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

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).
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CHAPTER 1

Overview

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

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

¢ An enhanced interactive Python shell.

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

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

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

1.1 Enhanced interactive Python shell

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

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

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

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



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

1.1.1 Main features of the interactive shell

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

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

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

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

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

¢ Alias facility for defining your own system aliases.

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

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

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

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

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

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

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

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

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

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

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

» Extensible input syntax. You can define filters that pre-process user input to simplify input in special situations.
This allows for example pasting multi-line code fragments which start with >>> or . .. such as those from
other python sessions or the standard Python documentation.
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* Flexible configuration system. It uses a configuration file which allows permanent setting of all command-line
options, module loading, code and file execution. The system allows recursive file inclusion, so you can have a
base file with defaults and layers which load other customizations for particular projects.

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

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

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

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

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

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

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

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

1.2 Decoupled two-process model

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

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

As an example, this means that when you start jupyter gtconsole, you're really starting two processes, a
kernel and a Qt-based client 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.

1.2. Decoupled two-process model 5
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See also:

Frontend/Kernel Model example notebook

1.3 Interactive parallel computing

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

1.3.1 Portability and Python requirements

Version 6.0+ supports compatibility with 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:
¢ Linux
¢ Most other Unix-like OSs (AIX, Solaris, BSD, etc.)
* Mac OS X
* Windows (CygWin, XP, Vista, etc.)

See here for instructions on how to install IPython.

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

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

6 Chapter 1. Overview
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CHAPTER 2

What'’s new in |IPython

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

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

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

2.1 6.x Series

2.1.1 IPython 6.5.0

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

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

* Fix crash with multiprocessing PR #11185

2.1.2 IPython 6.4.0

Everything new in /Python 5.7
* Fix display object not emitting metadata PR #11106
» Comments failing Jedi test PR #11110
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2.1.3 IPython 6.3.1

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

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

2.1.4 IPython 6.3

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

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

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

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

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

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

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

You can see all pull requests for the 6.3 milestone.

2.1.5 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 [Python 6.2:
Function signature in completions
Terminal IPython will now show the signature of the function while completing. Only the currently highlighted

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

Assignments return values

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

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

You would have to actually make it the last statement:

8 Chapter 2. What’s new in IPython
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In [2]: xyz = "something else"
. T XyzZ
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.

2.1.6 IPython 6.1

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

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

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

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

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

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

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

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

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

* ?2?/%$pinfo2 will now show object docstrings if the source can’t be retrieved. PR #10532
e IPython.display has gained a $markdown cell magic. PR #10563

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

2.1. 6.x Series 9
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* %config with no arguments are now unique and sorted. PR #10548
* Completion on keyword arguments does not duplicate = sign if already present. PR #10547
* $run -m <module>now <module> passes extra arguments to <module>. PR #10546

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

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

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

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

2.1.7 IPython 6.0

Released April 19th, 2017

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

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

pip install ipython --upgrade

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

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

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

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

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

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

10 Chapter 2. What’s new in IPython
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In [1]: n = 123 456
...: data = [f'Number of users: {n}', n]
...: data[e].}j
100k capitalize
2008 casefold
center
count
encode
endswith
expandtabs
find
format The appearance of the completer is con-
trolled by the c. TerminalInteractiveShell.display_completions option that will show the type dif-
ferently depending on the value among 'column', 'multicolumn' and 'readlinelike'’

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

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

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

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

Python 3 only codebase

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

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

Warning: If you are on a system using an older version of pip on Python 2, pip may still install 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 [Python brings a number of advantages. Most of the newly written
code make use of optional function type annotation leading to clearer code and better documentation.

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

The removal of the Python2/Python3 shim layer has made the code quite a lot clearer and more idiomatic in a number
of locations, and much friendlier to work with and understand. We hope to further embrace Python 3 capabilities in
the next release cycle and introduce more of the Python 3 only idioms (yield from, kwarg only, general unpacking) in

2.1. 6.x Series 11
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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

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

This change will be backported to the IPython 5.x series.

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

Functions Deprecated in 6.x Development cycle

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

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

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

Backward incompatible changes

Functions Removed in 6.x Development cycle

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

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

* The profileused 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.

12 Chapter 2. What’s new in IPython
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Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped
supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

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

2.2 Issues closed in the 6.x development cycle

2.2.1 Issues closed in 6.5

GitHub stats for 2018/05/10 - 2018/07/29 (tag: 6.4.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 1 issues and merged 11 pull requests. The full list can be seen on GitHub
The following 5 authors contributed 23 commits.

* Anatol Ulrich

* gpotter2

* Matthias Bussonnier

e Thomas Kluyver

¢ Wei Yen

2.2.2 Issues 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.

¢ Anatoly Techtonik

e Antony Lee

* Benjamin Ragan-Kelley

* Corey McCandless

* Craig Citro

¢ Cristian Ciupitu

* David Cottrell

 David Straub

* Doug Latornell

* Fabio Niephaus

* Gergely Nagy

* Henry Fredrick Schreiner

2.2. Issues closed in the 6.x development cycle 13
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* Hugo

 Ismael Venegas Castelld
* Ivan Gonzalez

* J Forde

* Jeremy Sikes

* Joris Van den Bossche
* Lesley Cordero

¢ luzpaz

* madhu94

* Matthew R. Scott

e Matthias Bussonnier
* Matthias Geier

* Olesya Baranova

* Peter Williams

¢ Rastislav Barlik

* Roshan Rao

* 152

e Samuel Lelievre

* Shailyn javier Ortiz jimenez
* Sjoerd de Vries

* Teddy Rendahl

* Thomas A Caswell

e Thomas Kluyver

2.2.3 Issues closed in 6.2

GitHub stats for 2017/05/31 - 2017/09/15 (tag: 6.1.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 3 issues and merged 37 pull requests. The full list can be seen on GitHub
The following 32 authors contributed 196 commits.

