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a cmdline tool to pull down distributions w/dependencies

a richer means of expressing dependencies

a filenaming convention, format and metadata

(projectname, version, py_version, osplatform)

entrypoints for pluggability

replaces manual scripts with auto-generated scripts

auto-generation of MANIFEST filelist

support for running unit tests

activation versus installation, for multiversioning

arbitrary file placement (REMOVED)

Setuptools gives us the ability to activate or deactivate distributions, giving
more control over having multiple versions of a distribution installed including
runtime modification of the search space for modules.

And distributions gain an additional qualifier, making clear the distinction
between "version of Python used" and "operating system platform".

Along with this come additional metadata fields, including enhanced
dependency specification and new keywords to the setup() function.

Setuptools also changes how MANIFEST files work, making things simpler by
being smarter about what gets bundled into a source distribution.

For security reasons, setuptools takes away the ability to place files arbitrarily
in the filesystem at distribution installation time.

The Benefits of setuptools
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author Phillip J. Eby

implementation is split across:

easy_install command

distribution locator/retrieval tool

setuptools module

the API available to setup.py

pkg_resources module

plugin locator across distributions

resource access within archives

namespace merging across subpackages

methods for managing "active packages"

setuptools is an add-on module written by Phillip J. Eby that extends the
capabilities of distutils to provide, among other things, the ability to download
and install a given distribution and all of its dependencies, along with a
powerful architecture for advertising plugins across distributions and a new
binary distribution format called "eggs".

This extra functionality is implemented in the form of three elements; a
setuptools module, a pkg_resources module and an easy_install command for
managing installation of distributions.

easy_install

the command for locating and retrieving distributions from the
Cheeseshop and project-specific websites.

setuptools

supplies the API, the actual setup() function along with other utility
functions sometimes useful from within setup.py.

pkg_resources

provides an API for Python libraries to access their resource files, and
for extensible applications and frameworks to automatically discover

How is the setuptools Software Organized?
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plugins. It also provides runtime support for using C extensions that
are inside z ipfile-format eggs, support for merging packages that
have separately-distributed modules or subpackages, and APIs for
managing Python's current "working set" of active packages.

This API is documented at:

http://peak.telecommunity.com/DevCenter/PkgResources
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machine-parsable name: Foo-1.2-py2.3-win32
directly importable (unmanaged installs)

can be used packed or unpacked

comes in two (three) formats

built eggs in ZIP-format .egg files/dir

development eggs dir with .egg-info
egg links like symlinks

contains packages , scripts and entrypoints

has metadata

an EGG-INFO dir (built eggs)

ProjectName.egg-info directories (dev eggs)

A Python Egg is a single-file distribution format. Like all distributions it has a
machine-parseable filename, for rapid discovery at runtime of dynamic
dependencies re Python version and operating system platform.

If placed in a location along sys.path, it can be imported without any system
administration handwaving, meaning installs are "unmanaged".

And eggs can be compressed archives or unpacked into directories. Sometimes
unpacking is required, for those packages that reference embedded datafiles
and are not yet using the pkg_utils API for transparently accessing egg
resources.

Eggs come in several formats, the usual .egg ZIP'd file and its unz ipped variant,
and a developer-friendly format of a directory in which active changes are
being made. This latter format eliminates the need that distutils had for
re-building/re-installing a package after each change.

One other format is that of "egg links", which are like symlinks or shortcuts that
relate a name along sys.path to a location off the path.

Like distributions from distutils, eggs contain Python packages and executable
scripts but also a new concept of "entrypoints" which are the basis for
findable, pluggable distributions.

Most important is that eggs contain metadata; everything that distutils has plug a
more extensive dependency system and an open-ended method of
encapsulating metadata for any purpose.

What Exactly is a Python Egg?
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Because of the importance of understanding what an egg is and is not, here is
an aside from the creator of eggs, Phillip J. Eby:

Note that eggs are NOT a system administration tool. They're for people
making software and people using it. If a vendor wants to package eggs
for the convenience of their users, great. If not, that's okay, because eggs
are specifically intended to not require system administrator support.
System administrator involvement in this process is a *bug, not a feature.
Users having to beg the sysadmin to get Python packages installed is a
Bad Thing. Applications having to rely on what's in site-packages is a
Bad Thing. Eggs allow users and applications to manage their own
needs, independent of what the site or vendor does or doesn't
provide.*

Requiring installation, however, is a no-no. It should be possible to ship a
Python application by just dumping the application script and a bunch of eggs in
a single directory. Having to then "install" those eggs somewhere on the target
system is a nuisance.

