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Ilpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Baxxno: 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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Ob3zop

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:

e An enhanced interactive Python shell.

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

e 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 VYnyyweHHasa nHTtepakTnBHasa obonoyka Python

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.



https://jupyter.org
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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 OcHoBHble BO3MOXXHOCTU MHTEPaKTUBHOW 000104KMN

e 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 (7, and
using 77 provides additional detail).

e Searching through modules and namespaces with * wildcards, both when using the ? system and via
the %psearch command.

e 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.)

e 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.

e User-extensible ,magic“ commands. A set of commands prefixed with % or %% is available for controlling
IPython itself and provides directory control, namespace information and many aliases to common
system shell commands.

e Alias facility for defining your own system aliases.

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

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

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

e 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.

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

e 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.

e 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).

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

e 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).

e Auto-parentheses via the %autocall command: callable objects can be executed without parentheses:
sin 3 is automatically converted to sin(3)
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e Auto-quoting: using ,, or ; as the first character forces auto-quoting of the rest of the line: ,
my_function a b becomes automatically my_function("a","b"), while ;my_function a b becomes
my_function("a b").

e 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.

e 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.

e 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).

e 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 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.

e 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.

e Simple timing information. You can use the %timeit 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]: 7timeit 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.

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

1.1. VYny4dwenHas vHTepakTuBHasi 06onoqka Python 5
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1.2 HecBsizaHHasi gByxnpoueccHasa mogesb

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 qtconsole, and jupyter notebook.

As an example, this means that when you start jupyter qtconsole, 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 --existing 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 gtconsole, and jupyter notebook. There is also a message spec which
documents the protocol for communication between kernels and clients.

CmMm.Tak>xke:

Frontend /Kernel Model example notebook

1.3 V'HTepaKTI/IBHbIe napasijieJsibHble BblHUNC/1€HNA

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

1.3.1 lNMepeHocumocTb n TpeboBaHusa k Python

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

e Windows (CygWin, XP, Vista, etc.)

See here for instructions on how to install IPython.

Ilpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

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

6 Fnasa 1. 0630p
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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).

1.3. WntepakTusBHbie napannenbHble BbIYUCIEHUS 7
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What's new in |IPython

Development version in-progress features:

Ilpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Baxkno: 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 Development version

This document describes in-flight development work.

IIpenynpexaenne: Please do not edit this file by hand (doing so will likely cause merge conflicts for
other Pull Requests). Instead, create a new file in the docs/source/whatsnew/pr folder

Released .... .... , 2019
Need to be updated:

IIpeaynpexaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.
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Baxkno: 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).

2.1.1 Antigravity feature

Example new antigravity feature. Try import antigravity in a Python 3 console.

IIpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Ba>kno: 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).

2.1.2 Incompatible change switch to perl

Document which filename start with incompat- will be gathers in their own incompatibility section.

Starting with IPython 42, only perl code execution is allowed. See PR #/42

2.1.3 Backwards incompatible changes

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.

IIpeaynpexkaenme: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Ba>kno: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, [Python
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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2.2 8.x Series

2.2.1 IPython 8.13
As usual for the end of the month, minor release of IPython. This release is significant in that it not only
has a number of bugfixes, but also drop support for Python 3.8 as per NEP 29 (PR #14023).

All the critical bugfixes have been backported onto the 8.12.1 release (see below). In addition to that went
into 8.12.1 you'll find:

e Pretty reprensentation for Counter has been fixed to match the Python one and be in decreasing order.
PR #14032

e Module completion is better when jedi is disabled PR, #14029.

e Improvment of %%bash magic that would get stuck PR #14019
We hope you enjoy this release an will maybe see you at JupyterCon in less than two weeks.
As usual you can find the full list of PRs on GitHub under the 8.12.1 milestone.

Thanks to the D.E. Shaw group for the request and sponsoring the work.

2.2.2 IPython 8.12.1

This is the twin release of IPython 8.13 that contain only critical UI and bug fixes. The next minor version of
IPython has dropped support for Python 3.8 — as per Nep 29 and this IPython 8.12.x will now only receive
bugfixes.

e PR /14004 Fix a bug introduced in IPython 8.12 that crash when inspecting some docstrings.
e PR #14010 Fix fast traceback code that was not working in some case.
e PR #14014 Fix %page magic broken in some case.

e PR #14026, PR #14027 Tweak default shortcut with respect to autosuggestions.

PR #14033 add back the ability to use .get () on Olnfo object for backward compatibility with h5py
(this will be re-deprecated later, and h5py will also get a fix).

As usual you can find the full list of PRs on GitHub under the 8.12.1 milestone.

Thanks to the D.E. Shaw group for the request and sponsoring the work.

2.2.3 IPython 8.12

Hopefully slightly early release for IPython 8.12. Last Thursday of the month, even if I guess it’s likely
already Friday somewhere in the pacific ocean.

A number of PRs and bug fixes this month with close to 20 PRs merged !

The IPython repo reached PR #14000 !! Actually the PR that create those exact release note is PR #14000.
Ok, more issues and PR is not always better, and I’d love to have more time to close issues and Pull Requests.

Let’s note that in less than 2 month JupyterCon is back, in Paris please visit jupytercon.com, and looking
forward to see you there.

Packagers should take note that typing_extension is now a mandatory dependency for Python versions
<3.10.

2.2. 8.x Series 11
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Let’s note also that according to NEP29, It is soon time to stop support for Python 3.8 that will be release
more than 3 and 1/2 years ago:

On Apr 14, 2023 drop support for Python 3.8 (initially released on Oct 14, 2019)

Thus I am likely to stop advertising support for Python 3.8 in the next release at the end of April.
Here are some miscellaneous updates of interest:

e PR #13957 brings updates to the Qt integration, particularly for Qt6.

e PR #13960 fixes the %debug magic command to give access to the local scope.

e PR /13964 fixes some crashes with the new fast traceback code. Note that there are still some issues
with the fast traceback code, and I a, likely to fix and tweak behavior.

e PR #13973 We are slowly migrating IPython internals to use proper type objects/dataclasses instead of
dictionaries to allow static typing checks. These are technically public API and could lead to breakage,
so please let us know if that’s the case and I'll mitigate.

e PR #13990, PR #13991, PR #13994 all improve keybinding and shortcut configurability.
As usual you can find the full list of PRs on GitHub under the 8.12 milestone.

We want to thank the D.E. Shaw group for requesting and sponsoring the work on the following big feature.
We had productive discussions on how to best expose this feature

Dynamic documentation dispatch

We are experimenting with dynamic documentation dispatch for object attribute. See #13860. The goal is
to allow object to define documentation for their attributes, properties, even when those are dynamically
defined with __getattr__.

In particular when those objects are base types it can be useful to show the documentation

In [1]: class User:

__custom_documentations__ = {
"first": "The first name of the user.",
"last": "The last name of the user.",

first:str
last:str

def __init__(self, first, last):
self.first = first
self.last = last

O@property

def full(self):
"itself. first® and “self.last’ joined by a space.
return self.first + " " + self.last

nmnn

: user = Person('Jane', 'Doe')

(continues on next page)

12 Fnasa 2. What’s new in IPython
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(npozoIKeHne ¢ IPeAblyIel CTPAHUIbI)

In [2]: user.first?

Type: str

String form: Jane

Length: 4

Docstring: the first name of a the person object, a str

Class docstring:

In [3]: user.last?

Type: str

String form: Doe

Length: 3

Docstring: the last name, also a str

We can see here the symmetry with IPython looking for the docstring on the properties:

In [4]: user.full?

HERE

Type: property

String form: <property object at 0x102bb15d0>
Docstring: first and last join by a space

Note that while in the above example we use a static dictionary, libraries may decide to use a custom
object that define __getitem__, we caution against using objects that would trigger computation to show
documentation, but it is sometime preferable for highly dynamic code that for example export ans API as
object.

2.2.4 IPython 8.11

Back on almost regular monthly schedule for IPython with end-of-month really-late-Friday release to make
sure some bugs are properly fixed. Small addition of with a few new features, bugfix and UX improvements.

This is a non-exhaustive list, but among other you will find:

Faster Traceback Highlighting

Resurrection of pre-IPython-8 traceback highlighting code.

Really long and complicated files were slow to highlight in traceback with IPython 8 despite upstream
improvement that make many case better. Therefore starting with IPython 8.11 when one of the highlighted
file is more than 10 000 line long by default, we’ll fallback to a faster path that does not have all the features
of highlighting failing AST nodes.

This can be configures by setting the value of IPython.code.ultratb.FAST_THRESHOLD to an arbitrary low
or large value.

2.2. 8.x Series 13
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Autoreload verbosity

We introduce more descriptive names for the jautoreload parameter:
e Jautoreload now (also jautoreload) - perform autoreload immediately.
e ‘autoreload off (also %autoreload 0) - turn off autoreload.

e ‘autoreload explicit (also %autoreload 1) - turn on autoreload only for modules whitelisted by
%aimport statements.

e Jautoreload all (also %autoreload 2) - turn on autoreload for all modules except those blacklisted
by %aimport statements.

e Jautoreload complete (also %autoreload 3) - all the fatures of
all but also adding new objects from the imported modules (see
IPython/extensions/tests/test _autoreload.py::test autoload newly added objects).

The original designations (e.g. «2») still work, and these new ones are case-insensitive.

Additionally, the option --print or -p can be added to the line to print the names of modules being reloaded.
Similarly, --1log or -1 will output the names to the logger at INFO level. Both can be used simultaneously.

The parsing logic for %aimport is now improved such that modules can be whitelisted and blacklisted in the
same line, e.g. it’s now possible to call %aimport os, -math to include os for %autoreload explicit and
exclude math for modes all and complete.

Terminal shortcuts customization

Previously modifying shortcuts was only possible by hooking into startup files and practically limited to
adding new shortcuts or removing all shortcuts bound to a specific key. This release enables users to override
existing terminal shortcuts, disable them or add new keybindings.

For example, to set the right to accept a single character of auto-suggestion you could use:

my_shortcuts = [

{

"command": "IPython:auto_suggest.accept_character",
"new_keys": ["right"]

]

Jconfig TerminalInteractiveShell.shortcuts = my_shortcuts

You can learn more in TerminalInteractiveShell.shortcuts configuration reference.

Miscellaneous

e Jgui should now support PySide6. PR #13864

e Cli shortcuts can now be configured PR #13928, see above. (note that there might be an issue with
prompt_toolkit 3.0.37 and shortcut configuration).

e Capture output should now respect ; semicolon to suppress output. PR #13940
e Base64 encoded images (in jupyter frontend), will not have trailing newlines. PR #13941
As usual you can find the full list of PRs on GitHub under the 8.11 milestone.

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.

14 Fnasa 2. What’s new in IPython



https://github.com/ipython/ipython/pull/13864/
https://github.com/ipython/ipython/pull/13928/
https://github.com/ipython/ipython/pull/13940/
https://github.com/ipython/ipython/pull/13941/
https://github.com/ipython/ipython/milestone/113?closed=1
https://deshaw.com/

IPython Documentation, Beinyck 8.14.0.dev

2.2.5 IPython 8.10

Out of schedule release of IPython with minor fixes to patch a potential CVE-2023-24816. This is a really
low severity CVE that you most likely are not affected by unless:

e You are on windows.
e You have a custom build of Python without _ctypes
e You cd or start IPython or Jupyter in untrusted directory which names may be valid shell commands.
You can read more on the advisory.
In addition to fixing this CVE we also fix a couple of outstanding bugs and issues.
As usual you can find the full list of PRs on GitHub under the 8.10 milestone.
In Particular:
e bump minimum numpy to >=1.21 version following NEP29. PR //13930
e fix for compatibility with MyPy 1.0. PR #13933
e fix nbgrader stalling when IPython’s showtraceback function is monkeypatched. PR #13934

As this release also contains those minimal changes in addition to fixing the CVE I decided to bump the
minor version anyway.

This will not affect the normal release schedule, so IPython 8.11 is due in about 2 weeks.

2.2.6 IPython 8.9.0

Second release of IPython in 2023, last Friday of the month, we are back on track. This is a small release
with a few bug-fixes, and improvements, mostly with respect to terminal shortcuts.

The biggest improvement for 8.9 is a drastic amelioration of the auto-suggestions sponsored by D.E. Shaw and
implemented by the more and more active contributor @krassowski <https://github.com/krassowski>.

e right accepts a single character from suggestion

e ctrl+right accepts a semantic token (macos default shortcuts take precedence and need to be disabled
to make this work)

e backspace deletes a character and resumes hinting autosuggestions

e ctrl-left accepts suggestion and moves cursor left one character.

e backspace deletes a character and resumes hinting autosuggestions

e down moves to suggestion to later in history when no lines are present below the cursors.
e up moves to suggestion from earlier in history when no lines are present above the cursor.

This is best described by the Gif posted by @krassowski <https://github.com/krassowski>, and in the
PR itself PR /#13888.

Please report any feedback in order for us to improve the user experience. In particular we are also working
on making the shortcuts configurable.

If you are interested in better terminal shortcuts, I also invite you to participate in issue 13879.

As we follow NEP29, next version of IPython will officially stop supporting numpy 1.20, and will stop
supporting Python 3.8 after April release.

2.2. 8.x Series 15


https://github.com/ipython/ipython/security/advisories/GHSA-29gw-9793-fvw7
https://github.com/ipython/ipython/milestone/112?closed=1
https://github.com/ipython/ipython/pull/13930/
https://github.com/ipython/ipython/pull/13933/
https://github.com/ipython/ipython/pull/13934/
https://github.com/ipython/ipython/pull/13888/
https://github.com/ipython/ipython/issues/13879
https://numpy.org/neps/nep-0029-deprecation_policy.html

IPython Documentation, Beinyck 8.14.0.dev

As usual you can find the full list of PRs on GitHub under the 8.9 milestone.

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.2.7 IPython 8.8.0

First release of IPython in 2023 as there was no release at the end of December.
This is an unusually big release (relatively speaking) with more than 15 Pull Requests merged.
Of particular interest are:

e PR #13852 that replaces the greedy completer and improves completion, in particular for dictionary
keys.

e PR #13858 that adds py.typed to setup.cfg to make sure it is bundled in wheels.

e PR #13869 that implements tab completions for IPython options in the shell when using argcomplete
<https://github.com/kislyuk/argcomplete>. I believe this also needs a recent version of Traitlets.

e PR /13865 makes the inspector class of InteractiveShell configurable.

e PR #13880 that removes minor-version entrypoints as the minor version entry points that would be
included in the wheel would be the one of the Python version that was used to build the whl file.