* adityausathe

e Antony Lee

* Benjamin Ragan-Kelley

» Carl Smith

* Eren Halici

* Erich Spaker

¢ Grant Nestor
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2.2.4 Issues closed in 6.1

GitHub stats for 2017/04/19 - 2017/05/30 (tag: 6.0.0)

Jean Cruypenynck
Jeroen Demeyer
jfbu

jlstevens

jusltin

Kyle Kelley

M Pacer

Marc Richter
Marius van Niekerk
Matthias Bussonnier
mpacer

Mradul Dubey
ormung

pepie34

Ritesh Kadmawala
ryan thielke

Segev Finer

Srinath

Srinivas Reddy Thatiparthy

Steven Maude

Sudarshan Raghunathan

Sudarshan Rangarajan
Thomas A Caswell
Thomas Ballinger

Thomas Kluyver

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

We closed 10 issues and merged 43 pull requests. The full list can be seen on GitHub

The following 26 authors contributed 116 commits.

Alex Alekseyev

Benjamin Ragan-Kelley

Brian E. Granger

Christopher C. Aycock

Dave Willmer

2.2. Issues closed in the 6.x development cycle
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David Bradway
ICanWaitAndFishAllDay
Ignat Shining

Jarrod Janssen

Joshua Storck

Luke Pfister

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

2.2.5 Issues closed in 6.0

GitHub stats for 2017/04/10 - 2017/04/19 (milestone: 6.0)

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

We closed 49 issues and merged 145 pull requests. The full list can be seen on GitHub

The following 34 authors contributed 176 commits.

Adam Eury
anantkaushik89
Antonino Ingargiola
Benjamin Ragan-Kelley
Carol Willing

Chilaka Ramakrishna
chillaranand

Denis S. Tereshchenko

Diego Garcia
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* fatData

* Fermi paradox

* fuho

* Grant Nestor

e Jan Rose

 Jeroen Demeyer

* kaushikanant

* Keshav Ramaswamy
e Matteo

* Matthias Bussonnier
* mbyt

* Michael Kéufl

* michaelpacer

* Moez Bouhlel

* Pablo Galindo

e Paul Ivanov

* Piotr Przetacznik

* Rounak Banik

* sachet-mittal

* Srinivas Reddy Thatiparthy
e Tamir Bahar

* Thomas Hisch

e Thomas Kluyver

» Utkarsh Upadhyay

¢ Yuri Numerov

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

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

2.3 5.x Series

2.3.1 IPython 5.8.0

» Update inspecting function/methods for future-proofing. PR #11139
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2.3.2 IPython 5.7

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

2.3.3 IPython 5.6
 In Python 3.6 and above, dictionaries preserve the order items were added to them. On these versions, [Python
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).

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

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

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

2.3.4 IPython 5.5

System Wide config

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

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

See PR #10644

ProgressBar

IPython now has built-in support for progressbars:

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

In[2]: pb.progress = 50

# progress bar in cell 1 updates.

See PR #10755

Misc

e Fix IPython.core.display:Pretty._repr_pretty_ had the wrong signature. (PR #10625)
e timeit now give a correct SyntaxError if naked return used. (PR #10637)

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

Make IPython work with OpenSSL in FIPS mode; change hash algorithm of input from md5 to shal. (PR
#10696)
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* Clear breakpoints before running any script with debugger. (PR #10699)
* Document that profile is deprecated, not to be confused with prun. (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.

2.3.5 IPython 5.4

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

Please upgrade to pip 9 or greater before upgrading 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

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

Define _repr_ mimebundle_

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

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 Ct r1-0 to insert a new line. PR #10489

Implement Display IDs

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

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

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

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

Faster shutdown. PR #10408

Fix a crash in reverse search. PR #10371

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

2.3.6 IPython 5.3

Released on February 24th, 2017. Remarkable changes and fixes:

Fix abug in set_next_input leading to a crash of terminal IPython. PR #10231, #10296, #10229
Always wait for editor inputhook for terminal IPython PR #10239, PR #10240

Disable _ipython_display_ in terminal PR #10249, PR #10274

Update terminal colors to be more visible by default on windows PR #10260, PR #10238, #10281

Add Ctrl-Z shortcut (suspend) in terminal debugger PR #10254, #10273

Indent on new line by looking at the text before the cursor PR #10264, PR #10275, #9283

Update QtEventloop integration to fix some matplotlib integration issues PR #10201, PR #10311, #10201
Respect completions display style in terminal debugger PR #10305, PR #10313

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

2.3.7 IPython 5.2.2

Fix error when starting with IPCompleter.limit_to__all__ configured.

2.3.8 IPython 5.2.1

Fix tab completion in the debugger. PR #10223

2.3.9 IPython 5.2

Released on January 29th, 2017. Remarkable changes and fixes:

restore IPython’s debugger to raise on quit. PR #10009

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

Correctly handle matplotlib figures dpi PR #9868
Deprecate —e flag for the $notebook magic that had no effects. PR #9872
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* You can now press F2 while typing at a terminal prompt to edit the contents in your favourite terminal editor.
Set the EDITOR environment variable to pick which editor is used. PR #9929

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

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

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

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 TnteractiveShellEmbed.

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.

