counts

	Pivot, which provides an interactive pivot table

	Trees, which visualises the constituency and dependncy parses of each sentence

	Chart, which visualises the frequencies in Table



Each is explained below.

[bookmark: sentencesconcordance-view]






Sentences/concordance view

The default viewer is Sentences, which provides a table of sentences and their metadata. You can click any sentence to view its graphical representations in the Tree view. You can also change the token format: if you select Word, Lemma and Function, the sentence will be displayed as a series of slash-separated units:

the/the/det biggest/big/amod guys/guy/nsubj ...





You can also use the Highlight menu to colour the tokens of the sentence according to various properties, such as their POS tags, dependency functions, or named entity information.

If your data is multimodal, you can also view the original text (i.e. the video at the correct timestamp, or the PDF at the correct co-ordinates).

The sentences can be searched via a search bar above the table, though this is much less powerful than the main query engine.

Buttons are available for paginating and unpaginating, for exporting, and for hiding columns in the view.

[bookmark: table-view]




Table view

The second view is a spreadsheet-like display of frequency counts. If you have not yet searched the data, by default, POS tags are displayed, sorted by total frequency. Using the controls above the table, however, you can modify the data below in a number of ways:


	Choose which metadata values should be used as the index/subcorpora

	Choose the token format (as in the Concordance view, above)

	Calculate relative frequency or keyness of the selected data, using any search result as the denominator value

	Sort the results by name, frequency, or by trajectory by subcorpus (using a linear regression algorithm to draw trend lines, and sort by their slopes)



You can also manually select subcorpora via the checkboxes in the table, and merge or delete them. As with the Concordance view, you can manually search or sort the columns, or export the result to a number of formats.

[bookmark: pivot-view]




Pivot view

The third tab allows you to create pivot tables by dragging and dropping token features and metadata values into the rows and columns of the chart. Also embedded within this interface are basic tools for charting, calculating relative frequencies, and so on.


Tree view

The Tree view presents a graphical representation of a single sentence. Using the navigation bar, you can browse other sentences, switch between constituency and dependency reprsentations, and export the figure. You can also jump back to the Sentences/Concordance view, with the current sentence highlighted.

The tree itself is an SVG. It can be dragged and zoomed.




Chart view

Chart view provides an interface for plotting whatever is currently shown in the Table view. You can select kinds of chart, axis labels, and so forth. If your index/subcorpora are numerical, additional options open up.

[bookmark: searching-and-filtering]
Searching and filtering



Perhaps the most powerful thing about pollux is its ability to quickly search datasets for relevant features. A number of search languages are supported.

[bookmark: trees]






Trees

When querying Trees, you are searching the constituency parse of the sentence using a Python implementation of Tgrep2. Documentation for this query language is provided here.

[bookmark: dependencies]




Dependencies

The Dependencies option allows you to write queries using a purpose-built query language called depgrep. It is similar to Tgrep2, but has a number of important differences. An overview of the syntax is available here.

[bookmark: cql]




CQL

CQL allows the user to search using a subset of the CQL corpus query language.

[bookmark: searching-by-metadata-or-feature]




Searching by metadata or feature

The final kinds of search are simpler. The metadata search type will prompt the user for a specific metadata field. If your corpus is annotated with speaker names, for example, you can restrict to a given speaker here. The features search type allows you to specify a single token attribute to search for.

[bookmark: previous-queries]




Previous queries

Whenever you search your data, a few things change on screen:


	The results appear in the viewing space

	Sentences view becomes Concordance view

	The Search button becomes a Filter button

	Your query is added to the pane on the left and selected (i.e. highlighted)



Whichever query is highlighted on the left is treated as the dataset for the next search. So, by default, your second search will further refine, or filter, the first. If you want to start from scratch, or view the corpus data unfiltered, click on the Corpus button, with the globe icon.

Subsequent searches are indented in the pane on the left, and have a different icon. You can, of course, further filter these results. The only difference is that only your most recent edit is available for refining.

You can clear all previous queries if need be.

[bookmark: when-things-go-wrong]
When things go wrong



pollux provides an interface for a lot of things, including the uploading and searching texts, and editing and visualising search results. To do all this, it pulls together a number of different tools, including parsers, search query languages and data visualisation tools. This means, in short, that things can break. Fortunately, like the majority of the tools it relies upon, pollux is open-source, meaning that you are free to download or modify its source code as you wish. If you know how to code (or want to learn!), it also means that you can contribute to the project by fixing bugs or adding features yourself.

If you find a bug, you can report it here. Reporting bugs publicly allows other users to find relevant help when they encounter the same problem. For the developer, issue tracking helps determine which parts of the code need fixing, and how badly. This leads to better software for all.

[bookmark: anything-else]
Anything else?



If your question wasn’t answered here, please file an issue requesting further documentation.
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Querying dependencies


pollux provides a purpose-built syntax for querying dependencies, called depgrep. It is modern, expressive, powerful and fast. This document describes depgrep’s syntax.



The basics

Like many other linguistic query languages, using depgrep involves specifying nodes and relations. Nodes match tokens and their various properties. Relations specify how two nodes relate to one another.

w/fr?iend/ -> p"DT"





The query above specifies two nodes and one relation. In natural language, the query means Find words matching “friend” or “fiend”, which have a dependent determiner. Very important to remember is that it is always the leftmost token that will be returned by the query.




Nodes

Above, we saw two nodes: w/fr?iend/ and p"DT". Each is comprised of three meaningful parts: an attribute specifier, a set of boundaries, and an expression.


Attribute specifier

The attribute specifier tells depgrep which attribute of a token we want to match. It can be:

| Specifier  |  Meaning |
|—|—|
| w  | Word  |
| l  | Lemma  |
| p  | POS tag  |
| x  | XPOS tag |
| f  | Function |
| n  | NER  |
| i  | Index  |
| s  | Sentence index  |




Boundaries

Node boundaries tell depgrep where a search expression starts and ends, and how it should be interpreted. As in the earlier example, there are two kinds of boundaries. Forward slashes tell depgrep to treat the expression as a Python regular expression. Double quotation marks tell depgrep to match contents literally.




Expressions

Unfortunately, it is beyond the scope of this guide to teach regular expressions. If you need practice, try an online regular expression engine.

When using literal expressions, you can use commas to specify a list of possible strings to match. l"big,bigger,biggest" will match, well, exactly what you’d expect. The equivalent using a regular expression would be l/^big($ger|gest)$/.






Relations

depgrep can interpret a number of possible relations:

| Relation | Meaning
|—–|——|
| A -> B    | A governs B     |
| A <- B   |  A is a dependent of B   |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |
|     |      |




Bracketing

Brackets allow you to group your query into smaller parts, just as you might with an algorithm.

Therefore, a Dependencies query like:

f/nsubj/ -> (f/amod/ & w/^[abc]/) <- f"root"





will match nominal subjects with adjectival modifiers beginning with a, b, or c, when the governor is the root of the parse tree.
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Changes in D3 4.0

D3 4.0 is modular. Instead of one library, D3 is now many small libraries that are designed to work together. You can pick and choose which parts to use as you see fit. Each library is maintained in its own repository, allowing decentralized ownership and independent release cycles. The default bundle combines about thirty of these microlibraries.

<script src="https://d3js.org/d3.v4.js"></script>





As before, you can load optional plugins on top of the default bundle, such as ColorBrewer scales [https://github.com/d3/d3-scale-chromatic]:

<script src="https://d3js.org/d3.v4.js"></script>
<script src="https://d3js.org/d3-scale-chromatic.v0.3.js"></script>





You are not required to use the default bundle! If you’re just using d3-selection [https://github.com/d3/d3-selection], use it as a standalone library. Like the default bundle, you can load D3 microlibraries using vanilla script tags or RequireJS (great for HTTP/2!):

<script src="https://d3js.org/d3-selection.v1.js"></script>





You can also cat D3 microlibraries into a custom bundle, or use tools such as Webpack [https://webpack.github.io/] and Rollup [http://rollupjs.org/] to create optimized bundles [https://bl.ocks.org/mbostock/bb09af4c39c79cffcde4]. Custom bundles are great for applications that use a subset of D3’s features; for example, a React chart library might use D3 for scales and shapes, and React to manipulate the DOM. The D3 microlibraries are written as ES6 modules [http://www.2ality.com/2014/09/es6-modules-final.html], and Rollup lets you pick at the symbol level to produce smaller bundles.

Small files are nice, but modularity is also about making D3 more fun. Microlibraries are easier to understand, develop and test. They make it easier for new people to get involved and contribute. They reduce the distinction between a “core module” and a “plugin”, and increase the pace of development in D3 features.

If you don’t care about modularity, you can mostly ignore this change and keep using the default bundle. However, there is one unavoidable consequence of adopting ES6 modules: every symbol in D3 4.0 now shares a flat namespace rather than the nested one of D3 3.x. For example, d3.scale.linear is now d3.scaleLinear, and d3.layout.treemap is now d3.treemap. The adoption of ES6 modules also means that D3 is now written exclusively in strict mode [https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Strict_mode] and has better readability. And there have been many other significant improvements to D3’s features! (Nearly all of the code from D3 3.x has been rewritten.) These changes are covered below.


Other Global Changes

The default UMD bundle [https://github.com/umdjs/umd] is now anonymous [https://github.com/requirejs/requirejs/wiki/Updating-existing-libraries#register-as-an-anonymous-module-]. No d3 global is exported if AMD or CommonJS is detected. In a vanilla environment, the D3 microlibraries share the d3 global, even if you load them independently; thus, code you write is the same whether or not you use the default bundle. (See Let’s Make a (D3) Plugin [https://bost.ocks.org/mike/d3-plugin/] for more.) The generated bundle is no longer stored in the Git repository; Bower has been repointed to d3-bower [https://github.com/mbostock-bower/d3-bower], and you can find the generated files on npm [https://unpkg.com/d3] or attached to the latest release [https://github.com/d3/d3/releases/latest]. The non-minified default bundle is no longer mangled, making it more readable and preserving inline comments.

To the consternation of some users, 3.x employed Unicode variable names such as λ, φ, τ and π for a concise representation of mathematical operations. A downside of this approach was that a SyntaxError would occur if you loaded the non-minified D3 using ISO-8859-1 instead of UTF-8. 3.x also used Unicode string literals, such as the SI-prefix µ for 1e-6. 4.0 uses only ASCII variable names and ASCII string literals (see rollup-plugin-ascii [https://github.com/mbostock/rollup-plugin-ascii]), avoiding encoding problems.
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Arrays (d3-array) [https://github.com/d3/d3-array/blob/master/README.md]

The new d3.scan [https://github.com/d3/d3-array#scan] method performs a linear scan of an array, returning the index of the least element according to the specified comparator. This is similar to d3.min [https://github.com/d3/d3-array#min] and d3.max [https://github.com/d3/d3-array#max], except you can use it to find the position of an extreme element, rather than just calculate an extreme value.

var data = [
  {name: "Alice", value: 2},
  {name: "Bob", value: 3},
  {name: "Carol", value: 1},
  {name: "Dwayne", value: 5}
];

var i = d3.scan(data, function(a, b) { return a.value - b.value; }); // 2
data[i]; // {name: "Carol", value: 1}





The new d3.ticks [https://github.com/d3/d3-array#ticks] and d3.tickStep [https://github.com/d3/d3-array#tickStep] methods are useful for generating human-readable numeric ticks. These methods are a low-level alternative to continuous.ticks [https://github.com/d3/d3-scale#continuous_ticks] from d3-scale [https://github.com/d3/d3-scale]. The new implementation is also more accurate, returning the optimal number of ticks as measured by relative error.

var ticks = d3.ticks(0, 10, 5); // [0, 2, 4, 6, 8, 10]





The d3.range [https://github.com/d3/d3-array#range] method no longer makes an elaborate attempt to avoid floating-point error when step is not an integer. The returned values are strictly defined as start + i * step, where i is an integer. (Learn more about floating point math [http://0.30000000000000004.com/].) d3.range returns the empty array for infinite ranges, rather than throwing an error.

The method signature for optional accessors has been changed to be more consistent with array methods such as array.forEach [https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Global_Objects/Array/forEach]: the accessor is passed the current element (d), the index (i), and the array (data), with this as undefined. This affects d3.min [https://github.com/d3/d3-array#min], d3.max [https://github.com/d3/d3-array#max], d3.extent [https://github.com/d3/d3-array#extent], d3.sum [https://github.com/d3/d3-array#sum], d3.mean [https://github.com/d3/d3-array#mean], d3.median [https://github.com/d3/d3-array#median], d3.quantile [https://github.com/d3/d3-array#quantile], d3.variance [https://github.com/d3/d3-array#variance] and d3.deviation [https://github.com/d3/d3-array#deviation]. The d3.quantile [https://github.com/d3/d3-array#quantile] method previously did not take an accessor. Some methods with optional arguments now treat those arguments as missing if they are null or undefined, rather than strictly checking arguments.length.

The new d3.histogram [https://github.com/d3/d3-array#histograms] API replaces d3.layout.histogram. Rather than exposing bin.x and bin.dx on each returned bin, the histogram exposes bin.x0 and bin.x1, guaranteeing that bin.x0 is exactly equal to bin.x1 on the preceeding bin. The “frequency” and “probability” modes are no longer supported; each bin is simply an array of elements from the input data, so bin.length is equal to D3 3.x’s bin.y in frequency mode. To compute a probability distribution, divide the number of elements in each bin by the total number of elements.

The histogram.range method has been renamed histogram.domain [https://github.com/d3/d3-array#histogram_domain] for consistency with scales. The histogram.bins method has been renamed histogram.thresholds [https://github.com/d3/d3-array#histogram_thresholds], and no longer accepts an upper value: n thresholds will produce n + 1 bins. If you specify a desired number of bins rather than thresholds, d3.histogram now uses d3.ticks [https://github.com/d3/d3-array#ticks] to compute nice bin thresholds. In addition to the default Sturges’ formula, D3 now implements the Freedman-Diaconis rule [https://github.com/d3/d3-array#thresholdFreedmanDiaconis] and Scott’s normal reference rule [https://github.com/d3/d3-array#thresholdScott].




Axes (d3-axis) [https://github.com/d3/d3-axis/blob/master/README.md]

To render axes properly in D3 3.x, you needed to style them:

<style>

.axis path,
.axis line {
  fill: none;
  stroke: #000;
  shape-rendering: crispEdges;
}

.axis text {
  font: 10px sans-serif;
}

</style>
<script>

d3.select(".axis")
    .call(d3.svg.axis()
        .scale(x)
        .orient("bottom"));

</script>





If you didn’t, you saw this:


  
    
    
    D3 API Reference
    
    

    
 
  
  

    
      
          
            
  
D3 API Reference

D3 4.0 is a collection of modules [https://github.com/d3] that are designed to work together; you can use the modules independently, or you can use them together as part of the default build. The source and documentation for each module is available in its repository. Follow the links below to learn more. For changes between 3.x and 4.0, see CHANGES [https://github.com/d3/d3/blob/master/CHANGES.md]; see also the 3.x reference [https://github.com/d3/d3-3.x-api-reference/blob/master/API-Reference.md].
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D3 uses semantic versioning [http://semver.org/]. The current version is exposed as d3.version.


Arrays (d3-array) [https://github.com/d3/d3-array]

Array manipulation, ordering, searching, summarizing, etc.


Statistics [https://github.com/d3/d3-array/blob/master/README.md#statistics]

Methods for computing basic summary statistics.


	d3.min [https://github.com/d3/d3-array/blob/master/README.md#min] - compute the minimum value in an array.

	d3.max [https://github.com/d3/d3-array/blob/master/README.md#max] - compute the maximum value in an array.

	d3.extent [https://github.com/d3/d3-array/blob/master/README.md#extent] - compute the minimum and maximum value in an array.

	d3.sum [https://github.com/d3/d3-array/blob/master/README.md#sum] - compute the sum of an array of numbers.

	d3.mean [https://github.com/d3/d3-array/blob/master/README.md#mean] - compute the arithmetic mean of an array of numbers.

	d3.median [https://github.com/d3/d3-array/blob/master/README.md#median] - compute the median of an array of numbers (the 0.5-quantile).

	d3.quantile [https://github.com/d3/d3-array/blob/master/README.md#quantile] - compute a quantile for a sorted array of numbers.

	d3.variance [https://github.com/d3/d3-array/blob/master/README.md#variance] - compute the variance of an array of numbers.

	d3.deviation [https://github.com/d3/d3-array/blob/master/README.md#deviation] - compute the standard deviation of an array of numbers.






Search [https://github.com/d3/d3-array/blob/master/README.md#search]

Methods for searching arrays for a specific element.


	d3.scan [https://github.com/d3/d3-array/blob/master/README.md#scan] - linear search for an element using a comparator.

	d3.bisect [https://github.com/d3/d3-array/blob/master/README.md#bisect] - binary search for a value in a sorted array.

	d3.bisectRight [https://github.com/d3/d3-array/blob/master/README.md#bisectRight] - binary search for a value in a sorted array.

	d3.bisectLeft [https://github.com/d3/d3-array/blob/master/README.md#bisectLeft] - binary search for a value in a sorted array.

	d3.bisector [https://github.com/d3/d3-array/blob/master/README.md#bisector] - bisect using an accessor or comparator.

	bisector.left [https://github.com/d3/d3-array/blob/master/README.md#bisector_left] - bisectLeft, with the given comparator.

	bisector.right [https://github.com/d3/d3-array/blob/master/README.md#bisector_right] - bisectRight, with the given comparator.

	d3.ascending [https://github.com/d3/d3-array/blob/master/README.md#ascending] - compute the natural order of two values.

	d3.descending [https://github.com/d3/d3-array/blob/master/README.md#descending] - compute the natural order of two values.






