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Introduction
This is the documentation for the Sphinx documentation builder. Sphinx is a tool that translates a set of
reStructuredText source files into various output formats, automatically producing cross-references, indices etc. That
is, if you have a directory containing a bunch of reST-formatted documents (and possibly subdirectories of docs in
there as well), Sphinx can generate a nicely-organized arrangement of HTML files (in some other directory) for easy
browsing and navigation. But from the same source, it can also generate a LaTeX file that you can compile into a
PDF version of the documents.

The focus is on hand-written documentation, rather than auto-generated API docs. Though there is limited support
for that kind of docs as well (which is intended to be freely mixed with hand-written content), if you need pure API
docs have a look at Epydoc, which also understands reST.

Conversion from other systems
This section is intended to collect helpful hints for those wanting to migrate to reStructuredText/Sphinx from other
documentation systems.

• Gerard Flanagan has written a script to convert pure HTML to reST; it can be found at BitBucket.

http://docutils.sf.net/rst.html
http://epydoc.sf.net/
http://bitbucket.org/djerdo/musette/src/tip/musette/html/html2rest.py


• For converting the old Python docs to Sphinx, a converter was written which can be found at the Python SVN
repository. It contains generic code to convert Python-doc-style LaTeX markup to Sphinx reST.

• Marcin Wojdyr has written a script to convert Docbook to reST with Sphinx markup; it is at Google Code.

Prerequisites
Sphinx needs at least Python 2.4 to run. If you like to have source code highlighting support, you must also install
the Pygments library, which you can do via setuptools' easy_install. Sphinx should work with docutils version 0.4 or
some (not broken) SVN trunk snapshot.

Setting up the documentation sources
The root directory of a documentation collection is called the source directory. Normally, this directory also contains
the Sphinx configuration file conf.py, but that file can also live in another directory, the configuration directory.

New in version 0.3: Support for a different configuration directory.

Sphinx comes with a script called sphinx-quickstart that sets up a source directory and creates a default conf.py
from a few questions it asks you. Just run

$ sphinx-quickstart

and answer the questions.

Running a build
A build is started with the sphinx-build script. It is called like this:

$ sphinx-build -b latex sourcedir builddir

where sourcedir is the source directory, and builddir is the directory in which you want to place the built
documentation (it must be an existing directory). The -b option selects a builder; in this example Sphinx will build
LaTeX files.

The sphinx-build script has several more options:

-a
If given, always write all output files. The default is to only write output files for new and changed source files.
(This may not apply to all builders.)

-E
Don't use a saved environment (the structure caching all cross-references), but rebuild it completely. The default
is to only read and parse source files that are new or have changed since the last run.

-t tag
Define the tag tag. This is relevant for only directives that only include their content if this tag is set.
New in version 0.6.

-d path
Since Sphinx has to read and parse all source files before it can write an output file, the parsed source files are
cached as "doctree pickles". Normally, these files are put in a directory called .doctrees under the build
directory; with this option you can select a different cache directory (the doctrees can be shared between all
builders).

-c path
Don't look for the conf.py in the source directory, but use the given configuration directory instead. Note that
various other files and paths given by configuration values are expected to be relative to the configuration
directory, so they will have to be present at this location too.
New in version 0.3.

-C
Don't look for a configuration file; only take options via the -D option.
New in version 0.5.

-D setting=value
Override a configuration value set in the conf.py file. The value must be a string or dictionary value. For the
latter, supply the setting name and key like this: -D latex_elements.docclass=scrartcl.
Changed in version 0.6: The value can now be a dictionary value.

http://svn.python.org/projects/doctools/converter
http://svn.python.org/projects/doctools/converter
http://code.google.com/p/db2rst/
http://pygments.org


-A name=value
Make the name assigned to value in the HTML templates.

-N
Do not do colored output. (On Windows, colored output is disabled in any case.)

-q
Do not output anything on standard output, only write warnings and errors to standard error.

-Q
Do not output anything on standard output, also suppress warnings. Only errors are written to standard error.

-w file
Write warnings (and errors) to the given file, in addition to standard error.

-W
Turn warnings into errors. This means that the build stops at the first warning and sphinx-build exits with exit
status 1.