In no particular order, the rest of the changes update the test suite to be compatible with Pygments 2.14,
various docfixes, testing on more recent python versions and various updates.

As usual you can find the full list of PRs on GitHub under the 8.8 milestone.
Many thanks to @krassowski for the many PRs and @jasongrout for reviewing and merging contributions.

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.2.8 IPython 8.7.0

Small release of IPython with a couple of bug fixes and new features for this month. Next month is the end
of year, it is unclear if there will be a release close to the new year’s eve, or if the next release will be at the
end of January.

Here are a few of the relevant fixes, as usual you can find the full list of PRs on GitHub under the 8.7
milestone.

e PR 413834 bump the minimum prompt toolkit to 3.0.11.
e [Python shipped with the py.typed marker now, and we are progressively adding more types. PR
#13831
e PR #13817 add configuration of code blacks formatting.
Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.
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2.2.9 IPython 8.6.0

Back to a more regular release schedule (at least I try), as Friday is already over by more than 24h hours.
This is a slightly bigger release with a few new features that contain no less than 25 PRs.

We'll notably found a couple of non negligible changes:

The install_ext and related functions have been removed after being deprecated for years. You can use pip
to install extensions. pip did not exist when install_ext was introduced. You can still load local extensions
without installing them. Just set your sys.path for example. PR #13744

IPython now has extra entry points that use the major and minor version of python. For some of you this
means that you can do a quick ipython3.10 to launch IPython from the Python 3.10 interpreter, while still
using Python 3.11 as your main Python. PR #13743

The completer matcher API has been improved. See PR #13745. This should improve the type inference
and improve dict keys completions in many use case. Thanks @krassowski for all the work, and the D.E.
Shaw group for sponsoring it.

The color of error nodes in tracebacks can now be customized. See PR #/13756. This is a private attribute
until someone finds the time to properly add a configuration option. Note that with Python 3.11 that also
shows the relevant nodes in traceback, it would be good to leverage this information (plus the «did you mean»
info added on attribute errors). But that’s likely work I won’t have time to do before long, so contributions
welcome.

As we follow NEP 29, we removed support for numpy 1.19 PR #13760.

The open() function present in the user namespace by default will now refuse to open the file descriptors
0,1,2 (stdin, out, err), to avoid crashing IPython. This mostly occurs in teaching context when incorrect
values get passed around.

The 7, 7?7, and corresponding pinfo, pinfo2 magics can now find objects inside arrays. That is to say, the
following now works:

>>> def my_func(*arg, **kwargs):pass
>>> container = [my_func]
>>> container[0]?

If container define a custom getitem, this  will  trigger the custom method. So don’t put side effects
in your getitems. Thanks to the D.E. Shaw group for the request and sponsoring the work.

As usual you can find the full list of PRs on GitHub under the 8.6 milestone.
Thanks to all hacktoberfest contributors, please contribute to closember.org.

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.2.10 IPython 8.5.0

First release since a couple of month due to various reasons and timing preventing me for sticking to the
usual monthly release the last Friday of each month. This is of non negligible size as it has more than two
dozen PRs with various fixes an bug fixes.

Many thanks to everybody who contributed PRs for your patience in review and merges.

Here is a non-exhaustive list of changes that have been implemented for IPython 8.5.0. As usual you can
find the full list of issues and PRs tagged with the 8.5 milestone.
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e Added a shortcut for accepting auto suggestion. The End key shortcut for accepting
auto-suggestion This binding works in Vi mode too, provided TerminalInteractiveShell.
emacs_bindings_in_vi_insert_mode is set to be True PR #13566.

e No popup in window for latex generation when generating latex (e.g. via _latex_repr_) no popup
window is shows under Windows. PR #13679

e Fixed error raised when attempting to tab-complete an input string with consecutive periods or forward
slashes (such as «file:///var/log/...»). PR #13675

e Relative filenames in Latex rendering : The latex_to_png_dvipng command internally generates input
and output file arguments to latex and dvipis. These arguments are now generated as relative files
to the current working directory instead of absolute file paths. This solves a problem where the current
working directory contains characters that are not handled properly by latex and dvips. There are
no changes to the user API. PR #13680

e Stripping decorators bug: Fixed bug which meant that ipython code blocks in restructured text
documents executed with the ipython-sphinx extension skipped any lines of code containing python
decorators. PR #13612

e Allow some modules with frozen dataclasses to be reloaded. PR #13732
e Fix paste magic on wayland. PR #13671

e show maxlen in deque’s repr. PR #13648

Restore line numbers for Input

Line number information in tracebacks from input are restored. Line numbers from input were removed
during the transition to v8 enhanced traceback reporting.

So, instead of:

ZeroDivisionError Traceback (most recent call last)
Input In [3], in <cell line: 1>()
----> 1 myfunc(2)

Input In [2], in myfunc(z)
1 def myfunc(z):
-——=> 2 foo.boo(z-1)

File "/code/python/ipython/foo.py:3, in boo(x)
2 def boo(x):
---->3 return 1/(1-x)

ZeroDivisionError: division by zero

The error traceback now looks like:

ZeroDivisionError Traceback (most recent call last)
Cell In [3], line 1
----> 1 myfunc(2)

Cell In [2], line 2, in myfunc(z)
1 def myfunc(z):

(continues on next page)
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(npozoIKeHne ¢ IPeAblyIel CTPAHUIbI)

———> 9 foo.boo(z-1)

File ~/code/python/ipython/foo.py:3, in boo(x)
2 def boo(x):

___>3 return 1/(1-x)

ZeroDivisionError: division by zero

or, with xmode=Plain:

Traceback (most recent call last):
Cell In [12], line 1
myfunc(2)
Cell In [6], line 2 in myfunc
foo.boo(z-1)
File “/code/python/ipython/foo.py:3 in boo
return 1/(1-x)
ZeroDivisionError: division by zero

PR #13560

New setting to silence warning if working inside a virtual environment
Previously, when starting IPython in a virtual environment without IPython installed (so IPython from the
global environment is used), the following warning was printed:

Attempting to work in a virtualenv. If you encounter problems, please install IPython inside the
virtualenv.

This warning can be permanently silenced by setting c¢.InteractiveShell.warn_venv to False (the default
is True).

PR #13706

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.2.11 IPython 8.4.0

As for 7.34, this version contains a single fix: fix uncaught BdbQuit exceptions on ipdb exit PR #13668, and
a single typo fix in documentation: PR #13682

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.
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2.2.12 IPython 8.3.0

e PR #13625, using 7, 77, *7 will not call set_next_input as most frontend allow proper multiline
editing and it was causing issues for many users of multi-cell frontends. This has been backported to
7.33

e PR #13600, pre_run_x-hooks will now have a cell_id attribute on the info object when frontend
provides it. This has been backported to 7.33

PR #13624, fixed End key being broken after accepting an auto-suggestion.

PR #13657 fixed an issue where history from different sessions would be mixed.

2.2.13 IPython 8.2.0

IPython 8.2 mostly bring bugfixes to IPython.
e Auto-suggestion can now be elected with the end key. PR #13566
e Some traceback issues with assert etb is not None have been fixed. PR #13588

e History is now pulled from the sqitel database and not from in-memory. In particular when using the
%paste magic, the content of the pasted text will be part of the history and not the verbatim text
%paste anymore. PR #13592

e Fix Ctrl-\\ exit cleanup PR #13603
e Fixes to ultratb ipdb support when used outside of IPython. PR #13498

I am still trying to fix and investigate #13598, which seems to be random, and would appreciate help if you
find a reproducible minimal case. I've tried to make various changes to the codebase to mitigate it, but a
proper fix will be difficult without understanding the cause.

All the issues on pull-requests for this release can be found in the 8.2 milestone. . And some documentation
only PR can be found as part of the 7.33 milestone (currently not released).

Thanks to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.2.14 IPython 8.1.1

Fix an issue with virtualenv and Python 3.8 introduced in 8.1

Revert PR #13537 (fix an issue with symlinks in virtualenv) that raises an error in Python 3.8, and fixed in
a different way in PR #13559.

2.2.15 IPython 8.1.0

IPython 8.1 is the first minor release after 8.0 and fixes a number of bugs and updates a few behaviors that
were problematic with the 8.0 as with many new major release.

Note that beyond the changes listed here, IPython 8.1.0 also contains all the features listed in IPython 7.32.

e Misc and multiple fixes around quotation auto-closing. It is now disabled by default. Run with
TerminalInteractiveShell.auto_match=True to re-enabled

e Require pygments>=2.4.0 PR #13459, this was implicit in the code, but is now explicit in setup.
cfg/setup.py

e Docs improvement of core.magic_arguments examples. PR /13433
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e Multi-line edit executes too early with await. PR 413424

e black is back as an optional dependency, and autoformatting disabled by default until some fixes
are implemented (black improperly reformat magics). PR #13471 Additionally the ability to use
yapf as a code reformatter has been added PR #13528 . You can use TerminalInteractiveShell.
autoformatter="black", TerminalInteractiveShell.autoformatter="yapf" to re-enable auto
formating with black, or switch to yapf.

e Fix and issue where display was not defined.

e Auto suggestions are now configurable. Currently only AutoSuggestFromHistory (default) and None.
new provider contribution welcomed. PR #13475

e multiple packaging/testing improvement to simplify downstream packaging (xfail with reasons, try to
not access network. .. ).

e Update deprecation. InteractiveShell.magic internal method has been deprecated for many years
but did not emit a warning until now.

e internal appended_to_syspath context manager has been deprecated.

e fix an issue with symlinks in virtualenv PR #13537 (Reverted in 8.1.1)

e Fix an issue with vim mode, where cursor would not be reset on exit PR #13472

e ipython directive now remove only known pseudo-decorators PR #13532

e IPython/lib/security which used to be used for jupyter notebook has been removed.
o Fix an issue where async with would execute on new lines. PR /13436

We want to remind users that IPython is part of the Jupyter organisations, and thus governed by a Code
of Conduct. Some of the behavior we have seen on GitHub is not acceptable. Abuse and non-respectful
comments on discussion will not be tolerated.

Many thanks to all the contributors to this release, many of the above fixed issues and new features were
done by first time contributors, showing there is still plenty of easy contribution possible in IPython . You
can find all individual contributions to this milestone on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries. In particular
the Lazy autoloading of magics that you will find described in the 7.32 release notes.

2.2.16 IPython 8.0.1 (CVE-2022-21699)

IPython 8.0.1, 7.31.1 and 5.11 are security releases that change some default values in order to prevent
potential Execution with Unnecessary Privileges.

Almost all version of IPython looks for configuration and profiles in current working directory. Since IPython
was developed before pip and environments existed it was used a convenient way to load code/packages in
a project dependant way.

In 2022, it is not necessary anymore, and can lead to confusing behavior where for example cloning a
repository and starting IPython or loading a notebook from any Jupyter-Compatible interface that has
ipython set as a kernel can lead to code execution.

I did not find any standard way for packaged to advertise CVEs they fix, I'm thus trying to add a
__patched_cves__ attribute to the IPython module that list the CVEs that should have been fixed. This
attribute is informational only as if a executable has a flaw, this value can always be changed by an attacker.
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In [1]: import IPython

In [2]: IPython.__patched_cves__
Out[2]: {'CVE-2022-21699'}

In [3]: 'CVE-2022-21699' in IPython.__patched_cves__
Out[3]: True

Thus starting with this version:
e The current working directory is not searched anymore for profiles or configurations files.

e Added a __patched_cves__ attribute (set of strings) to IPython module that contain the list of fixed
CVE. This is informational only.

Further details can be read on the GitHub Advisory

2.2.17 IPython 8.0

IPython 8.0 is bringing a large number of new features and improvements to both the user of the terminal
and of the kernel via Jupyter. The removal of compatibility with an older version of Python is also the
opportunity to do a couple of performance improvements in particular with respect to startup time. The 8.x
branch started diverging from its predecessor around IPython 7.12 (January 2020).

This release contains 250+ pull requests, in addition to many of the features and backports that have made
it to the 7.x branch. Please see the 8.0 milestone for the full list of pull requests.

Please feel free to send pull requests to update those notes after release, I have likely forgotten a few things
reviewing 250+ PRs.

2.2.18 Dependencies changes/downstream packaging
Most of our building steps have been changed to be (mostly) declarative and follow PEP 517. We are trying
to completely remove setup.py (PR #13238) and are looking for help to do so.

e minimum supported traitlets version is now 5+

e we now require stack_data

e minimal Python is now 3.8

e nose is not a testing requirement anymore

e pytest replaces nose.

e iptest/iptest3 cli entrypoints do not exist anymore.

e the minimum officially supported numpy version has been bumped, but this should not have much effect
on packaging.
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2.2.19 Deprecation and removal

We removed almost all features, arguments, functions, and modules that were marked as deprecated between
IPython 1.0 and 5.0. As a reminder, 5.0 was released in 2016, and 1.0 in 2013. Last release of the 5 branch
was 5.10.0, in May 2020. The few remaining deprecated features we left have better deprecation warnings or
have been turned into explicit errors for better error messages.

I will use this occasion to add the following requests to anyone emitting a deprecation warning:

e Please add at least stacklevel=2 so that the warning is emitted into the caller context, and not the
callee one.

e Please add since which version something is deprecated.

As a side note, it is much easier to conditionally compare version numbers rather than using try/except
when functionality changes with a version.

I won’t list all the removed features here, but modules like IPython.kernel, which was just a shim module
around ipykernel for the past 8 years, have been removed, and so many other similar things that pre-date
the name Jupyter itself.

We no longer need to add IPython.extensions to the PYTHONPATH because that is being handled by
load_extension.

We are also removing Cythonmagic, sympyprinting and rmagic as they are now in other packages and no
longer need to be inside IPython.

2.2.20 Documentation

The majority of our docstrings have now been reformatted and automatically fixed by the experimental
Vélin project to conform to numpydoc.

2.2.21 Type annotations

While IPython itself is highly dynamic and can’t be completely typed, many of the functions now have type
annotations, and part of the codebase is now checked by mypy.