Transformations [https://github.com/d3/d3-array/blob/master/README.md#transformations]

Methods for transforming arrays and for generating new arrays.


	d3.merge [https://github.com/d3/d3-array/blob/master/README.md#merge] - merge multiple arrays into one array.

	d3.pairs [https://github.com/d3/d3-array/blob/master/README.md#pairs] - create an array of adjacent pairs of elements.

	d3.permute [https://github.com/d3/d3-array/blob/master/README.md#permute] - reorder an array of elements according to an array of indexes.

	d3.shuffle [https://github.com/d3/d3-array/blob/master/README.md#shuffle] - randomize the order of an array.

	d3.ticks [https://github.com/d3/d3-array/blob/master/README.md#ticks] - generate representative values from a numeric interval.

	d3.tickStep [https://github.com/d3/d3-array/blob/master/README.md#tickStep] - generate representative values from a numeric interval.

	d3.range [https://github.com/d3/d3-array/blob/master/README.md#range] - generate a range of numeric values.

	d3.transpose [https://github.com/d3/d3-array/blob/master/README.md#transpose] - transpose an array of arrays.

	d3.zip [https://github.com/d3/d3-array/blob/master/README.md#zip] - transpose a variable number of arrays.






Histograms [https://github.com/d3/d3-array/blob/master/README.md#histograms]

Bin discrete samples into continuous, non-overlapping intervals.


	d3.histogram [https://github.com/d3/d3-array/blob/master/README.md#histogram] - create a new histogram generator.

	histogram [https://github.com/d3/d3-array/blob/master/README.md#_histogram] - compute the histogram for the given array of samples.

	histogram.value [https://github.com/d3/d3-array/blob/master/README.md#histogram_value] - specify a value accessor for each sample.

	histogram.domain [https://github.com/d3/d3-array/blob/master/README.md#histogram_domain] - specify the interval of observable values.

	histogram.thresholds [https://github.com/d3/d3-array/blob/master/README.md#histogram_thresholds] - specify how values are divided into bins.

	d3.thresholdFreedmanDiaconis [https://github.com/d3/d3-array/blob/master/README.md#thresholdFreedmanDiaconis] - the Freedman–Diaconis binning rule.

	d3.thresholdScott [https://github.com/d3/d3-array/blob/master/README.md#thresholdScott] - Scott’s normal reference binning rule.

	d3.thresholdSturges [https://github.com/d3/d3-array/blob/master/README.md#thresholdSturges] - Sturges’ binning formula.








Axes (d3-axis) [https://github.com/d3/d3-axis]

Human-readable reference marks for scales.


	d3.axisTop [https://github.com/d3/d3-axis/blob/master/README.md#axisTop] - create a new top-oriented axis generator.

	d3.axisRight [https://github.com/d3/d3-axis/blob/master/README.md#axisTight] - create a new right-oriented axis generator.

	d3.axisBottom [https://github.com/d3/d3-axis/blob/master/README.md#axisBottom] - create a new bottom-oriented axis generator.

	d3.axisLeft [https://github.com/d3/d3-axis/blob/master/README.md#axisTeft] - create a new left-oriented axis generator.

	axis [https://github.com/d3/d3-axis/blob/master/README.md#_axis] - generate an axis for the given selection.

	axis.scale [https://github.com/d3/d3-axis/blob/master/README.md#axis_scale] - set the scale.

	axis.ticks [https://github.com/d3/d3-axis/blob/master/README.md#axis_ticks] - customize how ticks are generated and formatted.

	axis.tickArguments [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickArguments] - customize how ticks are generated and formatted.

	axis.tickValues [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickValues] - set the tick values explicitly.

	axis.tickFormat [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickFormat] - set the tick format explicitly.

	axis.tickSize [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickSize] - set the size of the ticks.

	axis.tickSizeInner [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickSizeInner] - set the size of inner ticks.

	axis.tickSizeOuter [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickSizeOuter] - set the size of outer (extent) ticks.

	axis.tickPadding [https://github.com/d3/d3-axis/blob/master/README.md#axis_tickPadding] - set the padding between ticks and labels.






Brushes (d3-brush) [https://github.com/d3/d3-brush]

Select a one- or two-dimensional region using the mouse or touch.


	d3.brush [https://github.com/d3/d3-brush/blob/master/README.md#brush] - create a new two-dimensional brush.

	d3.brushX [https://github.com/d3/d3-brush/blob/master/README.md#brushX] - create a brush along the x-dimension.

	d3.brushY [https://github.com/d3/d3-brush/blob/master/README.md#brushY] - create a brush along the y-dimension.

	brush [https://github.com/d3/d3-brush/blob/master/README.md#_brush] - apply the brush to a selection.

	brush.move [https://github.com/d3/d3-brush/blob/master/README.md#brush_move] - move the brush selection.

	brush.extent [https://github.com/d3/d3-brush/blob/master/README.md#brush_extent] - define the brushable region.

	brush.filter [https://github.com/d3/d3-brush/blob/master/README.md#brush_filter] - control which input events initiate brushing.

	brush.handleSize [https://github.com/d3/d3-brush/blob/master/README.md#brush_handleSize] - set the size of the brush handles.

	brush.on [https://github.com/d3/d3-brush/blob/master/README.md#brush_on] - listen for brush events.

	d3.brushSelection [https://github.com/d3/d3-brush/blob/master/README.md#brushSelection] - get the brush selection for a given node.






Chords (d3-chord) [https://github.com/d3/d3-chord]


	d3.chord [https://github.com/d3/d3-chord/blob/master/README.md#chord] - create a new chord layout.

	chord [https://github.com/d3/d3-chord/blob/master/README.md#_chord] - compute the layout for the given matrix.

	chord.padAngle [https://github.com/d3/d3-chord/blob/master/README.md#chord_padAngle] - set the padding between adjacent groups.

	chord.sortGroups [https://github.com/d3/d3-chord/blob/master/README.md#chord_sortGroups] - define the group order.

	chord.sortSubgroups [https://github.com/d3/d3-chord/blob/master/README.md#chord_sortSubgroups] - define the source and target order within groups.

	chord.sortChords [https://github.com/d3/d3-chord/blob/master/README.md#chord_sortChords] - define the chord order across groups.

	d3.ribbon [https://github.com/d3/d3-chord/blob/master/README.md#ribbon] - create a ribbon shape generator.

	ribbon [https://github.com/d3/d3-chord/blob/master/README.md#_ribbon] - generate a ribbon shape.

	ribbon.source [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_source] - set the source accessor.

	ribbon.target [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_target] - set the target accessor.

	ribbon.radius [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_radius] - set the ribbon source or target radius.

	ribbon.startAngle [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_startAngle] - set the ribbon source or target start angle.

	ribbon.endAngle [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_endAngle] - set the ribbon source or target end angle.

	ribbon.context [https://github.com/d3/d3-chord/blob/master/README.md#ribbon_context] - set the render context.






Collections (d3-collection) [https://github.com/d3/d3-collection]

Handy data structures for elements keyed by string.


Objects [https://github.com/d3/d3-collection/blob/master/README.md#objects]

Methods for converting associative arrays (objects) to arrays.


	d3.keys [https://github.com/d3/d3-collection/blob/master/README.md#keys] - list the keys of an associative array.

	d3.values [https://github.com/d3/d3-collection/blob/master/README.md#values] - list the values of an associated array.

	d3.entries [https://github.com/d3/d3-collection/blob/master/README.md#entries] - list the key-value entries of an associative array.






Maps [https://github.com/d3/d3-collection/blob/master/README.md#maps]

Like ES6 Map, but with string keys and a few other differences.


	d3.map [https://github.com/d3/d3-collection/blob/master/README.md#map] - create a new, empty map.

	map.has [https://github.com/d3/d3-collection/blob/master/README.md#map_has] - returns true if the map contains the given key.

	map.get [https://github.com/d3/d3-collection/blob/master/README.md#map_get] - get the value for the given key.

	map.set [https://github.com/d3/d3-collection/blob/master/README.md#map_set] - set the value for the given key.

	map.remove [https://github.com/d3/d3-collection/blob/master/README.md#map_remove] - remove the entry for given key.

	map.clear [https://github.com/d3/d3-collection/blob/master/README.md#map_clear] - remove all entries.

	map.keys [https://github.com/d3/d3-collection/blob/master/README.md#map_keys] - get the array of keys.

	map.values [https://github.com/d3/d3-collection/blob/master/README.md#map_values] - get the array of values.

	map.entries [https://github.com/d3/d3-collection/blob/master/README.md#map_entries] - get the array of entries (key-values objects).

	map.each [https://github.com/d3/d3-collection/blob/master/README.md#map_each] - call a function for each entry.

	map.empty [https://github.com/d3/d3-collection/blob/master/README.md#map_empty] - returns false if the map has at least one entry.

	map.size [https://github.com/d3/d3-collection/blob/master/README.md#map_size] - compute the number of entries.






Sets [https://github.com/d3/d3-collection/blob/master/README.md#sets]

Like ES6 Set, but with string keys and a few other differences.


	d3.set [https://github.com/d3/d3-collection/blob/master/README.md#set] - create a new, empty set.

	set.has [https://github.com/d3/d3-collection/blob/master/README.md#set_has] - returns true if the set contains the given value.

	set.add [https://github.com/d3/d3-collection/blob/master/README.md#set_add] - add the given value.

	set.remove [https://github.com/d3/d3-collection/blob/master/README.md#set_remove] - remove the given value.

	set.clear [https://github.com/d3/d3-collection/blob/master/README.md#set_clear] - remove all values.

	set.values [https://github.com/d3/d3-collection/blob/master/README.md#set_values] - get the array of values.

	set.each [https://github.com/d3/d3-collection/blob/master/README.md#set_each] - call a function for each value.

	set.empty [https://github.com/d3/d3-collection/blob/master/README.md#set_empty] - returns true if the set has at least one value.

	set.size [https://github.com/d3/d3-collection/blob/master/README.md#set_size] - compute the number of values.






Nests [https://github.com/d3/d3-collection/blob/master/README.md#nests]

Group data into arbitrary hierarchies.


	d3.nest [https://github.com/d3/d3-collection/blob/master/README.md#nest] - create a new nest generator.

	nest.key [https://github.com/d3/d3-collection/blob/master/README.md#nest_key] - add a level to the nest hierarchy.

	nest.sortKeys [https://github.com/d3/d3-collection/blob/master/README.md#nest_sortKeys] - sort the current nest level by key.

	nest.sortValues [https://github.com/d3/d3-collection/blob/master/README.md#nest_sortValues] - sort the leaf nest level by value.

	nest.rollup [https://github.com/d3/d3-collection/blob/master/README.md#nest_rollup] - specify a rollup function for leaf values.

	nest.map [https://github.com/d3/d3-collection/blob/master/README.md#nest_map] - generate the nest, returning a map.

	nest.object [https://github.com/d3/d3-collection/blob/master/README.md#nest_object] - generate the nest, returning an associative array.

	nest.entries [https://github.com/d3/d3-collection/blob/master/README.md#nest_entries] - generate the nest, returning an array of key-values tuples.








Colors (d3-color) [https://github.com/d3/d3-color]

Color manipulation and color space conversion.


	d3.color [https://github.com/d3/d3-color/blob/master/README.md#color] - parse the given CSS color specifier.

	color.rgb [https://github.com/d3/d3-color/blob/master/README.md#color_rgb] - compute the RGB equivalent of this color.

	color.brighter [https://github.com/d3/d3-color/blob/master/README.md#color_brighter] - create a brighter copy of this color.

	color.darker [https://github.com/d3/d3-color/blob/master/README.md#color_darker] - create a darker copy of this color.

	color.displayable [https://github.com/d3/d3-color/blob/master/README.md#color_displayable] - returns true if the color is displayable on standard hardware.

	color.toString [https://github.com/d3/d3-color/blob/master/README.md#color_toString] - format the color as an RGB hexadecimal string.

	d3.rgb [https://github.com/d3/d3-color/blob/master/README.md#rgb] - create a new RGB color.

	d3.hsl [https://github.com/d3/d3-color/blob/master/README.md#hsl] - create a new HSL color.

	d3.lab [https://github.com/d3/d3-color/blob/master/README.md#lab] - create a new Lab color.

	d3.hcl [https://github.com/d3/d3-color/blob/master/README.md#hcl] - create a new HCL color.

	d3.cubehelix [https://github.com/d3/d3-color/blob/master/README.md#cubehelix] - create a new Cubehelix color.






Dispatches (d3-dispatch) [https://github.com/d3/d3-dispatch]

Separate concerns using named callbacks.


	d3.dispatch [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch] - create a custom event dispatcher.

	dispatch.on [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_on] - register or unregister an event listener.

	dispatch.copy [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_copy] - create a copy of a dispatcher.

	dispatch.call [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_call] - dispatch an event to registered listeners.

	dispatch.apply [https://github.com/d3/d3-dispatch/blob/master/README.md#dispatch_apply] - dispatch an event to registered listeners.






Dragging (d3-drag) [https://github.com/d3/d3-drag]

Drag and drop SVG, HTML or Canvas using mouse or touch input.


	d3.drag [https://github.com/d3/d3-drag/blob/master/README.md#drag] - create a drag behavior.

	drag [https://github.com/d3/d3-drag/blob/master/README.md#_drag] - apply the drag behavior to a selection.

	drag.container [https://github.com/d3/d3-drag/blob/master/README.md#drag_container] - set the coordinate system.

	drag.filter [https://github.com/d3/d3-drag/blob/master/README.md#drag_filter] - ignore some initiating input events.

	drag.subject [https://github.com/d3/d3-drag/blob/master/README.md#drag_subject] - set the thing being dragged.

	drag.on [https://github.com/d3/d3-drag/blob/master/README.md#drag_on] - listen for drag events.

	event.on [https://github.com/d3/d3-drag/blob/master/README.md#event_on] - listen for drag events on the current gesture.

	d3.dragDisable [https://github.com/d3/d3-drag/blob/master/README.md#dragDisable] -

	d3.dragEnable [https://github.com/d3/d3-drag/blob/master/README.md#dragEnable] -






Delimiter-Separated Values (d3-dsv) [https://github.com/d3/d3-dsv]

Parse and format delimiter-separated values, most commonly CSV and TSV.


	d3.dsvFormat [https://github.com/d3/d3-dsv/blob/master/README.md#dsvFormat] - create a new parser and formatter for the given delimiter.

	dsv.parse [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_parse] - parse the given string, returning an array of objects.

	dsv.parseRows [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_parseRows] - parse the given string, returning an array of rows.

	dsv.format [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_format] - format the given array of objects.

	dsv.formatRows [https://github.com/d3/d3-dsv/blob/master/README.md#dsv_formatRows] - format the given array of rows.

	d3.csvParse [https://github.com/d3/d3-dsv/blob/master/README.md#csvParse] - parse the given CSV string, returning an array of objects.

	d3.csvParseRows [https://github.com/d3/d3-dsv/blob/master/README.md#csvParseRows] - parse the given CSV string, returning an array of rows.

	d3.csvFormat [https://github.com/d3/d3-dsv/blob/master/README.md#csvFormat] - format the given array of objects as CSV.

	d3.csvFormatRows [https://github.com/d3/d3-dsv/blob/master/README.md#csvFormatRows] - format the given array of rows as CSV.

	d3.tsvParse [https://github.com/d3/d3-dsv/blob/master/README.md#tsvParse] - parse the given TSV string, returning an array of objects.

	d3.tsvParseRows [https://github.com/d3/d3-dsv/blob/master/README.md#tsvParseRows] - parse the given TSV string, returning an array of rows.

	d3.tsvFormat [https://github.com/d3/d3-dsv/blob/master/README.md#tsvFormat] - format the given array of objects as TSV.

	d3.tsvFormatRows [https://github.com/d3/d3-dsv/blob/master/README.md#tsvFormatRows] - format the given array of rows as TSV.






