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Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).
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CHAPTER
ONE

OVERVIEW

One of Python’s most useful features is its interactive interpreter. It allows for very fast testing of ideas without the
overhead of creating test files as is typical in most programming languages. However, the interpreter supplied with the
standard Python distribution is somewhat limited for extended interactive use.

The goal of IPython is to create a comprehensive environment for interactive and exploratory computing. To support
this goal, IPython has three main components:

¢ An enhanced interactive Python shell.

* A decoupled rwo-process communication model, which allows for multiple clients to connect to a computation
kernel, most notably the web-based notebook provided with Jupyter.

* An architecture for interactive parallel computing now part of the ipyparallel package.

All of IPython is open source (released under the revised BSD license).

1.1 Enhanced interactive Python shell

IPython’s interactive shell (ipython), has the following goals, amongst others:

1. Provide an interactive shell superior to Python’s default. IPython has many features for tab-completion, object
introspection, system shell access, command history retrieval across sessions, and its own special command
system for adding functionality when working interactively. It tries to be a very efficient environment both for
Python code development and for exploration of problems using Python objects (in situations like data analysis).

2. Serve as an embeddable, ready to use interpreter for your own programs. An interactive IPython shell can be
started with a single call from inside another program, providing access to the current namespace. This can be
very useful both for debugging purposes and for situations where a blend of batch-processing and interactive
exploration are needed.

3. Offer a flexible framework which can be used as the base environment for working with other systems, with
Python as the underlying bridge language. Specifically scientific environments like Mathematica, IDL and
Matlab inspired its design, but similar ideas can be useful in many fields.

4. Allow interactive testing of threaded graphical toolkits. IPython has support for interactive, non-blocking control
of GTK, Qt, WX, GLUT, and OS X applications via special threading flags. The normal Python shell can only
do this for Tkinter applications.

1.1.1 Main features of the interactive shell

* Dynamic object introspection. One can access docstrings, function definition prototypes, source code, source
files and other details of any object accessible to the interpreter with a single keystroke (2, and using ? ? provides
additional detail).



https://jupyter.org
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¢ Searching through modules and namespaces with = wildcards, both when using the ? system and via the
$psearch command.

» Completion in the local namespace, by typing TAB at the prompt. This works for keywords, modules, methods,
variables and files in the current directory. This is supported via the prompt_toolkit library. Custom
completers can be implemented easily for different purposes (system commands, magic arguments etc.)

¢ Numbered input/output prompts with command history (persistent across sessions and tied to each profile), full
searching in this history and caching of all input and output.

» User-extensible ‘magic’ commands. A set of commands prefixed with ¢ or $% is available for controlling
[Python itself and provides directory control, namespace information and many aliases to common system shell
commands.

* Alias facility for defining your own system aliases.

* Complete system shell access. Lines starting with ! are passed directly to the system shell, and using !! or
var = !cmd captures shell output into python variables for further use.

* The ability to expand python variables when calling the system shell. In a shell command, any python vari-
able prefixed with $ is expanded. A double $$ allows passing a literal $ to the shell (for access to shell and
environment variables like PATH).

* Filesystem navigation, via a magic %$cd command, along with a persistent bookmark system (using
$bookmark) for fast access to frequently visited directories.

* A lightweight persistence framework via the $store command, which allows you to save arbitrary Python
variables. These get restored when you run the $store -—r command.

* Automatic indentation and highlighting of code as you type (through the prompt_toolkit library).

* Macro system for quickly re-executing multiple lines of previous input with a single name via the $macro
command. Macros can be stored persistently via $store and edited via $edit.

» Session logging (you can then later use these logs as code in your programs). Logs can optionally timestamp all
input, and also store session output (marked as comments, so the log remains valid Python source code).

* Session restoring: logs can be replayed to restore a previous session to the state where you left it.

* Verbose and colored exception traceback printouts. Easier to parse visually, and in verbose mode they produce
a lot of useful debugging information (basically a terminal version of the cgitb module).

* Auto-parentheses via the $autocall command: callable objects can be executed without parentheses: sin
3 is automatically converted to sin (3)

e Auto-quoting: wusing ,, or ; as the first character forces auto-quoting of the rest of the line: ,
my_function a bbecomesautomaticallymy_function ("a", "b"),while ;my_function a bbe-
comes my_function("a b").

 Extensible input syntax. You can define filters that pre-process user input to simplify input in special situations.
This allows for example pasting multi-line code fragments which start with >>> or . .. such as those from
other python sessions or the standard Python documentation.

* Flexible configuration system. It uses a configuration file which allows permanent setting of all command-line
options, module loading, code and file execution. The system allows recursive file inclusion, so you can have a
base file with defaults and layers which load other customizations for particular projects.

* Embeddable. You can call IPython as a python shell inside your own python programs. This can be used
both for debugging code or for providing interactive abilities to your programs with knowledge about the local
namespaces (very useful in debugging and data analysis situations).

» Easy debugger access. You can set IPython to call up an enhanced version of the Python debugger (pdb) every
time there is an uncaught exception. This drops you inside the code which triggered the exception with all the
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data live and it is possible to navigate the stack to rapidly isolate the source of a bug. The % run magic command
(with the —d option) can run any script under pdb’s control, automatically setting initial breakpoints for you. This
version of pdb has IPython-specific improvements, including tab-completion and traceback coloring support.
For even easier debugger access, try $debug after seeing an exception.

¢ Profiler support. You can run single statements (similar to profile.run ()) or complete programs under
the profiler’s control. While this is possible with standard cProfile or profile modules, IPython wraps this
functionality with magic commands (see $prun and $run -p) convenient for rapid interactive work.

» Simple timing information. You can use the $t imeit command to get the execution time of a Python statement
or expression. This machinery is intelligent enough to do more repetitions for commands that finish very quickly
in order to get a better estimate of their running time.

In [1]: %timeit 1+1
10000000 loops, best of 3: 25.5 ns per loop

In [2]: %timeit [math.sin(x) for x in range (5000) ]
1000 loops, best of 3: 719 ps per loop

To get the timing information for more than one expression, use the $$timeit cell magic command.

* Doctest support. The special $doctest_mode command toggles a mode to use doctest-compatible prompts,
so you can use [Python sessions as doctest code. By default, IPython also allows you to paste existing doctests,
and strips out the leading >>> and . . . prompts in them.

1.2 Decoupled two-process model

IPython has abstracted and extended the notion of a traditional Read-Evaluate-Print Loop (REPL) environment by
decoupling the evaluation into its own process. We call this process a kernel: it receives execution instructions from
clients and communicates the results back to them.

This decoupling allows us to have several clients connected to the same kernel, and even allows clients and kernels to
live on different machines. With the exclusion of the traditional single process terminal-based IPython (what you start
if you run ipython without any subcommands), all other IPython machinery uses this two-process model. Most
of this is now part of the Jupyter project, which includes jupyter console, jupyter gtconsole, and
Jjupyter notebook.

As an example, this means that when you start Jjupyter gtconsole, you're really starting two processes, a kernel
and a Qt-based client which can send commands to and receive results from that kernel. If there is already a kernel
running that you want to connect to, you can pass the ——exist ing flag which will skip initiating a new kernel and
connect to the most recent kernel, instead. To connect to a specific kernel once you have several kernels running,
use the $connect_info magic to get the unique connection file, which will be something like ——existing
kernel-19732. json but with different numbers which correspond to the Process ID of the kernel.

You can read more about using jupyter qtconsole, and jupyter notebook. There is also a message spec which documents
the protocol for communication between kernels and clients.

See also:

Frontend/Kernel Model example notebook

1.3 Interactive parallel computing

This functionality is optional and now part of the ipyparallel project.