2.2.22 Featured changes

Here is a features list of changes in IPython 8.0. This is of course non-exhaustive. Please note as well that
many features have been added in the 7.x branch as well (and hence why you want to read the 7.x what’s
new notes), in particular features contributed by QuantStack (with respect to debugger protocol and Xeus
Python), as well as many debugger features that I was pleased to implement as part of my work at QuanSight
and sponsored by DE Shaw.
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Traceback improvements

Previously, error tracebacks for errors happening in code cells were showing a hash, the one used for compiling
the Python AST:

In [1]: def foo():
return 3 / 0

In [2]: foo()

ZeroDivisionError Traceback (most recent call last)
<ipython-input-2-c19b6d9633cf> in <module>
-———> 1 fooQ)

<ipython-input-1-1595a74c32d5> in foo()

1 def foo():
————> 2 return 3 / 0O
3

ZeroDivisionError: division by zero

The error traceback is now correctly formatted, showing the cell number in which the error happened:

In [1]: def foo():
return 3 / O

Input In [2]: foo()

ZeroDivisionError Traceback (most recent call last)
input In [2], in <module>

-——-> 1 foo()

Input In [1], in foo()
1 def foo():
———> 2 return 3 / 0O

ZeroDivisionError: division by zero

The stack_data package has been integrated, which provides smarter information in the traceback; in
particular it will highlight the AST node where an error occurs which can help to quickly narrow down
erTors.

For example in the following snippet:

def foo(i):
x = [[[0]]]
return x[0] [i] [0]

def bar():
return foo(0) + foo(
1
) + foo(2)
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calling bar () would raise an IndexError on the return line of foo, and IPython 8.0 is capable of telling you
where the index error occurs:

IndexError
Input In [2], in <module>
————> 1 bar()

Input In [1], in barQ)

6 def bar():

——> 7 return foo(0) + foo(
8 1
9 ) + foo(2)

Input In [1], in foo(i)

1 def foo(i):

2 x = [[[0]]]
-———->3 return x[0] [i] [0]

The corresponding locations marked here with ~ will show up highlighted in the terminal and notebooks.

Finally, a colon :: and line number is appended after a filename in traceback:

ZeroDivisionError Traceback (most recent call last)
File "/error.py:4, in <module>

1 def £():

2 1/0
———> 4 £Q)

File “/error.py:2, in £()
1 def £(O):
———> 2 1/0

Many terminals and editors have integrations enabling you to directly jump to the relevant file/line when
this syntax is used, so this small addition may have a high impact on productivity.

Autosuggestions

Autosuggestion is a very useful feature available in fish, zsh, and prompt-toolkit.
Ptpython allows users to enable this feature in ptpython/config.py.

This feature allows users to accept autosuggestions with ctrl e, ctrl f; or right arrow as described below.

1. Start ipython

17: |l

2. Run print("hello")
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("hello™)

3. start typing print again to see the autosuggestion

In [1]: ("hello™)
hello

In [2]: pl

4. Press ctrl-f, or ctrl-e, or right-arrow to accept the suggestion

hello

In [2]: !”hello”)

You can also complete word by word:

1. Run def say_hello(): print("hello")

("hello")

2. Start typing the first letter if def to see the autosuggestion

3. Press alt-f (or escape followed by f), to accept the first word of the suggestion
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Importantly, this feature does not interfere with tab completion:

1. After running def say_hello(): print("hello"), press d

2. Press Tab to start tab completion

def dict %debug %dirs
del dir() %%debug %doctest_mode
delattr() divmod() %dhist

3A. Press Tab again to select the first option

dict %dirs
del dir() %doctest_mode
delattr() divmod()
keyword

3B. Press alt f (escape, f) to accept to accept the first word of the suggestion

3C. Press ctrl-f or ctrl-e to accept the entire suggestion

[{"hello"})

Currently, autosuggestions are only shown in the emacs or vi insert editing modes:

e The ctrl e, ctrl f, and alt f shortcuts work by default in emacs mode.
e To use these shortcuts in vi insert mode, you will have to create custom keybindings in your config.py.
Show pinfo information in ipdb using «?» and «?7»

In IPDB, it is now possible to show the information about an object using «?» and «?7», in much the same
way that it can be done when using the IPython prompt:

ipdb> partial?

Init signature: partial(self, /, *args, **xkwargs)

Docstring:

partial (func, *args, **keywords) - new function with partial application
of the given arguments and keywords.

File: ~/.pyenv/versions/3.8.6/1lib/python3.8/functools.py
Type: type
Subclasses:
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Previously, pinfo or pinfo2 command had to be used for this purpose.

Autoreload 3 feature
Example: When an IPython session is run with the ,autoreload” extension loaded, you will now have the
option ,,3“ to select, which means the following:
1. replicate all functionality from option 2
2. autoload all new funcs/classes/enums/globals from the module when they are added
3. autoload all newly imported funcs/classes/enums/globals from external modules
Try %autoreload 3 in an IPython session after running %load_ext autoreload.

For more information please see the following unit test : extensions/tests/test_autoreload.
py:test_autoload_newly_added_objects

Auto formatting with black in the CLI

This feature was present in 7.x, but disabled by default.

In 8.0, input was automatically reformatted with Black when black was installed. This feature has been
reverted for the time being. You can re-enable it by setting TerminalInteractiveShell.autoformatter to
"black"

History Range Glob feature

Previously, when using %history, users could specify either a range of sessions and lines, for example:

~8/1-76/5 # see history from the first line of 8 sessions ago,
# to the fifth line of 6 sessions ago.

Or users could specify a glob pattern:

-g <pattern> # glob ALL history for the specified pattern.

However users could not specify both.

If a user did specify both a range and a glob pattern, then the glob pattern would be used (globbing all
history) and the range would be ignored.

With this enhancement, if a user specifies both a range and a glob pattern, then the glob pattern will be
applied to the specified range of history.

Don’t start a multi-line cell with sunken parenthesis

From now on, IPython will not ask for the next line of input when given a single line with more closing than
opening brackets. For example, this means that if you (mis)type 1] instead of [1, a SyntaxError will show
up, instead of the ...: prompt continuation.
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IPython shell for ipdb interact

The ipdb interact starts an IPython shell instead of Python’s built-in code.interact().

Automatic Vi prompt stripping

When pasting code into IPython, it will strip the leading prompt characters if there are any. For example,
you can paste the following code into the console - it will still work, even though each line is prefixed with
prompts (In, Out):

In [1]: 2 * 2 ==
Out[1]: True

In [2]: print("This still works as pasted")

Previously, this was not the case for the Vi-mode prompts:

In [1]: [ins] In [13]: 2 % 2 ==
: Out[13]: True

File "<ipython-input-1-727bb88eaf33>", line 1
[ins] In [13]: 2 % 2 ==

SyntaxError: invalid syntax

This is now fixed, and Vi prompt prefixes - [ins] and [nav] - are skipped just as the normal In would be.

IPython shell can be started in the Vi mode wusing ipython --TerminallnteractiveShell.
editing_mode=vi, You should be able to change mode dynamically with Yconfig
TerminalInteractiveShell.editing_mode='vi'

Empty History Ranges

A number of magics that take history ranges can now be used with an empty range. These magics are:
e /save
e Jload
e Jpastebin
e /pycat

Using them this way will make them take the history of the current session up to the point of the magic call
(such that the magic itself will not be included).

Therefore it is now possible to save the whole history to a file using %save <filename>, load and edit it
using %load (makes for a nice usage when followed with F2), send it to dpaste.org using %pastebin, or view
the whole thing syntax-highlighted with a single %pycat.
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Windows timing implementation: Switch to process time

Timing on Windows, for example with %%time, was changed from being based on time.perf_counter (which
counted time even when the process was sleeping) to being based on time.process_time instead (which
only counts CPU time). This brings it closer to the behavior on Linux. See PR #12984.

Miscellaneous
e Non-text formatters are not disabled in the terminal, which should simplify writing extensions
displaying images or other mimetypes in supporting terminals. PR #12315

e It is now possible to automatically insert matching brackets in Terminal IPython using the
TerminalInteractiveShell.auto_match=True option. PR # 12586

e We are thinking of deprecating the current %%javascript magic in favor of a better replacement. See
PR #13376.

e ~ is now expanded when part of a path in most magics PR #13385

e //%khtimeit magic now adds a comma every thousands to make reading a long number easier PR
#13379

e "info" messages can now be customised to hide some fields PR #13343

e collections.UserList now pretty-prints PR 413320

e The debugger now has a persistent history, which should make it less annoying to retype commands
PR #13246

e !pip !conda !cd or !1s are likely doing the wrong thing. We now warn users if they use one of those
commands. PR #/12954

e Make Yprecision work for numpy.float64 type PR #12902

Re-added support for XDG config directories

XDG support through the years comes and goes. There is a tension between having an identical location for
configuration in all platforms versus having simple instructions. After initial failures a couple of years ago,
IPython was modified to automatically migrate XDG config files back into ~/.ipython. That migration code
has now been removed. IPython now checks the XDG locations, so if you _manually move your config files
to your preferred location, IPython will not move them back.

2.2.23 Preparing for Python 3.10

To prepare for Python 3.10, we have started working on removing reliance and any dependency that is not
compatible with Python 3.10. This includes migrating our test suite to pytest and starting to remove nose.
This also means that the iptest command is now gone and all testing is via pytest.

This was in large part thanks to the NumFOCUS Small Developer grant, which enabled us to allocate $4000
to hire Nikita Kniazev (@Kojoley), who did a fantastic job at updating our code base, migrating to pytest,
pushing our coverage, and fixing a large number of bugs. I highly recommend contacting them if you need
help with C++ and Python projects.

You can find all relevant issues and PRs with the SDG 2021 tag
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2.2.24 Removing support for older Python versions

We are removing support for Python up through 3.7, allowing internal code to use the more efficient pathlib
and to make better use of type annotations.

PATHLIB

PATHLIB EVERYWHERE

We had about 34 PRs only to update some logic to update some functions from managing strings to using
Pathlib.

The completer has also seen significant updates and now makes use of newer Jedi APIs, offering faster and
more reliable tab completion.

2.2.25 Misc Statistics

Here are some numbers:

7.x: 296 files, 12561 blank lines, 20282 comments, 35142 line of code.
8.0: 252 files, 12053 blank lines, 19232 comments, 34505 line of code.
$ git diff --stat 7.x...master | tail -1

340 files changed, 13399 insertions(+), 12421 deletions(-)

We have commits from 162 authors, who contributed 1916 commits in 23 month, excluding merges (to not
bias toward maintainers pushing buttons).:

$ git shortlog -s --no-merges 7.x...master | sort -nr
535 Matthias Bussonnier

86 Nikita Kniazev

69 Blazej Michalik

49 Samuel Gaist

27 Itamar Turner-Trauring

18 Spas Kalaydzhisyki

(continues on next page)
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Thomas Kluyver
Quentin Peter
James Morris
Artur Svistunov
Bart Skowron
Alex Hall
rushabh-v

Terry Davis
Benjamin Ragan-Kelley
martinRenou
farisachugthai
dswij

Gal B

Corentin Cadiou
yujios

Martin Skarzynski
Justin Palmer
Daniel Goldfarb
Ben Greiner
Sammy Al Hashemi
Paul Ivanov
Inception95
Eyenpi

Douglas Blank
Coco Mishra
Bibo Hao

André A. Gomes
Ahmed Fasih
takuya fujiwara
palewire

Thomas A Caswell
Talley Lambert
Scott Sanderson
Ram Rachum

Nick Muoh
Nathan Goldbaum
Mithil Poojary
Michael T

Jakub Klus

Ian Castleden
Eli Rykoff
Ashwin Vishnu

sleeping
Sylvain Corlay
Peter Corke

Paul Bissex
Matthew Feickert
Fernando Perez
Eric Wieser
Daniel Mietchen
Aditya Sathe
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007vedant
rchiodo
nicolaslazo
luttik
gorogoroumaru
foobarbyte
bar-hen

Theo Ouzhinski
Strawkage
Samreen Zarroug
Pete Blois
Meysam Azad
Matthieu Ancellin
Mark Schmitz
Maor Kleinberger
MRCWirtz

Lumir Balhar
Julien Rabinow
Juan Luis Cano Rodriguez
Joyce Er

Jakub

Faris A Chugthai
Ethan Madden
Dimitri Papadopoulos
Diego Fernandez
Daniel Shimon
Coco Bennett
Carlos Cordoba
Boyuan Liu
BaoGiang HoangVu
Augusto

Arthur Svistunov
Arthur Moreira
Ali Nabipour
Adam Hackbarth
richard
linar-jether
lbennett
juacrumar
gpotter2
digitalvirtuoso
dalthviz

Yonatan Goldschmidt
Tomasz K, loczko
Tobias Bengfort
Timur Kushukov
Thomas

Snir Broshi

Shao Yang Hong
Sanjana-03
Romulo Filho
Rodolfo Carvalho
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Richard Shadrach
Reilly Tucker Siemens
Rakessh Roshan

Piers Titus van der Torren
PhanatosZou

Pavel Safronov

Paulo S. Costa

Paul McCarthy
NotWearingPants
Naelson Douglas
Michael Tiemann

Matt Wozniski

Markus Wageringel
Marcus Wirtz

Marcio Mazza

Lumir 'Frenzy' Balhar
Lightyagamil

Leon Anavi

LeafyLi

LOuisJOshua

Kyle Cutler

Krzysztof Cybulski
Kevin Kirsche

KIU Shueng Chuan
Jonathan Slenders

Jay Qi

Jake VanderPlas

Iwan Briquemont
Hussaina Begum Nandyala
Gordon Ball

Gabriel Simonetto
Frank Tobia

Erik

Elliott Sales de Andrade
Daniel Hahler

Dan Green-Leipciger
Dan Green

Damian Yurzola

Coon, Ethan T

Carol Willing

Brian Lee

Brendan Gerrity

Blake Griffin
Bastian Ebeling
Bartosz Telenczuk
Ankitsingh6299
Andrew Port

Andrew J. Hesford
Albert Zhang

Adam Johnson

This does not, of course, represent non-code contributions, for which we are also grateful.
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2.2.26 API Changes using Frappuccino

This is an experimental exhaustive API difference using Frappuccino

The following items are new in IPython 8.0

IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.
IPython.

core
core
core.
core.
core.
core.
core
core
core.
core
core.
core
core.
core.
core.
core.
core
core.
core
core.
core.
core
core.
core.