Easings (d3-ease) [https://github.com/d3/d3-ease]

Easing functions for smooth animation.


	ease [https://github.com/d3/d3-ease/blob/master/README.md#_ease] - ease the given normalized time.

	d3.easeLinear [https://github.com/d3/d3-ease/blob/master/README.md#easeLinear] - linear easing; the identity function.

	d3.easePolyIn [https://github.com/d3/d3-ease/blob/master/README.md#easePolyIn] - polynomial easing; raises time to the given power.

	d3.easePolyOut [https://github.com/d3/d3-ease/blob/master/README.md#easePolyOut] - reverse polynomial easing.

	d3.easePolyInOut [https://github.com/d3/d3-ease/blob/master/README.md#easePolyInOut] - symmetric polynomial easing.

	poly.exponent [https://github.com/d3/d3-ease/blob/master/README.md#poly_exponent] - specify the polynomial exponent.

	d3.easeQuad [https://github.com/d3/d3-ease/blob/master/README.md#easeQuad] - an alias for easeQuadInOut.

	d3.easeQuadIn [https://github.com/d3/d3-ease/blob/master/README.md#easeQuadIn] - quadratic easing; squares time.

	d3.easeQuadOut [https://github.com/d3/d3-ease/blob/master/README.md#easeQuadOut] - reverse quadratic easing.

	d3.easeQuadInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeQuadInOut] - symmetric quadratic easing.

	d3.easeCubic [https://github.com/d3/d3-ease/blob/master/README.md#easeCubic] - an alias for easeCubicInOut.

	d3.easeCubicIn [https://github.com/d3/d3-ease/blob/master/README.md#easeCubicIn] - cubic easing; cubes time.

	d3.easeCubicOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCubicOut] - reverse cubic easing.

	d3.easeCubicInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCubicInOut] - symmetric cubic easing.

	d3.easeSin [https://github.com/d3/d3-ease/blob/master/README.md#easeSin] - an alias for easeSinInOut.

	d3.easeSinIn [https://github.com/d3/d3-ease/blob/master/README.md#easeSinIn] - sinusoidal easing.

	d3.easeSinOut [https://github.com/d3/d3-ease/blob/master/README.md#easeSinOut] - reverse sinusoidal easing.

	d3.easeSinInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeSinInOut] - symmetric sinusoidal easing.

	d3.easeExp [https://github.com/d3/d3-ease/blob/master/README.md#easeExp] - an alias for easeExpInOut.

	d3.easeExpIn [https://github.com/d3/d3-ease/blob/master/README.md#easeExpIn] - exponential easing.

	d3.easeExpOut [https://github.com/d3/d3-ease/blob/master/README.md#easeExpOut] - reverse exponential easing.

	d3.easeExpInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeExpInOut] - symmetric exponential easing.

	d3.easeCircle [https://github.com/d3/d3-ease/blob/master/README.md#easeCircle] - an alias for easeCircleInOut.

	d3.easeCircleIn [https://github.com/d3/d3-ease/blob/master/README.md#easeCircleIn] - circular easing.

	d3.easeCircleOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCircleOut] - reverse circular easing.

	d3.easeCircleInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeCircleInOut] - symmetric circular easing.

	d3.easeElastic [https://github.com/d3/d3-ease/blob/master/README.md#easeElastic] - an alias for easeElasticOut.

	d3.easeElasticIn [https://github.com/d3/d3-ease/blob/master/README.md#easeElasticIn] - elastic easing, like a rubber band.

	d3.easeElasticOut [https://github.com/d3/d3-ease/blob/master/README.md#easeElasticOut] - reverse elastic easing.

	d3.easeElasticInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeElasticInOut] - symmetric elastic easing.

	elastic.amplitude [https://github.com/d3/d3-ease/blob/master/README.md#elastic_amplitude] - specify the elastic amplitude.

	elastic.period [https://github.com/d3/d3-ease/blob/master/README.md#elastic_period] - specify the elastic period.

	d3.easeBack [https://github.com/d3/d3-ease/blob/master/README.md#easeBack] - an alias for easeBackInOut.

	d3.easeBackIn [https://github.com/d3/d3-ease/blob/master/README.md#easeBackIn] - anticipatory easing, like a dancer bending his knees before jumping.

	d3.easeBackOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBackOut] - reverse anticipatory easing.

	d3.easeBackInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBackInOut] - symmetric anticipatory easing.

	back.overshoot [https://github.com/d3/d3-ease/blob/master/README.md#back_overshoot] - specify the amount of overshoot.

	d3.easeBounce [https://github.com/d3/d3-ease/blob/master/README.md#easeBounce] - an alias for easeBounceOut.

	d3.easeBounceIn [https://github.com/d3/d3-ease/blob/master/README.md#easeBounceIn] - bounce easing, like a rubber ball.

	d3.easeBounceOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBounceOut] - reverse bounce easing.

	d3.easeBounceInOut [https://github.com/d3/d3-ease/blob/master/README.md#easeBounceInOut] - symmetric bounce easing.






Forces (d3-force) [https://github.com/d3/d3-force]

Force-directed graph layout using velocity Verlet integration.


	d3.forceSimulation [https://github.com/d3/d3-force/blob/master/README.md#forceSimulation] - create a new force simulation.

	simulation.restart [https://github.com/d3/d3-force/blob/master/README.md#simulation_restart] - reheat and restart the simulation’s timer.

	simulation.stop [https://github.com/d3/d3-force/blob/master/README.md#simulation_stop] - stop the simulation’s timer.

	simulation.tick [https://github.com/d3/d3-force/blob/master/README.md#simulation_tick] - advance the simulation one step.

	simulation.nodes [https://github.com/d3/d3-force/blob/master/README.md#simulation_nodes] - set the simulation’s nodes.

	simulation.alpha [https://github.com/d3/d3-force/blob/master/README.md#simulation_alpha] - set the current alpha.

	simulation.alphaMin [https://github.com/d3/d3-force/blob/master/README.md#simulation_alphaMin] - set the minimum alpha threshold.

	simulation.alphaDecay [https://github.com/d3/d3-force/blob/master/README.md#simulation_alphaDecay] - set the alpha exponential decay rate.

	simulation.alphaTarget [https://github.com/d3/d3-force/blob/master/README.md#simulation_alphaTarget] - set the target alpha.

	simulation.velocityDecay [https://github.com/d3/d3-force/blob/master/README.md#simulation_velocityDecay] - set the velocity decay rate.

	simulation.force [https://github.com/d3/d3-force/blob/master/README.md#simulation_force] - add or remove a force.

	simulation.find [https://github.com/d3/d3-force/blob/master/README.md#simulation_find] - find the closest node to the given position.

	simulation.on [https://github.com/d3/d3-force/blob/master/README.md#simulation_on] - add or remove an event listener.

	force [https://github.com/d3/d3-force/blob/master/README.md#_force] - apply the force.

	force.initialize [https://github.com/d3/d3-force/blob/master/README.md#force_initialize] - initialize the force with the given nodes.

	d3.forceCenter [https://github.com/d3/d3-force/blob/master/README.md#forceCenter] - create a centering force.

	center.x [https://github.com/d3/d3-force/blob/master/README.md#center_x] - set the center x-coordinate.

	center.y [https://github.com/d3/d3-force/blob/master/README.md#center_y] - set the center y-coordinate.

	d3.forceCollide [https://github.com/d3/d3-force/blob/master/README.md#forceCollide] - create a circle collision force.

	collide.radius [https://github.com/d3/d3-force/blob/master/README.md#collide_radius] - set the circle radius.

	collide.strength [https://github.com/d3/d3-force/blob/master/README.md#collide_strength] - set the collision resolution strength.

	collide.iterations [https://github.com/d3/d3-force/blob/master/README.md#collide_iterations] - set the number of iterations.

	d3.forceLink [https://github.com/d3/d3-force/blob/master/README.md#forceLink] - create a link force.

	link.links [https://github.com/d3/d3-force/blob/master/README.md#link_links] - set the array of links.

	link.id [https://github.com/d3/d3-force/blob/master/README.md#link_id] - link nodes by numeric index or string identifier.

	link.distance [https://github.com/d3/d3-force/blob/master/README.md#link_distance] - set the link distance.

	link.strength [https://github.com/d3/d3-force/blob/master/README.md#link_strength] - set the link strength.

	link.iterations [https://github.com/d3/d3-force/blob/master/README.md#link_iterations] - set the number of iterations.

	d3.forceManyBody [https://github.com/d3/d3-force/blob/master/README.md#forceManyBody] - create a many-body force.

	manyBody.strength [https://github.com/d3/d3-force/blob/master/README.md#manyBody_strength] - set the force strength.

	manyBody.theta [https://github.com/d3/d3-force/blob/master/README.md#manyBody_theta] - set the Barnes–Hut approximation accuracy.

	manyBody.distanceMin [https://github.com/d3/d3-force/blob/master/README.md#manyBody_distanceMin] - limit the force when nodes are close.

	manyBody.distanceMax [https://github.com/d3/d3-force/blob/master/README.md#manyBody_distanceMax] - limit the force when nodes are far.

	d3.forceX [https://github.com/d3/d3-force/blob/master/README.md#forceX] - create an x-positioning force.

	x.strength [https://github.com/d3/d3-force/blob/master/README.md#x_strength] - set the force strength.

	x.x [https://github.com/d3/d3-force/blob/master/README.md#x_x] - set the target x-coordinate.

	d3.forceY [https://github.com/d3/d3-force/blob/master/README.md#forceY] - create an y-positioning force.

	y.strength [https://github.com/d3/d3-force/blob/master/README.md#y_strength] - set the force strength.

	y.y [https://github.com/d3/d3-force/blob/master/README.md#y_y] - set the target y-coordinate.






Number Formats (d3-format) [https://github.com/d3/d3-format]

Format numbers for human consumption.


	d3.format [https://github.com/d3/d3-format/blob/master/README.md#format] - alias for locale.format on the default locale.

	d3.formatPrefix [https://github.com/d3/d3-format/blob/master/README.md#formatPrefix] - alias for locale.formatPrefix on the default locale.

	d3.formatSpecifier [https://github.com/d3/d3-format/blob/master/README.md#formatSpecifier] - parse a number format specifier.

	d3.formatLocale [https://github.com/d3/d3-format/blob/master/README.md#formatLocale] - define a custom locale.

	d3.formatDefaultLocale [https://github.com/d3/d3-format/blob/master/README.md#formatDefaultLocale] - define the default locale.

	locale.format [https://github.com/d3/d3-format/blob/master/README.md#locale_format] - create a number format.

	locale.formatPrefix [https://github.com/d3/d3-format/blob/master/README.md#locale_formatPrefix] - create a SI-prefix number format.

	d3.precisionFixed [https://github.com/d3/d3-format/blob/master/README.md#precisionFixed] - compute decimal precision for fixed-point notation.

	d3.precisionPrefix [https://github.com/d3/d3-format/blob/master/README.md#precisionPrefix] - compute decimal precision for SI-prefix notation.

	d3.precisionRound [https://github.com/d3/d3-format/blob/master/README.md#precisionRound] - compute significant digits for rounded notation.






Geographies (d3-geo) [https://github.com/d3/d3-geo]

Geographic projections, shapes and math.


Spherical Math [https://github.com/d3/d3-geo/blob/master/README.md#spherical-math]


	d3.geoArea [https://github.com/d3/d3-geo/blob/master/README.md#geoArea] - compute the spherical area of a given feature.

	d3.geoBounds [https://github.com/d3/d3-geo/blob/master/README.md#geoBounds] - compute the latitude-longitude bounding box for a given feature.

	d3.geoCentroid [https://github.com/d3/d3-geo/blob/master/README.md#geoCentroid] - compute the spherical centroid of a given feature.

	d3.geoDistance [https://github.com/d3/d3-geo/blob/master/README.md#geoDistance] - compute the great-arc distance between two points.

	d3.geoLength [https://github.com/d3/d3-geo/blob/master/README.md#geoLength] - compute the length of a line string or the perimeter of a polygon.

	d3.geoInterpolate [https://github.com/d3/d3-geo/blob/master/README.md#geoInterpolate] - interpolate between two points along a great arc.

	d3.geoRotation [https://github.com/d3/d3-geo/blob/master/README.md#geoRotation] - create a rotation function for the specified angles.

	rotation [https://github.com/d3/d3-geo/blob/master/README.md#_rotation] - rotate the given point around the sphere.

	rotation.invert [https://github.com/d3/d3-geo/blob/master/README.md#rotation_invert] - unrotate the given point around the sphere.






Spherical Shapes [https://github.com/d3/d3-geo/blob/master/README.md#spherical-shapes]


	d3.geoCircle [https://github.com/d3/d3-geo/blob/master/README.md#geoCircle] - create a circle generator.

	circle [https://github.com/d3/d3-geo/blob/master/README.md#_circle] - generate a piecewise circle as a Polygon.

	circle.center [https://github.com/d3/d3-geo/blob/master/README.md#circle_center] - specify the circle center in latitude and longitude.

	circle.radius [https://github.com/d3/d3-geo/blob/master/README.md#circle_radius] - specify the angular radius in degrees.

	circle.precision [https://github.com/d3/d3-geo/blob/master/README.md#circle_precision] - specify the precision of the piecewise circle.

	d3.geoGraticule [https://github.com/d3/d3-geo/blob/master/README.md#geoGraticule] - create a graticule generator.

	graticule [https://github.com/d3/d3-geo/blob/master/README.md#_graticule] - generate a MultiLineString of meridians and parallels.

	graticule.lines [https://github.com/d3/d3-geo/blob/master/README.md#graticule_lines] - generate an array of LineStrings of meridians and parallels.

	graticule.outline [https://github.com/d3/d3-geo/blob/master/README.md#graticule_outline] - generate a Polygon of the graticule’s extent.

	graticule.extent [https://github.com/d3/d3-geo/blob/master/README.md#graticule_extent] - get or set the major & minor extents.

	graticule.extentMajor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_extentMajor] - get or set the major extent.

	graticule.extentMinor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_extentMinor] - get or set the minor extent.

	graticule.step [https://github.com/d3/d3-geo/blob/master/README.md#graticule_step] - get or set the major & minor step intervals.

	graticule.stepMajor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_stepMajor] - get or set the major step intervals.

	graticule.stepMinor [https://github.com/d3/d3-geo/blob/master/README.md#graticule_stepMinor] - get or set the minor step intervals.

	graticule.precision [https://github.com/d3/d3-geo/blob/master/README.md#graticule_precision] - get or set the latitudinal precision.






Projections [https://github.com/d3/d3-geo/blob/master/README.md#projections]


	d3.geoPath [https://github.com/d3/d3-geo/blob/master/README.md#geoPath] - create a new geographic path generator.

	path [https://github.com/d3/d3-geo/blob/master/README.md#_path] - project and render the specified feature.

	path.area [https://github.com/d3/d3-geo/blob/master/README.md#path_area] - compute the projected planar area of a given feature.

	path.bounds [https://github.com/d3/d3-geo/blob/master/README.md#path_bounds] - compute the projected planar bounding box of a given feature.

	path.centroid [https://github.com/d3/d3-geo/blob/master/README.md#path_centroid] - compute the projected planar centroid of a given feature.

	path.projection [https://github.com/d3/d3-geo/blob/master/README.md#path_projection] - set the geographic projection.

	path.context [https://github.com/d3/d3-geo/blob/master/README.md#path_context] - set the render context.

	path.pointRadius [https://github.com/d3/d3-geo/blob/master/README.md#path_pointRadius] - set the radius to display point features.

	d3.geoProjection [https://github.com/d3/d3-geo/blob/master/README.md#geoProjection] - create a custom projection.

	d3.geoProjectionMutator [https://github.com/d3/d3-geo/blob/master/README.md#geoProjectionMutator] - create a custom configurable projection.

	projection [https://github.com/d3/d3-geo/blob/master/README.md#_projection] - project the specified point from the sphere to the plane.

	projection.invert [https://github.com/d3/d3-geo/blob/master/README.md#projection_invert] - unproject the specified point from the plane to the sphere.

	projection.stream [https://github.com/d3/d3-geo/blob/master/README.md#projection_stream] - wrap the specified stream to project geometry.

	projection.clipAngle [https://github.com/d3/d3-geo/blob/master/README.md#projection_clipAngle] - set the radius of the clip circle.

	projection.clipExtent [https://github.com/d3/d3-geo/blob/master/README.md#projection_clipExtent] - set the viewport clip extent, in pixels.

	projection.scale [https://github.com/d3/d3-geo/blob/master/README.md#projection_scale] - set the scale factor.

	projection.translate [https://github.com/d3/d3-geo/blob/master/README.md#projection_translate] - set the translation offset.

	projection.fitExtent [https://github.com/d3/d3-geo/blob/master/README.md#projection_fitExtent] - set the scale and translate to fit a GeoJSON object.

	projection.fitSize [https://github.com/d3/d3-geo/blob/master/README.md#projection_fitSize] - set the scale and translate to fit a GeoJSON object.

	projection.center [https://github.com/d3/d3-geo/blob/master/README.md#projection_center] - set the center point.

	projection.rotate [https://github.com/d3/d3-geo/blob/master/README.md#projection_rotate] - set the three-axis spherical rotation angles.

	projection.precision [https://github.com/d3/d3-geo/blob/master/README.md#projection_precision] - set the precision threshold for adaptive sampling.

	d3.geoAlbers [https://github.com/d3/d3-geo/blob/master/README.md#geoAlbers] - the Albers equal-area conic projection.

	d3.geoAlbersUsa [https://github.com/d3/d3-geo/blob/master/README.md#geoAlbersUsa] - a composite Albers projection for the United States.

	d3.geoAzimuthalEqualArea [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEqualArea] - the azimuthal equal-area projection.

	d3.geoAzimuthalEquidistant [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEquidistant] - the azimuthal equidistant projection.

	d3.geoConicConformal [https://github.com/d3/d3-geo/blob/master/README.md#geoConicConformal] - the conic conformal projection.

	d3.geoConicEqualArea [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEqualArea] - the conic equal-area (Albers) projection.

	d3.geoConicEquidistant [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEquidistant] - the conic equidistant projection.

	d3.geoEquirectangular [https://github.com/d3/d3-geo/blob/master/README.md#geoEquirectangular] - the equirectangular (plate carreé) projection.

	d3.geoGnomonic [https://github.com/d3/d3-geo/blob/master/README.md#geoGnomonic] - the gnomonic projection.

	d3.geoMercator [https://github.com/d3/d3-geo/blob/master/README.md#geoMercator] - the spherical Mercator projection.

	d3.geoOrthographic [https://github.com/d3/d3-geo/blob/master/README.md#geoOrthographic] - the azimuthal orthographic projection.

	d3.geoStereographic [https://github.com/d3/d3-geo/blob/master/README.md#geoStereographic] - the azimuthal stereographic projection.

	d3.geoTransverseMercator [https://github.com/d3/d3-geo/blob/master/README.md#geoTransverseMercator] - the transverse spherical Mercator projection.

	conic.parallels [https://github.com/d3/d3-geo/blob/master/README.md#conic_parallels] - set the two standard parallels.

	d3.geoClipExtent [https://github.com/d3/d3-geo/blob/master/README.md#geoClipExtent] - clips geometries to a given rectangular bounding box.

	extent.extent [https://github.com/d3/d3-geo/blob/master/README.md#extent_extent] - set the clip extent.

	extent.stream [https://github.com/d3/d3-geo/blob/master/README.md#extent_stream] - wrap the specified stream to project geometry.

	d3.geoTransform [https://github.com/d3/d3-geo/blob/master/README.md#geoTransform] - define a custom geometry transform.

	d3.geoStream [https://github.com/d3/d3-geo/blob/master/README.md#geoStream] - convert a GeoJSON object to a geometry stream.