2.3.10 IPython 5.1

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

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

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

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

» Restore completion in debugger. PR #9785

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

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

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

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

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

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

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

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

2.3. 5.x Series 21


https://github.com/ipython/ipython/pull/9929/
https://github.com/ipython/ipython/pull/9925/
https://github.com/ipython/ipython/pull/9947/
https://github.com/ipython/ipython/pull/10050/
https://github.com/ipython/ipython/pull/10150/
https://github.com/ipython/ipython/pull/10176/
https://docs.python.org/3/library/exceptions.html#DeprecationWarning
https://github.com/ipython/ipython/pull/10198/
https://github.com/ipython/ipython/pull/10198/
https://github.com/ipython/ipython/pull/9851/
https://github.com/ipython/ipython/pull/10207/
https://github.com/ipython/ipython/pull/9804/
https://github.com/ipython/ipython/pull/9789/
https://github.com/ipython/ipython/pull/9801/
https://github.com/ipython/ipython/pull/9770/
https://github.com/ipython/ipython/pull/9785/
https://github.com/ipython/ipython/pull/9731/
https://github.com/ipython/ipython/pull/9765/
https://github.com/ipython/ipython/pull/9736/
https://github.com/ipython/ipython/pull/9854/
https://github.com/ipython/ipython/pull/9843/
https://github.com/ipython/ipython/pull/9833/
https://github.com/ipython/ipython/pull/9827/
https://github.com/ipython/ipython/pull/9838/
https://github.com/ipython/ipython/pull/9826/
https://github.com/ipython/ipython/pull/9824/

IPython Documentation, Release 6.5.0

* Restore Ctr1-\ as a shortcut to quit IPython.
e Make get_ipython () accessible when modules are imported by startup files. PR #9818

* Add support for running directories containinga __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, ak.a. “true”, a.k.a. 16-
million color escape sequences which enable compatible terminals to display the exact colors specified instead of an
approximation. This true_color option exposes that capability in prompt_toolkit to the IPython shell.

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

2.3.11 IPython 5.0

Released July 7, 2016

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.

squared:
squared:
squared:

squared:

2

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

* The $install_ext magic function, deprecated since 4.0, has now been deleted. You can distribute and
install extensions as packages on PyPL
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* Callbacks registered while an event is being handled will now only be called for subsequent events; previously
they could be called for the current event. Similarly, callbacks removed while handling an event will always get
that event. See #9447 and PR #9453.

¢ Integration with pydb has been removed since pydb development has been stopped since 2012, and pydb is not
installable from PyPL

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

New terminal interface

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

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

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

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

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

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

Provisional Changes

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

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

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

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

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

You can test the effect of various combinations of the above configuration in the Jupyter notebook, with things example
like :
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import numpy as np
np.histogram?

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

Deprecated Features

Some deprecated features are listed in this section. Don’t forget to enable DeprecationWarning as an error if
you are using [Python in a Continuous Integration setup or in your testing in general:

import warnings
warnings.filterwarnings('error', '.x', DeprecationWarning, module='yourmodule.x")

* hooks.fix_error_editor seems unused and is pending deprecation.

e IPython/core/excolors.py:ExceptionColors is deprecated.

e IPython.core.InteractiveShell:write () is deprecated; use sys.stdout instead.

e TPython.core.InteractiveShell:write_err () is deprecated; use sys.stderr instead.

e The formatter keyword argument to Inspector.infoin IPython.core.oinspec has no effect.

e The global_ns keyword argument of IPython Embed was deprecated, and has no effect. Use module
keyword argument instead.

Known Issues:

* <Esc> Key does not dismiss the completer and does not clear the current buffer. This is an on purpose modi-
fication due to current technical limitation. Cf PR #9572. Escape the control character which is used for other
shortcut, and there is no practical way to distinguish. Use Ctr-G or Ctrl-C as an alternative.

e Cannot use Shift-Enter and Ctrl1-Enter to submit code in terminal. cf #9587 and #9401. In terminal
there is no practical way to distinguish these key sequences from a normal new line return.

* PageUp and pageDown do not move through completion menu.

* Color styles might not adapt to terminal emulator themes. This will need new version of Pygments to be released,
and can be mitigated with custom themes.

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

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

2.4 Issues closed in the 5.x development cycle

2.4.1 Issues closed in 5.6

GitHub stats for 2017/09/15 - 2018/04/02 (tag: 5.5.0)
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These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 2 issues and merged 28 pull requests. The full list can be seen on GitHub
The following 10 authors contributed 47 commits.

* Benjamin Ragan-Kelley

* Henry Fredrick Schreiner

* Joris Van den Bossche

e Matthias Bussonnier

e Mradul Dubey

* Roshan Rao

* Samuel Lelievre

* Teddy Rendahl

* Thomas A Caswell

e Thomas Kluyver

2.4.2 Issues closed in 5.4

GitHub stats for 2017/02/24 - 2017/05/30 (tag: 5.3.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 8 issues and merged 43 pull requests. The full list can be seen on GitHub
The following 11 authors contributed 64 commits.

* Benjamin Ragan-Kelley

* Carol Willing

* Kyle Kelley

e Leo Singer

* Luke Pfister

e Lumir Balhar

* Matthias Bussonnier

¢ meeseeksdev[bot]

* memeplex

e Thomas Kluyver

¢ Ximin Luo

2.4.3 Issues closed in 5.3

GitHub stats for 2017/02/24 - 2017/05/30 (tag: 5.3.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 6 issues and merged 28 pull requests. The full list can be seen on GitHub

The following 11 authors contributed 53 commits.

2.4. Issues closed in the 5.x development cycle
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* Benjamin Ragan-Kelley
* Carol Willing

* Justin Jent

* Kyle Kelley

e Lumir Balhar

* Matthias Bussonnier

¢ meeseeksdev|bot]

* Segev Finer

» Steven Maude

* Thomas A Caswell

e Thomas Kluyver

2.4.4 Issues closed in 5.2

GitHub stats for 2016/08/13 - 2017/01/29 (tag: 5.1.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 30 issues and merged 74 pull requests. The full list can be seen on GitHub
The following 40 authors contributed 434 commits.

* Adam Eury

¢ anantkaushik89

* anatoly techtonik

* Benjamin Ragan-Kelley

* Bibo Hao

 Carl Smith

* Carol Willing

 Chilaka Ramakrishna

* Christopher Welborn

* Denis S. Tereshchenko

* Diego Garcia

* fatData

¢ Fermi paradox

* Fernando Perez

 fuho

* Hassan Kibirige

* Jamshed Vesuna

¢ Jens Hedegaard Nielsen

 Jeroen Demeyer
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2.4.5 Issues closed in 5.1

GitHub stats for 2016/07/08 - 2016/08/13 (tag: 5.0.0)

kaushikanant
Kenneth Hoste
Keshav Ramaswamy
Kyle Kelley

Matteo

Matthias Bussonnier
mbyt

memeplex

Moez Bouhlel

Pablo Galindo

Paul Ivanov

pietvo

Piotr Przetacznik
Rounak Banik

sachet-mittal

Srinivas Reddy Thatiparthy

Tamir Bahar
Thomas A Caswell
Thomas Kluyver
tillahoffmann

Yuri Numerov

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

We closed 33 issues and merged 43 pull requests. The full list can be seen on GitHub

The following 17 authors contributed 129 commits.