.display_functions

.async_helpers.get_
.completer.Dict

completer.Pattern

completer.Sequence

asyncio_loop()

completer.__skip_doctest__
debugger .Pdb.precmd(self, line)

.debugger.__skip_doctest
.display.__getattr_

display.warn

.display_functions

display_functions

display_functions.
display_functions.
display_functions
display_functions

display_functions.

.display_functions.
display_functions. _
.__package__
.display_functions.

display_functions

display_functions.
display_functions.

_(name)

.DisplayHandle
.DisplayHandle.display(self, obj, **kwargs)

DisplayHandle.update(self, obj, **kwargs)
_all__

.__builtins__
.__cached__
.display_functions.

doc

__file__
__loader__

_name__

__spec_
b2a_hex
clear_output(wait=False)

+ 4+ + + + + o+ F o+ A+ +

IPython.core.display_functions.display(*objs, include='None', exclude='None', metadata=
— 'None', transient='None', display_id='None', raw=False, clear=False, **kwargs)

+ IPython.core.display_functions.publish_display_data(data, metadata='None', source='
—<deprecated>', *, transient='None', *xkwargs)

IPython. display_functions.update_display(obj, *, display_id, **kwargs)
IPython. extensions.BUILTINS_EXTS

IPython. inputtransformer2.has_sunken_brackets (tokens)

IPython. interactiveshell.Callable

IPython. interactiveshell._ _annotations__

IPython.core.ultratb.List

IPython.core.ultratb.Tuple

IPython.lib.pretty.CallExpression

IPython.lib.pretty.CallExpression.factory(name)

IPython.lib.pretty.RawStringliteral

IPython.lib.pretty.RawText

IPython.terminal.debugger.TerminalPdb.do_interact(self, arg)
IPython.terminal.embed.Set

core.
core.
core.
core.
core.

+ 4+ + o+ o+ o+ o+ o+

The following items have been removed (or moved to superclass):

- IPython.core.
- IPython
- IPython

- IPython

application.BaseIPythonApplication.initialize_subcommand
completer.Sentinel

completer.skip_doctest

debugger.Tracer

.Core.
.Core.
.core.

(continues on next page)
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- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.
- IPython.

core.display.
core.display.
core.display.
core.display.
core.display.
core.display.
core.display.
core.display.

DisplayHandle
DisplayHandle.display
DisplayHandle.update
b2a_hex

clear_output

display
publish_display_data
update_display

core.excolors.Deprec
core.excolors.ExceptionColors

core.history.

warn

core.hooks.late_startup_hook
core.hooks.pre_run_code_hook
core.hooks.shutdown_hook

core.
core.
core.
core.
core.
core.

interactiveshell.
interactiveshell.
interactiveshell.
interactiveshell.
interactiveshell
interactiveshell
core.magics.execution.

InteractiveShell.
InteractiveShell.
InteractiveShell .write
InteractiveShell .write_err
.get_default_colors
.removed_co_newlocals

core.magics.script.PIPE
core.prefilter.PrefilterManager.init_transformers

core.release.
core.release.
core.release.

core.release

core.release.
core.release.
core.ultratb.
.find_recursion
core.ultratb.
core.ultratb.
core.ultratb.
core.ultratb.
.with_patch_inspect
_all
__builtins__
__cached__

__doc__
_file_
__loader__

core.ultratb

core.ultratb
external. _
external.
external.
external.
external.

external.

external.

external.__package

_name_

classifiers
description
keywords

.long_description
core.release.

name
platforms

url

VerboseTB. format_records

findsource
fix_frame_records_filenames

inspect_error
is_recursion_error

external.__path__
external.__spec__

kernel .KernelConnectionInfo
kernel.__builtins__

kernel.

kernel.

kernel .pkg

_cached__
_warningregistry__

init_deprecation_warnings
init_readline

ExecutionMagics.profile_missing_notice

(continues on next page)
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- IPython.kernel.protocol_ve
- IPython.kernel.protocol_ve
- IPython.kernel.src

- IPython.kernel.version_inf
- IPython.kernel.warn

- IPython.1lib.
- IPython.1lib.
- IPython.lib.
- IPython.1lib.
- IPython.lib.
- IPython.1lib.
- IPython.1lib.
- IPython.lib.
- IPython.lib.
- IPython.1lib.
- IPython.1lib.
- IPython.1lib.
- IPython.lib.
- IPython.lib.
- IPython.1lib.
- IPython.1lib.
- IPython.1lib.
- IPython.1lib.
- IPython.lib.
- IPython.1lib.
- IPython.lib.
- IPython.1lib.
- IPython.1lib.
- IPython.lib.
- IPython.lib.
- IPython.1lib.
- IPython.1lib.
- IPython.1lib.
- IPython.lib.
- IPython.lib.
- IPython.1lib.
- IPython.1lib.

backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs
backgroundjobs

backgroundjobs.
backgroundjobs. _
backgroundjobs.
backgroundjobs. _
backgroundjobs.

backgroundjobs

backgroundjobs.

kernel.__built
kernel.__cache
kernel.__doc__
kernel._ _file_

kernel.__loade
kernel.

_name_

kernel.__package

kernel.__spec_

kernel.__warni

- IPython.paths.fs_encoding
- IPython.terminal.debugger.
- IPython.terminal.debugger.
- IPython.terminal.debugger.
- IPython.terminal.debugger.
- IPython.terminal.debugger.

- IPython.terminal.
- IPython.terminal

- IPython.testing.test
- IPython.utils.contexts.NoOpContext
- IPython.utils.io.I0Stream
- IPython.utils.io.I0OStream.
- IPython.utils.io.I0Stream.
- IPython.utils.io.I0Stream.
- IPython.utils.io.__warningregistry__

rsion
rsion_info

(@)

.BackgroundJobBase
.BackgroundJobBase.
.BackgroundJobBase
.BackgroundJobExpr
.BackgroundJobExpr
.BackgroundJobFunc
.BackgroundJobFunc

run
.traceback

.call

.call

.BackgroundJobManager
.BackgroundJobManager .flush
.BackgroundJobManager .new
.BackgroundJobManager .remove
.BackgroundJobManager .result
.BackgroundJobManager .status
.BackgroundJobManager . traceback

.__builtins__
__cached__
_doc__
_file_ _
_loader__
__name__
.__package

__spec_
ins__
d__

r__

ngregistry__

DEFAULT_BUFFER

cursor_in_leading_ws

emacs_insert_mode

has_selection
vi_insert_mode

close
write
writelines

interactiveshell .DISPLAY_BANNER_DEPRECATED
.ipapp.TerminalIPythonApp.parse_command_line

(continues on next page)
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- IPython.utils.io.atomic_writing

- IPython.utils.io.stderr

- IPython.utils.io.stdin

- IPython.utils.io.stdout

- IPython.utils.io.unicode_std_stream

- IPython.utils.path.get_ipython_cache_dir

- IPython.utils.path.get_ipython_dir

- IPython.utils.path.get_ipython_module_path
- IPython.utils.path.get_ipython_package_dir
- IPython.utils.path.locate_profile

- IPython.utils.path.unquote_filename

- IPython.utils.py3compat.PY2

- IPython.utils.py3compat.PY3

- IPython.utils.py3compat.buffer_to_bytes

- IPython.utils.py3compat.builtin_mod_name

- IPython.utils.py3compat.cast_bytes

- IPython.utils.py3compat.getcwd

- IPython.utils.py3compat.isidentifier

- IPython.utils.py3compat.u_format

The following signatures differ between 7.x and 8.0:

- IPython.core.completer.IPCompleter.unicode_name_matches(self, text)
+ IPython.core.completer.IPCompleter.unicode_name_matches(text)

- IPython.core.completer.match_dict_keys(keys, prefix, delims)
+ IPython.core.completer.match_dict_keys(keys, prefix, delims, extra_prefix='None')

- IPython.core.interactiveshell.InteractiveShell.object_inspect_mime(self, oname, detail_
—level=0)

+ IPython.core.interactiveshell.InteractiveShell.object_inspect_mime(self, oname, detail_
—level=0, omit_sections='()")

- IPython.core.interactiveshell.InteractiveShell.set_hook(self, name, hook, priority=50,
—str_key='None', re_key='None', _warn_deprecated=True)

+ IPython.core.interactiveshell.InteractiveShell.set_hook(self, name, hook, priority=50,
—str_key='None', re_key='None')

- IPython.core.oinspect.Inspector.info(self, obj, oname='', formatter='None', info='None
"', detail_level=0)
+ IPython.core.oinspect.Inspector.info(self, obj, oname='"', info='None', detail_level=0)

', formatter='None', info='None

- IPython.core.oinspect.Inspector.pinfo(self, obj, oname='
—', detail_level=0, enable_html_pager=True)
+ IPython.core.oinspect.Inspector.pinfo(self, obj, oname='', formatter='None', info='None

—', detail_level=0, enable_html_pager=True, omit_sections='()")

- IPython.core.profiledir.ProfileDir.copy_config_file(self, config_file, path='None',
—overwrite=False)

+ IPython.core.profiledir.ProfileDir.copy_config file(self, config file, path,
—overwrite=False)

(continues on next page)
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- IPython.core.ultratb.VerboseTB.format_record(self, frame, file, lnum, func, lines,
—,index)
+ IPython.core.ultratb.VerboseTB.format_record(self, frame_info)

- IPython.terminal.embed.InteractiveShellEmbed.mainloop(self, local_ns='None', module=
— 'None', stack_depth=0, display_banner='None', global_ns='None', compile_flags='None')
+ IPython.terminal .embed.InteractiveShellEmbed.mainloop(self, local_ns='None', module=
— 'None', stack_depth=0, compile_flags="'None')

- IPython.terminal.embed.embed (**kwargs)
+ IPython.terminal.embed.embed(*, header='', compile_flags='None', **kwargs)

- IPython.terminal.interactiveshell.TerminalInteractiveShell.interact(self, display_
—banner='<object object at Oxffffff>"')
+ IPython.terminal.interactiveshell.TerminalInteractiveShell.interact (self)

- IPython.terminal.interactiveshell.TerminalInteractiveShell .mainloop(self, display_
—banner='<object object at Oxffffff>"')
+ IPython.terminal.interactiveshell.TerminalInteractiveShell.mainloop(self)

- IPython.utils.path.get_py_filename(name, force_win32='None')
+ IPython.utils.path.get_py_filename (name)

The following are new attributes (that might be inherited):

IPython.core.completer.IPCompleter.unicode_names
IPython.core.debugger.InterruptiblePdb.precmd
IPython.core.debugger.Pdb.precmd
IPython.core.ultratb.AutoFormattedTB.has_colors
IPython.core.ultratb.ColorTB.has_colors
IPython.core.ultratb.FormattedTB.has_colors
IPython.core.ultratb.ListTB.has_colors
IPython.core.ultratb.SyntaxTB.has_colors
IPython.core.ultratb.TBTools.has_colors
IPython.core.ultratb.VerboseTB.has_colors
IPython.terminal.debugger.TerminalPdb.do_interact
IPython.terminal.debugger.TerminalPdb.precmd

+ + + + + + o+ + o+ o+ o+ o+

The following attribute/methods have been removed:

- IPython.core.application.BaseIPythonApplication.deprecated_subcommands

- IPython.core.ultratb.AutoFormattedTB.format_records

- IPython.core.ultratb.ColorTB.format_records

- IPython.core.ultratb.FormattedTB.format_records

- IPython.terminal.embed.InteractiveShellEmbed.init_deprecation_warnings

- IPython.terminal.embed.InteractiveShellEmbed.init_readline

- IPython.terminal.embed.InteractiveShellEmbed.write

- IPython.terminal.embed.InteractiveShellEmbed.write_err

- IPython.terminal.interactiveshell.TerminalInteractiveShell.init_deprecation_warnings
- IPython.terminal.interactiveshell.TerminalInteractiveShell.init_readline
- IPython.terminal.interactiveshell.TerminalInteractiveShell.write

- IPython.terminal.interactiveshell.TerminalInteractiveShell.write_err

(continues on next page)
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(npozoIKeHne ¢ IPeAblyIel CTPAHUIbI)

- IPython.terminal.ipapp.LocateIPythonApp.deprecated_subcommands

- IPython.terminal.ipapp.LocateIPythonApp.initialize_subcommand

- IPython.terminal.ipapp.TerminalIPythonApp.deprecated_subcommands
- IPython.terminal.ipapp.TerminalIPythonApp.initialize_subcommand

IIpeaynpexkaenune: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Ba>kno: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, [Python
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 Issues closed in the 8.x development cycle

GitHub stats for 2022,/01/05 - 2022/01/12 (tag: 8.0.0rcl)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 26 issues and merged 307 pull requests. The full list can be seen on GitHub
The following 99 authors contributed 372 commits.

e 007vedant

e Adam Hackbarth

e Aditya Sathe

e Ahmed Fasih

e Albert Zhang

o Alex Hall

e Andrew Port

e Ankitsingh6299

e Arthur Moreira

e Ashwin Vishnu

e Augusto

e BaoGiang HoangVu

e bar-hen

e Bart Skowron

o Bartosz Telenczuk

¢ Bastian Ebeling

e Benjamin Ragan-Kelley
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Boyuan Liu
Brendan Gerrity
Carol Willing
Coco Bennett
Coco Mishra
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Daniel Goldfarb
Daniel Mietchen
Daniel Shimon
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Dimitri Papadopoulos
dswij

Eric Wieser

Erik

Ethan Madden
Faris A Chugthai
farisachugthai

Gal B
gorogoroumaru
Hussaina Begum Nandyala
Inception95

Iwan Briquemont
Jake VanderPlas
Jakub Klus

James Morris

Jay Qi

Jeroen Bédorf
Joyce Er
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Juan Luis Cano Rodriguez
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Justin Palmer
Krzysztof Cybulski
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lbennett

LeafyLi
Lightyagamil
Lumir Balhar

Mark Schmitz
Martin Skarzynski
martinRenou

Matt Wozniski
Matthias Bussonnier
Meysam Azad
Michael T

Michael Tiemann
Naelson Douglas
Nathan Goldbaum
Nick Muoh
nicolaslazo

Nikita Kniazev
NotWearingPants
Paul Ivanov

Paulo S. Costa
Pete Blois

Peter Corke
PhanatosZou

Piers Titus van der Torren
Rakessh Roshan
Ram Rachum
rchiodo

Reilly Tucker Siemens
Romulo Filho
rushabh-v

Sammy Al Hashemi
Samreen Zarroug
Samuel Gaist
Sanjana-03

Scott Sanderson

skalaydzhiyski
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e sleeping

e Snir Broshi

e Spas Kalaydzhisyki
e Sylvain Corlay

e Terry Davis

e Timur Kushukov

e Tobias Bengfort

e Tomasz Kloczko

e Yonatan Goldschmidt

Ilpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Baxkno: 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 7.x Series

2.4.1 IPython 7.34

This version contains a single fix: fix uncaught BdbQuit exceptions on ipdb exit PR #13668

2.4.2 |Python 7.33

e Allow IPython hooks to receive current cell ids when frontend support it. See PR #13600

e 7 does not trigger the insertion of a new cell anymore as most frontend allow proper multiline edition.
PR #13625

2.4.3 IPython 7.32

Autoload magic lazily

The ability to configure magics to be lazily loaded has been added to IPython. See the ipython --help-all
section on MagicsManager.lazy_magic. One can now use:
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c.MagicsManager.lazy_magics = {
"my_magic": "slow.to.import",
"my_other_magic": "also.slow",

And on first use of %my_magic, or corresponding cell magic, or other line magic, the corresponding load_ext
will be called just before trying to invoke the magic.