Raw Projections


	d3.geoAzimuthalEqualAreaRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEqualAreaRaw] -

	d3.geoAzimuthalEquidistantRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoAzimuthalEquidistantRaw] -

	d3.geoConicConformalRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoConicConformalRaw] -

	d3.geoConicEqualAreaRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEqualAreaRaw] -

	d3.geoConicEquidistantRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoConicEquidistantRaw] -

	d3.geoEquirectangularRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoEquirectangularRaw] -

	d3.geoGnomonicRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoGnomonicRaw] -

	d3.geoMercatorRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoMercatorRaw] -

	d3.geoOrthographicRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoOrthographicRaw] -

	d3.geoStereographicRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoStereographicRaw] -

	d3.geoTransverseMercatorRaw [https://github.com/d3/d3-geo/blob/master/README.md#geoTransverseMercatorRaw] -










Hierarchies (d3-hierarchy) [https://github.com/d3/d3-hierarchy]

Layout algorithms for visualizing hierarchical data.


	d3.hierarchy [https://github.com/d3/d3-hierarchy/blob/master/README.md#hierarchy] - constructs a root node from hierarchical data.

	node.ancestors [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_ancestors] - generate an array of ancestors.

	node.descendants [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_descendants] - generate an array of descendants.

	node.leaves [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_leaves] - generate an array of leaves.

	node.path [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_path] - generate the shortest path to another node.

	node.links [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_links] - generate an array of links.

	node.sum [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_sum] - evaluate and aggregate quantitative values.

	node.sort [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_sort] - sort all descendant siblings.

	node.each [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_each] - breadth-first traversal.

	node.eachAfter [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_eachAfter] - post-order traversal.

	node.eachBefore [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_eachBefore] - pre-order traversal.

	node.copy [https://github.com/d3/d3-hierarchy/blob/master/README.md#node_copy] - copy a hierarchy.

	d3.stratify [https://github.com/d3/d3-hierarchy/blob/master/README.md#stratify] - create a new stratify operator.

	stratify [https://github.com/d3/d3-hierarchy/blob/master/README.md#_stratify] - construct a root node from tabular data.

	stratify.id [https://github.com/d3/d3-hierarchy/blob/master/README.md#stratify_id] - set the node id accessor.

	stratify.parentId [https://github.com/d3/d3-hierarchy/blob/master/README.md#stratify_parentId] - set the parent node id accessor.

	d3.cluster [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster] - create a new cluster (dendrogram) layout.

	cluster [https://github.com/d3/d3-hierarchy/blob/master/README.md#_cluster] - layout the specified hierarchy in a dendrogram.

	cluster.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster_size] - set the layout size.

	cluster.nodeSize [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster_nodeSize] - set the node size.

	cluster.separation [https://github.com/d3/d3-hierarchy/blob/master/README.md#cluster_separation] - set the separation between leaves.

	d3.tree [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree] - create a new tidy tree layout.

	tree [https://github.com/d3/d3-hierarchy/blob/master/README.md#_tree] - layout the specified hierarchy in a tidy tree.

	tree.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree_size] - set the layout size.

	tree.nodeSize [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree_nodeSize] - set the node size.

	tree.separation [https://github.com/d3/d3-hierarchy/blob/master/README.md#tree_separation] - set the separation between nodes.

	d3.treemap [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap] - create a new treemap layout.

	treemap [https://github.com/d3/d3-hierarchy/blob/master/README.md#_treemap] - layout the specified hierarchy as a treemap.

	treemap.tile [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_tile] - set the tiling method.

	treemap.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_size] - set the layout size.

	treemap.round [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_round] - set whether the output coordinates are rounded.

	treemap.padding [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_padding] - set the padding.

	treemap.paddingInner [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingInner] - set the padding between siblings.

	treemap.paddingOuter [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingOuter] - set the padding between parent and children.

	treemap.paddingTop [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingTop] - set the padding between the parent’s top edge and children.

	treemap.paddingRight [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingRight] - set the padding between the parent’s right edge and children.

	treemap.paddingBottom [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingBottom] - set the padding between the parent’s bottom edge and children.

	treemap.paddingLeft [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemap_paddingLeft] - set the padding between the parent’s left edge and children.

	d3.treemapBinary [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapBinary] - tile using a balanced binary tree.

	d3.treemapDice [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapDice] - tile into a horizontal row.

	d3.treemapSlice [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapSlice] - tile into a vertical column.

	d3.treemapSliceDice [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapSliceDice] - alternate between slicing and dicing.

	d3.treemapSquarify [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapSquarify] - tile using squarified rows per Bruls et. al.

	d3.treemapResquarify [https://github.com/d3/d3-hierarchy/blob/master/README.md#treemapResquarify] - like d3.treemapSquarify, but performs stable updates.

	squarify.ratio [https://github.com/d3/d3-hierarchy/blob/master/README.md#squarify_ratio] - set the desired rectangle aspect ratio.

	d3.partition [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition] - create a new partition (icicle or sunburst) layout.

	partition [https://github.com/d3/d3-hierarchy/blob/master/README.md#_partition] - layout the specified hierarchy as a partition diagram.

	partition.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition_size] - set the layout size.

	partition.round [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition_round] - set whether the output coordinates are rounded.

	partition.padding [https://github.com/d3/d3-hierarchy/blob/master/README.md#partition_padding] - set the padding.

	d3.pack [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack] - create a new circle-packing layout.

	pack [https://github.com/d3/d3-hierarchy/blob/master/README.md#_pack] - layout the specified hierarchy using circle-packing.

	pack.radius [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack_radius] - set the radius accessor.

	pack.size [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack_size] - set the layout size.

	pack.padding [https://github.com/d3/d3-hierarchy/blob/master/README.md#pack_padding] - set the padding.

	d3.packSiblings [https://github.com/d3/d3-hierarchy/blob/master/README.md#packSiblings] - pack the specified array of circles.

	d3.packEnclose [https://github.com/d3/d3-hierarchy/blob/master/README.md#packEnclose] - enclose the specified array of circles.






Interpolators (d3-interpolate) [https://github.com/d3/d3-interpolate]

Interpolate numbers, colors, strings, arrays, objects, whatever!


	d3.interpolate [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolate] - interpolate arbitrary values.

	d3.interpolateArray [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateArray] - interpolate arrays of arbitrary values.

	d3.interpolateDate [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateDate] - interpolate dates.

	d3.interpolateNumber [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateNumber] - interpolate numbers.

	d3.interpolateObject [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateObject] - interpolate arbitrary objects.

	d3.interpolateRound [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRound] - interpolate integers.

	d3.interpolateString [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateString] - interpolate strings with embedded numbers.

	d3.interpolateTransformCss [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateTransformCss] - interpolate 2D CSS transforms.

	d3.interpolateTransformSvg [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateTransformSvg] - interpolate 2D SVG transforms.

	d3.interpolateZoom [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateZoom] - zoom and pan between two views.

	d3.interpolateRgb [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRgb] - interpolate RGB colors.

	d3.interpolateRgbBasis [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRgbBasis] - generate a B-spline through a set of colors.

	d3.interpolateRgbBasisClosed [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateRgbBasisClosed] - generate a closed B-spline through a set of colors.

	d3.interpolateHsl [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHsl] - interpolate HSL colors.

	d3.interpolateHslLong [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHslLong] - interpolate HSL colors, the long way.

	d3.interpolateLab [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateLab] - interpolate Lab colors.

	d3.interpolateHcl [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHcl] - interpolate HCL colors.

	d3.interpolateHclLong [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateHclLong] - interpolate HCL colors, the long way.

	d3.interpolateCubehelix [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateCubehelix] - interpolate Cubehelix colors.

	d3.interpolateCubehelixLong [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateCubehelixLong] - interpolate Cubehelix colors, the long way.

	interpolate.gamma [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolate_gamma] - apply gamma correction during interpolation.

	d3.interpolateBasis [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateBasis] - generate a B-spline through a set of values.

	d3.interpolateBasisClosed [https://github.com/d3/d3-interpolate/blob/master/README.md#interpolateBasisClosed] - generate a closed B-spline through a set of values.

	d3.quantize [https://github.com/d3/d3-interpolate/blob/master/README.md#quantize] - generate uniformly-spaced samples from an interpolator.






Paths (d3-path) [https://github.com/d3/d3-path]

Serialize Canvas path commands to SVG.


	d3.path [https://github.com/d3/d3-path/blob/master/README.md#path] - create a new path serializer.

	path.moveTo [https://github.com/d3/d3-path/blob/master/README.md#path_moveTo] - move to the given point.

	path.closePath [https://github.com/d3/d3-path/blob/master/README.md#path_closePath] - close the current subpath.

	path.lineTo [https://github.com/d3/d3-path/blob/master/README.md#path_lineTo] - draw a straight line segment.

	path.quadraticCurveTo [https://github.com/d3/d3-path/blob/master/README.md#path_quadraticCurveTo] - draw a quadratic Bézier segment.

	path.bezierCurveTo [https://github.com/d3/d3-path/blob/master/README.md#path_bezierCurveTo] - draw a cubic Bézier segment.

	path.arcTo [https://github.com/d3/d3-path/blob/master/README.md#path_arcTo] - draw a circular arc segment.

	path.arc [https://github.com/d3/d3-path/blob/master/README.md#path_arc] - draw a circular arc segment.

	path.rect [https://github.com/d3/d3-path/blob/master/README.md#path_rect] - draw a rectangle.

	path.toString [https://github.com/d3/d3-path/blob/master/README.md#path_toString] - serialize to an SVG path data string.






Polygons (d3-polygon) [https://github.com/d3/d3-polygon]

Geometric operations for two-dimensional polygons.


	d3.polygonArea [https://github.com/d3/d3-polygon/blob/master/README.md#polygonArea] - compute the area of the given polygon.

	d3.polygonCentroid [https://github.com/d3/d3-polygon/blob/master/README.md#polygonCentroid] - compute the centroid of the given polygon.

	d3.polygonHull [https://github.com/d3/d3-polygon/blob/master/README.md#polygonHull] - compute the convex hull of the given points.

	d3.polygonContains [https://github.com/d3/d3-polygon/blob/master/README.md#polygonContains] - test whether a point is inside a polygon.

	d3.polygonLength [https://github.com/d3/d3-polygon/blob/master/README.md#polygonLength] - compute the length of the given polygon’s perimeter.






Quadtrees (d3-quadtree) [https://github.com/d3/d3-quadtree]

Two-dimensional recursive spatial subdivision.


	d3.quadtree [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree] - create a new, empty quadtree.

	quadtree.x [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_x] - set the x accessor.

	quadtree.y [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_y] - set the y accessor.

	quadtree.add [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_add] - add a datum to a quadtree.

	quadtree.addAll [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_addAll] -

	quadtree.remove [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_remove] - remove a datum from a quadtree.

	quadtree.removeAll [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_removeAll] -

	quadtree.copy [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_copy] - create a copy of a quadtree.

	quadtree.root [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_root] - get the quadtree’s root node.

	quadtree.data [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_data] - retrieve all data from the quadtree.

	quadtree.size [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_size] - count the number of data in the quadtree.

	quadtree.find [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_find] - quickly find the closest datum in a quadtree.

	quadtree.visit [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_visit] - selectively visit nodes in a quadtree.

	quadtree.visitAfter [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_visitAfter] - visit all nodes in a quadtree.

	quadtree.cover [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_cover] - extend the quadtree to cover a point.

	quadtree.extent [https://github.com/d3/d3-quadtree/blob/master/README.md#quadtree_extent] - extend the quadtree to cover an extent.






Queues (d3-queue) [https://github.com/d3/d3-queue]

Evaluate asynchronous tasks with configurable concurrency.


	d3.queue [https://github.com/d3/d3-queue/blob/master/README.md#queue] - manage the concurrent evaluation of asynchronous tasks.

	queue.defer [https://github.com/d3/d3-queue/blob/master/README.md#queue_defer] - register a task for evaluation.

	queue.abort [https://github.com/d3/d3-queue/blob/master/README.md#queue_abort] - abort any active tasks and cancel any pending ones.

	queue.await [https://github.com/d3/d3-queue/blob/master/README.md#queue_await] - register a callback for when tasks complete.

	queue.awaitAll [https://github.com/d3/d3-queue/blob/master/README.md#queue_awaitAll] - register a callback for when tasks complete.






Random Numbers (d3-random) [https://github.com/d3/d3-random]

Generate random numbers from various distributions.


	d3.randomUniform [https://github.com/d3/d3-random/blob/master/README.md#randomUniform] - from a uniform distribution.

	d3.randomNormal [https://github.com/d3/d3-random/blob/master/README.md#randomNormal] - from a normal distribution.

	d3.randomLogNormal [https://github.com/d3/d3-random/blob/master/README.md#randomLogNormal] - from a log-normal distribution.

	d3.randomBates [https://github.com/d3/d3-random/blob/master/README.md#randomBates] - from a Bates distribution.

	d3.randomIrwinHall [https://github.com/d3/d3-random/blob/master/README.md#randomIrwinHall] - from an Irwin–Hall distribution.

	d3.randomExponential [https://github.com/d3/d3-random/blob/master/README.md#randomExponential] - from an exponential distribution.






Requests (d3-request) [https://github.com/d3/d3-request]

A convenient alternative to asynchronous XMLHttpRequest.


	d3.request [https://github.com/d3/d3-request/blob/master/README.md#request] - make an asynchronous request.

	request.header [https://github.com/d3/d3-request/blob/master/README.md#request_header] - set a request header.

	request.user [https://github.com/d3/d3-request/blob/master/README.md#request_user] - set the user for authentication.

	request.password [https://github.com/d3/d3-request/blob/master/README.md#request_password] - set the password for authentication.

	request.mimeType [https://github.com/d3/d3-request/blob/master/README.md#request_mimeType] - set the MIME type.

	request.timeout [https://github.com/d3/d3-request/blob/master/README.md#request_timeout] - set the timeout in milliseconds.

	request.responseType [https://github.com/d3/d3-request/blob/master/README.md#request_responseType] - set the response type.

	request.response [https://github.com/d3/d3-request/blob/master/README.md#request_response] - set the response function.

	request.get [https://github.com/d3/d3-request/blob/master/README.md#request_get] - send a GET request.

	request.post [https://github.com/d3/d3-request/blob/master/README.md#request_post] - send a POST request.

	request.send [https://github.com/d3/d3-request/blob/master/README.md#request_send] - set the request.

	request.abort [https://github.com/d3/d3-request/blob/master/README.md#request_abort] - abort the request.

	request.on [https://github.com/d3/d3-request/blob/master/README.md#request_on] - listen for a request event.

	d3.csv [https://github.com/d3/d3-request/blob/master/README.md#csv] - get a comma-separated values (CSV) file.

	d3.html [https://github.com/d3/d3-request/blob/master/README.md#html] - get an HTML file.

	d3.json [https://github.com/d3/d3-request/blob/master/README.md#json] - get a JSON file.

	d3.text [https://github.com/d3/d3-request/blob/master/README.md#text] - get a plain text file.

	d3.tsv [https://github.com/d3/d3-request/blob/master/README.md#tsv] - get a tab-separated values (TSV) file.

	d3.xml [https://github.com/d3/d3-request/blob/master/README.md#xml] - get an XML file.






Scales (d3-scale) [https://github.com/d3/d3-scale]

Encodings that map abstract data to visual representation.