Antony Lee

Benjamin Ragan-Kelley

Carol Willing
Danilo J. S. Bellini
(dongweiming)
Fernando Perez
Gavin Cooper

Gil Forsyth

Jacob Niehus

2.4. Issues closed in the 5.x development cycle
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2.4.6 Issues closed in 5.0

GitHub stats for 2016/07/05 - 2016/07/07 (tag: 5.0.0)

Julian Kuhlmann
Matthias Bussonnier
Michael Pacer

Nik Nyby

Pavol Juhas

Luke Deen Taylor
Thomas Kluyver

Tamir Bahar

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

We closed 95 issues and merged 191 pull requests. The full list can be seen on GitHub

The following 27 authors contributed 229 commits.

Adam Greenhall
Adrian

Antony Lee

Benjamin Ragan-Kelley

Carlos Cordoba
Carol Willing
Chris

Craig Citro
Dmitry Zotikov
Fernando Perez
Gil Forsyth

Jason Grout
Jonathan Frederic
Jonathan Slenders
Justin Zymbaluk
Kelly Liu

klonuo

Matthias Bussonnier
nvdv

Pavol Juhas
Pierre Gerold

sukisuki
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* Sylvain Corlay

* Thomas A Caswell
e Thomas Kluyver

* Trevor Bekolay

¢ Yuri Numerov

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

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

2.5 4.x Series

2.5.1 IPython 4.2

IPython 4.2 (April, 2016) includes various bugfixes and improvements over 4.1.
e Fix ipython -1 on errors, which was broken in 4.1.
* The delay meant to highlight deprecated commands that have moved to jupyter has been removed.
* Improve compatibility with future versions of traitlets and matplotlib.

e Use stdlib shutil.get_terminal_size () to measure terminal width when displaying tracebacks (pro-
vided by backports.shutil_get_terminal_size on Python 2).

You can see the rest on GitHub.

2.5.2 |IPython 4.1

IPython 4.1.2 (March, 2016) fixes installation issues with some versions of setuptools.
Released February, 2016. IPython 4.1 contains mostly bug fixes, though there are a few improvements.

 [Python debugger (IPdb) now supports the number of context lines for the where (and w) commands. The
context keyword is also available in various APIs. See PR PR #9097

* YouTube video will now show thumbnail when exported to a media that do not support video. (PR #9086)

¢ Add warning when running ipython <subcommand> when subcommand is deprecated. jupyter should
now be used.

* Code in $pinfo (also known as ??) are now highlighter (PR #8947)
* Saimport now support module completion. (PR #8884)

* ipdb output is now colored ! (PR #8842)

* Add ability to transpose columns for completion: (PR #8748)

Many many docs improvements and bug fixes, you can see the list of changes
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2.5.3 IPython 4.0

Released August, 2015

IPython 4.0 is the first major release after the Big Split. IPython no longer contains the notebook, gtconsole, etc. which
have moved to jupyter. IPython subprojects, such as [Python.parallel and widgets have moved to their own repos as
well.

The following subpackages are deprecated:
 [Python.kernel (now jupyter_client and ipykernel)
* [Python.consoleapp (now jupyter_client.consoleapp)
 [Python.nbformat (now nbformat)
 [Python.nbconvert (now nbconvert)
 [Python.html (now notebook)
* [Python.parallel (now ipyparallel)
 [Python.utils.traitlets (now traitlets)
 [Python.config (now traitlets.config)
* [Python.qt (now qtconsole)
 [Python.terminal.console (now jupyter_console)
and a few other utilities.

Shims for the deprecated subpackages have been added, so existing code should continue to work with a warning
about the new home.

There are few changes to the code beyond the reorganization and some bugfixes.
IPython highlights:

 Public APIs for discovering IPython paths is moved from TPython.utils.path to IPython.paths.
The old function locations continue to work with deprecation warnings.

* Code raising DeprecationWarning entered by the user in an interactive session will now display the warn-
ing by default. See PR #8480 an #8478.

e The ——deep-reload flag and the corresponding options to inject dreload or reload into the interactive
namespace have been deprecated, and will be removed in future versions. You should now explicitly import
reload from IPython.lib.deepreload to use it.

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

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

2.6 Issues closed in the 4.x development cycle

2.6.1 Issues closed in 4.2

GitHub stats for 2015/02/02 - 2016/04/20 (since 4.1)
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These lists are automatically generated, and may be incomplete or contain duplicates.

We closed 10 issues and merged 22 pull requests. The full list can be seen on GitHub

The following 10 authors contributed 27 commits.
* Benjamin Ragan-Kelley
* Carlos Cordoba
* Gokhan Karabulut
* Jonas Rauber
* Matthias Bussonnier
e Paul Ivanov
* Sebastian Bank
e Thomas A Caswell
e Thomas Kluyver

¢ Vincent Woo

2.6.2 Issues closed in 4.1

GitHub stats for 2015/08/12 - 2016/02/02 (since 4.0.0)

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

We closed 60 issues and merged 148 pull requests. The full list can be seen on GitHub

The following 52 authors contributed 468 commits.
e Aaron Meurer
* Alexandre Avanian
* Anthony Sottile
* Antony Lee
* Arthur Loder
* Ben Kasel
* Ben Rousch
* Benjamin Ragan-Kelley
* bollwyvl
* Carol Willing
¢ Christopher Roach
* Douglas La Rocca
* Fairly
* Fernando Perez
 Frank Sachsenheim
* Guillaume DOUMENC
* Gébor Luk