Misc

e Update sphinxify for Docrepr 0.2.0 PR #13503.
e Set co_name for cells run line by line (to fix debugging with Python 3.10) PR 13535

Many thanks to all the contributors to this release. You can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.4 |Python 7.31

IPython 7.31 brings a couple of backports and fixes from the 8.0 branches, it is likely one of the last releases
of the 7.x series, as 8.0 will probably be released between this release and what would have been 7.32.

Please test 8.0 beta/rc releases in addition to this release.
This Releases:
e Backport some fixes for Python 3.10 (PR #13412)
e use full-alpha transparency on dvipng rendered LaTeX (PR #13372)

Many thanks to all the contributors to this release. You can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.5 IPython 7.30

IPython 7.30 fixes a couple of bugs introduce in previous releases (in particular with respect to path handling),
and introduce a few features and improvements:

Notably we will highlight PR #13267 «Document that %run can execute notebooks and ipy scripts.», which
is the first commit of Fernando Pérez since mid 2016 (IPython 5.1). If you are new to IPython, Fernando
created IPython in 2001. The other most recent contribution of Fernando to IPython itself was May 2018, by
reviewing and merging PRs. I want to note that Fernando is still active but mostly as a mentor and leader
of the whole Jupyter organisation, but we’re still happy to see him contribute code !

PR #13290 «Use sphinxify (if available) in object inspect mime path» should allow richer Repr of
docstrings when using jupyterlab inspector.

PR #13311 make the debugger use ThreadPoolExecutor for debugger cmdloop. This should fix some
issues/infinite loop, but let us know if you come across any regressions. In particular this fixes issues with
kmaork/madbg, a remote debugger for IPython.

Note that this is likely the ante-penultimate release of IPython 7.x as a stable branch, as I hope to release
IPython 8.0 as well as IPython 7.31 next month /early 2022.
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IPython 8.0 will drop support for Python 3.7, removed nose as a dependency, and 7.x will only get critical bug
fixes with 8.x becoming the new stable. This will not be possible without NumFOCUS Small Development
Grants Which allowed us to hire Nikita Kniazev who provide Python and C++ help and contracting work.

Many thanks to all the contributors to this release. You can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.6 IPython 7.29

IPython 7.29 brings a couple of new functionalities to IPython and a number of bugfixes. It is one of the
largest recent release, relatively speaking, with close to 15 Pull Requests.

e fix an issue where base64 was returned instead of bytes when showing figures PR #13162

e fix compatibility with PyQt6, PySide 6 PR #13172. This may be of interest if you are running on
Apple Silicon as only qt6.2-+ is natively compatible.

fix matplotlib qtagg eventloop PR #13179

Multiple docs fixes, typos, ... etc.

Debugger will now exit by default on SigInt PR #13218, this will be useful in notebook/lab if you
forgot to exit the debugger. «Interrupt Kernel» will now exist the debugger.

It give Pdb the ability to skip code in decorators. If functions contain a special value names
__debuggerskip__ = True|False, the function will not be stepped into, and Pdb will step into lower
frames only if the value is set to False. The exact behavior is still likely to have corner cases and will be
refined in subsequent releases. Feedback welcome. See the debugger module documentation for more info.
Thanks to the D. E. Shaw group for funding this feature.

The main branch of IPython is receiving a number of changes as we received a NumFOCUS SDG ($4800),
to help us finish replacing nose by pytest, and make IPython future proof with an 8.0 release.

Many thanks to all the contributors to this release. You can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.7 IPython 7.28

IPython 7.28 is again a minor release that mostly bring bugfixes, and couple of improvement. Many thanks
to MrMino, who again did all the work this month, and made a number of documentation improvements.

Here is a non-exhaustive list of changes,
Fixes:

e async with doesn’t allow newlines PR #13090

e Dynamically changing to vi mode via %config magic) PR #13091
Virtualenv handling fixes:

e init virtualenv now uses Pathlib PR #12548

e Fix Improper path comparison of virtualenv directories PR #13140

e Fix virtual environment user warning for lower case pathes PR #13094

e Adapt to all sorts of drive names for cygwin PR #13153
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New Features:
e enable autoplay in embed YouTube player PR #13133
Documentation:
e Fix formatting for the core.interactiveshell documentation PR #13118
e Fix broken ipyparallel’s refs PR #13138
e Improve formatting of %time documentation PR #13125

e Reword the YouTubeVideo autoplay WN PR #13147
Highlighted features
YouTubeVideo autoplay and the ability to add extra attributes to IFrame

You can add any extra attributes to the <iframe> tag using the new extras argument in the IFrame class.
For example:

In [1]: from IPython.display import IFrame

In [2]: IFrame(src="src", width=300, height=300, extras=['loading="eager"'])

The above cells will result in the following HTML code being displayed in a notebook:

<iframe
width="300"
height="300"
src="src"
frameborder="0"
allowfullscreen
loading="eager"

></iframe>

Related to the above, the YouTubeVideo class now takes an allow_autoplay flag, which sets up the iframe
of the embedded YouTube video such that it allows autoplay.

ITpumeuanme: Whether this works depends on the autoplay policy of the browser rendering the HTML
allowing it. It also could get blocked by some browser extensions.

Try it out!

In [1]: from IPython.display import YouTubeVideo

In [2]: YouTubeVideo("dQuw4w9WgXcQ", allow_autoplay=True)
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Thanks
Many thanks to all the contributors to this release. You can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.8 IPython 7.27

IPython 7.27 is a minor release that fixes a couple of issues and compatibility.
e Add support for GTK4 PR #131011
e Add support for Qt6 PR #13085

e Fix an issue with pip magic on windows PR 13093

Thanks
Many thanks to all the contributors to this release. You can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.9 IPython 7.26

IPython 7.26 is a minor release that fixes a couple of issues, updates in API and Copyright/Licenses issues
around various part of the codebase.

We'll highlight this issue <https://github.com/ipython/ipython/issues/13039> pointing out we
were including and refereeing to code from Stack Overflow which was CC-BY-SA, hence incompatible with
the BSD license of IPython. This lead us to a rewriting of the corresponding logic which in our case was
done in a more efficient way (in our case we were searching string prefixes instead of full strings).

You will notice also a number of documentation improvements and cleanup.

Of particular interest are the following Pull-requests:
e The IPython directive now uses Sphinx logging for warnings. PR #13030.
e Add expiry days option to pastebin magic and change http protocol to https. PR #13056
e Make Ipython.utils.timing work with jupyterlite PR #13050.

Pastebin magic expiry days option

The Pastebin magic now has -e option to determine the number of days for paste expiration. For example
the paste that created with %pastebin -e 20 1 magic will be available for next 20 days.
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Thanks
Many thanks to all the contributors to this release and in particular MrMino who is doing most of the work
those days. You can find all individual contributions to this milestone on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.10 IPython 7.25

IPython 7.25 is a minor release that contains a single bugfix, which is highly recommended for all users of
ipdb, ipython debugger %debug magic and similar.

Issuing commands like where from within the debugger would reset the local variables changes made by the
user. It is interesting to look at the root cause of the issue as accessing an attribute (frame.f_locals) would
trigger this side effects.

Thanks in particular to the patience from the reporters at D.E. Shaw for their initial bug report that was
due to a similar coding oversight in an extension, and who took time to debug and narrow down the problem.

Thanks
Many thanks to all the contributors to this release you can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.11 IPython 7.24

Third release of IPython for 2021, mostly containing bug fixes. A couple of not typical updates:

Misc

e Fix an issue where %recall would both succeeded and print an error message it failed. PR #12952

e Drop support for NumPy 1.16 — practically has no effect beyond indicating in package metadata that
we do not support it. PR #12937

Debugger improvements

The debugger (and %debug magic) have been improved and can skip or hide frames originating from files
that are not writable to the user, as these are less likely to be the source of errors, or be part of system files
this can be a useful addition when debugging long errors.

In addition to the global skip_hidden True|False command, the debugger has gained finer grained control
of predicates as to whether to a frame should be considered hidden. So far 3 predicates are available :

e tbhide: frames containing the local variable __tracebackhide__ set to True.
e readonly: frames originating from readonly files, set to False.
e ipython_internal: frames that are likely to be from IPython internal code, set to True.

You can toggle individual predicates during a session with
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ipdb> skip_predicates readonly True

Read-only files will now be considered hidden frames.

You can call skip_predicates without arguments to see the states of current predicates:

ipdb> skip_predicates
current predicates:
tbhide : True
readonly : False
ipython_internal : True

If all predicates are set to False, skip_hidden will practically have no effect. We attempt to warn you when
all predicates are False.

Note that the readonly predicate may increase disk access as we check for file access permission for all frames
on many command invocation, but is usually cached by operating systems. Let us know if you encounter any
issues.

As the IPython debugger does not use the traitlets infrastructure for configuration, by editing your .pdbrc
files and appending commands you would like to be executed just before entering the interactive prompt.
For example:

# file : ~/.pdbrc
skip_predicates readonly True
skip_predicates tbhide False

Will hide read only frames by default and show frames marked with __tracebackhide__.

Thanks

Many thanks to all the contributors to this release you can find all individual contributions to this milestone
on github.

Thanks as well to the D. E. Shaw group for sponsoring work on IPython and related libraries, in particular
above mentioned improvements to the debugger.

2.4.12 IPython 7.23 and 7.23.1

Third release of IPython for 2021, mostly containing bug fixes. A couple of not typical updates:

e We moved to GitHub actions away from Travis-CI, the transition may not be 100% complete (not
testing on nightly anymore), but as we ran out of Travis-Ci hours on the IPython organisation that
was a necessary step. PR #12900.

e We have a new dependency: matplotlib-inline, which try to extract matplotlib inline backend
specific behavior. It is available on PyPI and conda-forge thus should not be a problem to upgrade to
this version. If you are a package maintainer that might be an extra dependency to package first. PR
#12817 (IPython 7.23.1 fix a typo that made this change fail)

In the addition/new feature category, display () now have a clear=True option to clear the display if any
further outputs arrives, allowing users to avoid having to use clear_output () directly. PR #12823.

In bug fixes category, this release fix an issue when printing tracebacks containing Unicode characters PR
#12758.
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In code cleanup category PR #12932 remove usage of some deprecated functionality for compatibility with
Python 3.10.

Thanks

Many thanks to all the contributors to this release you can find all individual contributions to this milestone
on github. In particular MrMino for responding to almost all new issues, and triaging many of the old ones,
as well as takluyver, minrk, willingc for reacting quikly when we ran out of CI Hours.

Thanks as well to organisations, QuantStack (martinRenou and SylvainCorlay) for extracting matplotlib
inline backend into its own package, and the D. E. Shaw group for sponsoring work on IPython and related
libraries.

2.4.13 IPython 7.22

Second release of IPython for 2021, mostly containing bug fixes. Here is a quick rundown of the few changes.

e Fix some sys.excepthook shenanigan when embedding with qt, recommended if you — for example —
use napari. PR #12842.

Fix bug when using the new ipdb %context magic PR 12844

Couples of deprecation cleanup PR #12868

Update for new dpast.com api if you use the %pastbin magic. PR #12712
e Remove support for numpy before 1.16. PR #12836

Thanks

We have a new team member that you should see more often on the IPython repository, Blazej Michalik
(@MrMino) have been doing regular contributions to IPython, and spent time replying to many issues and
guiding new users to the codebase; they now have triage permissions to the IPython repository and we’ll
work toward giving them more permission in the future.

Many thanks to all the contributors to this release you can find all individual contributions to this milestone
on github.

Thanks as well to organisations, QuantStack for working on debugger compatibility for Xeus python, and
the D. E. Shaw group for sponsoring work on IPython and related libraries.

2.4.14 IPython 7.21

IPython 7.21 is the first release we have back on schedule of one release every month; it contains a number
of minor fixes and improvements, notably, the new context command for ipdb
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New «context» command in ipdb
It is now possible to change the number of lines shown in the backtrace information in ipdb using «context»
command. PR #12826

(thanks @MrMino, there are other improvement from them on master).

Other notable changes in IPython 7.21

e Fix some issues on new osx-arm64 PR #12804, PR #12807.
e Compatibility with Xeus-Python for debugger protocol, PR #12809
e Misc docs fixes for compatibility and uniformity with Numpydoc. PR #12824

Thanks

Many thanks to all the contributors to this release you can find all individual contribution to this milestone
on github.

2.4.15 IPython 7.20

IPython 7.20 is the accumulation of 3 month of work on IPython, spacing between IPython release have
been increased from the usual once a month for various reason.

e Mainly as I'm too busy and the effectively sole maintainer, and
e Second because not much changes happened before mid December.

The main driver for this release was the new version of Jedi 0.18 breaking API; which was taken care of in
the master branch early in 2020 but not in 7.x as I though that by now 8.0 would be out.

The inclusion of a resolver in pip did not help and actually made things worse. If usually I would have simply
pinned Jedi to <0.18; this is not a solution anymore as now pip is free to install Jedi 0.18, and downgrade
IPython.

T’ll do my best to keep the regular release, but as the 8.0-dev branch and 7.x are starting to diverge this is
becoming difficult in particular with my limited time, so if you have any cycles to spare I’ll appreciate your
help to respond to issues and pushing 8.0 forward.