SetupTools: Python Eggs, Dependencies and Plugins
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installation

fetching distribution and storing on system

may be unz ipped during store

need not be in site-packages/on sys.path

activation

place a particular version of

a entire distribution (multi-packages)

logically onto sys.path

why?

ability to support multiple versions (one at a time)

bypass sysadmin to install w/o privs

runtime activation e.g. require()

(generated scripts do this automatically)

After obtaining a distribution, from the Internet or locally, the next step is to
install it into a deployment space. A deployment space may be the system
site-package or a virtualenv sandbox.

There are two ways installation could work, either placing the new distribution
into an existing directory already in the search space, or by creating a new
place and altering the search space to encompass it. easy_install takes the
latter approach.

The step of altering the search space to include the new location is called
"activation" and makes it available for Python import. There can be many such
search spaces, even adjusting them at runtime to meet the dependencies of
particular scripts. There is a system-wide search space under the control of the
system administrator, i.e. someone who has write access to the site-packages
directory but there can be local ones as well.

Understanding Installation versus Activation
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Within a search space, there can only be one version of a distribution active at
a time. Activating one automatically de-activates any others.

Distributions can be activated or deactivated, by being placed onto sys.path or
not, usually by use of .pth files. We'll cover this mechanism in a lot more detail.

SetupTools: Python Eggs, Dependencies and Plugins
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represents the "root package"

a single namespace

an ordered list of search "spaces"

spaces are NOT packages

spaces are places to LOOK FOR packages

a directory

a ZIP-format archive file

does not have to end with .z ip

does not recurse into non-packages

e.g. dir of ZIP files will not work

must place -each- ZIP file on sys.path

In understanding how search spaces work it is necessary to understand how
sys.path work. Conceptually sys.path is actually a Python package at the root

of all packages. It is a single namespace within which modules are sought upon
executing an import statement, but broken down into an ordered list of places.

It is important to realize that these places are NOT themselves packages or
modules but search spaces in which to FIND packages, by name. There can be
two kinds of places, a directory and a archive file, in ZIP-format.

In walking this list of places, the import mechanism will not recursively descend
into non-package directories or archive files. Therefore, simply creating a
directory into which to dump .z ip files will not result in them being importable.
Each such file must be listed on sys.path to be findable.

How It Works: Understanding sys.path
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How It Works: Understanding sys.path (cont'd)
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Above are individual examples, A-E, of the various kinds of directory structures
one might encounter. Consider an import of each "moduleX" and what
adjustments to sys.path might be necessary to make work.

Run the Python interpreter with "-v -v" arguments to watch the import process.

hence distros (eggs) are NOT "modules"

they are "module containers"

so activation means

placing distroD/ or distroE.zip onto sys.path
package.pth files are:

a standard part of Python

implemented in site.py
recognized only in $PYTHONHOME

name of .pth file affects ordering only

is a list of places to add

at END of sys.path
at program start-up time

hence one method of "distribution activation"

(Buildout uses a different method)

Beyond understanding how sys.path works, setuptools needs a way to make
changes to sys.path. That is the role of .pth files, a standard part of Python for
many years but not often understood. The logic for processing such files
appears in site.py, which only processes them when they appear under the

$PYTHONHOME directory tree, which most often is site-packages.

The name of the .pth file is unimportant, except that site.py sorts them
alphabetically before processing. A .pth file contains a list of places,
directories or archives, to be added to sys.path. They are added, each time a
program starts up, at the end of sys.path.

.pth Files to the Rescue

SetupTools: Python Eggs, Dependencies and Plugins
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setuptools uses an easy-install.pth file

buildout uses explicit alteration of sys.path in scripts

upon an install operation, setuptools
activates" that particular version

deactivates the prior version

by rewriting the list in easy-install.pth
unless --multi-version option is used

coordination issues if system-wide (use a sandbox)

setuptools keeps a list of activated distributions in an easy-install.pth file.

buildout, which we'll cover in the next talk, instead uses explicit alteration of
sys.path in the scripts it generates.

When installing, setuptools add the distribution being activated to the
easy-install.pth file, and removes any other entries for that distribution.

If the --multi-version option is given, the .pth is not modified.

Obviously in the case of a easy-install.pth file in the system-wide site-packages
directory, there are change coordination issues involved. Use of a sandbox
eliminates this.