2.6. Issues closed in the 4.x development cycle
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Hoyt Koepke

Ivan Timokhin
Jacob Niehus
JamshedVesuna
Jan Schulz
Jan-Philip Gehrcke
jc

Jessica B. Hamrick
jferrara

John Bohannon
John Kirkham
Jonathan Frederic
Kyle Kelley

Lev Givon

Lilian Besson
lingxz

Matthias Bussonnier
memeplex
Michael Droettboom
naught101

Peter Waller

Pierre Gerold
Rémy Léone

Scott Sanderson
Shanzhuo Zhang
Sylvain Corlay
Tayfun Sen
Thomas A Caswell
Thomas Ballinger
Thomas Kluyver
Vincent Legoll
Wouter Bolsterlee
xconverge

Yuri Numerov

Zachary Pincus
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2.6.3 Issues closed in 4.0

GitHub stats for 2015/02/27 - 2015/08/11 (since 3.0)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 35 issues and merged 125 pull requests. The full list can be seen on GitHub
The following 69 authors contributed 1186 commits.

* Abe Guerra

 Adal Chiriliuc

* Alexander Belopolsky

* Andrew Murray

¢ Antonio Russo

* Benjamin Ragan-Kelley

* Bjorn Linse

* Brian Drawert

* chebee7i

* Daniel Rocco

* Donny Winston

* Drekin

* Erik Hvatum

* Fernando Perez

* Francisco de la Pefia

* Frazer McLean

* Gareth Elston

* Gert-Ludwig Ingold

* Giuseppe Venturini

* Ian Barfield

e Ivan Pozdeev

* Jakob Gager

e Jan Schulz

* Jason Grout

* Jeff Hussmann

¢ Jessica B. Hamrick

e Joe Borg

¢ Joel Nothman

* Johan Forsberg

¢ Jonathan Frederic

* Justin Tyberg
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Koen van Besien
Kyle Kelley
Lorena Pantano
Lucretiel

Marin Gilles
mashenjun
Mathieu

Matthias Bussonnier
Merlijn van Deen
Mikhail Korobov
Naveen Nathan
Nicholas Bollweg
nottaanibot

Omer Katz
onesandzeroes
Patrick Snape
patterO01

Peter Parente
Pietro Battiston
RickWinter
Robert Smith
Ryan Nelson
Scott Sanderson
Sebastiaan Mathot
Sylvain Corlay
thethomask
Thomas A Caswell

Thomas Adriaan Hellinger

Thomas Kluyver
Tianhui Michael Li
tmtabor

unknown

Victor Ramirez
Volker Braun
Wieland Hoffmann

Yuval Langer

34

Chapter 2. What’s new in IPython



IPython Documentation, Release 6.5.0

e Zoltan Voros

« Elie Michel

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

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

2.7 3.x Series

2.7.1 IPython 3.2.3

Fixes compatibility with Python 3.4.4.

2.7.2 IPython 3.2.2

Address vulnerabilities when files have maliciously crafted filenames (CVE-2015-6938), or vulnerability when open-
ing text files with malicious binary content (CVE pending).

Users are strongly encouraged to upgrade immediately. There are also a few small unicode and nbconvert-related
fixes.

2.7.3 IPython 3.2.1

[Python 3.2.1 is a small bugfix release, primarily for cross-site security fixes in the notebook. Users are strongly
encouraged to upgrade immediately. There are also a few small unicode and nbconvert-related fixes.

See Issues closed in the 3.x development cycle for details.

2.7.4 |Python 3.2

[Python 3.2 contains important security fixes. Users are strongly encouraged to upgrade immediately.
Highlights:

* Address cross-site scripting vulnerabilities CVE-2015-4706, CVE-2015-4707

* A security improvement that set the secure attribute to login cookie to prevent them to be sent over http

» Revert the face color of matplotlib axes in the inline backend to not be transparent.

* Enable mathjax safe mode by default

* Fix XSS vulnerability in JSON error messages

* Various widget-related fixes

See Issues closed in the 3.x development cycle for details.

2.7. 3.x Series 35



IPython Documentation, Release 6.5.0

2.7.5 IPython 3.1

Released April 3, 2015

The first 3.x bugfix release, with 33 contributors and 344 commits. This primarily includes bugfixes to notebook layout
and focus problems.

Highlights:
* Various focus jumping and scrolling fixes in the notebook.
* Various message ordering and widget fixes in the notebook.

* Images in markdown and output are confined to the notebook width. An . unconfined CSS class is added to
disable this behavior per-image. The resize handle on output images is removed.

* Improved ordering of tooltip content for Python functions, putting the signature at the top.
¢ Fix UnicodeErrors when displaying some objects with unicode reprs on Python 2.

* Set the kernel’s working directory to the notebook directory when running nbconvert --execute, so that
behavior matches the live notebook.

* Allow setting custom SSL options for the tornado server with NotebookApp.ssl_options, and protect
against POODLE with default settings by disabling SSLv3.

* Fix memory leak in the IPython.parallel Controller on Python 3.

See Issues closed in the 3.x development cycle for details.

2.7.6 Release 3.0

Released February 27, 2015

This is a really big release. Over 150 contributors, and almost 6000 commits in a bit under a year. Support for
languages other than Python is greatly improved, notebook UI has been significantly redesigned, and a lot of improve-
ment has happened in the experimental interactive widgets. The message protocol and document format have both
been updated, while maintaining better compatibility with previous versions than prior updates. The notebook webapp
now enables editing of any text file, and even a web-based terminal (on Unix platforms).

3.x will be the last monolithic release of IPython, as the next release cycle will see the growing project split into its
Python-specific and language-agnostic components. Language-agnostic projects (notebook, gtconsole, etc.) will move
under the umbrella of the new Project Jupyter name, while Python-specific projects (interactive Python shell, Python
kernel, IPython.parallel) will remain under IPython, and be split into a few smaller packages. To reflect this, IPython
is in a bit of a transition state. The logo on the notebook is now the Jupyter logo. When installing kernels system-wide,
they go in a jupyter directory. We are going to do our best to ease this transition for users and developers.