Continuous Scales [https://github.com/d3/d3-scale/blob/master/README.md#continuous-scales]

Map a continuous, quantitative domain to a continuous range.


	continuous [https://github.com/d3/d3-scale/blob/master/README.md#_continuous] - compute the range value corresponding to a given domain value.

	continuous.invert [https://github.com/d3/d3-scale/blob/master/README.md#continuous_invert] - compute the domain value corresponding to a given range value.

	continuous.domain [https://github.com/d3/d3-scale/blob/master/README.md#continuous_domain] - set the input domain.

	continuous.range [https://github.com/d3/d3-scale/blob/master/README.md#continuous_range] - set the output range.

	continuous.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#continuous_rangeRound] - set the output range and enable rounding.

	continuous.clamp [https://github.com/d3/d3-scale/blob/master/README.md#continuous_clamp] - enable clamping to the domain or range.

	continuous.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#continuous_interpolate] - set the output interpolator.

	continuous.ticks [https://github.com/d3/d3-scale/blob/master/README.md#continuous_ticks] - compute representative values from the domain.

	continuous.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#continuous_tickFormat] - format ticks for human consumption.

	continuous.nice [https://github.com/d3/d3-scale/blob/master/README.md#continuous_nice] - extend the domain to nice round numbers.

	continuous.copy [https://github.com/d3/d3-scale/blob/master/README.md#continuous_copy] - create a copy of this scale.

	d3.scaleLinear [https://github.com/d3/d3-scale/blob/master/README.md#scaleLinear] - create a quantitative linear scale.

	d3.scalePow [https://github.com/d3/d3-scale/blob/master/README.md#scalePow] - create a quantitative power scale.

	pow [https://github.com/d3/d3-scale/blob/master/README.md#_pow] - compute the range value corresponding to a given domain value.

	pow.invert [https://github.com/d3/d3-scale/blob/master/README.md#pow_invert] - compute the domain value corresponding to a given range value.

	pow.exponent [https://github.com/d3/d3-scale/blob/master/README.md#pow_exponent] - set the power exponent.

	pow.domain [https://github.com/d3/d3-scale/blob/master/README.md#pow_domain] - set the input domain.

	pow.range [https://github.com/d3/d3-scale/blob/master/README.md#pow_range] - set the output range.

	pow.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#pow_rangeRound] - set the output range and enable rounding.

	pow.clamp [https://github.com/d3/d3-scale/blob/master/README.md#pow_clamp] - enable clamping to the domain or range.

	pow.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#pow_interpolate] - set the output interpolator.

	pow.ticks [https://github.com/d3/d3-scale/blob/master/README.md#pow_ticks] - compute representative values from the domain.

	pow.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#pow_tickFormat] - format ticks for human consumption.

	pow.nice [https://github.com/d3/d3-scale/blob/master/README.md#pow_nice] - extend the domain to nice round numbers.

	pow.copy [https://github.com/d3/d3-scale/blob/master/README.md#pow_copy] - create a copy of this scale.

	d3.scaleSqrt [https://github.com/d3/d3-scale/blob/master/README.md#scaleSqrt] - create a quantitative power scale with exponent 0.5.

	d3.scaleLog [https://github.com/d3/d3-scale/blob/master/README.md#scaleLog] - create a quantitative logarithmic scale.

	log [https://github.com/d3/d3-scale/blob/master/README.md#_log] - compute the range value corresponding to a given domain value.

	log.invert [https://github.com/d3/d3-scale/blob/master/README.md#log_invert] - compute the domain value corresponding to a given range value.

	log.base [https://github.com/d3/d3-scale/blob/master/README.md#log_base] - set the logarithm base.

	log.domain [https://github.com/d3/d3-scale/blob/master/README.md#log_domain] - set the input domain.

	log.range [https://github.com/d3/d3-scale/blob/master/README.md#log_range] - set the output range.

	log.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#log_rangeRound] - set the output range and enable rounding.

	log.clamp [https://github.com/d3/d3-scale/blob/master/README.md#log_clamp] - enable clamping to the domain or range.

	log.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#log_interpolate] - set the output interpolator.

	log.ticks [https://github.com/d3/d3-scale/blob/master/README.md#log_ticks] - compute representative values from the domain.

	log.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#log_tickFormat] - format ticks for human consumption.

	log.nice [https://github.com/d3/d3-scale/blob/master/README.md#log_nice] - extend the domain to nice round numbers.

	log.copy [https://github.com/d3/d3-scale/blob/master/README.md#log_copy] - create a copy of this scale.

	d3.scaleIdentity [https://github.com/d3/d3-scale/blob/master/README.md#identity] - create a quantitative identity scale.

	d3.scaleTime [https://github.com/d3/d3-scale/blob/master/README.md#scaleTime] - create a linear scale for time.

	time [https://github.com/d3/d3-scale/blob/master/README.md#_time] - compute the range value corresponding to a given domain value.

	time.invert [https://github.com/d3/d3-scale/blob/master/README.md#time_invert] - compute the domain value corresponding to a given range value.

	time.domain [https://github.com/d3/d3-scale/blob/master/README.md#time_domain] - set the input domain.

	time.range [https://github.com/d3/d3-scale/blob/master/README.md#time_range] - set the output range.

	time.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#time_rangeRound] - set the output range and enable rounding.

	time.clamp [https://github.com/d3/d3-scale/blob/master/README.md#time_clamp] - enable clamping to the domain or range.

	time.interpolate [https://github.com/d3/d3-scale/blob/master/README.md#time_interpolate] - set the output interpolator.

	time.ticks [https://github.com/d3/d3-scale/blob/master/README.md#time_ticks] - compute representative values from the domain.

	time.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#time_tickFormat] - format ticks for human consumption.

	time.nice [https://github.com/d3/d3-scale/blob/master/README.md#time_nice] - extend the domain to nice round times.

	time.copy [https://github.com/d3/d3-scale/blob/master/README.md#time_copy] - create a copy of this scale.

	d3.scaleUtc [https://github.com/d3/d3-scale/blob/master/README.md#scaleUtc] - create a linear scale for UTC.






Sequential Scales [https://github.com/d3/d3-scale/blob/master/README.md#sequential-scales]

Map a continuous, quantitative domain to a continuous, fixed interpolator.


	d3.scaleSequential [https://github.com/d3/d3-scale/blob/master/README.md#scaleSequential] - create a sequential scale.

	sequential.interpolator [https://github.com/d3/d3-scale/blob/master/README.md#sequential_interpolator] - set the scale’s output interpolator.

	d3.interpolateViridis [https://github.com/d3/d3-scale/blob/master/README.md#interpolateViridis] - a dark-to-light color scheme.

	d3.interpolateInferno [https://github.com/d3/d3-scale/blob/master/README.md#interpolateInferno] - a dark-to-light color scheme.

	d3.interpolateMagma [https://github.com/d3/d3-scale/blob/master/README.md#interpolateMagma] - a dark-to-light color scheme.

	d3.interpolatePlasma [https://github.com/d3/d3-scale/blob/master/README.md#interpolatePlasma] - a dark-to-light color scheme.

	d3.interpolateWarm [https://github.com/d3/d3-scale/blob/master/README.md#interpolateWarm] - a rotating-hue color scheme.

	d3.interpolateCool [https://github.com/d3/d3-scale/blob/master/README.md#interpolateCool] - a rotating-hue color scheme.

	d3.interpolateRainbow [https://github.com/d3/d3-scale/blob/master/README.md#interpolateRainbow] - a cyclical rotating-hue color scheme.

	d3.interpolateCubehelixDefault [https://github.com/d3/d3-scale/blob/master/README.md#interpolateCubehelixDefault] - a dark-to-light, rotating-hue color scheme.






Quantize Scales [https://github.com/d3/d3-scale/blob/master/README.md#quantize-scales]

Map a continuous, quantitative domain to a discrete range.


	d3.scaleQuantize [https://github.com/d3/d3-scale/blob/master/README.md#scaleQuantize] - create a uniform quantizing linear scale.

	quantize [https://github.com/d3/d3-scale/blob/master/README.md#_quantize] - compute the range value corresponding to a given domain value.

	quantize.invertExtent [https://github.com/d3/d3-scale/blob/master/README.md#quantize_invertExtent] - compute the domain values corresponding to a given range value.

	quantize.domain [https://github.com/d3/d3-scale/blob/master/README.md#quantize_domain] - set the input domain.

	quantize.range [https://github.com/d3/d3-scale/blob/master/README.md#quantize_range] - set the output range.

	quantize.nice [https://github.com/d3/d3-scale/blob/master/README.md#quantize_nice] - extend the domain to nice round numbers.

	quantize.ticks [https://github.com/d3/d3-scale/blob/master/README.md#quantize_ticks] - compute representative values from the domain.

	quantize.tickFormat [https://github.com/d3/d3-scale/blob/master/README.md#quantize_tickFormat] - format ticks for human consumption.

	quantize.copy [https://github.com/d3/d3-scale/blob/master/README.md#quantize_copy] - create a copy of this scale.

	d3.scaleQuantile [https://github.com/d3/d3-scale/blob/master/README.md#scaleQuantile] - create a quantile quantizing linear scale.

	quantile [https://github.com/d3/d3-scale/blob/master/README.md#_quantile] - compute the range value corresponding to a given domain value.

	quantile.invertExtent [https://github.com/d3/d3-scale/blob/master/README.md#quantile_invertExtent] - compute the domain values corresponding to a given range value.

	quantile.domain [https://github.com/d3/d3-scale/blob/master/README.md#quantile_domain] - set the input domain.

	quantile.range [https://github.com/d3/d3-scale/blob/master/README.md#quantile_range] - set the output range.

	quantile.quantiles [https://github.com/d3/d3-scale/blob/master/README.md#quantile_quantiles] - get the quantile thresholds.

	quantile.copy [https://github.com/d3/d3-scale/blob/master/README.md#quantile_copy] - create a copy of this scale.

	d3.scaleThreshold [https://github.com/d3/d3-scale/blob/master/README.md#scaleThreshold] - create an arbitrary quantizing linear scale.

	threshold [https://github.com/d3/d3-scale/blob/master/README.md#_threshold] - compute the range value corresponding to a given domain value.

	threshold.invertExtent [https://github.com/d3/d3-scale/blob/master/README.md#threshold_invertExtent] - compute the domain values corresponding to a given range value.

	threshold.domain [https://github.com/d3/d3-scale/blob/master/README.md#threshold_domain] - set the input domain.

	threshold.range [https://github.com/d3/d3-scale/blob/master/README.md#threshold_range] - set the output range.

	threshold.copy [https://github.com/d3/d3-scale/blob/master/README.md#threshold_copy] - create a copy of this scale.






Ordinal Scales [https://github.com/d3/d3-scale/blob/master/README.md#ordinal-scales]

Map a discrete domain to a discrete range.


	d3.scaleOrdinal [https://github.com/d3/d3-scale/blob/master/README.md#scaleOrdinal] - create an ordinal scale.

	ordinal [https://github.com/d3/d3-scale/blob/master/README.md#_ordinal] - compute the range value corresponding to a given domain value.

	ordinal.domain [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_domain] - set the input domain.

	ordinal.range [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_range] - set the output range.

	ordinal.unknown [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_unknown] - set the output value for unknown inputs.

	ordinal.copy [https://github.com/d3/d3-scale/blob/master/README.md#ordinal_copy] - create a copy of this scale.

	d3.scaleImplicit [https://github.com/d3/d3-scale/blob/master/README.md#scaleImplicit] - a special unknown value for implicit domains.

	d3.scaleBand [https://github.com/d3/d3-scale/blob/master/README.md#scaleBand] - create an ordinal band scale.

	band [https://github.com/d3/d3-scale/blob/master/README.md#_band] - compute the band start corresponding to a given domain value.

	band.domain [https://github.com/d3/d3-scale/blob/master/README.md#band_domain] - set the input domain.

	band.range [https://github.com/d3/d3-scale/blob/master/README.md#band_range] - set the output range.

	band.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#band_rangeRound] - set the output range and enable rounding.

	band.round [https://github.com/d3/d3-scale/blob/master/README.md#band_round] - enable rounding.

	band.paddingInner [https://github.com/d3/d3-scale/blob/master/README.md#band_paddingInner] - set padding between bands.

	band.paddingOuter [https://github.com/d3/d3-scale/blob/master/README.md#band_paddingOuter] - set padding outside the first and last bands.

	band.padding [https://github.com/d3/d3-scale/blob/master/README.md#band_padding] - set padding outside and between bands.

	band.align [https://github.com/d3/d3-scale/blob/master/README.md#band_align] - set band alignment, if there is extra space.

	band.bandwidth [https://github.com/d3/d3-scale/blob/master/README.md#band_bandwidth] - get the width of each band.

	band.step [https://github.com/d3/d3-scale/blob/master/README.md#band_step] - get the distance between the starts of adjacent bands.

	band.copy [https://github.com/d3/d3-scale/blob/master/README.md#band_copy] - create a copy of this scale.

	d3.scalePoint [https://github.com/d3/d3-scale/blob/master/README.md#scalePoint] - create an ordinal point scale.

	point [https://github.com/d3/d3-scale/blob/master/README.md#_point] - compute the point corresponding to a given domain value.

	point.domain [https://github.com/d3/d3-scale/blob/master/README.md#point_domain] - set the input domain.

	point.range [https://github.com/d3/d3-scale/blob/master/README.md#point_range] - set the output range.

	point.rangeRound [https://github.com/d3/d3-scale/blob/master/README.md#point_rangeRound] - set the output range and enable rounding.

	point.round [https://github.com/d3/d3-scale/blob/master/README.md#point_round] - enable rounding.

	point.padding [https://github.com/d3/d3-scale/blob/master/README.md#point_padding] - set padding outside the first and last point.

	point.align [https://github.com/d3/d3-scale/blob/master/README.md#point_align] - set point alignment, if there is extra space.

	point.bandwidth [https://github.com/d3/d3-scale/blob/master/README.md#point_bandwidth] - returns zero.

	point.step [https://github.com/d3/d3-scale/blob/master/README.md#point_step] - get the distance between the starts of adjacent points.

	point.copy [https://github.com/d3/d3-scale/blob/master/README.md#point_copy] - create a copy of this scale.

	d3.schemeCategory10 [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory10] - a categorical scheme with 10 colors.

	d3.schemeCategory20 [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory20] - a categorical scheme with 20 colors.

	d3.schemeCategory20b [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory20b] - a categorical scheme with 20 colors.

	d3.schemeCategory20c [https://github.com/d3/d3-scale/blob/master/README.md#schemeCategory20c] - a categorical scheme with 20 colors.








Selections (d3-selection) [https://github.com/d3/d3-selection]

Transform the DOM by selecting elements and joining to data.


Selecting Elements [https://github.com/d3/d3-selection/blob/master/README.md#selecting-elements]


	d3.selection [https://github.com/d3/d3-selection/blob/master/README.md#selection] - select the root document element.

	d3.select [https://github.com/d3/d3-selection/blob/master/README.md#select] - select an element from the document.

	d3.selectAll [https://github.com/d3/d3-selection/blob/master/README.md#selectAll] - select multiple elements from the document.

	selection.select [https://github.com/d3/d3-selection/blob/master/README.md#selection_select] - select a descendant element for each selected element.

	selection.selectAll [https://github.com/d3/d3-selection/blob/master/README.md#selection_selectAll] - select multiple descendants for each selected element.

	selection.filter [https://github.com/d3/d3-selection/blob/master/README.md#selection_filter] - filter elements based on data.

	selection.merge [https://github.com/d3/d3-selection/blob/master/README.md#selection_merge] - merge this selection with another.

	d3.matcher [https://github.com/d3/d3-selection/blob/master/README.md#matcher] - test whether an element matches a selector.

	d3.selector [https://github.com/d3/d3-selection/blob/master/README.md#selector] - select an element.

	d3.selectorAll [https://github.com/d3/d3-selection/blob/master/README.md#selectorAll] - select elements.

	d3.window [https://github.com/d3/d3-selection/blob/master/README.md#window] - get a node’s owner window.






Modifying Elements [https://github.com/d3/d3-selection/blob/master/README.md#modifying-elements]


	selection.attr [https://github.com/d3/d3-selection/blob/master/README.md#selection_attr] - get or set an attribute.

	selection.classed [https://github.com/d3/d3-selection/blob/master/README.md#selection_classed] - get, add or remove CSS classes.

	selection.style [https://github.com/d3/d3-selection/blob/master/README.md#selection_style] - get or set a style property.

	selection.property [https://github.com/d3/d3-selection/blob/master/README.md#selection_property] - get or set a (raw) property.

	selection.text [https://github.com/d3/d3-selection/blob/master/README.md#selection_text] - get or set the text content.

	selection.html [https://github.com/d3/d3-selection/blob/master/README.md#selection_html] - get or set the inner HTML.

	selection.append [https://github.com/d3/d3-selection/blob/master/README.md#selection_append] - create, append and select new elements.

	selection.insert [https://github.com/d3/d3-selection/blob/master/README.md#selection_insert] - create, insert and select new elements.

	selection.remove [https://github.com/d3/d3-selection/blob/master/README.md#selection_remove] - remove elements from the document.

	selection.sort [https://github.com/d3/d3-selection/blob/master/README.md#selection_sort] - sort elements in the document based on data.

	selection.order [https://github.com/d3/d3-selection/blob/master/README.md#selection_order] - reorders elements in the document to match the selection.

	selection.raise [https://github.com/d3/d3-selection/blob/master/README.md#selection_raise] - reorders each element as the last child of its parent.

	selection.lower [https://github.com/d3/d3-selection/blob/master/README.md#selection_lower] - reorders each element as the first child of its parent.

	d3.creator [https://github.com/d3/d3-selection/blob/master/README.md#creator] - create an element by name.






Joining Data [https://github.com/d3/d3-selection/blob/master/README.md#joining-data]


	selection.data [https://github.com/d3/d3-selection/blob/master/README.md#selection_data] - join elements to data.

	selection.enter [https://github.com/d3/d3-selection/blob/master/README.md#selection_enter] - get the enter selection (data missing elements).

	selection.exit [https://github.com/d3/d3-selection/blob/master/README.md#selection_exit] - get the exit selection (elements missing data).

	selection.datum [https://github.com/d3/d3-selection/blob/master/README.md#selection_datum] - get or set element data (without joining).






Handling Events [https://github.com/d3/d3-selection/blob/master/README.md#handling-events]


	selection.on [https://github.com/d3/d3-selection/blob/master/README.md#selection_on] - add or remove event listeners.

	selection.dispatch [https://github.com/d3/d3-selection/blob/master/README.md#selection_dispatch] - dispatch a custom event.

	d3.event [https://github.com/d3/d3-selection/blob/master/README.md#event] - the current user event, during interaction.

	d3.customEvent [https://github.com/d3/d3-selection/blob/master/README.md#customEvent] - temporarily define a custom event.

	d3.mouse [https://github.com/d3/d3-selection/blob/master/README.md#mouse] - get the mouse position relative to a given container.

	d3.touch [https://github.com/d3/d3-selection/blob/master/README.md#touch] - get a touch position relative to a given container.

	d3.touches [https://github.com/d3/d3-selection/blob/master/README.md#touches] - get the touch positions relative to a given container.






Control Flow [https://github.com/d3/d3-selection/blob/master/README.md#control-flow]


	selection.each [https://github.com/d3/d3-selection/blob/master/README.md#selection_each] - call a function for each element.

	selection.call [https://github.com/d3/d3-selection/blob/master/README.md#selection_call] - call a function with this selection.

	selection.empty [https://github.com/d3/d3-selection/blob/master/README.md#selection_empty] - returns true if this selection is empty.

	selection.nodes [https://github.com/d3/d3-selection/blob/master/README.md#selection_nodes] - returns an array of all selected elements.

	selection.node [https://github.com/d3/d3-selection/blob/master/README.md#selection_node] - returns the first (non-null) element.

	selection.size [https://github.com/d3/d3-selection/blob/master/README.md#selection_size] - returns the count of elements.