To see the list of active distributions, call a "Working Set" by setuptools:

from pkg_resources import WorkingSet
for x in WorkingSet():
   print x

How It Works: Distribution Activation
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grabs the latest version-constrained

source or .egg distributions from

package server like Cheeseshop

specific archive file URLs

filesystem directories

HTML source of project sites

and installs (and activates) to

system site-packages
virtualenv sandboxes

along with any dependencies

and maintains a local cache.

Using the easy_install Command
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easy_install SQLObject1.

easy_install "Cheesecake==0.6"2.

easy_install http://demo.com/SQLObject-1.2.3.tgz3.

easy_install /dnloads/SQLObject-1.2.3-py2.4.egg4.

easy_install -f http://demo.org/dnloads SQLObject5.

sandbox/bin/easy_install SQLObject6.

easy_install --editable --build-directory src
SQLObject

7.

bin/easy_install
https://www.dfwpython.org/repo/RssReader/rsspull.py#egg

8.

bin/easy_install
http://code.djangoproject.com/svn/django/trunk/

9.

Sometimes you want the additional material comes in a source distribution
that doesn't get installed, such as documentation. In such a case, use the
--editable option, but note that the option prevents EasyInstall from
actually building or installing the package. It just finds, obtains and
possibly unpacks it for you.

To get the latest source (uninstalled) into a specific directory, from an
SVN head:

easy_install --editable --build-directory mybuilddir
    "mechanize==dev"

7.

easy_install: Command-Line Examples

SetupTools: Python Eggs, Dependencies and Plugins
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searches locally

site-dirs (installed stuff)

local distributions (cached stuff)

searches an index server (Cheeseshop)

"base/projectname/version" URLs

package index pages (HTML scraping)

located under index server URL tree

generated from metadata e.g. long_description
scanned for direct links to egg/wininst/source distributions

When easy_install is searching for distributions, to satisfy specific requests as
well as any dependencies, it follows a complex algorithm.

Initially it looks if the distribution in question is already installed or perhaps
sitting bundled in a cache someplace.

It also consults a package index server. This is usually the Cheeseshop but can
be overridden with the --repository= option. Index servers structure their URL
space into a specific layout and easy_install uses that to try to locate an index
page for the distribution being sought.

Package index pages are generated from the metadata uploaded by setup.py
with the register and/or upload commands. The bulk of the content comes from
the long_description keyword to the setup() function, which is why it is important
to provide useful information in there, especially URLs to project and download
pages.

The HTML for a package index page is scanned by easy_install looking for direct
links to files ending with suffixes .egg, .z ip. .tgz  and so forth. These are
examined for being actual distributions, either egg or wininst binary
distributions (which are both ZIP-format), or any of the formats for a source
distribution.

easy_install: Search Methodology
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searches project pages (non-PyPI sites)

found via

specific --find-links URLs

package index pages with rel="homepage" and

rel="download" URLs

scanned for direct links to distributions

searches source-tree index pages

detected with URL fragments

#egg=projectname #egg=projectname-version

#egg=projectname-dev

if subversion, will try to checkout

Of course not everyone keeps their project information and downloads on the
Cheeseshop. easy_install also tries to find project pages, given either as a list
of places to look, using the --find-links option, or from a scan of the index
page for the package looking for URLs tagged with the rel="homepage" and
rel="download" attributes.

The --file-links option is for things not registered with the Cheeseshop.

NOTE: setuptools searches those sites given with --find-links before it searches
an index server like the Cheeseshop. The buildout tool searches in the opposite
order.

[easy_install]
find_links = http://sqlobject.org/
             http://peak.telecommunity.com/dist/

Project pages, like package index pages, are also scanned for direct links to
actual distribution archives.

easy_install also comprehends distributions under source control, but only
subversion at the moment. Links to subversion index pages are detected via use
of "svn" in the URL scheme or certain keywords on a fetched HTML page. Upon

easy_install: Search Methodology (cont'd)
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finding one, easy_install will issue a "svn checkout" command to obtain a set of
files in a temporary directory. Such a collection of files is called a "checkout"
distribution.

This search algorithm is finite and easy_install does not continue to recurse to
deeper and deeper pages.