-P
(Useful for debugging only.) Run the Python debugger, pdb, if an unhandled exception occurs while building.

You can also give one or more filenames on the command line after the source and build directories. Sphinx will
then try to build only these output files (and their dependencies).

Sphinx concepts

Document names
Since the reST source files can have different extensions (some people like .txt, some like .rst -- the extension
can be configured with source_suffix) and different OSes have different path separators, Sphinx abstracts them:
all "document names" are relative to the source directory, the extension is stripped, and path separators are
converted to slashes. All values, parameters and suchlike referring to "documents" expect such a document name.

Examples for document names are index, library/zipfile, or reference/datamodel/types. Note that
there is no leading slash.

The TOC tree
Since reST does not have facilities to interconnect several documents, or split documents into multiple output files,
Sphinx uses a custom directive to add relations between the single files the documentation is made of, as well as
tables of contents. The toctree directive is the central element.

.. toctree::
This directive inserts a "TOC tree" at the current location, using the individual TOCs (including "sub-TOC trees") of
the documents given in the directive body (whose path is relative to the document the directive occurs in). A
numeric maxdepth option may be given to indicate the depth of the tree; by default, all levels are included. 1

Consider this example (taken from the Python docs' library reference index):

.. toctree::
   :maxdepth: 2

   intro
   strings
   datatypes
   numeric
   (many more documents listed here)

This accomplishes two things:

• Tables of contents from all those documents are inserted, with a maximum depth of two, that means one
nested heading. toctree directives in those documents are also taken into account.

• Sphinx knows that the relative order of the documents intro, strings and so forth, and it knows that
they are children of the shown document, the library index. From this information it generates "next chapter",
"previous chapter" and "parent chapter" links.

Document titles in the toctree will be automatically read from the title of the referenced document. If that isn't 
what you want, you can specify an explicit title and target using a similar syntax to reST hyperlinks (and Sphinx's



cross-referencing syntax). This looks like:

.. toctree::

   intro
   All about strings <strings>
   datatypes

The second line above will link to the strings document, but will use the title "All about strings" instead of the
title of the strings document.
You can also add external links, by giving an HTTP URL instead of a document name.
If you want to have section numbers even in HTML output, give the toctree a numbered flag option. For example:

.. toctree::
   :numbered:

   foo
   bar

Numbering then starts at the heading of foo. Sub-toctrees are automatically numbered (don't give the numbered
flag to those).
You can use "globbing" in toctree directives, by giving the glob flag option. All entries are then matched against
the list of available documents, and matches are inserted into the list alphabetically. Example:

.. toctree::
   :glob:

   intro*
   recipe/*
   *

This includes first all documents whose names start with intro, then all documents in the recipe folder, then
all remaining documents (except the one containing the directive, of course.) 2

The special entry name self stands for the document containing the toctree directive. This is useful if you want
to generate a "sitemap" from the toctree.
You can also give a "hidden" option to the directive, like this:

.. toctree::
   :hidden:

   doc_1
   doc_2

This will still notify Sphinx of the document hierarchy, but not insert links into the document at the location of the
directive -- this makes sense if you intend to insert these links yourself, in a different style, or in the HTML sidebar.
In the end, all documents in the source directory (or subdirectories) must occur in some toctree directive;
Sphinx will emit a warning if it finds a file that is not included, because that means that this file will not be
reachable through standard navigation. Use unused_docs to explicitly exclude documents from building, and
exclude_trees to exclude whole directories.
The "master document" (selected by master_doc) is the "root" of the TOC tree hierarchy. It can be used as the
documentation's main page, or as a "full table of contents" if you don't give a maxdepth option.
Changed in version 0.3: Added "globbing" option.
Changed in version 0.6: Added "numbered" and "hidden" options as well as external links and support for "self"
references.

Special names
Sphinx reserves some document names for its own use; you should not try to create documents with these names --
it will cause problems.

The special document names (and pages generated for them) are:



• genindex, modindex, search
These are used for the general index, the module index, and the search page, respectively.
The general index is populated with entries from modules, all index-generating description units, and from
index directives.
The module index contains one entry per module directive.
The search page contains a form that uses the generated JSON search index and JavaScript to full-text
search the generated documents for search words; it should work on every major browser that supports
modern JavaScript.