Local Variables [https://github.com/d3/d3-selection/blob/master/README.md#local-variables]


	d3.local [https://github.com/d3/d3-selection/blob/master/README.md#local] - declares a new local variable.

	local.set [https://github.com/d3/d3-selection/blob/master/README.md#local_set] - set a local variable’s value.

	local.get [https://github.com/d3/d3-selection/blob/master/README.md#local_get] - get a local variable’s value.

	local.remove [https://github.com/d3/d3-selection/blob/master/README.md#local_remove] - delete a local variable.

	local.toString [https://github.com/d3/d3-selection/blob/master/README.md#local_toString] - get the property identifier of a local variable.






Namespaces [https://github.com/d3/d3-selection/blob/master/README.md#namespaces]


	d3.namespace [https://github.com/d3/d3-selection/blob/master/README.md#namespace] - qualify a prefixed XML name, such as “xlink:href”.

	d3.namespaces [https://github.com/d3/d3-selection/blob/master/README.md#namespaces] - the built-in XML namespaces.








Shapes (d3-shape) [https://github.com/d3/d3-shape]

Graphical primitives for visualization.


Arcs [https://github.com/d3/d3-shape/blob/master/README.md#arcs]

Circular or annular sectors, as in a pie or donut chart.


	d3.arc [https://github.com/d3/d3-shape/blob/master/README.md#arc] - create a new arc generator.

	arc [https://github.com/d3/d3-shape/blob/master/README.md#_arc] - generate an arc for the given datum.

	arc.centroid [https://github.com/d3/d3-shape/blob/master/README.md#arc_centroid] - compute an arc’s midpoint.

	arc.innerRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_innerRadius] - set the inner radius.

	arc.outerRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_outerRadius] - set the outer radius.

	arc.cornerRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_cornerRadius] - set the corner radius, for rounded corners.

	arc.startAngle [https://github.com/d3/d3-shape/blob/master/README.md#arc_startAngle] - set the start angle.

	arc.endAngle [https://github.com/d3/d3-shape/blob/master/README.md#arc_endAngle] - set the end angle.

	arc.padAngle [https://github.com/d3/d3-shape/blob/master/README.md#arc_padAngle] - set the angle between adjacent arcs, for padded arcs.

	arc.padRadius [https://github.com/d3/d3-shape/blob/master/README.md#arc_padRadius] - set the radius at which to linearize padding.

	arc.context [https://github.com/d3/d3-shape/blob/master/README.md#arc_context] - set the rendering context.






Pies [https://github.com/d3/d3-shape/blob/master/README.md#pies]

Compute the necessary angles to represent a tabular dataset as a pie or donut chart.


	d3.pie [https://github.com/d3/d3-shape/blob/master/README.md#pie] - create a new pie generator.

	pie [https://github.com/d3/d3-shape/blob/master/README.md#_pie] - compute the arc angles for the given dataset.

	pie.value [https://github.com/d3/d3-shape/blob/master/README.md#pie_value] - set the value accessor.

	pie.sort [https://github.com/d3/d3-shape/blob/master/README.md#pie_sort] - set the sort order comparator.

	pie.sortValues [https://github.com/d3/d3-shape/blob/master/README.md#pie_sortValues] - set the sort order comparator.

	pie.startAngle [https://github.com/d3/d3-shape/blob/master/README.md#pie_startAngle] - set the overall start angle.

	pie.endAngle [https://github.com/d3/d3-shape/blob/master/README.md#pie_endAngle] - set the overall end angle.

	pie.padAngle [https://github.com/d3/d3-shape/blob/master/README.md#pie_padAngle] - set the pad angle between adjacent arcs.






Lines [https://github.com/d3/d3-shape/blob/master/README.md#lines]

A spline or polyline, as in a line chart.


	d3.line [https://github.com/d3/d3-shape/blob/master/README.md#line] - create a new line generator.

	line [https://github.com/d3/d3-shape/blob/master/README.md#_line] - generate a line for the given dataset.

	line.x [https://github.com/d3/d3-shape/blob/master/README.md#line_x] - set the x accessor.

	line.y [https://github.com/d3/d3-shape/blob/master/README.md#line_y] - set the y accessor.

	line.defined [https://github.com/d3/d3-shape/blob/master/README.md#line_defined] - set the defined accessor.

	line.curve [https://github.com/d3/d3-shape/blob/master/README.md#line_curve] - set the curve interpolator.

	line.context [https://github.com/d3/d3-shape/blob/master/README.md#line_context] - set the rendering context.

	d3.radialLine [https://github.com/d3/d3-shape/blob/master/README.md#radialLine] - create a new radial line generator.

	radialLine [https://github.com/d3/d3-shape/blob/master/README.md#_radialLine] - generate a line for the given dataset.

	radialLine.angle [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_angle] - set the angle accessor.

	radialLine.radius [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_radius] - set the radius accessor.

	radialLine.defined [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_defined] - set the defined accessor.

	radialLine.curve [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_curve] - set the curve interpolator.

	radialLine.context [https://github.com/d3/d3-shape/blob/master/README.md#radialLine_context] - set the rendering context.






Areas [https://github.com/d3/d3-shape/blob/master/README.md#areas]

An area, defined by a bounding topline and baseline, as in an area chart.


	d3.area [https://github.com/d3/d3-shape/blob/master/README.md#area] - create a new area generator.

	area [https://github.com/d3/d3-shape/blob/master/README.md#_area] - generate an area for the given dataset.

	area.x [https://github.com/d3/d3-shape/blob/master/README.md#area_x] - set the x0 and x1 accessors.

	area.x0 [https://github.com/d3/d3-shape/blob/master/README.md#area_x0] - set the baseline x accessor.

	area.x1 [https://github.com/d3/d3-shape/blob/master/README.md#area_x1] - set the topline x accessor.

	area.y [https://github.com/d3/d3-shape/blob/master/README.md#area_y] - set the y0 and y1 accessors.

	area.y0 [https://github.com/d3/d3-shape/blob/master/README.md#area_y0] - set the baseline y accessor.

	area.y1 [https://github.com/d3/d3-shape/blob/master/README.md#area_y1] - set the topline y accessor.

	area.defined [https://github.com/d3/d3-shape/blob/master/README.md#area_defined] - set the defined accessor.

	area.curve [https://github.com/d3/d3-shape/blob/master/README.md#area_curve] - set the curve interpolator.

	area.context [https://github.com/d3/d3-shape/blob/master/README.md#area_context] - set the rendering context.

	area.lineX0 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineX0] - derive a line for the left edge of an area.

	area.lineX1 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineX1] - derive a line for the right edge of an area.

	area.lineY0 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineY0] - derive a line for the top edge of an area.

	area.lineY1 [https://github.com/d3/d3-shape/blob/master/README.md#area_lineY1] - derive a line for the bottom edge of an area.

	d3.radialArea [https://github.com/d3/d3-shape/blob/master/README.md#radialArea] - create a new radial area generator.

	radialArea [https://github.com/d3/d3-shape/blob/master/README.md#_radialArea] - generate an area for the given dataset.

	radialArea.angle [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_angle] - set the start and end angle accessors.

	radialArea.startAngle [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_startAngle] - set the start angle accessor.

	radialArea.endAngle [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_endAngle] - set the end angle accessor.

	radialArea.radius [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_radius] - set the inner and outer radius accessors.

	radialArea.innerRadius [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_innerRadius] - set the inner radius accessor.

	radialArea.outerRadius [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_outerRadius] - set the outer radius accessor.

	radialArea.defined [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_defined] - set the defined accessor.

	radialArea.curve [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_curve] - set the curve interpolator.

	radialArea.context [https://github.com/d3/d3-shape/blob/master/README.md#radialArea_context] - set the rendering context.

	radialArea.lineStartAngle [https://github.com/d3/d3-shape/blob/master/README.md#area_lineStartAngle] - derive a line for the start edge of an area.

	radialArea.lineEndAngle [https://github.com/d3/d3-shape/blob/master/README.md#area_lineEndAngle] - derive a line for the end edge of an area.

	radialArea.lineInnerRadius [https://github.com/d3/d3-shape/blob/master/README.md#area_lineInnerRadius] - derive a line for the inner edge of an area.

	radialArea.lineOuterRadius [https://github.com/d3/d3-shape/blob/master/README.md#area_lineOuterRadius] - derive a line for the outer edge of an area.






Curves [https://github.com/d3/d3-shape/blob/master/README.md#curves]

Interpolate between points to produce a continuous shape.


	d3.curveBasis [https://github.com/d3/d3-shape/blob/master/README.md#curveBasis] - a cubic basis spline, repeating the end points.

	d3.curveBasisClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveBasisClosed] - a closed cubic basis spline.

	d3.curveBasisOpen [https://github.com/d3/d3-shape/blob/master/README.md#curveBasisOpen] - a cubic basis spline.

	d3.curveBundle [https://github.com/d3/d3-shape/blob/master/README.md#curveBundle] - a straightened cubic basis spline.

	bundle.beta [https://github.com/d3/d3-shape/blob/master/README.md#bundle_beta] - set the bundle tension beta.

	d3.curveCardinal [https://github.com/d3/d3-shape/blob/master/README.md#curveCardinal] - a cubic cardinal spline, with one-sided difference at each end.

	d3.curveCardinalClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveCardinalClosed] - a closed cubic cardinal spline.

	d3.curveCardinalOpen [https://github.com/d3/d3-shape/blob/master/README.md#curveCardinalOpen] - a cubic cardinal spline.

	cardinal.tension [https://github.com/d3/d3-shape/blob/master/README.md#cardinal_tension] - set the cardinal spline tension.

	d3.curveCatmullRom [https://github.com/d3/d3-shape/blob/master/README.md#curveCatmullRom] - a cubic Catmull–Rom spline, with one-sided difference at each end.

	d3.curveCatmullRomClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveCatmullRomClosed] - a closed cubic Catmull–Rom spline.

	d3.curveCatmullRomOpen [https://github.com/d3/d3-shape/blob/master/README.md#curveCatmullRomOpen] - a cubic Catmull–Rom spline.

	catmullRom.alpha [https://github.com/d3/d3-shape/blob/master/README.md#catmullRom_alpha] - set the Catmull–Rom parameter alpha.

	d3.curveLinear [https://github.com/d3/d3-shape/blob/master/README.md#curveLinear] - a polyline.

	d3.curveLinearClosed [https://github.com/d3/d3-shape/blob/master/README.md#curveLinearClosed] - a closed polyline.

	d3.curveMonotoneX [https://github.com/d3/d3-shape/blob/master/README.md#curveMonotoneX] - a cubic spline that, given monotonicity in x, preserves it in y.

	d3.curveMonotoneY [https://github.com/d3/d3-shape/blob/master/README.md#curveMonotoneY] - a cubic spline that, given monotonicity in y, preserves it in x.

	d3.curveNatural [https://github.com/d3/d3-shape/blob/master/README.md#curveNatural] - a natural cubic spline.

	d3.curveStep [https://github.com/d3/d3-shape/blob/master/README.md#curveStep] - a piecewise constant function.

	d3.curveStepAfter [https://github.com/d3/d3-shape/blob/master/README.md#curveStepAfter] - a piecewise constant function.

	d3.curveStepBefore [https://github.com/d3/d3-shape/blob/master/README.md#curveStepBefore] - a piecewise constant function.

	curve.areaStart [https://github.com/d3/d3-shape/blob/master/README.md#curve_areaStart] - start a new area segment.

	curve.areaEnd [https://github.com/d3/d3-shape/blob/master/README.md#curve_areaEnd] - end the current area segment.

	curve.lineStart [https://github.com/d3/d3-shape/blob/master/README.md#curve_lineStart] - start a new line segment.

	curve.lineEnd [https://github.com/d3/d3-shape/blob/master/README.md#curve_lineEnd] - end the current line segment.

	curve.point [https://github.com/d3/d3-shape/blob/master/README.md#curve_point] - add a point to the current line segment.






Symbols [https://github.com/d3/d3-shape/blob/master/README.md#symbols]

A categorical shape encoding, as in a scatterplot.


	d3.symbol [https://github.com/d3/d3-shape/blob/master/README.md#symbol] - create a new symbol generator.

	symbol [https://github.com/d3/d3-shape/blob/master/README.md#_symbol] - generate a symbol for the given datum.

	symbol.type [https://github.com/d3/d3-shape/blob/master/README.md#symbol_type] - set the symbol type.

	symbol.size [https://github.com/d3/d3-shape/blob/master/README.md#symbol_size] - set the size of the symbol in square pixels.

	symbol.context [https://github.com/d3/d3-shape/blob/master/README.md#symbol_context] - set the rendering context.

	d3.symbols [https://github.com/d3/d3-shape/blob/master/README.md#symbols] - the array of built-in symbol types.

	d3.symbolCircle [https://github.com/d3/d3-shape/blob/master/README.md#symbolCircle] - a circle.

	d3.symbolCross [https://github.com/d3/d3-shape/blob/master/README.md#symbolCross] - a Greek cross with arms of equal length.

	d3.symbolDiamond [https://github.com/d3/d3-shape/blob/master/README.md#symbolDiamond] - a rhombus.

	d3.symbolSquare [https://github.com/d3/d3-shape/blob/master/README.md#symbolSquare] - a square.

	d3.symbolStar [https://github.com/d3/d3-shape/blob/master/README.md#symbolStar] - a pentagonal star (pentagram).

	d3.symbolTriangle [https://github.com/d3/d3-shape/blob/master/README.md#symbolTriangle] - an up-pointing triangle.

	d3.symbolWye [https://github.com/d3/d3-shape/blob/master/README.md#symbolWye] - an up-pointing triangle.

	symbolType.draw [https://github.com/d3/d3-shape/blob/master/README.md#symbolType_draw] - draw this symbol to the given context.






Stacks [https://github.com/d3/d3-shape/blob/master/README.md#stacks]

Stack shapes, placing one adjacent to another, as in a stacked bar chart.


	d3.stack [https://github.com/d3/d3-shape/blob/master/README.md#stack] - create a new stack generator.

	stack [https://github.com/d3/d3-shape/blob/master/README.md#_stack] - generate a stack for the given dataset.

	stack.keys [https://github.com/d3/d3-shape/blob/master/README.md#stack_keys] - set the keys accessor.

	stack.value [https://github.com/d3/d3-shape/blob/master/README.md#stack_value] - set the value accessor.

	stack.order [https://github.com/d3/d3-shape/blob/master/README.md#stack_order] - set the order accessor.

	stack.offset [https://github.com/d3/d3-shape/blob/master/README.md#stack_offset] - set the offset accessor.

	d3.stackOrderAscending [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderAscending] - put the smallest series on bottom.

	d3.stackOrderDescending [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderDescending] - put the largest series on bottom.

	d3.stackOrderInsideOut [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderInsideOut] - put larger series in the middle.

	d3.stackOrderNone [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderNone] - use the given series order.

	d3.stackOrderReverse [https://github.com/d3/d3-shape/blob/master/README.md#stackOrderReverse] - use the reverse of the given series order.

	d3.stackOffsetExpand [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetExpand] - normalize the baseline to zero and topline to one.

	d3.stackOffsetNone [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetNone] - apply a zero baseline.

	d3.stackOffsetSilhouette [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetSilhouette] - center the streamgraph around zero.

	d3.stackOffsetWiggle [https://github.com/d3/d3-shape/blob/master/README.md#stackOffsetWiggle] - minimize streamgraph wiggling.








Time Formats (d3-time-format) [https://github.com/d3/d3-time-format]

Parse and format times, inspired by strptime and strftime.


	d3.timeFormat [https://github.com/d3/d3-time-format/blob/master/README.md#timeFormat] - alias for locale.format on the default locale.

	d3.timeParse [https://github.com/d3/d3-time-format/blob/master/README.md#timeParse] - alias for locale.parse on the default locale.

	d3.utcFormat [https://github.com/d3/d3-time-format/blob/master/README.md#utcFormat] -  alias for locale.utcFormat on the default locale.

	d3.utcParse [https://github.com/d3/d3-time-format/blob/master/README.md#utcParse] -  alias for locale.utcParse on the default locale.

	d3.isoFormat [https://github.com/d3/d3-time-format/blob/master/README.md#isoFormat] - an ISO 8601 UTC formatter.

	d3.isoParse [https://github.com/d3/d3-time-format/blob/master/README.md#isoParse] - an ISO 8601 UTC parser.

	d3.timeFormatLocale [https://github.com/d3/d3-time-format/blob/master/README.md#timeFormatLocale] - define a custom locale.

	d3.timeFormatDefaultLocale [https://github.com/d3/d3-time-format/blob/master/README.md#timeFormatDefaultLocale] - define the default locale.

	locale.format [https://github.com/d3/d3-time-format/blob/master/README.md#locale_format] - create a time formatter.

	locale.parse [https://github.com/d3/d3-time-format/blob/master/README.md#locale_parse] - create a time parser.

	locale.utcFormat [https://github.com/d3/d3-time-format/blob/master/README.md#locale_utcFormat] - create a UTC formatter.

	locale.utcParse [https://github.com/d3/d3-time-format/blob/master/README.md#locale_utcParse] - create a UTC parser.