Note the use of a version tag of "dev". This is very useful if there is a link in
your long_description to the trunk of your development. Such a link should have
a suffix of "#egg=*projectname*-dev", and then easy_install can obtain the
latest checkout distribution as a checkout using:

$ easy_install "SQLObject==dev"

SetupTools: Python Eggs, Dependencies and Plugins
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when upgrading a distribution, its dependencies are:

distutils: no dependencies management

setuptools: NOT automatically upgraded

buildout: ARE automatically upgraded

given both a develop and built egg:

setuptools will use the built egg

buildout will use the develop egg

to uninstall an old version after upgrading

distutils: remove its installed files

setuptools: remove its .egg-info file in the install tree

buildout: auto-removed upon re-run of Buildout

When upgrading a distribution (e.g. easy_install --upgrade), Setuptools and
Buildout differ on how they handle their dependencies. Setuptools will leave
them at their existing versions as long as they meet the necessary requirements
of the new version of distribution. Buildout will upgrade to the latest and
greatest, regardless. There are options to override these default behaviors, of
course.

Similarly, if you have both a development and a built egg installed into a
deployment area, Setuptools will use the built egg while Buildout will prefer the
development egg.

Setuptools gains its knowledge of what is currently installed via .egg-info files it
finds in the installation directory. If after installing (and activating) another
version, you want to remove knowledge of prior versions, simply delete the
.egg-info file, and optionally the distribution files themselves.

Differences in Upgrade/Search Policies

SetupTools: Python Eggs, Dependencies and Plugins
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constraining hosts visited:

[easy_install]
allow_hosts = *.myintranet.example.com,*.python.org

--allow-hosts=None or -H None

how to install from cache w/o network access:

$ easy_install -H None -f /tmp/cache SQLObject

how to grab all files but **don't* actually install*:

$ easy_install -zmaxd /tmp/bundledir SQLObject

besides the existing setup.py commands:

build
sdist / bdist
install
register / upload

important new commands are:

develop
test

easy_install: Controlling Downloads

Changes to setup.py: New Commands
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The "develop" command is:

an "in-place" install of a single source tree

including any C/C++ extensions, followed by

placing an .egg-link that points to it

into a specified "staging area"

can repeat linking for multiple staging areas

The "develop" command also:

updates metadata in source tree

installs dependencies into staging area, and

places scripts into staging area that

wrap those scripts in the source tree

to activate at run-time any dependencies

must re-run "develop" if you change

setup.py
C/C++ extensions

in each staging area

New Command: The setup.py "develop" Cmd

New Command: The setup.py "develop" Cmd (cont'd)

SetupTools: Python Eggs, Dependencies and Plugins
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$ virtualenv --no-site-packages pycon

$ cd pycon

$ bin/easy_install --editable --build-directory . SQLObject

$ cd sqlobject

$ ../bin/python2.5 setup.py develop

$ cd ..

$ bin/python

$ import sqlobject

$ sqlobject.__file__

'/tmp/pycon/sqlobject/sqlobject/__init__.py'

A limitation of Distutils is that it assumes you are going to build and install a
distribution of your project, not use it in its "raw" or "unbuilt" form. But during
development of your project you need to do exactly that.

The Setuptools develop command installs a distribution in development mode,
eliminating the need to re-install each time you make a change. Similar to the
install command, it just creates a link to the actual source instead of installing.

If you are changing C/C++ code for an extension module, re-run the build or
develop command after each change, to get it compiled.

To remove a distribution from your deployment area, use:

bin/python2.5 setup.py develop --uninstall

Different projects can be deployed into a common staging area without
copying any files from their checkout directories. You must use the same
OS/python version since that checkout directory is shared, via the egg-link.

Note that:

$ easy_install develop SQLObject

is not the same thing at all as:

$ easy_install SQLObject==dev

New Command: The setup.py "develop" Cmd (examples)
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runs unit tests , without deployment

(not even the "develop" command)

by temporarily putting source tree on sys.path
after first building any C/C++ extensions

and updating project metadata

tests should be wrapped in a unittest test suite

setup(...

test_suite="my_package.tests.test_all",

tests_require="testmod1 testmod2"

)

To use this command, your project's tests must be wrapped in a unittest test
suite by either a function, a TestCase class or method, or a module or package
containing TestCase classes. If the named suite is a module, and the module
has an additional_tests() function, it is called and the result (which must be a
unittest.TestSuite) is added to the tests to be run. If the named suite is a
package, any submodules and subpackages are recursively added to the overall
test suite. (Note: if your project specifies a test_loader, the rules for
processing the chosen test_suite may differ; see the test_loader
documentation for more details.)

By default, tests will be run in the "verbose" mode of the unittest package's
text test runner, but you can get the "quiet" mode (just dots) if you supply the
-q or --quiet option, either as a global option to the setup script (e.g. setup.py
-q test) or as an option for the test command itself (e.g. setup.py test -q).