1.2. Decoupled two-process model 5
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1.3.1 Portability and Python requirements

Version 7.0+ supports Python 3.4 and higher. Versions 6.x support Python 3.3 and higher. Versions 2.0 to 5.x work
with Python 2.7.x releases and Python 3.3 and higher. Version 1.0 additionally worked with Python 2.6 and 3.2.
Version 0.12 was the first version to fully support Python 3.

IPython is known to work on the following operating systems:
e Linux
¢ Most other Unix-like OSs (AIX, Solaris, BSD, etc.)
e Mac OS X
* Windows (CygWin, XP, Vista, etc.)

See here for instructions on how to install IPython.

Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).

6 Chapter 1. Overview



CHAPTER
TWO

WHAT’S NEW IN IPYTHON

This section documents the changes that have been made in various versions of IPython. Users should consult these
pages to learn about new features, bug fixes and backwards incompatibilities. Developers should summarize the
development work they do here in a user friendly format.

Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).

2.1 7.x Series

2.1.1 IPython 7.7.0

IPython 7.7.0 contain multiple bug fixes and documentation updates; Here are a few of the outstanding issue fixed:

* Fix a bug introduced in 7.6 where the $matplotlib magic would fail on previously acceptable arguments PR
#11814.

* Fix the manage location on freebsd PR #11808.
» Fix error message about aliases after $reset call in ipykernel PR #11806
* Fix Duplication completions in emacs PR #11803

We are planning to adopt NEP29 (still currently in draft) which may make this minor version of IPython the last one to
support Python 3.5 and will make the code base more aggressive toward removing compatibility with older versions
of Python.

GitHub now support to give only “Triage” permissions to users; if you’d like to help close stale issues and labels
issues please reach to us with your GitHub Username and we’ll add you to the triage team. It is a great way to start
contributing and a path toward getting commit rights.

2.1.2 IPython 7.6.1

IPython 7.6.1 contain a critical bugfix in the $t imeit magic, which would crash on some inputs as a side effect of
PR #11716. See PR #11812



https://github.com/ipython/ipython/pull/11814/
https://github.com/ipython/ipython/pull/11814/
https://github.com/ipython/ipython/pull/11808/
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https://github.com/ipython/ipython/pull/11803/
https://github.com/numpy/numpy/pull/14086
https://github.com/ipython/ipython/pull/11716/
https://github.com/ipython/ipython/pull/11812/
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2.1.3 IPython 7.6.0

IPython 7.6.0 contains a couple of bug fixes and number of small features additions as well as some compatibility with
the current development version of Python 3.8.

* Add a -1 option to ¢psearch to list the available search types. PR #11672

e Support PathLike for DisplayObject and Image. PR #11764

* Configurability of timeout in the test suite for slow platforms. PR #11756

* Accept any casing for matplotlib backend. PR #121748

* Properly skip test that requires numpy to be installed PR #11723

* More support for Python 3.8 and positional only arguments (pep570) PR #11720

* Unicode names for the completion are loaded lazily on first use which should decrease startup time. PR #11693

* Autoreload now update the types of reloaded objects; this for example allow pickling of reloaded objects. PR
#11644

* Fix a bug where %%t ime magic would suppress cell output. PR #11716

Prepare migration to pytest (instead of nose) for testing

Most of the work between 7.5 and 7.6 was to prepare the migration from our testing framework to pytest. Most of the
test suite should now work by simply issuing pytest from the root of the repository.

The migration to pytest is just at its beginning. Many of our test still rely on IPython-specific plugins for nose using
pytest (doctest using IPython syntax is one example of this where test appear as “passing”, while no code has been
ran). Many test also need to be updated like yield—-test to be properly parametrized tests.

Migration to pytest allowed me to discover a number of issues in our test suite; which was hiding a number of subtle
issues — or not actually running some of the tests in our test suite — I have thus corrected many of those; like improperly
closed resources; or used of deprecated features. I also made use of the pytest —--durations=... to find some
of our slowest test and speed them up (our test suite can now be up to 10% faster). Pytest as also a variety of plugins
and flags which will make the code quality of IPython and the testing experience better.

Misc
We skipped the release of 7.6 at the end of May, but will attempt to get back on schedule. We are starting to think
about making introducing backward incompatible change and start the 8.0 series.

Special Thanks to Gabriel (@gpotter2 on GitHub), who among other took care many of the remaining task for 7.4 and
7.5, like updating the website.

2.1.4 IPython 7.5.0

IPython 7.5.0 consist mostly of bug-fixes, and documentation updates, with one minor new feature. The Audio
display element can now be assigned an element id when displayed in browser. See PR #11670

The major outstanding bug fix correct a change of behavior that was introduce in 7.4.0 where some cell magics would
not be able to access or modify global scope when using the @needs_local_scope decorator. This was typically
encountered with the $$time and $$timeit magics. See #11659 and PR #11698.
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2.1.5 IPython 7.4.0

Unicode name completions
Previously, we provided completion for a unicode name with its relative symbol. With this, now IPython provides
complete suggestions to unicode name symbols.

As on the PR, if user types \LAT<tab>, IPython provides a list of possible completions. In this case, it would be
something like:

'LATIN CAPITAL LETTER A',
'LATIN CAPITAL LETTER B',
'LATIN CAPITAL LETTER C',
'LATIN CAPITAL LETTER D',

This help to type unicode character that do not have short latex aliases, and have long unicode names. for example ,
\GREEK CAPITAL LETTER HETA.

This feature was contributed by Luciana Marques PR #11583.
Make audio normalization optional
Added ‘normalize’ argument to IPython.display.Audio. This argument applies when audio data is given as

an array of samples. The default of normalize=True preserves prior behavior of normalizing the audio to the
maximum possible range. Setting to False disables normalization.

Miscelanious

* Fix improper acceptation of return outside of functions. PR #11641.

Fixed PyQt 5.11 backwards incompatibility causing sip import failure. PR #11613.
* Fix Bug where type? would crash IPython. PR #1608.

* Allow to apply @needs_local_scope to cell magics for convenience. PR #11542.

2.1.6 IPython 7.3.0

IPython 7.3.0 bring several bug fixes and small improvements that you will described bellow.

The biggest change to this release is the implementation of the $conda and $pip magics, that will attempt to install
packages in the current environment. You may still need to restart your interpreter or kernel for the change to be
taken into account, but it should simplify installation of packages into remote environment. Installing using pip/conda
from the command line is still the prefer method.

The $pip magic was already present, but was only printing a warning; now it will actually forward commands to pip.
Misc bug fixes and improvements:
» Compatibility with Python 3.8.

* Do not expand shell variable in execution magics, and added the no_var_expand decorator for magic requir-
ing a similar functionality PR #11516

* Add $pip and $conda magic PR #11524

* Re-initialize posix aliases after a $reset PR #11528

2.1. 7.x Series 9
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* Allow the IPython command line to run = . ipynb files PR #11529

2.1.7 IPython 7.2.0

IPython 7.2.0 brings minor bugfixes, improvements, and new configuration options:
* Fix a bug preventing PySide2 GUI integration from working PR #11464
* Run CI on Mac OS ! PR #11471
¢ Fix [Python “Demo” mode. PR #11498
 Fix $run magic with path in name PR #11499
* Fix: add CWD to sys.path after stdlib PR #11502
* Better rendering of signatures, especially long ones. PR #11505
* Re-enable jedi by default if it’s installed PR #11506

e Add New minimal exception reporting mode (useful for educational purpose). See PR #11509

Added ability to show subclasses when using pinfo and other utilities

When using 2/?7? on a class, IPython will now list the first 10 subclasses.

Special Thanks to Chris Mentzel of the Moore Foundation for this feature. Chris is one of the people who played a
critical role in IPython/Jupyter getting funding.