Time Intervals (d3-time) [https://github.com/d3/d3-time]

A calculator for humanity’s peculiar conventions of time.


	d3.timeInterval [https://github.com/d3/d3-time/blob/master/README.md#timeInterval] - implement a new custom time interval.

	interval [https://github.com/d3/d3-time/blob/master/README.md#_interval] - alias for interval.floor.

	interval.floor [https://github.com/d3/d3-time/blob/master/README.md#interval_floor] - round down to the nearest boundary.

	interval.round [https://github.com/d3/d3-time/blob/master/README.md#interval_round] - round to the nearest boundary.

	interval.ceil [https://github.com/d3/d3-time/blob/master/README.md#interval_ceil] - round up to the nearest boundary.

	interval.offset [https://github.com/d3/d3-time/blob/master/README.md#interval_offset] - offset a date by some number of intervals.

	interval.range [https://github.com/d3/d3-time/blob/master/README.md#interval_range] - generate a range of dates at interval boundaries.

	interval.filter [https://github.com/d3/d3-time/blob/master/README.md#interval_filter] - create a filtered subset of this interval.

	interval.every [https://github.com/d3/d3-time/blob/master/README.md#interval_every] - create a filtered subset of this interval.

	interval.count [https://github.com/d3/d3-time/blob/master/README.md#interval_count] - count interval boundaries between two dates.

	d3.timeMillisecond [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond], d3.utcMillisecond [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond] - the millisecond interval.

	d3.timeMilliseconds [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond], d3.utcMilliseconds [https://github.com/d3/d3-time/blob/master/README.md#timeMillisecond] - aliases for millisecond.range.

	d3.timeSecond [https://github.com/d3/d3-time/blob/master/README.md#timeSecond], d3.utcSecond [https://github.com/d3/d3-time/blob/master/README.md#timeSecond] - the second interval.

	d3.timeSeconds [https://github.com/d3/d3-time/blob/master/README.md#timeSecond], d3.utcSeconds [https://github.com/d3/d3-time/blob/master/README.md#timeSecond] - aliases for second.range.

	d3.timeMinute [https://github.com/d3/d3-time/blob/master/README.md#timeMinute], d3.utcMinute [https://github.com/d3/d3-time/blob/master/README.md#timeMinute] - the minute interval.

	d3.timeMinutes [https://github.com/d3/d3-time/blob/master/README.md#timeMinute], d3.utcMinutes [https://github.com/d3/d3-time/blob/master/README.md#timeMinute] - aliases for minute.range.

	d3.timeHour [https://github.com/d3/d3-time/blob/master/README.md#timeHour], d3.utcHour [https://github.com/d3/d3-time/blob/master/README.md#timeHour] - the hour interval.

	d3.timeHours [https://github.com/d3/d3-time/blob/master/README.md#timeHour], d3.utcHours [https://github.com/d3/d3-time/blob/master/README.md#timeHour] - aliases for hour.range.

	d3.timeDay [https://github.com/d3/d3-time/blob/master/README.md#timeDay], d3.utcDay [https://github.com/d3/d3-time/blob/master/README.md#timeDay] - the day interval.

	d3.timeDays [https://github.com/d3/d3-time/blob/master/README.md#timeDay], d3.utcDays [https://github.com/d3/d3-time/blob/master/README.md#timeDay] - aliases for day.range.

	d3.timeWeek [https://github.com/d3/d3-time/blob/master/README.md#timeWeek], d3.utcWeek [https://github.com/d3/d3-time/blob/master/README.md#timeWeek] - aliases for sunday.

	d3.timeWeeks [https://github.com/d3/d3-time/blob/master/README.md#timeWeek], d3.utcWeeks [https://github.com/d3/d3-time/blob/master/README.md#timeWeek] - aliases for week.range.

	d3.timeSunday [https://github.com/d3/d3-time/blob/master/README.md#timeSunday], d3.utcSunday [https://github.com/d3/d3-time/blob/master/README.md#timeSunday] - the week interval, starting on Sunday.

	d3.timeSundays [https://github.com/d3/d3-time/blob/master/README.md#timeSunday], d3.utcSundays [https://github.com/d3/d3-time/blob/master/README.md#timeSunday] - aliases for sunday.range.

	d3.timeMonday [https://github.com/d3/d3-time/blob/master/README.md#timeMonday], d3.utcMonday [https://github.com/d3/d3-time/blob/master/README.md#timeMonday] - the week interval, starting on Monday.

	d3.timeMondays [https://github.com/d3/d3-time/blob/master/README.md#timeMonday], d3.utcMondays [https://github.com/d3/d3-time/blob/master/README.md#timeMonday] - aliases for monday.range.

	d3.timeTuesday [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday], d3.utcTuesday [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday] - the week interval, starting on Tuesday.

	d3.timeTuesdays [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday], d3.utcTuesdays [https://github.com/d3/d3-time/blob/master/README.md#timeTuesday] - aliases for tuesday.range.

	d3.timeWednesday [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday], d3.utcWednesday [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday] - the week interval, starting on Wednesday.

	d3.timeWednesdays [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday], d3.utcWednesdays [https://github.com/d3/d3-time/blob/master/README.md#timeWednesday] - aliases for wednesday.range.

	d3.timeThursday [https://github.com/d3/d3-time/blob/master/README.md#timeThursday], d3.utcThursday [https://github.com/d3/d3-time/blob/master/README.md#timeThursday] - the week interval, starting on Thursday.

	d3.timeThursdays [https://github.com/d3/d3-time/blob/master/README.md#timeThursday], d3.utcThursdays [https://github.com/d3/d3-time/blob/master/README.md#timeThursday] - aliases for thursday.range.

	d3.timeFriday [https://github.com/d3/d3-time/blob/master/README.md#timeFriday], d3.utcFriday [https://github.com/d3/d3-time/blob/master/README.md#timeFriday] - the week interval, starting on Friday.

	d3.timeFridays [https://github.com/d3/d3-time/blob/master/README.md#timeFriday], d3.utcFridays [https://github.com/d3/d3-time/blob/master/README.md#timeFriday] - aliases for friday.range.

	d3.timeSaturday [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday], d3.utcSaturday [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday] - the week interval, starting on Saturday.

	d3.timeSaturdays [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday], d3.utcSaturdays [https://github.com/d3/d3-time/blob/master/README.md#timeSaturday] - aliases for saturday.range.

	d3.timeMonth [https://github.com/d3/d3-time/blob/master/README.md#timeMonth], d3.utcMonth [https://github.com/d3/d3-time/blob/master/README.md#timeMonth] - the month interval.

	d3.timeMonths [https://github.com/d3/d3-time/blob/master/README.md#timeMonth], d3.utcMonths [https://github.com/d3/d3-time/blob/master/README.md#timeMonth] - aliases for month.range.

	d3.timeYear [https://github.com/d3/d3-time/blob/master/README.md#timeYear], d3.utcYear [https://github.com/d3/d3-time/blob/master/README.md#timeYear] - the year interval.

	d3.timeYears [https://github.com/d3/d3-time/blob/master/README.md#timeYear], d3.utcYears [https://github.com/d3/d3-time/blob/master/README.md#timeYear] - aliases for year.range.






Timers (d3-timer) [https://github.com/d3/d3-timer]

An efficient queue for managing thousands of concurrent animations.


	d3.now [https://github.com/d3/d3-timer/blob/master/README.md#now] - get the current high-resolution time.

	d3.timer [https://github.com/d3/d3-timer/blob/master/README.md#timer] - schedule a new timer.

	timer.restart [https://github.com/d3/d3-timer/blob/master/README.md#timer_restart] - reset the timer’s start time and callback.

	timer.stop [https://github.com/d3/d3-timer/blob/master/README.md#timer_stop] - stop the timer.

	d3.timerFlush [https://github.com/d3/d3-timer/blob/master/README.md#timerFlush] - immediately execute any eligible timers.

	d3.timeout [https://github.com/d3/d3-timer/blob/master/README.md#timeout] - schedule a timer that stops on its first callback.

	d3.interval [https://github.com/d3/d3-timer/blob/master/README.md#interval] - schedule a timer that is called with a configurable period.






Transitions (d3-transition) [https://github.com/d3/d3-transition]

Animated transitions for selections.


	selection.transition [https://github.com/d3/d3-transition/blob/master/README.md#selection_transition] - schedule a transition for the selected elements.

	selection.interrupt [https://github.com/d3/d3-transition/blob/master/README.md#selection_interrupt] - interrupt and cancel transitions on the selected elements.

	d3.transition [https://github.com/d3/d3-transition/blob/master/README.md#transition] - schedule a transition on the root document element.

	transition.select [https://github.com/d3/d3-transition/blob/master/README.md#transition_select] - schedule a transition on the selected elements.

	transition.selectAll [https://github.com/d3/d3-transition/blob/master/README.md#transition_selectAll] - schedule a transition on the selected elements.

	transition.filter [https://github.com/d3/d3-transition/blob/master/README.md#transition_filter] - filter elements based on data.

	transition.merge [https://github.com/d3/d3-transition/blob/master/README.md#transition_merge] - merge this transition with another.

	transition.selection [https://github.com/d3/d3-transition/blob/master/README.md#transition_selection] - returns a selection for this transition.

	transition.transition [https://github.com/d3/d3-transition/blob/master/README.md#transition_transition] - schedule a new transition following this one.

	transition.call [https://github.com/d3/d3-transition/blob/master/README.md#transition_call] - call a function with this transition.

	transition.nodes [https://github.com/d3/d3-transition/blob/master/README.md#transition_nodes] - returns an array of all selected elements.

	transition.node [https://github.com/d3/d3-transition/blob/master/README.md#transition_node] - returns the first (non-null) element.

	transition.size [https://github.com/d3/d3-transition/blob/master/README.md#transition_size] - returns the count of elements.

	transition.empty [https://github.com/d3/d3-transition/blob/master/README.md#transition_empty] - returns true if this transition is empty.

	transition.each [https://github.com/d3/d3-transition/blob/master/README.md#transition_each] - call a function for each element.

	transition.on [https://github.com/d3/d3-transition/blob/master/README.md#transition_on] - add or remove transition event listeners.

	transition.attr [https://github.com/d3/d3-transition/blob/master/README.md#transition_attr] - tween the given attribute using the default interpolator.

	transition.attrTween [https://github.com/d3/d3-transition/blob/master/README.md#transition_attrTween] - tween the given attribute using a custom interpolator.

	transition.style [https://github.com/d3/d3-transition/blob/master/README.md#transition_style] - tween the given style property using the default interpolator.

	transition.styleTween [https://github.com/d3/d3-transition/blob/master/README.md#transition_styleTween] - tween the given style property using a custom interpolator.

	transition.text [https://github.com/d3/d3-transition/blob/master/README.md#transition_text] - set the text content when the transition starts.

	transition.remove [https://github.com/d3/d3-transition/blob/master/README.md#transition_remove] - remove the selected elements when the transition ends.

	transition.tween [https://github.com/d3/d3-transition/blob/master/README.md#transition_tween] - run custom code during the transition.

	transition.delay [https://github.com/d3/d3-transition/blob/master/README.md#transition_delay] - specify per-element delay in milliseconds.

	transition.duration [https://github.com/d3/d3-transition/blob/master/README.md#transition_duration] - specify per-element duration in milliseconds.

	transition.ease [https://github.com/d3/d3-transition/blob/master/README.md#transition_ease] - specify the easing function.

	d3.active [https://github.com/d3/d3-transition/blob/master/README.md#active] - select the active transition for a given node.

	d3.interrupt [https://github.com/d3/d3-transition/blob/master/README.md#interrupt] -






Voronoi Diagrams (d3-voronoi) [https://github.com/d3/d3-voronoi]

Compute the Voronoi diagram of a given set of points.


	d3.voronoi [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi] - create a new Voronoi generator.

	voronoi [https://github.com/d3/d3-voronoi/blob/master/README.md#_voronoi] - generate a new Voronoi diagram for the given points.

	voronoi.polygons [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_polygons] - compute the Voronoi polygons for the given points.

	voronoi.triangles [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_triangles] - compute the Delaunay triangles for the given points.

	voronoi.links [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_links] - compute the Delaunay links for the given points.

	voronoi.x [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_x] - set the x accessor.

	voronoi.y [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_y] - set the y accessor.

	voronoi.extent [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_extent] - set the observed extent of points.

	voronoi.size [https://github.com/d3/d3-voronoi/blob/master/README.md#voronoi_size] - set the observed extent of points.






Zooming (d3-zoom) [https://github.com/d3/d3-zoom]

Pan and zoom SVG, HTML or Canvas using mouse or touch input.


	d3.zoom [https://github.com/d3/d3-zoom/blob/master/README.md#zoom] - create a zoom behavior.

	zoom [https://github.com/d3/d3-zoom/blob/master/README.md#_zoom] - apply the zoom behavior to the selected elements.

	zoom.transform [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_transform] - change the transform for the selected elements.

	zoom.translateBy [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_translateBy] - translate the transform for the selected elements.

	zoom.scaleBy [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_scaleBy] - scale the transform for the selected elements.

	zoom.scaleTo [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_scaleTo] - scale the transform for the selected elements.

	zoom.filter [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_filter] - control which input events initiate zooming.

	zoom.extent [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_extent] - set the extent of the viewport.

	zoom.scaleExtent [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_scaleExtent] - set the allowed scale range.

	zoom.translateExtent [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_translateExtent] - set the extent of the zoomable world.

	zoom.duration [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_duration] - set the duration of zoom transitions.

	zoom.on [https://github.com/d3/d3-zoom/blob/master/README.md#zoom_on] - listen for zoom events.

	d3.zoomTransform [https://github.com/d3/d3-zoom/blob/master/README.md#zoomTransform] - get the zoom transform for a given element.

	transform.scale [https://github.com/d3/d3-zoom/blob/master/README.md#transform_scale] - scale a transform by the specified amount.

	transform.translate [https://github.com/d3/d3-zoom/blob/master/README.md#transform_translate] - translate a transform by the specified amount.

	transform.apply [https://github.com/d3/d3-zoom/blob/master/README.md#transform_apply] - apply the transform to the given point.

	transform.applyX [https://github.com/d3/d3-zoom/blob/master/README.md#transform_applyX] - apply the transform to the given x-coordinate.

	transform.applyY [https://github.com/d3/d3-zoom/blob/master/README.md#transform_applyY] - apply the transform to the given y-coordinate.

	transform.invert [https://github.com/d3/d3-zoom/blob/master/README.md#transform_invert] - unapply the transform to the given point.

	transform.invertX [https://github.com/d3/d3-zoom/blob/master/README.md#transform_invertX] - unapply the transform to the given x-coordinate.

	transform.invertY [https://github.com/d3/d3-zoom/blob/master/README.md#transform_invertY] - unapply the transform to the given y-coordinate.

	transform.rescaleX [https://github.com/d3/d3-zoom/blob/master/README.md#transform_rescaleX] - apply the transform to an x-scale’s domain.

	transform.rescaleY [https://github.com/d3/d3-zoom/blob/master/README.md#transform_rescaleY] - apply the transform to a y-scale’s domain.

	transform.toString [https://github.com/d3/d3-zoom/blob/master/README.md#transform_toString] - format the transform as an SVG transform string.

	d3.zoomIdentity [https://github.com/d3/d3-zoom/blob/master/README.md#zoomIdentity] - the identity transform.
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Concordancing

Concordancing is the task of getting an aligned list of keywords in context. Here’s a very basic example, using Industrial Society and Its Future as a corpus:

 >>> tech = corpus.words('r'techn*'})
 >>> tech.conc().format(n=10, columns=[L, M, R])

0    The continued development of  technology     will worsen the situation
1  vernments but the economic and  technological  basis of the present society
2     They want to make him study  technical      subjects become an executive o
3   program to acquire some petty  technical      skill then come to work on tim
4  rom nature are consequences of  technological  progress
5  n them and modern agricultural  technology     has made it possible for the e
6                      -LRB- Also  technology     exacerbates the effects of cro
7   changes very rapidly owing to  technological  change
8   they enthusiastically support  technological  progress and economic growth
9  e rapid drastic changes in the  technology     and the economy of a society w






Generating a concordance

When using corpkit, any interrogation is also optionally a concordance. If you use the do_concordancing keyword argument, your interrogation will have a concordance attribute containing concordance lines. Like interrogation results, concordances are stored as Pandas DataFrames. maxconc controls the number of lines produced.

>>> withconc = corp.interrogate({L: ['man', 'woman', 'person']},
...                             show=[W,P],
...                             do_concordancing=True,
...                             maxconc=500)

0   T Asian/JJ a/DT disabled/JJ  person/nn    or/cc a/dt woman/nn origin
1   led/JJ person/NN or/CC a/DT  woman/nn     originally/rb had/vbd no/d
2    woman/NN or/CC disabled/JJ  person/nn    but/cc a/dt minority/nn of
3   n/JJ immigrant/JJ abused/JJ  woman/nn     or/cc disabled/jj person/n
4   ing/VBG weak/JJ -LRB-/-LRB-  women/nns    -rrb-/-rrb- defeated/vbn -





If you like, you can use only_format_match=True to keep the left and right context simple:

>>> withconc = corp.interrogate({L: ['man', 'woman', 'person']},
...                             show=[W,P],
...                             only_format_match=True,
...                             do_concordancing=True,
...                             maxconc=500)

0   African an Asian a disabled  person/nn    or a woman originally had
1   sian a disabled person or a  woman/nn     originally had no derogato
2   nt abused woman or disabled  person/nn    but a minority of activist
3   ller Asian immigrant abused  woman/nn     or disabled person but a m
4   n image of being weak -LRB-  women/nns    -rrb- defeated -lrb- ameri





If you don’t want or need the interrogation data, you can use the concordance() method:

>>> conc = corpus.conc(T, r'/JJ.?/ > (NP <<# /man/)')








Displaying concordance lines

How concordance lines will be displayed really depends on your interpreter and environment. For the most part, though, you’ll want to use the format() method.

>>> lines.format(kind='s',
...              n=100,
...              window=50,
...              columns=[L, M, R])





kind='c'/'l'/'s' allows you to print as CSV, LaTeX, or simple string. n controls the number of results shown. window controls how much context to show in the left and right columns. columns accepts a list of column names to show.

Pandas’ set_option [http://pandas.pydata.org/pandas-docs/stable/generated/pandas.set_option.html] can be used to customise some visualisation defaults.




Working with concordance lines

You can edit concordance lines using the edit() method. You can use this method to keep or remove entries or subcorpora matching regular expressions or lists. Keep in mind that because concordance lines are DataFrames, you can use Pandas’ dedicated methods for working with text data.