If your project's tests need one or more additional packages besides those
needed to install it, the tests_require= keyword can be used to specify them.

A common directory structure:

setup.py
tests/
   data/
   functional/
   unit/

New Command: The setup.py "test" Cmd
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To make endusers without setuptools preinstalled happy:

from ez_setup import use_setuptools

use_setuptools()

requires network access

must have a copy of ez_setup.py in your project

When moving a project from Distutils to Setuptools, the changes can be very
minimal.

In order to provide a seamless bootstrap into Setuptools, should the enduser not
already have it, add to your source tree the file ez_setup.py from Setuptools.
Then add two lines to the top of your setup.py file to import and invoke the
use_setuptools function.

By including just a single bootstrap module (an 8K .py file), your package will
automatically download and install setuptools if the user is building your
package from source and doesn't have a suitable version already installed.

Packages built and distributed using Setuptools look to the user like ordinary
Python packages based on Distutils. Your users don't need to install or even
know about Setuptools in order to use them, and you don't have to include the
entire Setuptools package in your distributions.

The bootstrap file can be downloaded from:

http://peak.telecommunity.com/dist/ez_setup.py

Changes to setup.up: Bootstrapping
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advertisement via metadata

of an importable object

available within a distribution

(distribution, groupname, entryname)

==> (modulename, optional attributename)

they do not override but accumulate in mapping

implemented in pkg_resources module

setuptools manual is skimpy; read pkg_resources.txt

Entrypoints are a powerful concept for distributions to advertise in their
metadata the availability of importable objects, providing extensibility to
applications and frameworks. Entrypoints appear as mappings, keyed by the
distribution providing it, a dotted groupname for aggregating related
entrypoints, and an individual name. The key maps to the dotted-name of an
importable module and, optionally, a dotted attribute name within that module.
From this key tuple, we can see that each distribution can advertise at most
one entry point of a given name within the same entry point group and still
maintain key uniqueness.

Extensible applications and frameworks can search for entry points with a
particular name or group, either from a specific distribution or from all active
distributions on sys.path, and then inspect or load the advertised objects at
will.

It is up to the application or framework to decide what to do if multiple
distributions advertise an entry point of the same group/name; some
possibilities include using all entry points, displaying an error message, using
the first one found in sys.path order, etc.

Entrypoints are implemented in the pkg_resources module of setuptools, but are
poorly described in the official manual. More information is available within the
setuptools source, in the file pkg_resources.txt.

There is also a good slide presentation online at:

http://ianbicking.org/docs/pycon2006/plugins.html

Introducing Distribution Entrypoints
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group = distutils.commands
group = distutils.setup_keywords
group = setuptools.file_finders
group = egg_info.writers
group = console_scripts | gui_scripts

plugins for frameworks

trac.plugins, zc.buildout.extension, et. al.

may be system-wide or in a plugins dir

encourages reuse of extensions without copying

group = distutils.commands

Entrypoints can be used to add new commands to distutils/setuptools
by defining them in the group distutils.commands. The entryname is
the name of the new command, and it points to an importable
implementation of the command.

To find them, the framework iterates over all entrypoints installed in
the interpreter environment in the specified group and adds them to
the command dispatch table.

group = distutils.setup_keywords

And used to add validation for new keywords to the setup() function.
The entryname is the name of the keyword, and it points to an
importable validator of the value of that keyword.

Similar to "distutils.commands*, the framework iterates over all
entrypoints installed in the interpreter environment in the specified
group and adds them to the validator dispatch table.

group = setuptools.file_finders

They are also used to extend setuptools to support other revision
control systems than Subversion. The framework invokes each
entrypoint in the specified group, which yields a list of files below a
directory that are under a particular revision control system.

Entrypoints: Examples of Their Usage
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This mechanism is used by the sdist command to decide the set of
files that go into a source distribution.

group = egg_info.writers

Entrypoints are used to enable the writing of customized metadata
into the .egg-info containers of a distribution. Entrypoints within this
group are passed a reference to the body of data known about a
distribution and write out that portion, in the format they need, that
they comprehend. This mechanism is used by the egg_info command.

group = console_scripts | gui_scripts

A very common use of entrypoints is the auto-generation of
executable scripts, placed into system command directories, that
invoke specfic methods within a distribution.

The entryname is the root name of the script generated, adjusted by
operating system specific naming conventions.

For this group of entrypoints, the iteration is NOT over all that are
installed in the interpreter environment but only over those within the
particular distribution being installed.