We are grateful for all the help Chris has given us over the years, and we’re now proud to have code contributed by
Chris in IPython.

OSMagics.cd_force_quiet configuration option

You can set this option to force the %cd magic to behave as if —q was passed:

In [2]: %config OSMagics.cd_force_quiet = True
In [3]: cd /tmp

In [4]:

See PR #11491

In vi editing mode, whether the prompt includes the current vi mode can now be configured

Set the TerminalInteractiveShell.prompt_includes_vi_mode to a boolean value (default: True) to
control this feature. See PR #11492

10 Chapter 2. What’s new in IPython
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2.1.8 IPython 7.1.0

IPython 7.1.0 is the first minor release after 7.0.0 and mostly brings fixes to new features, internal refactoring, and
fixes for regressions that happened during the 6.x->7.x transition. It also brings Compatibility with Python 3.7.1, as
we’re unwillingly relying on a bug in CPython.

New Core Dev:

* We welcome Jonathan Slenders to the commiters. Jonathan has done a fantastic work on prompt_toolkit, and
we’d like to recognise his impact by giving him commit rights. #11397

Notable Changes
* Major update of “latex to unicode” tab completion map (see below)
Notable New Features:

* Restore functionality and documentation of the sphinx directive, which is now stricter (fail on error by daefault),
has new configuration options, has a brand new documentation page /Python Sphinx Directive (which needs
some cleanup). It is also now tested so we hope to have less regressions. PR #11402

e IPython.display.Video now supports width and height arguments, allowing a custom width and
height to be set instead of using the video’s width and height. PR #11353

e Warn when using HTML (' <iframe>"') instead of IFrame PR #11350

* Allow Dynamic switching of editing mode between vi/emacs and show normal/input mode in prompt when

using vi. PR #11390. Use $config TerminalInteractiveShell.editing _mode = 'vi' or
$config TerminalInteractiveShell.editing mode = 'emacs' to dynamically switch be-

tween modes.
Notable Fixes:

* Fix entering of multi-line blocks in terminal IPython, and various crashes in the new input transformation
machinery PR #11354, PR #11356, PR #11358. These also fix a Compatibility bug with Python 3.7.1.

 Fix moving through generator stack in ipdb PR #11266
* %Magic command arguments now support quoting. PR #11330
¢ Re-add rprint and rprinte aliases. PR #11331
* Remove implicit dependency on ipython_genutils PR #11317
* Make nonlocal raise SyntaxError instead of silently failing in async mode. PR #11382
* Fix mishandling of magics and = ! assignment just after a dedent in nested code blocks PR #11418
* Fix instructions for custom shortcuts PR #11426
Notable Internals improvements:
e Use of os.scandir (Python 3 only) to speed up some file system operations. PR #11365
* use perf_counter instead of clock for more precise timing results with $time PR #11376

Many thanks to all the contributors and in particular to bartskowron and tonyfast who handled some pretty
complicated bugs in the input machinery. We had a number of first time contributors and maybe hacktoberfest partic-
ipants that made significant contributions and helped us free some time to focus on more complicated bugs.

You can see all the closed issues and Merged PR, new features and fixes here.

2.1. 7.x Series 11
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Unicode Completion update

In IPython 7.1 the Unicode completion map has been updated and synchronized with the Julia language.
Added and removed character characters:

\Jjmath (), \\underleftrightarrow (U+034D, combining) have been added, while
\\textasciicaron have been removed

Some sequences have seen their prefix removed:
e 6 characters \text . ..<tab> should now be inputed with \ . . . <tab> directly,
* 45 characters \E1z. . .<tab> should now be inputed with \ . . . <tab> directly,
* 65 characters \B. . . <tab> should now be inputed with \ . . . <tab> directly,
* 450 characters \m. . . <tab> should now be inputed with \ . . . <tab> directly,
Some sequences have seen their prefix shortened:
* 5 characters \mitBbb. . . <tab> should now be inputed with \bbi. . .<tab> directly,
* 52 characters \mit. . .<tab> should now be inputed with \i. . .<tab> directly,
e 216 characters \mbfit. . .<tab> should now be inputed with \bi. ..<tab> directly,
e 222 characters \mbf . . . <tab> should now be inputed with \b. . . <tab> directly,
A couple of characters had their sequence simplified:
* 3, type \dh<tab>, instead of \eth<tab>
e ,type \hbar<tab>, instead of \Elzxh<tab>
e ,type \ltphi<tab>, instead of \textphi<tab>
e ,type \varTheta<tab>, instead of \text Theta<tab>
e ,type \eulermascheroni<tab>,instead of \Eulerconst<tab>
e ,type \planck<tab>, instead of \Planckconst<tab>
* U+0336 (COMBINING LONG STROKE OVERLAY), type \strike<tab>, instead of \Elzbar<tab>.
A couple of sequences have been updated:

« \varepsilon now gives (GREEK SMALL LETTER EPSILON) instead of (GREEK LUNATE EPSILON
SYMBOL),

* \underbar now gives U+0331 (COMBINING MACRON BELOW) instead of U+0332 (COMBINING LOW
LINE).

2.1.9 IPython 7.0.0

Released Thursday September 27th, 2018

IPython 7 includes major feature improvements. This is also the second major version of IPython to support only
Python 3 — starting at Python 3.4. Python 2 is still community-supported on the bugfix only 5.x branch, but we remind
you that Python 2 “end of life” is on Jan 1st 2020.

We were able to backport bug fixes to the 5.x branch thanks to our backport bot which backported more than 70 Pull-
Requests, but there are still many PRs that required manual work. This is an area of the project where you can easily
contribute by looking for PRs that still need manual backport

The IPython 6.x branch will likely not see any further release unless critical bugs are found.
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Make sure you have pip > 9.0 before upgrading. You should be able to update by running:

’pip install ipython ——upgrade

Or, if you have conda installed:

’conda install ipython

Prompt Toolkit 2.0

IPython 7.0+ now uses prompt_toolkit 2.0. If you still need to use an earlier prompt_toolkit version,
you may need to pin [Python to <7. 0.

Autowait: Asynchronous REPL

Staring with [Python 7.0 on Python 3.6+, IPython can automatically await top level code. You should not need to
access an event loop or runner yourself. To learn more, read the Asynchronous in REPL: Autoawait section of our
docs, see PR #11265, or try the following code:

Python 3.6.0
Type 'copyright', 'credits' or 'license' for more information
IPython 7.0.0 —— An enhanced Interactive Python. Type '?' for help.

In [1]: import aiohttp
result = aiohttp.get ('https://api.github.com')

In [2]: response = await result
<pause for a few 100s ms>

In [3]: await response. json ()
Oout[3]:
{'authorizations_url': 'https://api.github.com/authorizations"',
'code_search_url': 'https://api.github.com/search/code?g= {&page, per_page, sort,
—order}',

Note: Async integration is experimental code, behavior may change or be removed between Python and IPython
versions without warnings.

Integration is by default with asyncio, but other libraries can be configured — like curio or trio — to improve
concurrency in the REPL:

In [1]: %autoawalt trio
In [2]: import trio

In [3]: async def child(i):

print (" child goes to sleep"%i)
await trio.sleep(2)
print (" child wakes up"%i)

In [4]: print ('parent start')

(continues on next page)
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(continued from previous page)

async with trio.open_nursery () as n:
for i in range(3):
n.spawn (child, i)
print ('parent end')
parent start
child 2 goes to sleep
child 0 goes to sleep
child 1 goes to sleep
<about 2 seconds pause>
child 2 wakes up
child 1 wakes up
child 0 wakes up
parent end

See Asynchronous in REPL: Autoawait for more information.

Asynchronous code in a Notebook interface or any other frontend using the Jupyter Protocol will require further
updates to the IPykernel package.