Big changes are ahead.
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Using different kernels

Mew -  &&F

Text File
Folder

Terminal

Motebooks
Bash
Echo
Python 2
FPython 3

You can now choose a kernel for a notebook within the user interface, rather than starting up a separate notebook
server for each kernel you want to use. The syntax highlighting adapts to match the language you’re working in.

Information about the kernel is stored in the notebook file, so when you open a notebook, it will automatically start
the correct kernel.

It is also easier to use the Qt console and the terminal console with other kernels, using the —kernel flag:

ipython gtconsole --kernel bash
ipython console —-kernel bash

# To list available kernels
ipython kernelspec list

Kernel authors should see Kernel specs for how to register their kernels with IPython so that these mechanisms work.
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Typing unicode identifiers

In [ 1: aB\g
wgimel
\grave

Complex expressions can be much cleaner when written with a wider choice of characters. Python 3 allows unicode
identifiers, and IPython 3 makes it easier to type those, using a feature from Julia. Type a backslash followed by a
LaTeX style short name, such as \alpha. Press tab, and it will turn into «.

Widget migration guide

The widget framework has a lot of backwards incompatible changes. For information about migrating widget note-
books and custom widgets to 3.0 refer to the widget migration guide.

Other new features
e TextWidget and TextareaWidget objects now include a placeholder attribute, for displaying place-
holder text before the user has typed anything.

e The 1oad magic can now find the source for objects in the user namespace. To enable searching the namespace,
use the —n option.

In [1]: %$load —-n my_module.some_function

* DirectView objects have a new use_cloudpickle () method, which works like view.use_dill (),
but causes the cloudpickle module from PiCloud’s cloud library to be used rather than dill or the builtin
pickle module.

* Added a .ipynb exporter to nbconvert. It can be used by passing -——to notebook as a commandline argument
to nbconvert.

* New nbconvert preprocessor called ClearOutputPreprocessor. This clears the output from IPython
notebooks.

» New preprocessor for nbconvert that executes all the code cells in a notebook. To run a notebook and save its
output in a new notebook:

ipython nbconvert InputNotebook --ExecutePreprocessor.enabled=True --to notebook -
——output Executed

» Consecutive stream (stdout/stderr) output is merged into a single output in the notebook document. Previously,
all output messages were preserved as separate output fields in the JSON. Now, the same merge is applied to the
stored output as the displayed output, improving document load time for notebooks with many small outputs.

* NotebookApp.webapp_settings is deprecated and replaced with the more informatively named
NotebookApp.tornado_settings.

e Using t imeit prints warnings if there is atleast a 4x difference in timings between the slowest and fastest runs,
since this might meant that the multiple runs are not independent of one another.
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* It’s now possible to provide mechanisms to integrate [Python with other event loops, in addition to the ones
we already support. This lets you run GUI code in IPython with an interactive prompt, and to embed the
IPython kernel in GUI applications. See Integrating with GUI event loops for details. As part of this, the
direct enable_* and disable_ * functions for various GUIs in IPython.1ib.inputhook have been
deprecated in favour of enable_gui () and disable_gui ().

¢ A ScrollManager was added to the notebook. The Scrol1Manager controls how the notebook document
is scrolled using keyboard. Users can inherit from the Scrol1Manager or TargetScrollManager to
customize how their notebook scrolls. The default Scrol1lManager isthe Sl1ideScrollManager, which
tries to scroll to the nearest slide or sub-slide cell.

e The function interact_manual () has been added which behaves similarly to interact (), but adds a
button to explicitly run the interacted-with function, rather than doing it automatically for every change of the
parameter widgets. This should be useful for long-running functions.

* The $cython magic is now part of the Cython module. Use $1oad_ext Cython with a version of Cython
>= (.21 to have access to the magic now.

» The Notebook application now offers integrated terminals on Unix platforms, intended for when it is used on a
remote server. To enable these, install the terminado Python package.

» The Notebook application can now edit any plain text files, via a full-page CodeMirror instance.

e Setting the default highlighting language for nbconvert with the config option NbConvertBase.
default_language is deprecated. Nbconvert now respects metadata stored in the kernel spec.

 [Python can now be configured systemwide, with files in /etc/ipythonor /usr/local/etc/ipython
on Unix systems, or $PROGRAMDATA%\ ipython on Windows.

¢ Added support for configurable user-supplied Jinja HTML templates for the notebook. Paths to directories
containing template files can be specified via NotebookApp.extra_template_paths. User-supplied
template directories searched first by the notebook, making it possible to replace existing templates with your
own files.

For example, to replace the notebook’s built-in error.html with your own, create a directory like /home/
my_templates and put your override template at /home/my_templates/error.html. To start the
notebook with your custom error page enabled, you would run:

ipython notebook '—-extra_template_paths=["/home/my_templates/"]"

It’s also possible to override a template while also inheriting from that template, by prepending templates/
tothe {$ extends %} target of your child template. This is useful when you only want to override a specific
block of a template. For example, to add additional CSS to the built-in error.html, you might create an
override that looks like:

)

% extends "templates/error.html" %}

% block stylesheet %}
{{super () }}
<style type="text/css">
/+ My Awesome CSS «/
</style>
{% endblock %}

* Added a widget persistence API. This allows you to persist your notebooks interactive widgets. Two levels of
control are provided: 1. Higher level- WidgetManager.set_state_callbacks allows you to register
callbacks for loading and saving widget state. The callbacks you register are automatically called when neces-
sary. 2. Lower level- the WidgetManager Javascript class now has get_state and set_state methods
that allow you to get and set the state of the widget runtime.
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Example code for persisting your widget state to session data:

%% javascript
require ([ 'widgets/js/manager'], function (manager) {
manager .WidgetManager.set_state_callbacks (function() { // Load
return JSON.parse (sessionStorage.widgets_state || ' ")
}, function(state) { // Save
sessionStorage.widgets_state = JSON.stringify (state);
1) i
1)

* Enhanced support for env magic. As before, env with no arguments displays all environment variables and
values. Additionally, env can be used to get or set individual environment variables. To display an individual
value, use the $env var syntax. To set a value, use env var val or env var=val. Python value
expansion using $ works as usual.