Here are thus some of the changes for IPython 7.20.
e Support for PyQts >= 5.11 PR #12715
e Jreset remove imports more agressively PR #12718
e fix the jconda magic PR #12739

e compatibility with Jedi 0.18, and bump minimum Jedi version. PR #12793
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2.4.16 IPython 7.19

IPython 7.19 accumulative two month of works, bug fixes and improvements, there was exceptionally no
release last month.

e Fix to restore the ability to specify more than one extension using command line flags when using
traitlets 5.0 PR 412543

e Docs docs formatting that make the install commands work on zsh PR #12587

e Always display the last frame in tracebacks even if hidden with __tracebackhide__ PR #12601
e Avoid an issue where a callback can be registered multiple times. PR #12625

e Avoid an issue in debugger mode where frames changes could be lost. PR #12627

e Never hide the frames that invoke a debugger, even if marked as hidden by __tracebackhide__ PR
#12631

e Fix calling the debugger in a recursive manner PR /12659

A number of code changes have landed on master and we are getting close to enough new features and
codebase improvement that a 8.0 start to make sens. For downstream packages, please start working on
migrating downstream testing away from iptest and using pytest, as nose will not work on Python 3.10 and
we will likely start removing it as a dependency for testing.

2.4.17 IPython 7.18

IPython 7.18 is a minor release that mostly contains bugfixes.

e CRLF is now handled by magics my default; solving some issues due to copy pasting on windows. PR
#12475

e Requiring pexpect >=4. 3 as we are Python 3.7+ only and earlier version of pexpect will be incompatible.
PR #12510

e Minimum jedi version is now 0.16. PR #12488

2.4.18 IPython 7.17

IPython 7.17 brings a couple of new improvements to API and a couple of user facing changes to make the
terminal experience more user friendly.

PR #12407 introduces the ability to pass extra argument to the IPython debugger class; this is to help a
new project from kmaork (https://github.com/kmaork/madbg) to feature a fully remote debugger.

PR #12410 finally remove support for 3.6, while the codebase is still technically compatible; IPython will
not install on Python 3.6.

lots of work on the debugger and hidden frames from @impact27 in PR #12437, PR #12445, PR #12460
and in particular PR #12453 which make the debug magic more robust at handling spaces.

Biggest API addition is code transformation which is done before code execution; IPython allows a number
of hooks to catch non-valid Python syntax (magic, prompt stripping. .. etc). Transformers are usually called
many time; typically:

e When trying to figure out whether the code is complete and valid (should we insert a new line or
execute 7)

e During actual code execution pass before giving the code to Python’s exec.
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This lead to issues when transformer might have had side effects; or do external queries. Starting with
IPython 7.17 you can expect your transformer to be called less time.

Input transformers are now called only once in the execution path of InteractiveShell, allowing to
register transformer that potentially have side effects (note that this is not recommended). Internal
methods should_run_async, and run_cell_async now take a recommended optional transformed_cell,
and preprocessing_exc_tuple parameters that will become mandatory at some point in the future; that
is to say cells need to be explicitly transformed to be valid Python syntax ahead of trying to run them. PR
412440,

input_transformers can now also have an attribute has_side_effects set to True, when this attribute is
present; this will prevent the transformers from being ran when IPython is trying to guess whether the user
input is complete. Note that this may means you will need to explicitly execute in some case where your
transformations are now not ran; but will not affect users with no custom extensions.

API Changes

Change of API and exposed objects automatically detected using frappuccino

The following items are new since 7.16.0:

+ IPython.core.interactiveshell.InteractiveShell.get_local_scope(self, stack_
—depth)

The following signatures differ since 7.16.0:

- IPython.core.interactiveshell.InteractiveShell.run_cell_async(self, raw_cell,
- store_history=False, silent=False, shell_futures=True)

+ IPython.core.interactiveshell.InteractiveShell.run_cell_async(self, raw_cell,
- store_history=False, silent=False, shell_futures=True, *, transformed_
—cell=None, preprocessing_exc_tuple=None)

- IPython.core.interactiveshell.InteractiveShell.should_run_async(self, raw_
—cell)

+ IPython.core.interactiveshell.InteractiveShell.should_run_async(self, raw_
—cell, *, transformed_cell=None, preprocessing_exc_tuple=None)

- IPython.terminal.debugger.TerminalPdb.pt_init(self)
+ IPython.terminal.debugger.TerminalPdb.pt_init(self, pt_session_options=None)

This method was added:

+ IPython.core.interactiveshell.InteractiveShell.get_local_scope

Which is now also present on subclasses:

+ IPython.terminal.embed.InteractiveShellEmbed.get_local_scope
+ IPython.terminal.interactiveshell.TerminalInteractiveShell.get_local_scope
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2.4.19 IPython 7.16.1, 7.16.2
IPython 7.16.1 was release immediately after 7.16.0 to fix a conda packaging issue. The source is identical
to 7.16.0 but the file permissions in the tar are different.

IPython 7.16.2 pins jedi dependency to «<=0.17.2» which should prevent some issues for users still on
python 3.6. This may not be sufficient as pip may still allow to downgrade IPython.

Compatibility with Jedi > 0.17.2 was not added as this would have meant bumping the minimal version to
>0.16.

2.4.20 IPython 7.16

The default traceback mode will now skip frames that are marked with __tracebackhide__ = True and
show how many traceback frames have been skipped. This can be toggled by using /zmode with the --show
or --hide attribute. It will have no effect on non verbose traceback modes.

The ipython debugger also now understands __tracebackhide__ as well and will skip hidden frames when
displaying. Movement up and down the stack will skip the hidden frames and will show how many frames
were hidden. Internal IPython frames are also now hidden by default. The behavior can be changed with the
skip_hidden while in the debugger, command and accepts «yes», «no», «true» and «false» case insensitive
parameters.

Misc Noticeable changes:

e Exceptions are now (re)raised when running notebooks via the /run, helping to catch issues in
workflows and pipelines. PR #12301

e Fix inputhook for qt 5.15.0 PR #12355

e Fix wx inputhook PR #12375

e Add handling for malformed pathext env var (Windows) PR /12367

e use $SHELL in system piped PR #12360 for uniform behavior with ipykernel.

Reproducible Build

IPython 7.15 reproducible build did not work, so we try again this month PR #12358.

API Changes

Change of API and exposed objects automatically detected using frappuccino (still in beta):

The following items are new and mostly related to understanding __tracebackhide__:

IPython.core.debugger.Pdb.do_down(self, arg)
IPython.core.debugger.Pdb.do_skip_hidden(self, arg)
IPython.core.debugger.Pdb.do_up(self, arg)
IPython.core.debugger .Pdb.hidden_frames(self, stack)
IPython.core.debugger.Pdb.stop_here(self, frame)

+ + + + +

The following items have been removed:
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- IPython.core.debugger.Pdb.new_do_down
- IPython.core.debugger.Pdb.new_do_up

Those were implementation details.

2.4.21 IPython 7.15

IPython 7.15 brings a number of bug fixes and user facing improvements.

Misc Noticeable changes:

e Long completion name have better elision in terminal PR 712284

I've started to test on Python 3.9 PR #12307 and fix some errors.

Hi DPI scaling of figures when using qt eventloop PR #12314
e Document the ability to have systemwide configuration for IPython. PR #12328
e Fix issues with input autoformatting PR #12336

IPython.core.debugger.Pdb is now interruptible (PR #12168, in 7.14 but forgotten in release notes)

Video HTML attributes (PR #12212, in 7.14 but forgotten in release notes)

Reproducible Build

Starting with IPython 7.15, I am attempting to provide reproducible builds, that is to say you should be
able from the source tree to generate an sdist and wheel that are identical byte for byte with the publish
version on PyPI.

I’ve only tested on a couple of machines so far and the process is relatively straightforward, so this mean that
IPython not only have a deterministic build process, but also I have either removed, or put under control
all effects of the build environments on the final artifact. I encourage you to attempt the build process on
your machine as documented in Guide for IPython core Developers and let me know if you do not obtain an
identical artifact.

While reproducible builds is critical to check that the supply chain of (open source) software has not been
compromised, it can also help to speedup many of the build processes in large environment (conda, apt...)
by allowing better caching of intermediate build steps.

Learn more on https://reproducible-builds.org/. Reflections on trusting trust is also one of the cornerstone
and recommended reads on this subject.

ITpumeuanue: The build commit from which the sdist is generated is also signed, so you should be able to
check it has not been compromised, and the git repository is a merkle-tree, you can check the consistency
with git-fsck which you likely want to enable by default.
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NEP29: Last version to support Python 3.6
IPython 7.15 will be the Last IPython version to officially support Python 3.6, as stated by NumPy

Enhancement Proposal 29. Starting with next minor version of IPython I may stop testing on Python
3.6 and may stop publishing release artifacts that install on Python 3.6

Highlighted features

Highlighted features are not new, but seem to not be widely known, this section will help you discover in
more narrative form what you can do with IPython.

Increase Tab Completion Menu Height

In terminal IPython it is possible to increase the hight of the tab-completion menu. To do so set the value
of TerminallnteractiveShell.space_for_menu, this will reserve more space at the bottom of the screen
for various kind of menus in IPython including tab completion and searching in history.

Autoformat Code in the terminal

If you have a preferred code formatter, you can configure IPython to reformat your code. Set the value of
TerminallnteractiveShell.autoformatter to for example 'black' and IPython will auto format your
code when possible.

2.4.22 |IPython 7.14

IPython 7.14 is a minor release that fix a couple of bugs and prepare compatibility with new or future
versions of some libraries.

Important changes:

e Fix compatibility with Sphinx 3+ PR #12235

e Remove deprecated matplotlib parameter usage, compatibility with matplotlib 3.3+ :122250
Misc Changes

e set .py extension when editing current buffer in vi/emacs. PR #12167

support for unicode identifiers in 7/?7 PR #12208
add extra options to the Video Rich objects PR #12212

add pretty-printing to SimpleNamespace PR #12230
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IPython.core.debugger.Pdb is now interruptible

A KeyboardInterrupt will now interrupt IPython’s extended debugger, in order to make Jupyter able to
interrupt it. (PR #12168)

Video HTML attributes

Add an option to IPython.display.Video to change the attributes of the HTML display of the video (PR
#12212)

Pending deprecated imports

Many object present in IPython.core.display are there for internal use only, and should already been
imported from IPython.display by users and external libraries. Trying to import those from IPython.
core.display is still possible but will trigger a deprecation warning in later versions of IPython and will
become errors in the future.

This will simplify compatibility with other Python kernels (like Xeus-Python), and simplify code base.

2.4.23 IPython 7.13

IPython 7.13 is the final release of the 7.x branch since master is diverging toward an 8.0. Exiting new
features have already been merged in 8.0 and will not be available on the 7.x branch. All the changes below
have been backported from the master branch.

e Fix inability to run PDB when inside an event loop PR #12141

e Fix ability to interrupt some processes on windows PR #12137

e Fix debugger shortcuts PR #12132

e improve tab completion when inside a string by removing irrelevant elements PR #12128
e Fix display of filename tab completion when the path is long PR #12122

e Many removal of Python 2 specific code path PR #12110

e displaying wav files do not require NumPy anymore, and is 5x to 30x faster PR #12113

See the list of all closed issues and pull request on github.

2.4.24 |Python 7.12
IPython 7.12 is a minor update that mostly brings code cleanup, removal of longtime deprecated function
and a couple update to documentation cleanup as well.
Notable changes are the following:
e Exit non-zero when ipython is given a file path to run that doesn’t exist PR #12074
e Test PR on ARM64 with Travis-CI PR #12073
Update CI to work with latest Pytest PR #12086

Add infrastructure to run ipykernel eventloop via trio PR #12097

Support git blame ignore revs PR #12091

Start multi-line __repr__ s on their own line PR #12099
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2.4.25 IPython 7.11.1

A couple of deprecated functions (no-op) have been reintroduces in py3compat as Cython was still relying
on them, and will be removed in a couple of versions.

2.4.26 IPython 7.11

IPython 7.11 received a couple of compatibility fixes and code cleanup.

A number of function in the py3compat have been removed; a number of types in the IPython code base are
now non-ambiguous and now always unicode instead of Union[Unicode,bytes]; many of the relevant code
path have thus been simplified/cleaned and types annotation added.

IPython support several verbosity level from exceptions. xmode plain now support chained exceptions. PR
#11999

We are starting to remove shell=True in some usages of subprocess. While not directly a security issue (as
IPython is made to run arbitrary code anyway) it is not good practice and we’d like to show the example.
#12023. This discussion was started by @mschwager thanks to a new auditing tool they are working on with
duo-labs (dlint).

Work around some bugs in Python 3.9 tokenizer PR #12057
IPython will now print its version after a crash. PR #11986

This is likely the last release from the 7.x series that will see new feature. The master branch will soon accept
large code changes and thrilling new features; the 7.x branch will only start to accept critical bug fixes, and
update dependencies.

2.4.27 IPython 7.10.2

IPython 7.10.2 fix a couple of extra incompatibility between IPython, ipdb, asyncio and Prompt Toolkit 3.

2.4.28 IPython 7.10.1

IPython 7.10.1 fix a couple of incompatibilities with Prompt toolkit 3 (please update Prompt toolkit to 3.0.2
at least), and fixes some interaction with headless IPython.

2.4.29 IPython 7.10.0

IPython 7.10 is the first double digit minor release in the last decade, and first since the release of IPython
1.0, previous double digit minor release was in August 2009.

We’ve been trying to give you regular release on the last Friday of every month for a guaranty of rapid access
to bug fixes and new features.

Unlike the previous first few releases that have seen only a couple of code changes, 7.10 bring a number of
changes, new features and bugfixes.
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Stop Support for Python 3.5 — Adopt NEP 29

IPython has decided to follow the informational NEP 29 which layout a clear policy as to which version of
(C)Python and NumPy are supported.

We thus dropped support for Python 3.5, and cleaned up a number of code path that were Python-version
dependant. If you are on 3.5 or earlier pip should automatically give you the latest compatible version of
IPython so you do not need to pin to a given version.

Support for Prompt Toolkit 3.0

Prompt Toolkit 3.0 was release a week before IPython 7.10 and introduces a few breaking changes. We
believe IPython 7.10 should be compatible with both Prompt Toolkit 2.x and 3.x, though it has not been
extensively tested with 3.x so please report any issues.