Non-Asynchronous code

As the internal API of [Python is now asynchronous, [Python needs to run under an event loop. In order to allow many
workflows, (like using the ¢run magic, or copy-pasting code that explicitly starts/stop event loop), when top-level
code is detected as not being asynchronous, IPython code is advanced via a pseudo-synchronous runner, and may not
advance pending tasks.

Change to Nested Embed

The introduction of the ability to run async code had some effect on the IPython.embed () API By default, embed
will not allow you to run asynchronous code unless an event loop is specified.

Effects on Magics

Some magics will not work with async until they’re updated. Contributions welcome.

Expected Future changes

We expect more internal but public IPython functions to become async, and will likely end up having a persistent
event loop while IPython is running.

Thanks

This release took more than a year in the making. The code was rebased a number of times; leading to commit
authorship that may have been lost in the final Pull-Request. Huge thanks to many people for contribution, discussion,
code, documentation, use-cases: dalejung, danielballan, ellisonbg, fperez, gnestor, minrk, njsmith, pganssle, tacaswell,
takluyver , vidartf ... And many others.
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Autoreload Improvement
The magic $autoreload 2 now captures new methods added to classes. Earlier, only methods existing as of the
initial import were being tracked and updated.

This new feature helps dual environment development - Jupyter+IDE - where the code gradually moves from notebook
cells to package files as it gets structured.

Example: An instance of the class MyClass will be able to access the method cube () after it is uncommented and
the file filel.py is saved on disk.

# notebook

from mymodule import MyClass
first = MyClass (5)

# mymodule/filel.py
class MyClass:

def _ _init__ (self, a=10):
self.a = a

def square(self):
print ('compute square')
return self.axself.a

# def cube (self):
# print ('compute cube')
# return self.a+self.axself.a

Misc

The autoindent feature that was deprecated in 5.x was re-enabled and un-deprecated in PR #11257

Make $run -n -i ... work correctly. Earlier, if $run was passed both arguments, —n would be silently ignored.
See PR #10308

The ¢¢script (as well as $8bash, ¢$ruby... ) cell magics now raise by default if the return code of the given
code is non-zero (thus halting execution of further cells in a notebook). The behavior can be disable by passing the
-—-no-raise-error flag.

Deprecations

A couple of unused functions and methods have been deprecated and will be removed in future versions:
e ITPython.utils.io.raw_print_err

e IPython.utils.io.raw_print

Backwards incompatible changes

» The API for transforming input before it is parsed as Python code has been completely redesigned: any custom
input transformations will need to be rewritten. See Custom input transformation for details of the new APIL.
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Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).

2.2 Issues closed in the 7.x development cycle

2.2.1 Issues closed in 7.7

GitHub stats for 2019/07/03 - 2019/07/26 (tag: 7.6.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 5 issues and merged 9 pull requests. The full list can be seen on GitHub
The following 8 authors contributed 26 commits.

e Brandon T. Willard

* juanis2112

o 1IIf

* Matthias Bussonnier

* Min ho Kim

¢ QOriol (Prodesk)

¢ Po-Chuan Hsieh

e techassetskris

2.2.2 Issues closed in 7.6

GitHub stats for 2019/04/24 - 2019/06/28 (tag: 7.5.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 9 issues and merged 43 pull requests. The full list can be seen on GitHub
The following 19 authors contributed 144 commits.

¢ Alok Singh

* Andreas

e Antony Lee

* Daniel Hahler

¢ Ed OBrien

* Kevin Sheppard

* Luciana da Costa Marques

* Maor Kleinberger

e Matthias Bussonnier
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* Miro Hroncok

* Niclas

* Nikita Bezdolniy

¢ Oriol Abril

* Piers Titus van der Torren
* Pragnya Srinivasan

* Robin Gustafsson

* stonebig

* Thomas A Caswell

* 7777-qq

2.2.3 Issues closed in 7.5

GitHub stats for 2019/03/21 - 2019/04/24 (tag: 7.4.0)

These lists are automatically generated, and may be incomplete or contain duplicates.

We closed 2 issues and merged 9 pull requests. The full list can be seen on GitHub
The following 7 authors contributed 28 commits.

* Akshay Paropkari

* Benjamin Ragan-Kelley

¢ Ivan Tham

* Matthias Bussonnier

* Nick Tallant

* Sebastian Witowski

¢ stef-ubuntu

2.2.4 Issues closed in 7.4

GitHub stats for 2019/02/18 - 2019/03/21 (tag: 7.3.0)

These lists are automatically generated, and may be incomplete or contain duplicates.

We closed 9 issues and merged 20 pull requests. The full list can be seen on GitHub
The following 23 authors contributed 69 commits.

e anatoly techtonik

* Benjamin Ragan-Kelley

* bnables

¢ Frédéric Chapoton

* Gabriel Potter

* Jan Bell

* Jake VanderPlas

2.2. Issues closed in the 7.x development cycle

17


https://github.com/ipython/ipython/issues?q=milestone%3A7.5
https://github.com/ipython/ipython/issues?q=milestone%3A7.3

IPython Documentation, Release 7.7.0

2.2.5 Issues closed in 7.3

GitHub stats for 2018/11/30 - 2019/02/18 (tag: 7.2.0)

e Jan S. (Milanial)
* Jesse Widner

* jsnydes

* Kyungdahm Yun

e Laurent Gautier

* Luciana da Costa Marques

* Matan Gover

* Matthias Bussonnier
* memeplex

* Mickaél Schoentgen
 Partha P. Mukherjee
* Philipp A

* Sanyam Agarwal

* Steve Nicholson

e Tony Fast

¢ Wouter Overmeire

These lists are automatically generated, and may be incomplete or contain duplicates.

We closed 4 issues and merged 20 pull requests. The full list can be seen on GitHub

The following 17 authors contributed 99 commits.

¢ anatoly techtonik

* Benjamin Ragan-Kelley

* Gabriel Potter

* Jan Bell

* Jake VanderPlas

e Jan S. (Milanial)

* Jesse Widner

* Kyungdahm Yun

* Laurent Gautier

* Matthias Bussonnier
* memeplex

* Mickaél Schoentgen
 Partha P. Mukherjee
* Philipp A
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* Sanyam Agarwal
* Steve Nicholson

* Tony Fast

2.2.6 Issues closed in 7.2

GitHub stats for 2018/10/28 - 2018/11/29 (tag: 7.1.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 2 issues and merged 18 pull requests. The full list can be seen on GitHub
The following 16 authors contributed 95 commits.

* Antony Lee

* Benjamin Ragan-Kelley

* CarsonGSmith

* Chris Mentzel

* Christopher Brown

e Dan Allan

* Elliott Morgan Jobson

* is-this-valid

* kd2718

» Kevin Hess

e Martin Bergtholdt

* Matthias Bussonnier

* Nicholas Bollweg

* Pavel Karateev

* Philipp A

¢ Reuben Morais

2.2.7 Issues closed in 7.1

GitHub stats for 2018/09/27 - 2018/10/27 (since tag: 7.0.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 31 issues and merged 54 pull requests. The full list can be seen on GitHub
The following 33 authors contributed 254 commits.

¢ ammarmallik

* Audrey Dutcher

* Bart Skowron

* Benjamin Ragan-Kelley

* BinaryCrochet

2.2. Issues closed in the 7.x development cycle
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* Chris Barker

* Christopher Moura
* Dedipyaman Das

¢ Dominic Kuang

* Elyashiv

* Emil Hessman

* felixzhuologist

* hongshaoyang

* Hugo

e kd2718

* kory donati

» Kory Donati

* koryd

* luciana

* luz.paz

* Massimo Santini

* Matthias Bussonnier
* Matthias Geier

¢ meeseeksdev[bot]
* Michael Penkov

* Mukesh Bhandarkar
* Nguyen Duy Hai

* Roy Wellington

* Sha Liu

* Shao Yang

* Shashank Kumar

e Tony Fast

* wim glenn

2.2.8 Issues closed in 7.0

GitHub stats for 2018/07/29 - 2018/09/27 (since tag: 6.5.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 20 issues and merged 76 pull requests. The full list can be seen on GitHub
The following 49 authors contributed 471 commits.