Backwards incompatible changes

¢ The message protocol has been updated from version 4 to version 5. Adapters are included, so IPython frontends
can still talk to kernels that implement protocol version 4.

* The notebook format has been updated from version 3 to version 4. Read-only support for v4 notebooks has
been backported to IPython 2.4. Notable changes:

— heading cells are removed in favor or markdown headings
— notebook outputs and output messages are more consistent with each other

— use IPython.nbformat.read () and write () to read and write notebook files instead of the dep-
recated IPython.nbformat.current APIs.

You can downgrade a notebook to v3 via nbconvert:

ipython nbconvert --to notebook --nbformat 3 <notebook>

which will create notebook.v3.1ipynb, a copy of the notebook in v3 format.
e IPython.core.oinspect.getsource () call specification has changed:
— oname keyword argument has been added for property source formatting

- is_binary keyword argument has been dropped, passing True had previously short-circuited the func-
tion to return None unconditionally

* Removed the octavemagic extension: it is now available as oct2py . ipython.

* Creating PDFs with LaTeX no longer uses a post processor. Use nbconvert —--to pdf instead of
nbconvert —--to latex ——-post pdf.

¢ Used https://github.com/jdfreder/bootstrap2to3 to migrate the Notebook to Bootstrap 3.
Additional changes:

Set .tab-content .row Opx; left and right margin (bootstrap default is —15px; )

Removed height: @btn_mini_height; from .1ist_header>div, .list_item>divin
tree.less

Set #header divmargin-bottom: 0Opx;

Set #menus to float: left;

Set #maintoolbar .navbar-textto float: none;
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— Added no-padding convenience class.
— Set border of #maintoolbar to Opx

* Accessing the container DOM object when displaying javascript has been deprecated in IPython 2.0 in favor
of accessing element. Starting with IPython 3.0 trying to access container will raise an error in browser
javascript console.

e IPython.utils.py3compat.open was removed: io.open () provides all the same functionality.

» The NotebookManager and /api/notebooks service has been replaced by a more generic ContentsManager
and /api/contents service, which supports all kinds of files.

* The Dashboard now lists all files, not just notebooks and directories.

e The ——script hook for saving notebooks to Python scripts is removed, use ipython nbconvert —--to
python notebook instead.

e The rmagic extension is deprecated, as it is now part of rpy2. See rpy2.ipython.rmagic.

e start_kernel () and format_kernel_cmd () no longer accept a executable parameter. Use the
kernelspec machinery instead.

* The widget classes have been renamed from »Widget to . The old names are still functional, but are depre-
cated. i.e. IntSliderWidget has been renamed to IntSlider.

* The ContainerWidget was renamed to Box and no longer defaults as a flexible box in the web browser. A new
FlexBox widget was added, which allows you to use the flexible box model.

* The notebook now uses a single websocket at /kernels/<kernel-id>/channels instead of separate
/kernels/<kernel-id>/{shell|iopub|stdin} channels. Messages on each channel are identified
by a channel key in the message dict, for both send and recv.

Content Security Policy

The Content Security Policy is a web standard for adding a layer of security to detect and mitigate certain classes of
attacks, including Cross Site Scripting (XSS) and data injection attacks. This was introduced into the notebook to
ensure that the IPython Notebook and its APIs (by default) can only be embedded in an iframe on the same origin.

Override headers [ 'Content—Security—-Policy'] within your notebook configuration to extend for alter-
nate domains and security settings.:

c.NotebookApp.tornado_settings = {
'headers': {
'Content-Security-Policy': "frame-ancestors 'self'"

Example policies:

Content-Security-Policy: default-src 'self' https://*.Jjupyter.org

Matches embeddings on any subdomain of jupyter.org, so long as they are served over SSL.

There is a report-uri endpoint available for logging CSP violations, located at /api/security/csp-report. To
use it, set report—uri as part of the CSP:

c.NotebookApp.tornado_settings = {
'headers': {
'Content-Security-Policy': "frame-ancestors 'self'; report-uri /api/security/

pn—report"
s I

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

}

It simply provides the CSP report as a warning in IPython’s logs. The default CSP sets this report-uri relative to the

base_url (not shown above).

For a more thorough and accurate guide on Content Security Policies, check out MDN’s Using Content Security Policy

for more examples.

Important: This documentation covers IPython versions 6.0 and higher. Beginning with

version 6.0, IPython stopped

supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer

to its documentation (LTS is the long term support release).

2.8 Issues closed in the 3.x development cycle

2.8.1 Issues closed in 3.2.1

GitHub stats for 2015/06/22 - 2015/07/12 (since 3.2)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 1 issue and merged 3 pull requests. The full list can be seen on GitHub
The following 5 authors contributed 9 commits.

* Benjamin Ragan-Kelley

* Matthias Bussonnier

* Nitin Dahyabhai

 Sebastiaan Mathot

e Thomas Kluyver

2.8.2 Issues closed in 3.2

GitHub stats for 2015/04/03 - 2015/06/21 (since 3.1)
These lists are automatically generated, and may be incomplete or contain duplicates.
We closed 7 issues and merged 30 pull requests. The full list can be seen on GitHub
The following 15 authors contributed 74 commits.