### get just uk variants of words with variant spellings
>>> from corpkit.dictionaries import usa_convert
>>> concs = result.concordance.edit(just_entries=usa_convert.keys())





Concordance objects can be saved just like any other corpkit object:

>>> concs.save('adj_modifying_man')





You can also easily turn them into CSV data, or into LaTeX:

### pandas methods
>>> concs.to_csv()
>>> concs.to_latex()

### corpkit method: csv and latex
>>> concs.format('c', window=20, n=10)
>>> concs.format('l', window=20, n=10)








The calculate method

You might have begun to notice that interrogating and concordancing aren’t really very different tasks. If we drop the left and right context, and move the data around, we have all the data we get from an interrogation.

For this reason, you can use the calculate() method to generate an corpus.interrogation.Interrogation object containing a frequency count of the middle column of the concordance as the results attribute.

Therefore, one method for ensuring accuracy is to:



	Run an interrogation, using do_concordance=True

	Remove false positives from the concordance result using edit()

	Use the calculate() method to regenerate the overall frequencies

	Edit, visualise or export the data






If you’d like to randomise the order of your results, you can use lines.shuffle()
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Wordlists


Closed class word types

Various wordlists, mostly for subtypes of closed class words


	
corpkit.dictionaries.wordlists.wordlists = wordlists(pronouns=['all', 'another', 'any', 'anybody', 'anyone', 'anything', 'both', 'each', 'each', 'other', 'either', 'everybody', 'everyone', 'everything', 'few', 'he', 'her', 'hers', 'herself', 'him', 'himself', 'his', 'it', 'i', 'its', 'itself', 'many', 'me', 'mine', 'more', 'most', 'much', 'myself', 'neither', 'no', 'one', 'nobody', 'none', 'nothing', 'one', 'another', 'other', 'others', 'ours', 'ourselves', 'several', 'she', 'some', 'somebody', 'someone', 'something', 'that', 'their', 'theirs', 'them', 'there', 'themselves', 'these', 'they', 'this', 'those', 'us', 'we', 'what', 'whatever', 'which', 'whichever', 'who', 'whoever', 'whom', 'whomever', 'whose', 'you', 'your', 'yours', 'yourself', 'yourselves'], conjunctions=['though', 'although', 'even though', 'while', 'if', 'only if', 'unless', 'until', 'provided that', 'assuming that', 'even if', 'in case', 'lest', 'than', 'rather than', 'whether', 'as much as', 'whereas', 'after', 'as long as', 'as soon as', 'before', 'by the time', 'now that', 'once', 'since', 'till', 'until', 'when', 'whenever', 'while', 'because', 'since', 'so that', 'why', 'that', 'what', 'whatever', 'which', 'whichever', 'who', 'whoever', 'whom', 'whomever', 'whose', 'how', 'as though', 'as if', 'where', 'wherever', 'for', 'and', 'nor', 'but', 'or', 'yet', 'so', 'however'], articles=['a', 'an', 'the', 'teh'], determiners=['all', 'anotha', 'another', 'any', 'any-and-all', 'atta', 'both', 'certain', 'couple', 'dat', 'dem', 'dis', 'each', 'either', 'enough', 'enuf', 'enuff', 'every', 'few', 'fewer', 'fewest', 'her', 'hes', 'his', 'its', 'last', 'least', 'many', 'more', 'most', 'much', 'muchee', 'my', 'neither', 'nil', 'no', 'none', 'other', 'our', 'overmuch', 'owne', 'plenty', 'quodque', 'several', 'some', 'such', 'sufficient', 'that', 'their', 'them', 'these', 'they', 'thilk', 'thine', 'this', 'those', 'thy', 'umpteen', 'us', 'various', 'wat', 'we', 'what', 'whatever', 'which', 'whichever', 'yonder', 'you', 'your'], prepositions=['about', 'above', 'across', 'after', 'against', 'along', 'among', 'around', 'at', 'before', 'behind', 'below', 'beneath', 'beside', 'between', 'by', 'down', 'during', 'except', 'for', 'from', 'front', 'in', 'inside', 'instead', 'into', 'like', 'near', 'of', 'off', 'on', 'onto', 'out', 'outside', 'over', 'past', 'since', 'through', 'to', 'top', 'toward', 'under', 'underneath', 'until', 'up', 'upon', 'with', 'within', 'without'], connectors=['about', 'above', 'across', 'after', 'against', 'along', 'among', 'around', 'at', 'before', 'behind', 'below', 'beneath', 'beside', 'between', 'by', 'down', 'during', 'except', 'for', 'from', 'front', 'in', 'inside', 'instead', 'into', 'like', 'near', 'of', 'off', 'on', 'onto', 'out', 'outside', 'over', 'past', 'since', 'through', 'to', 'top', 'toward', 'under', 'underneath', 'until', 'up', 'upon', 'with', 'within', 'without'], modals=['would', 'will', 'can', 'could', 'may', 'should', 'might', 'must', 'ca', "'ll", "'d", 'wo', 'ought', 'need', 'shall', 'dare', 'shalt'], closedclass=["'d", "'ll", 'a', 'about', 'above', 'across', 'after', 'against', 'all', 'along', 'although', 'among', 'an', 'and', 'anotha', 'another', 'any', 'any-and-all', 'anybody', 'anyone', 'anything', 'around', 'as if', 'as long as', 'as much as', 'as soon as', 'as though', 'assuming that', 'at', 'atta', 'because', 'before', 'behind', 'below', 'beneath', 'beside', 'between', 'both', 'but', 'by', 'by the time', 'ca', 'can', 'certain', 'could', 'couple', 'dare', 'dat', 'dem', 'dis', 'down', 'during', 'each', 'either', 'enough', 'enuf', 'enuff', 'even if', 'even though', 'every', 'everybody', 'everyone', 'everything', 'except', 'few', 'fewer', 'fewest', 'for', 'from', 'front', 'he', 'her', 'hers', 'herself', 'hes', 'him', 'himself', 'his', 'how', 'however', 'i', 'if', 'in', 'in case', 'inside', 'instead', 'into', 'it', 'its', 'itself', 'last', 'least', 'lest', 'like', 'many', 'may', 'me', 'might', 'mine', 'more', 'most', 'much', 'muchee', 'must', 'my', 'myself', 'near', 'need', 'neither', 'nil', 'no', 'nobody', 'none', 'nor', 'not', 'nothing', 'now that', 'of', 'off', 'on', 'once', 'one', 'only if', 'onto', 'or', 'other', 'others', 'ought', 'our', 'ours', 'ourselves', 'out', 'outside', 'over', 'overmuch', 'owne', 'past', 'plenty', 'provided that', 'quodque', 'rather than', 'several', 'shall', 'shalt', 'she', 'should', 'since', 'so', 'so that', 'some', 'somebody', 'someone', 'something', 'such', 'sufficient', 'teh', 'than', 'that', 'the', 'their', 'theirs', 'them', 'themselves', 'there', 'these', 'they', 'thilk', 'thine', 'this', 'those', 'though', 'through', 'thy', 'till', 'to', 'top', 'toward', 'umpteen', 'under', 'underneath', 'unless', 'until', 'up', 'upon', 'us', 'various', 'wat', 'we', 'what', 'whatever', 'when', 'whenever', 'where', 'whereas', 'wherever', 'whether', 'which', 'whichever', 'while', 'who', 'whoever', 'whom', 'whomever', 'whose', 'why', 'will', 'with', 'within', 'without', 'wo', 'would', 'yet', 'yonder', 'you', 'your', 'yours', 'yourself', 'yourselves'], stopwords=['yeah', 'monday', 'tuesday', 'wednesday', 'thursday', 'friday', 'saturday', 'sunday', 'a', 'able', 'about', 'above', 'abst', 'accordance', 'according', 'accordingly', 'across', 'act', 'actually', 'added', 'adj', 'adopted', 'affected', 'affecting', 'affects', 'after', 'afterwards', 'again', 'against', 'ah', 'all', 'almost', 'alone', 'along', 'already', 'also', 'although', 'always', 'am', 'among', 'amongst', 'an', 'and', 'announce', 'another', 'any', 'anybody', 'anyhow', 'anymore', 'anyone', 'anything', 'anyway', 'anyways', 'anywhere', 'apparently', 'approximately', 'are', 'aren', 'arent', 'arise', 'around', 'as', 'aside', 'ask', 'asking', 'at', 'auth', 'available', 'away', 'awfully', 'b', 'back', 'be', 'became', 'because', 'become', 'becomes', 'becoming', 'been', 'before', 'beforehand', 'begin', 'beginning', 'beginnings', 'begins', 'behind', 'being', 'believe', 'below', 'beside', 'besides', 'between', 'beyond', 'biol', 'both', 'brief', 'briefly', 'but', 'by', 'c', 'ca', 'came', 'can', 'cannot', 'cant', 'cause', 'causes', 'certain', 'certainly', 'co', 'com', 'come', 'comes', 'contain', 'containing', 'contains', 'could', 'couldnt', 'd', 'date', 'did', 'didnt', 'different', 'do', 'does', 'doesnt', 'doing', 'done', 'dont', 'down', 'downwards', 'due', 'during', 'e', 'each', 'ed', 'edu', 'effect', 'eg', 'eight', 'eighty', 'either', 'else', 'elsewhere', 'end', 'ending', 'enough', 'especially', 'et', 'et-al', 'etc', 'even', 'ever', 'every', 'everybody', 'everyone', 'everything', 'everywhere', 'ex', 'except', 'f', 'far', 'few', 'ff', 'fifth', 'first', 'five', 'fix', 'followed', 'following', 'follows', 'for', 'former', 'formerly', 'forth', 'found', 'four', 'from', 'further', 'furthermore', 'going', 'g', 'gave', 'get', 'gets', 'getting', 'give', 'given', 'gives', 'giving', 'go', 'goes', 'gone', 'got', 'gotten', 'h', 'had', 'happens', 'hardly', 'has', 'hasnt', 'have', 'havent', 'having', 'he', 'hed', 'hence', 'her', 'here', 'hereafter', 'hereby', 'herein', 'heres', 'hereupon', 'hers', 'herself', 'hes', 'hi', 'hid', 'him', 'himself', 'his', 'hither', 'home', 'how', 'howbeit', 'however', 'hundred', 'i', 'id', 'ie', 'if', 'ill', 'im', 'immediate', 'immediately', 'importance', 'important', 'in', 'inc', 'indeed', 'index', 'information', 'instead', 'into', 'invention', 'inward', 'is', 'isnt', 'it', 'itd', 'itll', 'its', 'itself', 'ive', 'j', 'just', 'k', 'keep', 'keeps', 'kept', 'keys', 'kg', 'km', 'know', 'known', 'knows', 'l', 'largely', 'last', 'lately', 'later', 'latter', 'latterly', 'least', 'less', 'lest', 'let', 'lets', 'like', 'liked', 'likely', 'line', 'little', 'll', 'look', 'looking', 'looks', 'ltd', 'm', 'made', 'mainly', 'make', 'makes', 'many', 'may', 'maybe', 'me', 'mean', 'means', 'meantime', 'meanwhile', 'merely', 'mg', 'might', 'million', 'miss', 'ml', 'more', 'moreover', 'most', 'mostly', 'mr', 'mrs', 'much', 'mug', 'must', 'my', 'myself', 'n', 'na', 'name', 'namely', 'nay', 'nd', 'near', 'nearly', 'necessarily', 'necessary', 'need', 'needs', 'neither', 'never', 'nevertheless', 'new', 'next', 'nine', 'ninety', 'no', 'nobody', 'non', 'none', 'nonetheless', 'noone', 'nor', 'normally', 'nos', 'not', 'noted', 'nothing', 'now', 'nowhere', 'o', 'obtain', 'obtained', 'obviously', 'of', 'off', 'often', 'oh', 'ok', 'okay', 'old', 'omitted', 'on', 'once', 'one', 'ones', 'only', 'onto', 'or', 'ord', 'other', 'others', 'otherwise', 'ought', 'our', 'ours', 'ourselves', 'out', 'outside', 'over', 'overall', 'owing', 'own', 'p', 'page', 'pages', 'part', 'particular', 'particularly', 'past', 'per', 'perhaps', 'placed', 'please', 'plus', 'poorly', 'possible', 'possibly', 'potentially', 'pp', 'predominantly', 'present', 'previously', 'primarily', 'probably', 'promptly', 'proud', 'provides', 'put', 'q', 'que', 'quickly', 'quite', 'qv', 'r', 'ran', 'rather', 'rd', 're', 'readily', 'really', 'recent', 'recently', 'ref', 'refs', 'regarding', 'regardless', 'regards', 'related', 'relatively', 'research', 'respectively', 'resulted', 'resulting', 'results', 'right', 'run', 's', 'said', 'same', 'saw', 'say', 'saying', 'says', 'sec', 'section', 'see', 'seeing', 'seem', 'seemed', 'seeming', 'seems', 'seen', 'self', 'selves', 'sent', 'seven', 'several', 'shall', 'she', 'shed', 'shell', 'shes', 'should', 'shouldnt', 'show', 'showed', 'shown', 'showns', 'shows', 'significant', 'significantly', 'similar', 'similarly', 'since', 'six', 'slightly', 'so', 'some', 'somebody', 'somehow', 'someone', 'somethan', 'something', 'sometime', 'sometimes', 'somewhat', 'somewhere', 'soon', 'sorry', 'specifically', 'specified', 'specify', 'specifying', 'state', 'states', 'still', 'stop', 'strongly', 'sub', 'substantially', 'successfully', 'such', 'sufficiently', 'suggest', 'sup', 'sure', 't', 'take', 'taken', 'taking', 'tell', 'tends', 'th', 'than', 'thank', 'thanks', 'thanx', 'that', 'thatll', 'thats', 'thatve', 'the', 'their', 'theirs', 'them', 'themselves', 'then', 'thence', 'there', 'thereafter', 'thereby', 'thered', 'therefore', 'therein', 'therell', 'thereof', 'therere', 'theres', 'thereto', 'thereupon', 'thereve', 'these', 'they', 'theyd', 'theyll', 'theyre', 'theyve', 'think', 'this', 'those', 'thou', 'though', 'thoughh', 'thousand', 'throug', 'through', 'throughout', 'thru', 'thus', 'til', 'tip', 'to', 'together', 'too', 'took', 'toward', 'towards', 'tried', 'tries', 'truly', 'try', 'trying', 'ts', 'twice', 'two', 'u', 'un', 'under', 'unfortunately', 'unless', 'unlike', 'unlikely', 'until', 'unto', 'up', 'upon', 'ups', 'us', 'use', 'used', 'useful', 'usefully', 'usefulness', 'uses', 'using', 'usually', 'v', 'value', 'various', 've', 'very', 'via', 'viz', 'vol', 'vols', 'vs', 'w', 'want', 'wants', 'was', 'wasnt', 'way', 'we', 'wed', 'welcome', 'well', 'went', 'were', 'werent', 'weve', 'what', 'whatever', 'whatll', 'whats', 'when', 'whence', 'whenever', 'where', 'whereafter', 'whereas', 'whereby', 'wherein', 'wheres', 'whereupon', 'wherever', 'whether', 'which', 'while', 'whim', 'whither', 'who', 'whod', 'whoever', 'whole', 'wholl', 'whom', 'whomever', 'whos', 'whose', 'why', 'widely', 'willing', 'wish', 'with', 'within', 'without', 'wont', 'words', 'world', 'would', 'wouldnt', 'www', 'x', 'y', 'yes', 'yet', 'you', 'youd', 'youll', 'your', 'youre', 'yours', 'yourself', 'yourselves', 'youve', 'z', 'zero', 'isn', 'doesn', 'didn', 'couldn', 'mustn', 'shoudn', 'wasn', 'woudn', 'i', 'me', 'my', 'myself', 'we', 'our', 'ours', 'ourselves', 'you', 'your', 'yours', 'yourself', 'yourselves', 'he', 'him', 'his', 'himself', 'she', 'her', 'hers', 'herself', 'it', 'its', 'itself', 'they', 'them', 'their', 'theirs', 'themselves', 'what', 'which', 'who', 'whom', 'this', 'that', 'these', 'those', 'am', 'is', 'are', 'was', 'were', 'be', 'been', 'being', 'have', 'has', 'had', 'having', 'do', 'does', 'did', 'doing', 'a', 'an', 'the', 'and', 'but', 'if', 'or', 'because', 'as', 'until', 'while', 'of', 'at', 'by', 'for', 'with', 'about', 'against', 'between', 'into', 'through', 'during', 'before', 'after', 'above', 'below', 'to', 'from', 'up', 'down', 'in', 'out', 'on', 'off', 'over', 'under', 'again', 'further', 'then', 'once', 'here', 'there', 'when', 'where', 'why', 'how', 'all', 'any', 'both', 'each', 'few', 'more', 'most', 'other', 'some', 'such', 'no', 'nor', 'not', 'only', 'own', 'same', 'so', 'than', 'too', 'very', 's', 't', 'can', 'will', 'just', 'don', 'should', 'now', 'gonna', "n't", '-lrb-', '-rrb-', "'m", "'ll", "'re", "'s", "'ve", '&amp;'], titles=['admiral', 'archbishop', 'alan', 'merrill', 'sarah', 'queen', 'king', 'sen', 'chancellor', 'prime minister', 'cardinal', 'bishop', 'father', 'hon', 'rev', 'reverend', 'pope', 'sir', 'doctor', 'professor', 'president', 'senator', 'congressman', 'congresswoman', 'mr', 'ms', 'mrs', 'miss', 'dr', 'bill', 'hillary', 'hillary rodham', 'saddam', 'osama', 'ayatollah', 'george', 'george w', 'mitt', 'malcolm', 'barack', 'ronald', 'john', 'john f', 'william', 'al', 'bob'], whpro=['who', 'what', 'why', 'where', 'when', 'how'])

	wordlists(pronouns, conjunctions, articles, determiners, prepositions, connectors, modals, closedclass, stopwords, titles, whpro)








Systemic functional process types

Inflected verbforms for systemic process type