* alphaCTzo7G

* Alyssa Whitwell
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Anatol Ulrich
apunisal
Benjamin Ragan-Kelley
Chaz Reid
Christoph

Dale Jung

Dave Hirschfeld
dhirschf

Doug Latornell
Fernando Perez
Fred Mitchell
Gabriel Potter
gpotter2

Grant Nestor
hongshaoyang
Hugo

J Forde

Jonathan Slenders
Jorg Dietrich
Kyle Kelley
luz.paz

M Pacer

Matthew R. Scott
Matthew Seal
Matthias Bussonnier
meeseeksdev[bot]
Michael Kéufl
Olesya Baranova
oscarbecho

Paul Ganssle

Paul Ivanov

Peter Parente
prasanth

Shailyn javier Ortiz jimenez
Sourav Singh

Srinivas Reddy Thatiparthy

2.2,

Issues closed in the 7.x development cycle
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* Steven Silvester

* stonebig

* Subhendu Ranjan Mishra
 Takafumi Arakaki

* Thomas A Caswell

e Thomas Kluyver

* Todd

* Wei Yen

* Yarko Tymciurak

* Yutao Yuan

¢ Zi Chong Kao

Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).

2.3 6.x Series

2.3.1 IPython 6.5.0

Miscellaneous bug fixes and compatibility with Python 3.7.
* Autocompletion fix for modules without __init__ .py PR #11227

* update the $pastebin magic to use dpaste . com instead og GitHub Gist which now requires authentication
PR #11182

* Fix crash with multiprocessing PR #11185

2.3.2 IPython 6.4.0

Everything new in /Python 5.7
* Fix display object not emitting metadata PR #11106
* Comments failing Jedi test PR #11110

2.3.3 IPython 6.3.1

This is a bugfix release to switch the default completions back to IPython’s own completion machinery. We discovered
some problems with the completions from Jedi, including completing column names on pandas data frames.

You can switch the completions source with the config option Completer.use_jedi.
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2.3.4 IPython 6.3

IPython 6.3 contains all the bug fixes and features in /Python 5.6. In addition:

e A new display class TPython.display.Code can be used to display syntax highlighted code in a notebook
(PR #10978).

* The $%html magic now takes a ——isolated option to put the content in an iframe (PR #10962).

* The code to find completions using the Jedi library has had various adjustments. This is still a work in progress,
but we hope this version has fewer annoyances (PR #10956, PR #10969, PR #10999, PR #11035, PR #11063,
PR #11065).

* The post event callbacks are now always called, even when the execution failed (for example because of a
SyntaxError).

* The execution info and result objects are now made available in the corresponding pre or post »_run_cell
event callbacks in a backward compatible manner (#10774 and PR #10795).

 Performance with very long code cells (hundreds of lines) is greatly improved (PR #10898). Further improve-
ments are planned for IPython 7.

You can see all pull requests for the 6.3 milestone.

2.3.5 IPython 6.2

[Python 6.2 contains all the bugs fixes and features available in IPython 5.5, like built in progress bar support, and
system-wide configuration

The following features are specific to [Python 6.2:
Function signature in completions
Terminal IPython will now show the signature of the function while completing. Only the currently highlighted

function will show its signature on the line below the completer by default. This functionality is recent, so it might be
limited; we welcome bug reports and requests for enhancements. PR #10507

Assignments return values

[Python can now trigger the display hook on the last assignment of cells. Up until 6.2 the following code wouldn’t
show the value of the assigned variable:

In[l]: xyz = "something"
# nothing shown

You would have to actually make it the last statement:

In [2]: xyz = "something else"
. : Xyz
Out[2]: "something else"

With the option InteractiveShell.ast_node_interactivity="'last_expr_or_assign' you can
now do:

In [2]: xyz = "something else"
Out[2]: "something else"
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This option can be toggled at runtime with the $config magic, and will trigger on assignment a = 1, augmented
assignment +=, —=, |=... as well as type annotated assignments: a:int = 2.

See PR #10598
Recursive Call of ipdb

Advanced users of the debugger can now correctly recursively enter ipdb. This is thanks to @segevfiner on PR
#10721.

2.3.6 IPython 6.1

* Quotes in a filename are always escaped during tab-completion on non-Windows. PR #10069
* Variables now shadow magics in autocompletion. See #4877 and PR #10542.

* Added the ability to add parameters to alias_magic. For example:

In [2]: %alias_magic hist history --params "-1 2" —--line
Created "%$hist® as an alias for ~S$history -1 2°.

In [3]: hist
%alias_magic hist history —--params "-1 30" --line
%alias_magic hist history —--params "-1 2" --line

Previously it was only possible to have an alias attached to a single function, and you would have to pass in the
given parameters every time:

In [4]: %alias_magic hist history —--line
Created "%hist® as an alias for "~S%history' .

In [5]: hist -1 2
hist
%alias_magic hist history —--line

* To suppress log state messages, you can now either use $logstart -g, pass ——LoggingMagics.
quiet=True on the command line, or set c. LoggingMagics.quiet=True in your configuration file.

* An additional flag ——TerminalInteractiveShell.term_title_format is introduced to allow the
user to control the format of the terminal title. It is specified as a python format string, and currently the only
variable it will format is {cwd}.

e ?2?/%$pinfo2 will now show object docstrings if the source can’t be retrieved. PR #10532

e IPython.display has gained a $markdown cell magic. PR #10563

* $config options can now be tab completed. PR #10555

* %config with no arguments are now unique and sorted. PR #10548

* Completion on keyword arguments does not duplicate = sign if already present. PR #10547
* $run -m <module> now <module> passes extra arguments to <module>. PR #10546

¢ completer now understand “snake case auto complete”: if foo_bar_kittens is a valid completion, I can
type £_b<tab> will complete to it. PR #10537

* tracebacks are better standardized and will compress /path/to/home to ~. PR #10515

The following changes were also added to IPython 5.4, see what’s new in IPython 5.4 for more detail description:
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e TerminalInteractiveShell is configurable and can be configured to (re)-use the readline interface.
* objects can now define a _repr_mimebundle_
» Execution heuristics improve for single line statements

* display () can now return a display id to update display areas.

2.3.7 IPython 6.0

Released April 19th, 2017

IPython 6 features a major improvement in the completion machinery which is now capable of completing non-
executed code. It is also the first version of IPython to stop compatibility with Python 2, which is still supported on
the bugfix only 5.x branch. Read below for a non-exhaustive list of new features.

Make sure you have pip > 9.0 before upgrading. You should be able to update by using:

pip install ipython —-upgrade

Note: If your pip version is greater than or equal to pip 9.0.1 you will automatically get the most recent version of
IPython compatible with your system: on Python 2 you will get the latest IPython 5.x bugfix, while in Python 3 you
will get the latest 6.x stable version.

New completion API and Interface
The completer Completion API has seen an overhaul, and the new completer has plenty of improvements both from
the end users of terminal IPython and for consumers of the APIL.

This new API is capable of pulling completions from jedi, thus allowing type inference on non-executed code. If
jedi is installed, completions like the following are now possible without code evaluation:

>>> data = ['Number of users', 123_456]
. data[0].<tab>

That is to say, IPython is now capable of inferring that data [0] is a string, and will suggest completions like .
capitalize. The completion power of IPython will increase with new Jedi releases, and a number of bug-fixes and
more completions are already available on the development version of jedi if you are curious.