By breaking implementations of entrypoint groups out into separately
installable distributions, code reuse is encouraged. For example, by merely
installing your favorite "distutils.commands" extensions for setuptools into your
environment, all invocations of "python setup.py" gain these new capabilities.

The setup.py for the setuptools package itself makes for interesting reading, as
does this article about plugins:

http://lucumr.pocoo.org/blogarchive/setuptools-plugins

SetupTools: Python Eggs, Dependencies and Plugins
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Add a directory of plugins to sys.path:

from pkg_resources import (

Environment, working_set)

distros = Environment(["/opt/gajim/plugins"])

distros, errs = working_set.find_plugins(distros)

# activate each plugin, i.e. add to sys.path

map(working_set.add, distros)

This sequence is only necessary to add plugins (distributions) that are NOT on
the default sys.path, i.e. a directory of application-specific plugins, into our
working set.

An "environment" for setuptools means the set of distributions available for
activation, filtering out those not for the current operating system or version of
Python. Unsuccessful inter-distribution dependencies are not taken into account
here.

A "working set" for setuptools means those distributions in the environment that
have been activated, i.e. actually added onto sys.path.

The find_plugins() method uses the working set to identify those plugins in the
specified environment that, based on their dependencies, can actually be
loaded.

And the last step takes the result, those plugins that are really able to be used,
and activates them by adding them to the searchable path.

Entrypoints: Rounding Up Non-sys.path Plugins
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setup(...

entry_points = {

"groupname": [

"entryname1 = some_module:a_func",

"entryname2 = that_module:cclass",

"entryname3 = module2:bclass.ameth",

"entryname4 = this_module",

]

}

)

There can be as many groups at unique keys. There can be as many entries
within a group as long as they have unique names.

If you don't specify a name after the module, the entrypoint references the
module itself, as an object. The first part is what gets imported; the second
part is what gets introspected.

Roughly an entrypoint of:

paster = paste.script.command:run

gets translated into:

from paste.script.command import run

Entrypoints: Exporting Your Entrypoints (syntax)
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from setuptools import setup

setup(...

entry_points={ # export map

"rosetta.plugins": [

"french = rosetta:lingua_fr",

"english = rosetta:lingua_en",

"german = rosetta:lingua_de"]

},

"rosetta.commands": [

"to_pdf = rosetta.out:pdf_format",

)

from setuptools import setup

setup(...

entry_points = """

[console_scripts]

trac-admin = trac.admin.console:run

tracd = trac.web.standalone:main

[trac.plugins]

trac.about = trac.about

trac.admin.console = trac.admin.console

""",

)

Entrypoints can also be declared using a large string, instead of a dictionary.
The groupname is in brackets.

Entrypoints: Exporting Your Entrypoints (example)

Entrypoints: Exporting Your Entrypoints (alt syntax)
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list of all entrypoints within a group

[ep.load() for ep in

iter_entry_points(group="rosetta.plugins")]

list of all entrypoints with specific name

[ep.load() for ep in iter_entry_points(

group="rosetta.plugins", name="french")]

load an entrypoint from a specific version

obj = load_entry_point('Cheesecake==0.6.1',

'console_scripts', 'cheesecake_index')

In iterating over entrypoints, it is important to realize that the space searched
is that of activated distributions on the local machine, and NOT the entire
database of the Cheeseshop. It might be interested to imagine a search
interface that looked up plugins on the Cheeseshop.

Searching all within a group could be useful for something like:

"Find all entrypoints in group "rosettastone.plugins", and create a
drop-down menu entry for each one."

Remember that there can be more than one entrypoint with the same
(groupname, entryname) as long they occur in different distributions. This
means your code must be able to handle this in some manner.

"Find and invoke (one or more) entrypoints named "french" within the
group "rosettastone.plugins".

Other examples:

from pkg_resources import iter_entry_points

for object in iter_entry_points(group='cms.plugin', name=None):
print object()

Entrypoints: Referencing External Entrypoints
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available_methods = []
for method_handler in iter_entry_points(group='authkit.method', name=None):

available_methods.append(method_handler.load())

distutils just copied scripts

setuptools auto-generates wrapper scripts

that use the correct

version of Python interpreter

set of distribution/dependencies

platform-specific filename extensions

via use of declared entrypoints:

category console_scripts
category gui_scripts (.pyw for MS Windows)

The handling of executable scripts with Distutils was limited to copying files a
developer provided into the correct place in the installation filesystem. A
problem with this is that the filename extension for scripts varies according to
operating system, and in the case of MS Windows, we would prefer use an
extension of .exe to minimize special filetype configuration on the part of the
MS Windows user.