• every name beginning with _
Though only few such names are currently used by Sphinx, you should not create documents or
document-containing directories with such names. (Using _ as a prefix for a custom template directory is
fine.)

1 The maxdepth option does not apply to the LaTeX writer, where the whole table of contents
will always be presented at the begin of the document, and its depth is controlled by the
tocdepth counter, which you can reset in your latex_preamble config value using e.g.
\setcounter{tocdepth}{2}.

2 A note on available globbing syntax: you can use the standard shell constructs *, ?, [...]
and [!...] with the feature that these all don't match slashes. A double star ** can be used
to match any sequence of characters including slashes.

reStructuredText Primer
This section is a brief introduction to reStructuredText (reST) concepts and syntax, intended to provide authors with
enough information to author documents productively. Since reST was designed to be a simple, unobtrusive markup
language, this will not take too long.

See also

The authoritative reStructuredText User Documentation.

Paragraphs
The paragraph is the most basic block in a reST document. Paragraphs are simply chunks of text separated by one
or more blank lines. As in Python, indentation is significant in reST, so all lines of the same paragraph must be
left-aligned to the same level of indentation.

Inline markup
The standard reST inline markup is quite simple: use

• one asterisk: *text* for emphasis (italics),

• two asterisks: **text** for strong emphasis (boldface), and

• backquotes: ``text`` for code samples.

If asterisks or backquotes appear in running text and could be confused with inline markup delimiters, they have to
be escaped with a backslash.

Be aware of some restrictions of this markup:

• it may not be nested,

• content may not start or end with whitespace: * text* is wrong,

• it must be separated from surrounding text by non-word characters. Use a backslash escaped space to work
around that: thisis\ *one*\ word.

These restrictions may be lifted in future versions of the docutils.

reST also allows for custom "interpreted text roles"', which signify that the enclosed text should be interpreted in a
specific way. Sphinx uses this to provide semantic markup and cross-referencing of identifiers, as described in the
appropriate section. The general syntax is :rolename:`content`.

http://docutils.sourceforge.net/rst.html


Lists and Quotes
List markup is natural: just place an asterisk at the start of a paragraph and indent properly. The same goes for
numbered lists; they can also be autonumbered using a # sign:

* This is a bulleted list.
* It has two items, the second
  item uses two lines.

1. This is a numbered list.
2. It has two items too.

#. This is a numbered list.
#. It has two items too.

Nested lists are possible, but be aware that they must be separated from the parent list items by blank lines:

* this is
* a list

  * with a nested list
  * and some subitems

* and here the parent list continues

Definition lists are created as follows:

term (up to a line of text)
   Definition of the term, which must be indented

   and can even consist of multiple paragraphs

next term
   Description.

Paragraphs are quoted by just indenting them more than the surrounding paragraphs.

Source Code
Literal code blocks are introduced by ending a paragraph with the special marker ::. The literal block must be
indented (and, like all paragraphs, separated from the surrounding ones by blank lines):

This is a normal text paragraph. The next paragraph is a code sample::

   It is not processed in any way, except
   that the indentation is removed.

   It can span multiple lines.

This is a normal text paragraph again.

The handling of the :: marker is smart:

• If it occurs as a paragraph of its own, that paragraph is completely left out of the document.

• If it is preceded by whitespace, the marker is removed.

• If it is preceded by non-whitespace, the marker is replaced by a single colon.

That way, the second sentence in the above example's first paragraph would be rendered as "The next paragraph is
a code sample:".



Hyperlinks

External links

Use `Link text <http://target>`_ for inline web links. If the link text should be the web address, you don't
need special markup at all, the parser finds links and mail addresses in ordinary text.

Internal links

Internal linking is done via a special reST role, see the section on specific markup, Cross-referencing arbitrary
locations.