With the help of prompt toolkit, types of completions can be shown in the completer interface:

In [1]: n = 123 456
v« data = [f'Number of users: {n}', nl
...: datalo].}}
100k capitalize
ceat casefold

center
count
encode
endswith
expandtabs
find
format
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The appearance of the completer is controlled by the c¢.TerminalInteractiveShell.
display_completions option that will show the type differently depending on the value among 'column',
'multicolumn' and 'readlinelike’

The use of Jedi also fulfills a number of requests and fixes a number of bugs like case-insensitive completion and
completion after division operator: See PR #10182.

Extra patches and updates will be needed to the ipykernel package for this feature to be available to other clients
like Jupyter Notebook, Lab, Nteract, Hydrogen. ..

The use of Jedi should be barely noticeable on recent machines, but can be slower on older ones. To tweak the
performance, the amount of time given to Jedi to compute type inference can be adjusted with c. IPCompleter.
jedi_compute_type_timeout. The objects whose type were not inferred will be shown as <unknown>. Jedi
can also be completely deactivated by using the c.Completer.use_jedi=False option.

The old Completer.complete () APIis waiting deprecation and should be replaced replaced by Completer.
completions () in the near future. Feedback on the current state of the API and suggestions are welcome.

Python 3 only codebase

One of the large challenges in IPython 6.0 has been the adoption of a pure Python 3 codebase, which has led to
upstream patches in pip, pypi and warehouse to make sure Python 2 systems still upgrade to the latest compatible
Python version.

We remind our Python 2 users that [Python 5 is still compatible with Python 2.7, still maintained and will get regular
releases. Using pip 9+, upgrading IPython will automatically upgrade to the latest version compatible with your
system.

Warning: If you are on a system using an older version of pip on Python 2, pip may still install [Python 6.0 on
your system, and IPython will refuse to start. You can fix this by upgrading pip, and reinstalling ipython, or forcing
pip to install an earlier version: pip install 'ipython<6'

The ability to use only Python 3 on the code base of [Python brings a number of advantages. Most of the newly written
code make use of optional function type annotation leading to clearer code and better documentation.

The total size of the repository has also decreased by about 1500 lines (for the first time excluding the big split for
4.0). The decrease is potentially a bit more for the sour as some documents like this one are append only and are about
300 lines long.

The removal of the Python2/Python3 shim layer has made the code quite a lot clearer and more idiomatic in a number
of locations, and much friendlier to work with and understand. We hope to further embrace Python 3 capabilities in
the next release cycle and introduce more of the Python 3 only idioms (yield from, kwarg only, general unpacking) in
the IPython code base, and see if we can take advantage of these to improve user experience with better error messages
and hints.

Configurable TerminallnteractiveShell, readline interface

IPython gained a new c.TerminalIPythonApp.interactive_shell class option that allows customiz-
ing the class used to start the terminal frontend. This should allow a user to use custom interfaces, like reviving the
former readline interface which is now a separate package not actively maintained by the core team. See the project to
bring back the readline interface: rlipython.

This change will be backported to the [Python 5.x series.
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Misc improvements
* The ¢%capture magic can now capture the result of a cell (from an expression on the last line), as well as
printed and displayed output. PR #9851.
¢ Pressing Ctrl-Z in the terminal debugger now suspends IPython, as it already does in the main terminal prompt.
* Autoreload can now reload Enum. See #10232 and PR #10316
 [Python.display has gained a GeoJSON object. PR #10288 and PR #10253

Functions Deprecated in 6.x Development cycle

e Loading extensions from ipython_extension_dir prints a warning that this location is pend-
ing deprecation. This should only affect users still having extensions installed with $install_ext
which has been deprecated since IPython 4.0, and removed in 5.0.  Extensions still present in
ipython_extension_dir may shadow more recently installed versions using pip. It is thus recommended
toclean ipython_extension_dir of any extension now available as a package.

e IPython.utils.warn was deprecated in [Python 4.0, and has now been removed. instead of IPython.
utils.warn inbuilt warnings module is used.

e The function IPython.core.oinspect.py:call_tip is unused, was marked as deprecated (raising a
DeprecationWarning) and marked for later removal. PR #10104

Backward incompatible changes

Functions Removed in 6.x Development cycle

The following functions have been removed in the development cycle marked for Milestone 6.0.
e TPython/utils/process.py-is_cmd_found
e TPython/utils/process.py - pycmd2argv

e The ——deep-reload flag and the corresponding options to inject dreload or reload into the interactive
namespace have been removed. You have to explicitly import reload from IPython.lib.deepreload
to use it.

e The $profile used to print the current [Python profile, and which was deprecated in [Python 2.0 does now
raise a DeprecationWarning error when used. It is often confused with the $prun and the deprecation
removal should free up the profile name in future versions.

Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).

2.4 Issues closed in the 6.x development cycle

2.4.1 Issues closed in 6.3

GitHub stats for 2017/09/15 - 2018/04/02 (tag: 6.2.0)
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These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 10 issues and merged 50 pull requests. The full list can be seen on GitHub
The following 35 authors contributed 253 commits.

¢ Anatoly Techtonik

e Antony Lee

* Benjamin Ragan-Kelley

* Corey McCandless

* Craig Citro

¢ Cristian Ciupitu

* David Cottrell

* David Straub

* Doug Latornell

 Fabio Niephaus

* Gergely Nagy

* Henry Fredrick Schreiner

* Hugo

* Ismael Venegas Castelld

* Ivan Gonzalez

* J Forde

 Jeremy Sikes

* Joris Van den Bossche

¢ Lesley Cordero

¢ luzpaz

* madhu9%4

* Matthew R. Scott

* Matthias Bussonnier

* Matthias Geier

* Olesya Baranova

¢ Peter Williams

¢ Rastislav Barlik

* Roshan Rao

* 152

* Samuel Lelievre

e Shailyn javier Ortiz jimenez

* Sjoerd de Vries

* Teddy Rendahl
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e Thomas A Caswell

e Thomas Kluyver

2.4.2 Issues closed in 6.2

GitHub stats for 2017/05/31 - 2017/09/15 (tag: 6.1.0)

These lists are automatically generated, and may be incomplete or contain duplicates.

We closed 3 issues and merged 37 pull requests. The full list can be seen on GitHub

The following 32 authors contributed 196 commits.
* adityausathe
* Antony Lee
* Benjamin Ragan-Kelley
* Carl Smith
* Eren Halici
* Erich Spaker
* Grant Nestor
¢ Jean Cruypenynck
e Jeroen Demeyer
* jfbu
* jlstevens
* jusltin
* Kyle Kelley
* M Pacer
¢ Marc Richter
* Marius van Niekerk
* Matthias Bussonnier
* mpacer
¢ Mradul Dubey
e ormung
* pepie34
* Ritesh Kadmawala
* ryan thielke
* Segev Finer
e Srinath
¢ Srinivas Reddy Thatiparthy
 Steven Maude

* Sudarshan Raghunathan
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* Sudarshan Rangarajan
* Thomas A Caswell
* Thomas Ballinger

¢ Thomas Kluyver

2.4.3 Issues closed in 6.1

GitHub stats for 2017/04/19 - 2017/05/30 (tag: 6.0.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 10 issues and merged 43 pull requests. The full list can be seen on GitHub
The following 26 authors contributed 116 commits.