Setuptools relies upon the declaration of entrypoints, callables to be called to
implement the functionality of a script. Setuptools then generates a small
Python script that queries and invokes these entrypoints.

These generated wrapper scripts insure the correct version of Python gets
invoked, along with activation of any distribution or dependency-related onto
sys.path. Setuptools also names these wrappers according to the operating
system onto which the distribution is being installed.

There are two entrypoint categories used for this, "console_scripts" and
"gui_scripts". The latter write .pyw files and also corresponding .exe files. Note
that these .exe files do NOT mimic the functionality of py2exe by including
everything needed to run; Setuptools continues to rely upon a Python interpret
outside of the wrappers.

New Script Mechanism (benefits)
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setup(...

entry_points = {

'console_scripts': [

'foo = pycon:foo_func',

'bar = pycon:bar_func',

],

'gui_scripts': [

'baz  = my_package_gui.start_func',

]

}

)

Here we declare a script called "foo" that will invoke the "foo_func" within the
"pycon" module, along with one for "bar" as well.

#!/tmp/pycon/bin/python2.5

# EASY-INSTALL-ENTRY-SCRIPT:

'pycon==0.1','console_scripts','foo'

__requires__ = 'pycon==0.1'

import sys

from pkg_resources import load_entry_point

sys.exit(

load_entry_point('pycon==0.1', 'console_scripts', 'foo')()

)

Any scripts are installed with wrappers that verify the availability of the
specified dependencies at runtime, and ensure that the correct versions are
added to sys.path e.g. if multiple versions have been installed.

New Script Mechanism (declaring)

New Script Mechanism (generated)
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decide on versioning scheme

future under development (pre-release of trunk)

past being patched (post-release of branch)

a version id may consist of

alternating series of release numbers

optional pre-release tags
optional post-release tags

there are ordering rules for tags
applies to both source and binary distributions

always provide a "dev" release URL

http://svn.demo.com/yoursql#egg=yoursql-dev

When starting a project, decide on how versions will be considered. Most
projects seem to prefer to think of their project as being a future version still
under development, rather than a past version being patched. It is of course
possible for a single project to have both situations, using post-release
numbering on release branches, and pre-release numbering on the trunk.

Or to put it another way, decide whether the project version number you
specify in setup.py is the next version of your software, or the last released
version.

Once you've decided on a version numbering scheme for your project, you can
have Setuptools automatically tag your in-development releases with various
pre- or post-release tags, by adding options to the project setup.cfg file.

It is advisable for those projects releasing code from Subversion repositories
to include a link to their checkout URL, with an #egg=projectname-dev
suffix, in their Cheeseshop package page, which is generated from their

long_description metadata. This allows users to more easily grab the latest
in-development code:

easy_install *myprojectname*==dev

Methodologies for Tagging Releases
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use of tagging is

for development rather than stable releases

finer-grained than versions

tagging order left-to-right is:

--tag-build=STRING1.

--tag-svn-revision (-rNNNN)2.

--tag-date (-YYYYMMDD)3.

tagging events

upon (CRON) demand - "daily build/snapshot" releases

autotrack SVN revisions - "continuous" releases

untagged - "official (non-snapshot)" releases

When a set of related projects are under development, it may be important to
track finer-grained version increments than you would normally use for e.g.
"stable" releases. While stable releases might be measured in dotted numbers
with alpha/beta/etc. status codes, development versions of a project often
need to be tracked by revision or build number or even build date.

To support these scenarios, setuptools allows you to "tag" your source and egg
distributions by adding one or more of the following to the project's "official"
version identifier:

A manually-specified pre-release tag, such as "build" or "dev", or
a manually-specified post-release tag, such as a build or revision
number (--tag-build=STRING, -bSTRING)
A "last-modified revision number" string generated automatically
from Subversion's metadata (assuming your project is being built
from a Subversion "working copy") (--tag-svn-revision, -r)
An 8-character representation of the build date (--tag-date, -d),
as a postrelease tag

You can add these tags by adding egg_info and the desired options to the
command line ahead of the sdist or bdist commands that you want to generate
a daily build or snapshot for. See the section below on the egg_info command
for more details.

There are at least three kinds of releases.

Tagging: Kinds and Release Schedules
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The daily build or snapshot release, often performed by a CRON script and
tagged at least by build date and perhaps also by Subversion revision number.

The continuous release, where each time a developer performs a build it is
tagged with the Subversion revision number of his current source.