Prompt Rendering Performance improvements

Pull Request PR #11933 introduced an optimisation in the prompt rendering logic that should decrease
the resource usage of IPython when using the default configuration but could potentially introduce a
regression of functionalities if you are using a custom prompt.

We know assume if you haven’t changed the default keybindings that the prompt will not change during
the duration of your input — which is for example not true when using vi insert mode that switches between
[ins] and [nor] for the current mode.

If you are experiencing any issue let us know.

Code autoformatting

The IPython terminal can now auto format your code just before entering a new line or executing a command.
To do so use the --TerminalInteractiveShell.autoformatter option and set it to 'black'; if black is
installed TPython will use black to format your code when possible.

IPython cannot always properly format your code; in particular it will auto formatting with black will only
work if:

e Your code does not contains magics or special python syntax.
e There is no code after your cursor.
The Black API is also still in motion; so this may not work with all versions of black.

It should be possible to register custom formatter, though the API is till in flux.

Arbitrary Mimetypes Handing in Terminal (Aka inline images in terminal)

When using [Python terminal it is now possible to register function to handle arbitrary mimetypes. While
rendering non-text based representation was possible in many jupyter frontend; it was not possible in terminal
IPython, as usually terminal are limited to displaying text. As many terminal these days provide escape
sequences to display non-text; bringing this loved feature to IPython CLI made a lot of sens. This functionality
will not only allow inline images; but allow opening of external program; for example mplayer to «display»
sound files.

So far only the hooks necessary for this are in place, but no default mime renderers added; so inline images
will only be available via extensions. We will progressively enable these features by default in the next few
releases, and contribution is welcomed.
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We welcome any feedback on the API. See Mime Renderer Extensions for more informations.

This is originally based on work form in PR #10610 from @stephanh42 started over two years ago, and still
a lot need to be done.

MISC

e Completions can define their own ordering PR #11855
e Enable Plotting in the same cell than the one that import matplotlib PR #11916
e Allow to store and restore multiple variables at once PR #11930

You can see all pull-requests for this release.

API Changes

Change of API and exposed objects automatically detected using frappuccino (still in beta):
The following items are new in IPython 7.10:

+ IPython.terminal.shortcuts.reformat_text_before_cursor(buffer, document, shell)

+ IPython.terminal.interactiveshell.PTK3

+ IPython.terminal.interactiveshell.black_reformat_handler (text_before_cursor)

+ IPython.terminal .prompts.RichPromptDisplayHook.write_format_data(self, format_dict, md_
—dict="'None')

The following items have been removed in 7.10:

- IPython.lib.pretty.DICT_IS_ORDERED

The following signatures differ between versions:

- IPython.extensions.storemagic.restore_aliases(ip)
+ IPython.extensions.storemagic.restore_aliases(ip, alias='None')

Special Thanks

e @stephanh42 who started the work on inline images in terminal 2 years ago
e @augustogoulart who spent a lot of time triaging issues and responding to users.

e Qcon-f-use who is my (@QCarreau) first sponsor on GitHub, as a reminder if you like IPython, Jupyter
and many other library of the SciPy stack you can donate to numfocus.org non profit

2.4.30 IPython 7.9.0

IPython 7.9 is a small release with a couple of improvement and bug fixes.
e Xterm terminal title should be restored on exit PR #11910

e special variables _,"°  ""  ___ are not set anymore when cache size is 0 or less. PR #11877

e Autoreload should have regained some speed by using a new heuristic logic to find all objects needing
reload. This should avoid large objects traversal like pandas dataframes. PR #11876

e Get ready for Python 4. PR #11874

60 Fnasa 2. What’s new in IPython



https://github.com/ipython/ipython/pull/10610/
https://github.com/ipython/ipython/pull/11855/
https://github.com/ipython/ipython/pull/11916/
https://github.com/ipython/ipython/pull/11930/
https://github.com/ipython/ipython/pulls?q=is%3Apr+milestone%3A7.10+is%3Aclosed
https://pypi.org/project/frappuccino/
https://github.com/ipython/ipython/pull/11910/
https://github.com/ipython/ipython/pull/11877/
https://github.com/ipython/ipython/pull/11876/
https://github.com/ipython/ipython/pull/11874/

IPython Documentation, Beinyck 8.14.0.dev

e Jenv Magic now has heuristic to hide potentially sensitive values PR #11896

This is a small release despite a number of Pull Request Pending that need to be reviewed /worked on. Many
of the core developers have been busy outside of IPython/Jupyter and we thanks all contributor for their
patience; we’ll work on these as soon as we have time.

2.4.31 IPython 7.8.0

IPython 7.8.0 contain a few bugfix and 2 new APIs:
e Enable changing the font color for LaTeX rendering PR #11840
e and Re-Expose some PDB API (see below)

Expose Pdb API
Expose the built-in pdb.Pdb API. Pdb constructor arguments are generically exposed, regardless of python
version. Newly exposed arguments:
e skip - Python 3.1+
e nosiginnt - Python 3.2+
e readrc - Python 3.6+
Try it out:

from IPython.terminal.debugger import TerminalPdb
pdb = TerminalPdb(skip=["skipthismodule"])

See PR #11840

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

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

e Fix the manage location on freebsd PR #11808.
e Fix error message about aliases after Jreset call in ipykernel PR #11806
e 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.
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2.4.33 IPython 7.6.1

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

2.4.34 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.

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

e Support PathLike for DisplayObject and Image. PR #11764

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

e Accept any casing for matplotlib backend. PR #121748

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

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

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

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

e Fix a bug where %%time 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 (Qgpotter2 on GitHub), who among other took care many of the remaining task
for 7.4 and 7.5, like updating the website.
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2.4.35 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 %J%time and %%timeit magics. See #11659 and PR #11698.

2.4.36 IPython 7.4.0

Unicode name completions
Previously, we provided completion for a unicode name with its relative symbol. With this, now [Python
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.

Miscellaneous

e Fix improper acceptation of return outside of functions. PR #11641.
e Fixed PyQt 5.11 backwards incompatibility causing sip import failure. PR #11613.
e Fix Bug where type? would crash IPython. PR #1608.

o Allow to apply @needs_local_scope to cell magics for convenience. PR #11542.
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2.4.37 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
requiring a similar functionality PR #11516

Add %pip and %conda magic PR #11524

Re-initialize posix aliases after a %reset PR #11528

Allow the IPython command line to run *.ipynb files PR #11529

2.4.38 IPython 7.2.0

IPython 7.2.0 brings minor bugfixes, improvements, and new configuration options:
e Fix a bug preventing PySide2 GUI integration from working PR #11464
e Run CI on Mac OS | PR #11471
e Fix IPython «Demo» mode. PR #11498
e Fix %run magic with path in name PR #11499
e Fix: add CWD to sys.path after stdlib PR #11502
e Better rendering of signatures, especially long ones. PR #11505
e 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 ?7/77 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.
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OSMagics.cd _force quiet configuration option

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

In [1]: cd /
/

In [2]: Yconfig 0OSMagics.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

2.4.39 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:

e 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
e Major update of «latex to unicode» tab completion map (see below)
Notable New Features:

e 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 JTupexmueca IPython
Sphinz (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

e 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 jconfig TerminalInteractiveShell.editing mode = 'emacs' to dynamically switch between
modes.

Notable Fixes:

e 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.

e Fix moving through generator stack in ipdb PR #11266
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%Magic command arguments now support quoting. PR #11330

Re-add rprint and rprinte aliases. PR #11331
e Remove implicit dependency on ipython_genutils PR #11317
e Make nonlocal raise SyntaxError instead of silently failing in async mode. PR #11382
e Fix mishandling of magics and = ! assignment just after a dedent in nested code blocks PR #11418
e 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
e 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 participants 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.

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:

\jmath (), \\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,
e 45 characters \Elz. . .<tab> should now be inputed with \...<tab> directly,
e 65 characters \B. ..<tab> should now be inputed with \...<tab> directly,
e 450 characters \m. . .<tab> should now be inputed with \...<tab> directly,
Some sequences have seen their prefix shortened:
e 5 characters \mitBbb. . .<tab> should now be inputed with \bbi...<tab> directly,
e 52 characters \mit...<tab> should now be inputed with \1i...<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:

e  type \dh<tab>, instead of \eth<tab>

, type \hbar<tab>, instead of \Elzxh<tab>

, type \1tphi<tab>, instead of \textphi<tab>

, type \varTheta<tab>, instead of \textTheta<tab>

, type \eulermascheroni<tab>, instead of \Eulerconst<tab>

, type \planck<tab>, instead of \Planckconst<tab>
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e U+0336 (COMBINING LONG STROKE OVERLAY), type \strike<tab>, instead of \Elzbar<tab>.
A couple of sequences have been updated:

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

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

2.4.40 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 lifes 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.

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

pip install ipython --upgrade

If you are trying to install or update an alpha, beta, or rc version, use pip --pre flag.

pip install ipython --upgrade --pre

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 IPython to <7.0.

Autowait: Asynchronous REPL

Staring with IPython 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 '7' for help.

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

In [2]: response = await result

(continues on next page)
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(npozoIKeHne ¢ IPeAblyIel CTPAHUIbI)

<pause for a few 100s ms>

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

}

ITpumeuanue: 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]: Jautoawait trio
In [2]: import trio

In [3]: async def child(i):
: print(" child /s goes to sleep"%i)
await trio.sleep(2)
print (" child /s wakes up"%i)

In [4]: print('parent start')
: 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 O goes to sleep
child 1 goes to sleep
<about 2 seconds pause>
child 2 wakes up
child 1 wakes up
child O 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.
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Non-Asynchronous code

As the internal API of IPython is now asynchronous, IPython 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.

Autoreload Improvement
The magic Jautoreload 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):

(continues on next page)
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self.a = a

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

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

Misc

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

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

The 4/script (as well as //bash, J{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 TPython.utils.io.raw_print_err

e TPython.utils.io.raw_print

Backwards incompatible changes

e 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 API.

IIpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Ba>kno: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, [Python
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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2.5 Issues closed in the 7.x development cycle

Stats are not collected after version 7.17, all contribution will show up as part of the 8.0 release.

2.5.1 Issues closed in 7.17

GitHub stats for 2020,/06,/26 - 2020/07/31 (tag: 7.16.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 2 issues and merged 19 pull requests. The full list can be seen on GitHub
The following 3 authors contributed 31 commits.

e Maor Kleinberger

e Matthias Bussonnier

e Quentin Peter

2.5.2 lIssues closed in 7.16

GitHub stats for 2020,/05/29 - 2020/06/26 (tag: 7.15.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 0 issues and merged 18 pull requests. The full list can be seen on GitHub
The following 7 authors contributed 22 commits.

e Benjamin Ragan-Kelley

e dalthviz
Frank Tobia

Matthias Bussonnier

e palewire

Paul McCarthy
Talley Lambert

2.5.3 lIssues closed in 7.15

GitHub stats for 2020/05/01 - 2020/05/29 (tag: 7.14.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 1 issues and merged 29 pull requests. The full list can be seen on GitHub

The following 6 authors contributed 31 commits.

e Blake Griffin

Inception95

Marcio Mazza

Matthias Bussonnier

Talley Lambert

2.5. lIssues closed in the 7.x development cycle
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2.5.4 lssues closed in 7.14

GitHub stats for 2020,/02/29 - 2020/05/01 (tag: 7.13.0)

Thomas

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

We closed 0 issues and merged 30 pull requests. The full list can be seen on GitHub

The following 10 authors contributed 47 commits.

2.5.5 lIssues closed in 7.13

GitHub stats for 2020,/02/01 - 2020/02/28 (tag: 7.12.0)

Eric Wieser

foobarbyte

Tan Castleden

Itamar Turner-Trauring
Lumir Balhar

Markus Wageringel
Matthias Bussonnier
Matthieu Ancellin
Quentin Peter

Theo Ouzhinski

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

We closed 1 issues and merged 24 pull requests. The full list can be seen on GitHub

The following 12 authors contributed 108 commits.

Alex Hall

Augusto

Coon, Ethan T
Daniel Hahler
Inception95

Itamar Turner-Trauring
Jonas Haag
Jonathan Slenders
linar-jether
Matthias Bussonnier
Nathan Goldbaum
Terry Davis
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2.5.6 Issues closed in 7.12

GitHub stats for 2020/01/01 - 2020/01/31 (tag: 7.11.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 2 issues and merged 14 pull requests. The full list can be seen on GitHub
The following 11 authors contributed 48 commits.

e Augusto

e Eric Wieser

o Jeff Potter

e Mark E. Haase

e Matthias Bussonnier

e ossdev07

e rasd4

e takuya fujiwara

e Terry Davis

e Thomas A Caswell

e yangyang

2.5.7 lIssues closed in 7.11

GitHub stats for 2019/12/01 - 2019/12/27 (tag: 7.10.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 4 issues and merged 36 pull requests. The full list can be seen on GitHub
The following 16 authors contributed 114 commits.

e Augusto

e Benjamin Ragan-Kelley

e Chemss Eddine Ben Hassine

e Danny Hermes

e Dominik Miedzinski

e Jonathan Feinberg

e Jonathan Slenders

e Joseph Kahn

e kousik

e Kousik Mitra

e Marc Hernandez Cabot

e Matthias Bussonnier

e Naveen Honest Raj K
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e Pratyay Pandey
e Quentin Peter

e takuya fujiwara

2.5.8 lIssues closed in 7.10.2

GitHub stats for 2019/12/01 - 2019/12/14 (tag: 7.10.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 3 issues and merged 10 pull requests. The full list can be seen on GitHub
The following 3 authors contributed 11 commits.

e Jonathan Slenders

e Joseph Kahn

e Matthias Bussonnier

2.5.9 lIssues closed in 7.10.1

GitHub stats for 2019/11/27 - 2019/12/01 (tag: 7.10.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 5 issues and merged 7 pull requests. The full list can be seen on GitHub
The following 2 authors contributed 14 commits.

e Jonathan Slenders

e Matthias Bussonnier

2.5.10 lIssues closed in 7.10

GitHub stats for 2019/10/25 - 2019/11/27 (tag: 7.9.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 4 issues and merged 22 pull requests. The full list can be seen on GitHub
The following 15 authors contributed 101 commits.

e anatoly techtonik

e Ben Lewis

e Benjamin Ragan-Kelley

e Gerrit Buss

e grey275

e Gokcen Eraslan

e Jonathan Slenders

e Joris Van den Bossche

e kousik
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Matthias Bussonnier