* Alex Alekseyev

* Benjamin Ragan-Kelley

* Brian E. Granger

* Christopher C. Aycock

* Dave Willmer

¢ David Bradway

* ICanWaitAndFishAllDay

* Ignat Shining

e Jarrod Janssen

¢ Joshua Storck

* Luke Pfister

* Matthias Bussonnier

e Matti Remes

¢ meeseeksdev[bot]

* memeplex

* Ming Zhang

* Nick Weseman

* Paul Ivanov

* Piotr Zielinski

* ryan thielke

* sagnak

* Sang Min Park

* Srinivas Reddy Thatiparthy

 Steve Bartz

e Thomas Kluyver

 Tory Haavik
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2.4.4 Issues closed in 6.0

GitHub stats for 2017/04/10 - 2017/04/19 (milestone: 6.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 49 issues and merged 145 pull requests. The full list can be seen on GitHub
The following 34 authors contributed 176 commits.

e Adam Eury

¢ anantkaushik89

* Antonino Ingargiola

* Benjamin Ragan-Kelley

* Carol Willing

¢ Chilaka Ramakrishna

* chillaranand

* Denis S. Tereshchenko

* Diego Garcia

* fatData

» Fermi paradox

* fuho

 Grant Nestor

e Jan Rose

* Jeroen Demeyer

* kaushikanant

» Keshav Ramaswamy

* Matteo

* Matthias Bussonnier

* mbyt

* Michael Kéufl

* michaelpacer

¢ Moez Bouhlel

* Pablo Galindo

* Paul Ivanov

* Piotr Przetacznik

* Rounak Banik

* sachet-mittal

* Srinivas Reddy Thatiparthy

e Tamir Bahar

e Thomas Hisch
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e Thomas Kluyver
 Utkarsh Upadhyay

¢ Yuri Numerov

Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).

2.5 5.x Series

2.5.1 IPython 5.8.0

» Update inspecting function/methods for future-proofing. PR #11139

2.5.2 IPython 5.7

* Fix IPython trying to import non-existing matplotlib backends PR #11087
* fix for display hook not publishing object metadata PR #11101

2.5.3 IPython 5.6

¢ In Python 3.6 and above, dictionaries preserve the order items were added to them. On these versions, IPython
will display dictionaries in their native order, rather than sorting by the keys (PR #10958).

* ProgressBar can now be used as an iterator (PR #10813).

 The shell object gains a check_complete () method, to allow a smoother transition to new input processing
machinery planned for IPython 7 (PR #11044).

 [Python should start faster, as it no longer looks for all available pygments styles on startup (PR #10859).

You can see all the PR marked for the 5.6. milestone, and all the backport versions.

2.5.4 IPython 5.5

System Wide config
* IPython now looks for config files in {sys.prefix}/etc/ipython for environment-specific configura-
tion.

* Startup files can be found in /etc/ipython/startup or {sys.prefix}/etc/ipython/startup
in addition to the profile directory, for system-wide or env-specific startup files.

See PR #10644

32 Chapter 2. What’s new in IPython


https://github.com/ipython/ipython/pull/11139/
https://github.com/ipython/ipython/pull/11087/
https://github.com/ipython/ipython/pull/11101/
https://github.com/ipython/ipython/pull/10958/
https://github.com/ipython/ipython/pull/10813/
https://github.com/ipython/ipython/pull/11044/
https://github.com/ipython/ipython/pull/10859/
https://github.com/ipython/ipython/pulls?utf8=%E2%9C%93&q=is%3Apr+milestone%3A5.6+is%3Aclosed+NOT+%22Backport+PR%22+
https://github.com/ipython/ipython/pulls?utf8=%E2%9C%93&q=is%3Apr%20milestone%3A5.6%20is%3Aclosed%20%22Backport%20PR%22%20
https://github.com/ipython/ipython/pull/10644/

IPython Documentation, Release 7.7.0

ProgressBar

IPython now has built-in support for progressbars:

In[l]: from IPython.display import ProgressBar
: pb = ProgressBar (100)
: pb

In[2]: pb.progress = 50

# progress bar in cell 1 updates.

See PR #10755

Misc

e Fix IPython.core.display:Pretty._repr_pretty_ had the wrong signature. (PR #10625)
* $timeit now give a correct SyntaxError if naked return used. (PR #10637)
* Prepare the : ipython: directive to be compatible with Sphinx 1.7. (PR #10668)

e Make IPython work with OpenSSL in FIPS mode; change hash algorithm of input from md5 to shal. (PR
#10696)

* Clear breakpoints before running any script with debugger. (PR #10699)
e Document that $profile is deprecated, not to be confused with ¢prun. (PR #10707)
* Limit default number of returned completions to 500. (PR #10743)

You can see all the PR marked for the 5.5. milestone, and all the backport versions.

2.5.5 IPython 5.4.1

Released a few hours after 5.4, fix a crash when backports.shutil-get-terminal-size is not installed.
#10629

2.5.6 IPython 5.4

IPython 5.4-LTS is the first release of [Python after the release of the 6.x series which is Python 3 only. It backports
most of the new exposed API additions made in IPython 6.0 and 6.1 and avoid having to write conditional logics
depending of the version of IPython.

Please upgrade to pip 9 or greater before upgrading [Python. Failing to do so on Python 2 may lead to a broken IPython
install.

Configurable TerminallnteractiveShell

Backported from the 6.x branch as an exceptional new feature. See PR #10373 and #10364

IPython gained a new c.TerminalIPythonApp.interactive_shell_class option that allow to cus-
tomize the class used to start the terminal frontend. This should allow user to use custom interfaces, like reviving
the former readline interface which is now a separate package not maintained by the core team.
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Define _repr_mimebundle_

Object can now define _repr_mimebundle_ in place of multiple _repr_+_ methods and return a full mime-
bundle. This greatly simplify many implementation and allow to publish custom mimetypes (like geojson, plotly,
dataframes....). See the Custom Display Logic example notebook for more informations.

Execution Heuristics

The heuristic for execution in the command line interface is now more biased toward executing for single statement.
While in [Python 4.x and before a single line would be executed when enter is pressed, IPython 5.x would insert a
new line. For single line statement this is not true anymore and if a single line is valid Python, IPython will execute it
regardless of the cursor position. Use Ct r1-0 to insert a new line. PR #10489

Implement Display IDs

Implement display id and ability to update a given display. This should greatly simplify a lot of code by removing the
need for widgets and allow other frontend to implement things like progress-bars. See PR #10048

Display function
The display () function is now available by default in an [Python session, meaning users can call it on any object to
see their rich representation. This should allow for better interactivity both at the REPL and in notebook environment.

Scripts and library that rely on display and may be run outside of IPython still need to import the display function
using from IPython.display import display. See PR #10596

Miscs

e _mp_main_ is not reloaded which fixes issues with multiprocessing. PR #10523
 Use user colorscheme in Pdb as well PR #10479

* Faster shutdown. PR #10408

 Fix a crash in reverse search. PR #10371

* added Completer.backslash_combining_completions boolean option to deactivate backslash-tab
completion that may conflict with windows path.

2.5.7 IPython 5.3

Released on February 24th, 2017. Remarkable changes and fixes:
* Fix abugin set_next_input leading to a crash of terminal IPython. PR #10231, #10296, #10229
* Always wait for editor inputhook for terminal IPython PR #10239, PR #10240
* Disable _ipython_display_ interminal PR #10249, PR #10274
* Update terminal colors to be more visible by default on windows PR #10260, PR #10238, #10281
* Add Ctrl-Z shortcut (suspend) in terminal debugger PR #10254, #10273
* Indent on new line by looking at the text before the cursor PR #10264, PR #10275, #9283
» Update QtEventloop integration to fix some matplotlib integration issues PR #10201, PR #10311, #10201
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» Respect completions display style in terminal debugger PR #10305, PR #10313

* Addaconfigoption TerminalInteractiveShell.extra_open_editor_shortcuts toenable ex-
tra shortcuts to open the input in an editor. These are v in vi mode, and C-X C-E in emacs mode (PR #10330).
The F2 shortcut is always enabled.