The official release, often without any pre or post release tags, performed
infrequently upon specific demand.
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tag, build, rotate command sequence

$ python setup.py

egg_info --tag-svn-revision --tag-build=.dev --tag-date

bdist_egg rotate --match=.egg --keep=3

generates:

myproject-1.2.3.dev-r1645-20080401

deletes all binary eggs but the last 3 releases

useful for automated daily builds

Since this kind of release is usually automated, it may be best to pass the
tagging options on the command-line, say from a CRON job, instead of putting
them into setup.cfg.

The rotate command can be useful, by deleting all releases except for the last
N.

Tagging: Upon Demand - Daily Builds
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setup.cfg:

[egg_info]
tag_build = .dev
tag_svn_revision = 1  # boolean not releaseno

generates:

myproject-1.2.3.dev-r1645

every binary egg is tagged with the revision number it came from

re-run "setup.py develop" often to sync with changing versions

For continuous developer releases, where every build should be tagged with
the current Subversion revision number, it is easiest to put the necessary
options in setup.cfg instead of providing it on the command-line each time a
binary distribution is generated by the developer. Otherwise he will forget
sometimes.

Note: This will tell setuptools to generate package version numbers like
1.0a1.dev-r1263, which will be considered to be an older release than

1.0a1.

A final note for Subversion development: if you are using SVN revision tags as
described in this section, it's a good idea to run setup.py develop after each
Subversion checkin or update, because your project's version number will be
changing, and your script wrappers need to be updated accordingly.

Tagging: Autotrack Revisions - Continuous Releases
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for milestone releases, without development noise:

tag, build, upload command sequence

$ python setup.py

egg_info --no-svn-revision --no-date --tag-build=""

sdist bdist_egg register upload

generates:

myproject-1.2.3

When making an official release, either source or binary distributions, you need
to override the tag settings from setup.cfg, so that you don't end up registering
versions like foobar-0.7a1.dev-r34832.

This is easy to do if you are developing on the trunk and using tags or branches
for your releases - just make the change to setup.cfg after branching or tagging
the release, so the trunk will still produce development snapshots.

Alternately it often is easiest to remove tagging using just the command-line.

Tagging: Untagged - Official (non-snapshot) Releases
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$ virtual --no-site-packages pycon
$ cd pycon
$ svn co http://code.djangoproject.com/svn/django/trunk
django
$ cd django

$ emacs setup.cfg

[egg_info]

tag_build = .dev

tag_svn_revision = 1

This tells setuptools to generate version numbers like 0.97dev-r6706 during the
installation, marking it as a developer snapshot which would be superseded by
a 0.97 release, once it's released.

$ ../bin/python2.5 setup.py develop

Adding Django 0.97dev-r7168 to easy-install.pth file

$ svn update

$ ../bin/python2.5 setup.py develop

Removing Django 0.97dev-r7168 from easy-install.pth file

Adding Django 0.97dev-r7172 to easy-install.pth file

$ ../bin/python2.5 setup.py develop --uninstall

Tagging Example: Developing with Subversion Tags

Tagging Example: Developing with Subversion Tags (cont'd)
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still no support for bundling/placing help/docs

still outside the stdlib

sole developer but that is changing

resistance to adoption but no alternative

target of conflicting viewpoints

platform architects like Red Hat

software developers

sysadmins

endusers

single point-of-failure of Cheeseshop

there is a summit taking place tomorrow

Today's Concerns About setuptools
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The Quick Guide to Python Eggs

http://peak.telecommunity.com/DevCenter/PythonEggs

The EasyInstall user's guide and reference manual

http://peak.telecommunity.com/DevCenter/EasyInstall

The Setuptools Developer's Guide

http://peak.telecommunity.com/DevCenter/setuptools

The pkg_resources API reference

http://peak.telecommunity.com/DevCenter/PkgResources

Package Compatibility Notes (user-maintained)

http://peak.telecommunity.com/DevCenter/PackageNotes

The Internal Structure of Python Eggs

http://peak.telecommunity.com/DevCenter/EggFormats

Using Django with Setuptools

http://jannisleidel.com/2007/11/using-django-with-setuptools/

The Setuptools bootstrap module

http://peak.telecommunity.com/dist/ez_setup.py

PyCon 2006 Presentation: Plugins using Eggs

http://ianbicking.org/docs/pycon2006/plugins.html

Article Series: Setuptools Plugins

http://lucumr.pocoo.org/blogarchive/setuptools-plugins

Further Reading
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