Sections
Section headers are created by underlining (and optionally overlining) the section title with a punctuation character,
at least as long as the text:

=================
This is a heading
=================

Normally, there are no heading levels assigned to certain characters as the structure is determined from the
succession of headings. However, for the Python documentation, this convention is used which you may follow:

• # with overline, for parts

• * with overline, for chapters

• =, for sections

• -, for subsections

• ^, for subsubsections

• ", for paragraphs

Of course, you are free to use your own marker characters (see the reST documentation), and use a deeper nesting
level, but keep in mind that most target formats (HTML, LaTeX) have a limited supported nesting depth.

Explicit Markup
"Explicit markup" is used in reST for most constructs that need special handling, such as footnotes,
specially-highlighted paragraphs, comments, and generic directives.

An explicit markup block begins with a line starting with .. followed by whitespace and is terminated by the next
paragraph at the same level of indentation. (There needs to be a blank line between explicit markup and normal
paragraphs. This may all sound a bit complicated, but it is intuitive enough when you write it.)

Directives
A directive is a generic block of explicit markup. Besides roles, it is one of the extension mechanisms of reST, and
Sphinx makes heavy use of it.

Basically, a directive consists of a name, arguments, options and content. (Keep this terminology in mind, it is used
in the next chapter describing custom directives.) Looking at this example,

.. function:: foo(x)
              foo(y, z)
   :bar: no

   Return a line of text input from the user.

function is the directive name. It is given two arguments here, the remainder of the first line and the second line,
as well as one option bar (as you can see, options are given in the lines immediately following the arguments and
indicated by the colons).

The directive content follows after a blank line and is indented relative to the directive start.



Images
reST supports an image directive, used like so:

.. image:: gnu.png
   (options)

When used within Sphinx, the file name given (here gnu.png) must either be relative to the source file, or absolute
which means that they are relative to the top source directory. For example, the file sketch/spam.rst could refer
to the image images/spam.png as ../images/spam.png or /images/spam.png.

Sphinx will automatically copy image files over to a subdirectory of the output directory on building (e.g. the
_static directory for HTML output.)

Interpretation of image size options (width and height) is as follows: if the size has no unit or the unit is pixels,
the given size will only be respected for output channels that support pixels (i.e. not in LaTeX output). Other units
(like pt for points) will be used for HTML and LaTeX output.

Sphinx extends the standard docutils behavior by allowing an asterisk for the extension:

.. image:: gnu.*

Sphinx then searches for all images matching the provided pattern and determines their type. Each builder then
chooses the best image out of these candidates. For instance, if the file name gnu.* was given and two files
gnu.pdf and gnu.png existed in the source tree, the LaTeX builder would choose the former, while the HTML
builder would prefer the latter.

Changed in version 0.4: Added the support for file names ending in an asterisk.

Changed in version 0.6: Image paths can now be absolute.

Footnotes
For footnotes, use [#name]_ to mark the footnote location, and add the footnote body at the bottom of the
document after a "Footnotes" rubric heading, like so:

Lorem ipsum [#f1]_ dolor sit amet ... [#f2]_

.. rubric:: Footnotes

.. [#f1] Text of the first footnote.

.. [#f2] Text of the second footnote.

You can also explicitly number the footnotes ([1]_) or use auto-numbered footnotes without names ([#]_).

Citations
Standard reST citations are supported, with the additional feature that they are "global", i.e. all citations can be
referenced from all files. Use them like so:

Lorem ipsum [Ref]_ dolor sit amet.

.. [Ref] Book or article reference, URL or whatever.

Citation usage is similar to footnote usage, but with a label that is not numeric or begins with #.

Substitutions
reST supports "substitutions", which are pieces of text and/or markup referred to in the text by |name|. They are
defined like footnotes with explicit markup blocks, like this:

.. |name| replace:: replacement *text*

See the reST reference for substitutions for details.

If you want to use some substitutions for all documents, put them into a separate file and include it into all
documents you want to use them in, using the include directive. Be sure to give the include file a file name
extension differing from that of other source files, to avoid Sphinx finding it as a standalone document.

http://docutils.sourceforge.net/docs/ref/rst/restructuredtext.html#substitution-definitions


Sphinx defines some default substitutions, see Substitutions.

Comments
Every explicit markup block which isn't a valid markup construct (like the footnotes above) is regarded as a
comment. For example:

.. This is a comment.