2.5.8 IPython 5.2.2

* Fix error when starting with IPCompleter.limit_to__all__ configured.

2.5.9 IPython 5.2.1

* Fix tab completion in the debugger. PR #10223

2.5.10 IPython 5.2

Released on January 29th, 2017. Remarkable changes and fixes:
* restore [Python’s debugger to raise on quit. PR #10009

* The configuration value c.TerminalInteractiveShell.highlighting_style can now directly
take a class argument for custom color style. PR #9848

¢ Correctly handle matplotlib figures dpi PR #9868
* Deprecate —e flag for the $notebook magic that had no effects. PR #9872

* You can now press F2 while typing at a terminal prompt to edit the contents in your favourite terminal editor.
Set the EDITOR environment variable to pick which editor is used. PR #9929

* sdists will now only be . tar.gz as per upstream PyPI requirements. PR #9925
e TPython.core.debugger have gained a set_trace () method for convenience. PR #9947

e The ‘smart command mode’ added to the debugger in 5.0 was removed, as more people preferred the previous
behaviour. Therefore, debugger commands such as ¢ will act as debugger commands even when c is defined as
a variable. PR #10050

* Fixes OS X event loop issues at startup, PR #10150
* Deprecate the $aut oindent magic. PR #10176

* Emit a DeprecationWarning when setting the deprecated 1imit_to_all option of the completer. PR
#10198

* The $%capture magic can now capture the result of a cell (from an expression on the last line), as well as
printed and displayed output. PR #9851.

Changes of behavior to InteractiveShellEmbed.

InteractiveShellEmbed interactive behavior have changed a bit in between 5.1 and 5.2. By default
$kill_embedded magic will prevent further invocation of the current call location instead of preventing
further invocation of the current instance creation location. For most use case this will not change much for you,
though previous behavior was confusing and less consistent with previous IPython versions.

You can now deactivate instances by using $kill embedded --instance flag, (or —1i in short). The
$kill_embedded magic also gained a ——yes/—y option which skip confirmation step, and —x/-—exit which
also exit the current embedded call without asking for confirmation.

See PR #10207.
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2.5.11 IPython 5.1

* Broken $timeit on Python2 due to the use of ___qualname__. PR #9804

* Restore $gui gt to create and return a QApplication if necessary. PR #9789

* Don’t set terminal title by default. PR #9801

* Preserve indentation when inserting newlines with Ct r1-0. PR #9770

* Restore completion in debugger. PR #9785

* Deprecate IPython.core.debugger.Tracer () in favor of simpler, newer, APIs. PR #9731

* Restore NoOpContext context manager removed by mistake, and add DeprecationWarning. PR #9765
* Add option allowing Prompt_toolkit to use 24bits colors. PR #9736

* Fix for closing interactive matplotlib windows on OS X. PR #9854

* An embedded interactive shell instance can be used more than once. PR #9843

* More robust check for whether IPython is in a terminal. PR #9833

 Better pretty-printing of dicts on PyPy. PR #9827

* Some coloured output now looks better on dark background command prompts in Windows. PR #9838
* Improved tab completion of paths on Windows . PR #9826

» Fix tkinter event loop integration on Python 2 with future installed. PR #9824

» Restore Ctr1-\ as a shortcut to quit IPython.

* Make get_ipython () accessible when modules are imported by startup files. PR #9818

* Add support for running directories containing a __main___.py file with the ipython command. PR #9813
True Color feature
prompt_toolkit uses pygments styles for syntax highlighting. By default, the colors specified in the style are
approximated using a standard 256-color palette. prompt_toolkit also supports 24bit, a.k.a. “true”, a.k.a. 16-

million color escape sequences which enable compatible terminals to display the exact colors specified instead of an
approximation. This true_color option exposes that capability in prompt_toolkit to the IPython shell.

Here is a good source for the current state of true color support in various terminal emulators and software projects:
https://gist.github.com/X Vilka/8346728

2.5.12 IPython 5.0

Released July 7, 2016

New terminal interface

[Python 5 features a major upgrade to the terminal interface, bringing live syntax highlighting as you type, proper
multiline editing and multiline paste, and tab completions that don’t clutter up your history.
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These features are provided by the Python library prompt_toolkit, which replaces readline throughout our terminal
interface.

Relying on this pure-Python, cross platform module also makes it simpler to install IPython. We have removed
dependencies on pyreadline for Windows and gnureadline for Mac.

Backwards incompatible changes

e The $install_ext magic function, deprecated since 4.0, has now been deleted. You can distribute and
install extensions as packages on PyPL

* Callbacks registered while an event is being handled will now only be called for subsequent events; previously
they could be called for the current event. Similarly, callbacks removed while handling an event will always get
that event. See #9447 and PR #9453,

* Integration with pydb has been removed since pydb development has been stopped since 2012, and pydb is not
installable from PyPI.

* The autoedit_syntax option has apparently been broken for many years. It has been removed.

New terminal interface

The overhaul of the terminal interface will probably cause a range of minor issues for existing users. This is inevitable
for such a significant change, and we’ve done our best to minimise these issues. Some changes that we’re aware of,
with suggestions on how to handle them:

IPython no longer uses readline configuration (~/ . inputrc). We hope that the functionality you want (e.g. vi input
mode) will be available by configuring IPython directly (see Terminal IPython options). If something’s missing, please
file an issue.

The PromptManager class has been removed, and the prompt machinery simplified. See Custom Prompts to cus-
tomise prompts with the new machinery.

IPython.core.debugger now provides a plainer interface. TPython.terminal.debugger contains the
terminal debugger using prompt_toolkit.

There are new options to configure the colours used in syntax highlighting. We have tried to integrate them with our
classic ——colors option and $colors magic, but there’s a mismatch in possibilities, so some configurations may

2.5. 5.x Series 37


../_images/ptshell_features.png
http://python-prompt-toolkit.readthedocs.io/en/stable/
https://github.com/ipython/ipython/issues/9447/
https://github.com/ipython/ipython/pull/9453/

IPython Documentation, Release 7.7.0

produce unexpected results. See Terminal Colors for more information.

The new interface is not compatible with Emacs ‘inferior-shell’ feature. To continue using this, add the
-—-simple-prompt flag to the command Emacs runs. This flag disables most IPython features, relying on Emacs
to provide things like tab completion.

Provisional Changes

Provisional changes are experimental functionality that may, or may not, make it into a future version of IPython, and
which API may change without warnings. Activating these features and using these API are at your own risk, and may
have security implication for your system, especially if used with the Jupyter notebook,

When running via the Jupyter notebook interfaces, or other compatible client, you can enable rich documentation
experimental functionality:

When the docrepr package is installed setting the boolean flag InteractiveShell.
sphinxify_docstring to True, will process the various object through sphinx before displaying them
(see the docrepr package documentation for more information.

You need to also enable the IPython pager display rich HTML representation using the InteractiveShell.
enable_html_pager boolean configuration option. As usual you can set these configuration options globally in
your configuration files, alternatively you can turn them on dynamically using the following snippet:

ip = get_ipython ()
ip.sphinxify_docstring = True
ip.enable_html_pager = True

You can test the effect of various combinations of the above configuration in the Jupyter notebook, with things example
like :

import numpy as np
np.histogram?

This is part of an effort to make Documentation in Python richer and provide in the long term if possible dynamic
examples that can contain math, images, widgets... As stated above this is nightly experimental feature with a lot of
(fun) problem to solve. We would be happy to get your feedback and expertise on it.

Deprecated Features

Some deprecated features are listed in this section. Don’t forget to enable Deprecati