Nicholas Bollweg
e Paul McCarthy
Srinivas Reddy Thatiparthy

Timo Kaufmann

Tony Fast

2.5.11 lIssues closed in 7.9

GitHub stats for 2019/08/30 - 2019/10/25 (tag: 7.8.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 1 issues and merged 9 pull requests. The full list can be seen on GitHub
The following 8 authors contributed 20 commits.

e Benjamin Ragan-Kelley

e Hugo

e Matthias Bussonnier

e mfh92

e Mohammad Hossein Sekhavat

e Niclas

e Vidar Tonaas Fauske

e T'eopruit ®posios

2.5.12 lIssues closed in 7.8

GitHub stats for 2019/07/26 - 2019/08/30 (tag: 7.7.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 1 issues and merged 4 pull requests. The full list can be seen on GitHub
The following 5 authors contributed 27 commits.

e Dan Allan

e Matthias Bussonnier

e Min ho Kim

e Oscar Gustafsson

Terry Davis
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2.5.13 lIssues 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 lIIf

Matthias Bussonnier
Min ho Kim

Oriol (Prodesk)

e Po-Chuan Hsieh

e techassetskris

2.5.14 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.

e Alok Singh

e Andreas

e Antony Lee

e Daniel Hahler

e Ed OBrien

e Kevin Sheppard

e Luciana da Costa Marques

e Maor Kleinberger

e Matthias Bussonnier

e Miro Hroncok

e Niclas

e Nikita Bezdolniy

e Oriol Abril

e Piers Titus van der Torren

e Pragnya Srinivasan

e Robin Gustafsson
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stonebig
Thomas A Caswell

Z777-qq

2.5.15 lIssues 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

2.5.16 lIssues 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.

anatoly techtonik
Benjamin Ragan-Kelley
bnables

Frédéric Chapoton
Gabriel Potter

Tan Bell

Jake VanderPlas

Jan S. (Milanial)

Jesse Widner

jsnydes

Kyungdahm Yun
Laurent Gautier
Luciana da Costa Marques

Matan Gover

2.5.
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e Matthias Bussonnier
e memeplex

e Mickaél Schoentgen
e Partha P. Mukherjee
e Philipp A

e Sanyam Agarwal

e Steve Nicholson

e Tony Fast

e Wouter Overmeire

2.5.17 lIssues closed in 7.3

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

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.
e anatoly techtonik
e Benjamin Ragan-Kelley
e Gabriel Potter
e Jan Bell
e Jake VanderPlas
e Jan S. (Milanial)
o Jesse Widner
¢ Kyungdahm Yun
e Laurent Gautier
e Matthias Bussonnier
e memeplex
e Mickaél Schoentgen
e Partha P. Mukherjee
e Philipp A
e Sanyam Agarwal
e Steve Nicholson

e Tony Fast
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2.5.18 lIssues 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.

e Antony Lee

e Benjamin Ragan-Kelley

e CarsonGSmith

e Chris Mentzel

e Christopher Brown

e Dan Allan

e Elliott Morgan Jobson

e is-this-valid

e kd2718

e Kevin Hess

e Martin Bergtholdt

e Matthias Bussonnier

e Nicholas Bollweg

e Pavel Karateev

e Philipp A

e Reuben Morais

2.5.19 lIssues 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.

e ammarmallik

e Audrey Dutcher

e Bart Skowron

e Benjamin Ragan-Kelley

e BinaryCrochet

e Chris Barker

e Christopher Moura

e Dedipyaman Das
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Dominic Kuang
Elyashiv

Emil Hessman
felixzhuologist
hongshaoyang
Hugo

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
Tony Fast

wim glenn

2.5.20 lIssues 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
Anatol Ulrich
apunisal

Benjamin Ragan-Kelley
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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
Steven Silvester
stonebig

Subhendu Ranjan Mishra
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o Takafumi Arakaki
e Thomas A Caswell
e Thomas Kluyver

e Todd

e Wei Yen

e Yarko Tymciurak

¢ Yutao Yuan

e Zi Chong Kao

IIpeaynpexaeuune: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Ba>kno: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, [Python
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).

2.6 6.x Series

2.6.1 IPython 6.5.0

Miscellaneous bug fixes and compatibility with Python 3.7.
e Autocompletion fix for modules with out __init__.py PR #11227

e update the Ypastebin magic to use dpaste.com instead og GitHub Gist which now requires
authentication PR, # 11182

e Fix crash with multiprocessing PR #11185

2.6.2 IPython 6.4.0

Everything new in IPython 5.7
e Fix display object not emitting metadata PR #11106
e Comments failing Jedi test PR #11110
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2.6.3 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_jeds.

2.6.4 IPython 6.3

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

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

e The //html magic now takes a --isolated option to put the content in an iframe (PR #10962).

e 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).

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

e 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).

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

You can see all pull requests for the 6.3 milestone.

2.6.5 IPython 6.2

IPython 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 IPython 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

IPython 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[1]: xyz = "something"
# mothing shown

You would have to actually make it the last statement:
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In [2]: xyz = "something else"
o ! 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"

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.

2.6.6 IPython 6.1

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

e 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 “}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 ~%history’.

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

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

e 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 77/Ypinfo2 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

e Jconfig options can now be tab completed. PR #10555
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e Jiconfig with no arguments are now unique and sorted. PR #10548
e Completion on keyword arguments does not duplicate = sign if already present. PR #10547
e Jrun -m <module> now <module> passes extra arguments to <module>. PR #10546

e completer now understand «snake case auto completes: if foo_bar_kittens is a valid completion, I
can type f_b<tab> will complete to it. PR 410537

e 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:

e TerminalInteractiveShell is configurable and can be configured to (re)-use the readline interface.
e objects can now define a _repr_mimebundle_
e Execution heuristics improve for single line statements

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

2.6.7 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

ITpumeuanme: 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 APl 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 API.

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]
. datal0] .<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:
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In [1]: n = 123 456
...: data = [f'Number of users: {n}', n]
...: datale].|j
et capitalize
ceat casefold

center
count
encode
endswith
expandtabs
find
format

The appearance of the completer is controlled by the c.Terminal InteractiveShell.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 () API is 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 IPython 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.

Ilpenynpexxaeume: If you are on a system using an older version of pip on Python 2, pip may still
install IPython 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 IPython 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.
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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 customizing
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 IPython 5.x series.

Misc improvements
e 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.

e Pressing Ctrl-Z in the terminal debugger now suspends IPython, as it already does in the main terminal
prompt.

e Autoreload can now reload Enum. See #10232 and PR #10316
e [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 pending
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 to clean ipython_extension_dir of any extension now available as a package.

e IPython.utils.warn was deprecated in IPython 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 IPython/utils/process.py - is_cmd_found
e IPython/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.1lib.deepreload
to use it.
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e The Yprofile used to print the current IPython profile, and which was deprecated in IPython 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.

Ilpenynpexxaeume: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Baxkno: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, [Python
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).

2.7 Issues closed in the 6.x development cycle

2.7.1 lIssues closed in 6.3

GitHub stats for 2017,/09/15 - 2018,/04/02 (tag: 6.2.0)
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.

e Anatoly Techtonik

e Antony Lee

e Benjamin Ragan-Kelley

e Corey McCandless

e Craig Citro

e Cristian Ciupitu

e David Cottrell

e David Straub

e Doug Latornell

e Fabio Niephaus

o Gergely Nagy

e Henry Fredrick Schreiner

e Hugo

e Ismael Venegas Castelld

e Ivan Gonzalez

e J Forde

e Jeremy Sikes

e Joris Van den Bossche
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e Lesley Cordero

e luzpaz

e madhu94

e Matthew R. Scott

e Matthias Bussonnier
o Matthias Geier

e Olesya Baranova

e Peter Williams

e Rastislav Barlik

e Roshan Rao

o 152

e Samuel Lelievre

e Shailyn javier Ortiz jimenez
e Sjoerd de Vries

e Teddy Rendahl

e Thomas A Caswell

e Thomas Kluyver

2.7.2 lIssues 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.

e adityausathe

e Antony Lee

e Benjamin Ragan-Kelley
e Carl Smith

e Eren Halici

e Erich Spaker

e Grant Nestor

e Jean Cruypenynck
e Jeroen Demeyer

e jfbu

e jlstevens

e jusltin

o Kyle Kelley
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e M Pacer

e Marc Richter

e Marius van Niekerk

e Matthias Bussonnier

e mpacer

e Mradul Dubey

e ormung

e pepiedd

e Ritesh Kadmawala

e ryan thielke

e Segev Finer

e Srinath

e Srinivas Reddy Thatiparthy
e Steven Maude

e Sudarshan Raghunathan
e Sudarshan Rangarajan
e Thomas A Caswell

e Thomas Ballinger

e Thomas Kluyver

2.7.3 lIssues 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.
e Alex Alekseyev
e Benjamin Ragan-Kelley
e Brian E. Granger
e Christopher C. Aycock
e Dave Willmer
e David Bradway
e [CanWaitAndFishAllDay
e Ignat Shining
e Jarrod Janssen
e Joshua Storck

o Luke Pfister
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Matthias Bussonnier
Matti Remes
meeseeksdev[bot]
memeplex

Ming Zhang

Nick Weseman

Paul Ivanov

Piotr Zielinski

ryan thielke

sagnak

Sang Min Park
Srinivas Reddy Thatiparthy
Steve Bartz

Thomas Kluyver
Tory Haavik

2.7.4 lssues 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.

Adam Eury
anantkaushik89
Antonino Ingargiola
Benjamin Ragan-Kelley
Carol Willing

Chilaka Ramakrishna
chillaranand

Denis S. Tereshchenko
Diego Garcia

fatData

Fermi paradox

fuho

Grant Nestor

Tan Rose

Jeroen Demeyer
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e kaushikanant

e Keshav Ramaswamy
e Matteo

e Matthias Bussonnier
e mbyt

e Michael K&ufl

e michaelpacer

e Moez Bouhlel

e Pablo Galindo

e Paul Ivanov

e Piotr Przetacznik

e Rounak Banik

e sachet-mittal

e Srinivas Reddy Thatiparthy
e Tamir Bahar

e Thomas Hisch

e Thomas Kluyver

e Utkarsh Upadhyay

e Yuri Numerov

IIpeaynpexaenune: This documentation covers a development version of IPython. The development
version may differ significantly from the latest stable release.

Ba>kno: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, [Python
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).

2.8 5.x Series

2.8.1 IPython 5.8.0

e Update inspecting function/methods for future-proofing. PR #11139
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2.8.2 IPython 5.7

e Fix [Python trying to import non-existing matplotlib backends PR, #11087
e fix for display hook not publishing object metadata PR #11101

2.8.3 IPython 5.6
e 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).
e ProgressBar can now be used as an iterator (PR #10813).

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

e IPython 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.

2.8.4 IPython 5.5

System Wide config

e [Python now looks for config files in {sys.prefix}/etc/ipython for environment-specific
configuration.

e 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

ProgressBar

IPython now has built-in support for progressbars:

In[1]: from IPython.display import ProgressBar
: pb = ProgressBar(100)
: pb

In[2]: pb.progress = 50

# progress bar in cell 1 updates.

See PR #10755

2.8. 5.x Series 93



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/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/
https://github.com/ipython/ipython/pull/10755/

IPython Documentation, Beinyck 8.14.0.dev

Misc

Fix IPython.core.display:Pretty._repr_pretty_ had the wrong signature. (PR #10625)

Jtimeit now give a correct SyntaxError if naked return used. (PR #10637)

Prepare the :ipython: directive to be compatible with Sphinx 1.7. (PR #10668)

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 Jprun. (PR #10707)
e 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.

2.8.5 IPython 5.4.1

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

2.8.6 IPython 5.4

IPython 5.4-LTS is the first release of IPython 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 IPython. 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 customize
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.

Define _repr_mimebundle_

Object can now define _repr_mimebundle_ in place of multiple _repr_*_ methods and return a full
mimebundle. 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.
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Execution Heuristics

The heuristic for execution in the command line interface is now more biased toward executing for single
statement. While in IPython 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 Ctrl-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 IPython 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
e Use user colorscheme in Pdb as well PR #10479

e Faster shutdown. PR #10408

e Fix a crash in reverse search. PR /10371

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

2.8.7 IPython 5.3

Released on February 24th, 2017. Remarkable changes and fixes:
e Fix a bug in set_next_input leading to a crash of terminal IPython. PR #10231, #10296, #10229
e Always wait for editor inputhook for terminal IPython PR #10239, PR #10240
e Disable _ipython_display_ in terminal PR #10249, PR #10274
e Update terminal colors to be more visible by default on windows PR #10260, PR #10238, #10281
e Add Ctrl-Z shortcut (suspend) in terminal debugger PR 410254, #10273
e Indent on new line by looking at the text before the cursor PR 410264, PR #10275, #9283

e Update QtEventloop integration to fix some matplotlib integration issues PR #10201, PR #10311,
#10201

e Respect completions display style in terminal debugger PR #10305, PR #10313
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e Add a config option TerminalInteractiveShell.extra_open_editor_shortcuts to enable extra
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.

2.8.8 IPython 5.2.2

e Fix error when starting with IPCompleter.limit_to__all__ configured.

2.8.9 IPython 5.2.1

e Fix tab completion in the debugger. PR /10223

2.8.10 IPython 5.2

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

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

e Correctly handle matplotlib figures dpi PR #9868
e Deprecate -e flag for the %notebook magic that had no effects. PR #9872

e 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

e sdists will now only be .tar.gz as per upstream PyPI requirements. PR #9925
e IPython.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

e Fixes OS X event loop issues at startup, PR 410150
e Deprecate the %autoindent magic. PR #10176

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

e 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 -i 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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2.8.11 IPython 5.1

e Broken %timeit on Python2 due to the use of __qualname__. PR #9804

e Restore %gui qt to create and return a QApplication if necessary. PR #9789

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

e Preserve indentation when inserting newlines with Ctrl-0. PR #9770

e Restore completion in debugger. PR #9785

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

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

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

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

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

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

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

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

e Restore Ctrl-\ as a shortcut to quit IPython.

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

e 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. «trues, 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

2.8.12 IPython 5.0

Released July 7, 2016
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New terminal interface

IPython 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 PyPI.

e 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.

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

e 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
customise prompts with the new machinery.

IPython.core.debugger now provides a plainer interface. IPython.terminal.debugger contains the
terminal debugger using prompt too