You can indent text after a comment start to form multiline comments:

..
   This whole indented block
   is a comment.

   Still in the comment.

Source encoding
Since the easiest way to include special characters like em dashes or copyright signs in reST is to directly write
them as Unicode characters, one has to specify an encoding. Sphinx assumes source files to be encoded in UTF-8
by default; you can change this with the source_encoding config value.

Gotchas
There are some problems one commonly runs into while authoring reST documents:

• Separation of inline markup: As said above, inline markup spans must be separated from the surrounding
text by non-word characters, you have to use a backslash-escaped space to get around that.

• No nested inline markup: Something like *see :func:`foo`* is not possible.

Sphinx Markup Constructs
Sphinx adds a lot of new directives and interpreted text roles to standard reST markup. This section contains the
reference material for these facilities.

Module-specific markup
The markup described in this section is used to provide information about a module being documented. Normally
this markup appears after a title heading; a typical module section might start like this:

:mod:`parrot` -- Dead parrot access
===================================

.. module:: parrot
   :platform: Unix, Windows
   :synopsis: Analyze and reanimate dead parrots.
.. moduleauthor:: Eric Cleese <eric@python.invalid>
.. moduleauthor:: John Idle <john@python.invalid>

The directives you can use for module declarations are:

.. module:: name
This directive marks the beginning of the description of a module (or package submodule, in which case the name
should be fully qualified, including the package name). It does not create content (like e.g. class does).
This directive will also cause an entry in the global module index.
The platform option, if present, is a comma-separated list of the platforms on which the module is available (if it
is available on all platforms, the option should be omitted). The keys are short identifiers; examples that are in use
include "IRIX", "Mac", "Windows", and "Unix". It is important to use a key which has already been used when
applicable.
The synopsis option should consist of one sentence describing the module's purpose -- it is currently only used
in the Global Module Index.



The deprecated option can be given (with no value) to mark a module as deprecated; it will be designated as
such in various locations then.

.. currentmodule:: name
This directive tells Sphinx that the classes, functions etc. documented from here are in the given module (like
module), but it will not create index entries, an entry in the Global Module Index, or a link target for mod. This is
helpful in situations where documentation for things in a module is spread over multiple files or sections -- one
location has the module directive, the others only currentmodule.

.. moduleauthor:: name <email>
The moduleauthor directive, which can appear multiple times, names the authors of the module code, just like
sectionauthor names the author(s) of a piece of documentation. It too only produces output if the
show_authors configuration value is True.

Note

It is important to make the section title of a module-describing file meaningful since that value will be inserted in
the table-of-contents trees in overview files.

Object description units
There are a number of directives used to describe specific features provided by modules. Each directive requires
one or more signatures to provide basic information about what is being described, and the content should be the
description. The basic version makes entries in the general index; if no index entry is desired, you can give the
directive option flag :noindex:. The following example shows all of the features of this directive type:

.. function:: spam(eggs)
              ham(eggs)
   :noindex:

   Spam or ham the foo.

The signatures of object methods or data attributes should always include the type name (.. method::
FileInput.input(...)), even if it is obvious from the context which type they belong to; this is to enable
consistent cross-references. If you describe methods belonging to an abstract protocol, such as "context managers",
include a (pseudo-)type name too to make the index entries more informative.

The directives are:

.. cfunction:: type name(signature)
Describes a C function. The signature should be given as in C, e.g.:

.. cfunction:: PyObject* PyType_GenericAlloc(PyTypeObject *type, Py_ssize_t nitems)

This is also used to describe function-like preprocessor macros. The names of the arguments should be given so
they may be used in the description.
Note that you don't have to backslash-escape asterisks in the signature, as it is not parsed by the reST inliner.

.. cmember:: type name
Describes a C struct member. Example signature:

.. cmember:: PyObject* PyTypeObject.tp_bases

The text of the description should include the range of values allowed, how the value should be interpreted, and
whether the value can be changed. References to structure members in text should use the member role.

.. cmacro:: name
Describes a "simple" C macro. Simple macros are macros which are used for code expansion, but which do not
take arguments so cannot be described as functions. This is not to be used for simple constant definitions.
Examples of its use in the Python documentation include PyObject_HEAD and Py_BEGIN_ALLOW_THREADS.

.. ctype:: name
Describes a C type. The signature should just be the type name.



.. cvar:: type name
Describes a global C variable. The signature should include the type, such as:

.. cvar:: PyObject* PyClass_Type

.. data:: name
Describes global data in a module, including both variables and values used as "defined constants." Class and
object attributes are not documented using this environment.

.. exception:: name
Describes an exception class. The signature can, but need not include parentheses with constructor arguments.

.. function:: name(signature)
Describes a module-level function. The signature should include the parameters, enclosing optional parameters in
brackets. Default values can be given if it enhances clarity; see Signatures. For example:

.. function:: Timer.repeat([repeat=3[, number=1000000]])

Object methods are not documented using this directive. Bound object methods placed in the module namespace
as part of the public interface of the module are documented using this, as they are equivalent to normal functions
for most purposes.
The description should include information about the parameters required and how they are used (especially
whether mutable objects passed as parameters are modified), side effects, and possible exceptions. A small
example may be provided.

.. class:: name[(signature)]
Describes a class. The signature can include parentheses with parameters which will be shown as the constructor
arguments. See also Signatures.
Methods and attributes belonging to the class should be placed in this directive's body. If they are placed outside,
the supplied name should contain the class name so that cross-references still work. Example:

.. class:: Foo
   .. method:: quux()

-- or --

.. class:: Bar

.. method:: Bar.quux()

The first way is the preferred one.
New in version 0.4: The standard reST directive class is now provided by Sphinx under the name cssclass.

.. attribute:: name
Describes an object data attribute. The description should include information about the type of the data to be
expected and whether it may be changed directly.

.. method:: name(signature)
Describes an object method. The parameters should not include the self parameter. The description should
include similar information to that described for function. See also Signatures.

.. staticmethod:: name(signature)
Like method, but indicates that the method is a static method.
New in version 0.4.

.. classmethod:: name(signature)
Like method, but indicates that the method is a class method.
New in version 0.6.

Signatures

Signatures of functions, methods and class constructors can be given like they would be written in Python, with the
exception that optional parameters can be indicated by brackets:



.. function:: compile(source[, filename[, symbol]])

It is customary to put the opening bracket before the comma. In addition to this "nested" bracket style, a "flat" style
can also be used, due to the fact that most optional parameters can be given independently:

.. function:: compile(source[, filename, symbol])

Default values for optional arguments can be given (but if they contain commas, they will confuse the signature
parser). Python 3-style argument annotations can also be given as well as return type annotations:

.. function:: compile(source : string[, filename, symbol]) -> ast object

Info field lists

New in version 0.4.

Inside description unit directives, reST field lists with these fields are recognized and formatted nicely:

• param, parameter, arg, argument, key, keyword: Description of a parameter.

• type: Type of a parameter.

• raises, raise, except, exception: That (and when) a specific exception is raised.

• var, ivar, cvar: Description of a variable.

• returns, return: Description of the return value.

• rtype: Return type.

The field names must consist of one of these keywords and an argument (except for returns and rtype, which
do not need an argument). This is best explained by an example:

.. function:: format_exception(etype, value, tb[, limit=None])

   Format the exception with a traceback.

   :param etype: exception type
   :param value: exception value
   :param tb: traceback object
   :param limit: maximum number of stack frames to show
   :type limit: integer or None
   :rtype: list of strings

This will render like this:

format_exception (etype, value, tb[, limit=None])
Format the exception with a traceback.

Parameters: • etype -- exception type

• value -- exception value

• tb -- traceback object

• limit (integer or None) -- maximum number of stack frames to show

Return type: list of strings

Command-line program markup

There is a set of directives allowing documenting command-line programs:

.. cmdoption:: name args, name args, ...
Describes a command line option or switch. Option argument names should be enclosed in angle brackets.
Example:

.. cmdoption:: -m <module>, --module <module>

   Run a module as a script.

The directive will create a cross-reference target named after the first option, referencable by option (in the
example case, you'd use something like :option:`-m`).
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