* Benjamin Ragan-Kelley

* Brian Gough

* Damiédn Avila

* Jan Barfield

 Jason Grout

e Jeff Hussmann

42 Chapter 2

. What’s new in IPython



https://developer.mozilla.org/en-US/docs/Web/Security/CSP/Using_Content_Security_Policy
https://github.com/ipython/ipython/milestones/3.2.1
https://github.com/ipython/ipython/milestones/3.2

IPython Documentation, Release 6.5.0

* Jessica B. Hamrick
* Kyle Kelley

* Matthias Bussonnier
* Nicholas Bollweg

* Randy Lai

* Scott Sanderson

¢ Sylvain Corlay

* Thomas A Caswell

e Thomas Kluyver

2.8.3 Issues closed in 3.1

GitHub stats for 2015/02/27 - 2015/04/03 (since 3.0)

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

We closed 46 issues and merged 133 pull requests. The full list can be seen on GitHub.

The following 33 authors contributed 344 commits:
¢ Abe Guerra
 Adal Chiriliuc
* Benjamin Ragan-Kelley
* Brian Drawert
* Fernando Perez
* Gareth Elston
* Gert-Ludwig Ingold
* Giuseppe Venturini
* Jakob Gager
e Jan Schulz
* Jason Grout
* Jessica B. Hamrick
* Jonathan Frederic
* Justin Tyberg
* Lorena Pantano
* mashenjun
* Mathieu
* Matthias Bussonnier
* Morten Enemark Lund
* Naveen Nathan

* Nicholas Bollweg
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2.8.4 Issues closed in 3.0

GitHub stats for 2014/04/02 - 2015/02/13 (since 2.0)

onesandzeroes
Patrick Snape
Peter Parente
RickWinter
Robert Smith
Ryan Nelson
Scott Sanderson
Sylvain Corlay
Thomas Kluyver
tmtabor
Wieland Hoffmann

Yuval Langer

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

We closed 469 issues and merged 925 pull requests. The full list can be seen on GitHub.

The following 155 authors contributed 5975 commits.

A.J. Holyoake
abalkin

Adam Hodgen
Adrian Price-Whelan
Amin Bandali
Andreas Amann
Andrew Dawes
Andrew Jesaitis
Andrew Payne
AnneTheAgile

Aron Ahmadia

Ben Duffield
Benjamin ABEL
Benjamin Ragan-Kelley
Benjamin Schultz
Bjorn Griining

Bjorn Linse

Blake Griffith
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Boris Egorov
Brian E. Granger
bsvh

Carlos Cordoba
Cedric GESTES
cel

chebee7i
Christoph Gohlke
CJ Carey

Cyrille Rossant
Dale Jung
Damian Avila
Damon Allen
Daniel B. Vasquez
Daniel Rocco
Daniel Wehner
Dav Clark

David Hirschfeld
David Neto
dexterdev
Dimitry Kloper
dongweiming
Doug Blank
drevicko

Dustin Rodriguez
Eric Firing

Eric Galloway
Erik M. Bray
Erik Tollerud
Ezequiel (Zac) Panepucci
Fernando Perez
foogunlana
Francisco de la Pefia
George Titsworth
Gordon Ball

gporras
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Grzegorz Rozniecki
Helen ST
immerrr
Ingolf Becker
Jakob Gager
James Goppert
James Porter
Jan Schulz
Jason Goad
Jason Gors
Jason Grout
Jason Newton

jdavidheiser

Jean-Christophe Jaskula

Jeff Hemmelgarn
Jeffrey Bush
Jeroen Demeyer
Jessica B. Hamrick
Jessica Frazelle
jhemmelg

Jim Garrison
Joel Nothman
Johannes Feist
John Stowers
John Zwinck
jonasc

Jonathan Frederic
Juergen Hasch
Julia Evans
Justyna Ilczuk
Jorg Dietrich
K.-Michael Aye
Kalibri

Kester Tong
Kyle Kelley
Kyle Rawlins
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Lev Abalkin
Manuel Riel
Martin Bergtholdt
Martin Spacek
Mateusz Paprocki
Mathieu

Matthias Bussonnier
Maximilian Albert
mbyt

MechCoder
Mohan Raj Rajamanickam
mvr

Narahari

Nathan Goldbaum
Nathan Heijermans
Nathaniel J. Smith
ncornette

Nicholas Bollweg
Nick White
Nikolay Koldunov
Nile Geisinger
Olga Botvinnik
Osada Paranaliyanage
Pankaj Pandey
Pascal Bugnion
patricktokeeffe
Paul Ivanov

Peter Odding

Peter Parente

Peter Wiirtz

Phil Elson

Phillip Nordwall
Pierre Gerold
Pierre Haessig
Raffaele De Feo

Ramiro Gémez
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* Reggie Pierce

* Remi Rampin

* Renaud Richardet
* Richard Everson
* Scott Sanderson

» Silvia Vinyes

¢ Simon Guillot

* Spencer Nelson

* Stefan Zimmermann
* Steve Chan

* Steven Anton

* Steven Silvester

* sunny

* Susan Tan

* Sylvain Corlay

* Tarun Gaba

* Thomas Ballinger
* Thomas Kluyver
* Thomas Robitaille
e Thomas Spura

» Tobias Oberstein
* Torsten Bittner

e unknown

* v923z

e vaibhavsagar

e 23. Trevor King
* weichm

* Xiuming Chen

* Yaroslav Halchenko

e zah

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

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer
to its documentation (LTS is the long term support release).
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2.9 Migrating Widgets to IPython 3

2.9.1 Upgrading Notebooks

1.

The first thing you’ll notice when upgrading an IPython 2.0 widget notebook to IPython 3.0 is the “Notebook
converted” dialog. Click “ok”.

All of the widgets distributed with IPython have been renamed. The “Widget” suffix was removed from the end
of the class name. i.e. ButtonWidget is now Button.

ContainerWidget was renamed to Box.

PopupWidget was removed from IPython, because bootstrapjs was problematic (creates global variables,
etc.). If you use the PopupWidget, try using a Box widget instead. If your notebook can’t live without the
popup functionality, subclass the Box widget (both in Python and JS) and use JQuery UI's draggable () and
resizable () methods to mimic the behavior.

add_class and remove_class were removed. More often than not a new attribute exists on the widget
that allows you to achieve the same explicitly. i.e. the Button widget now has a button_style attribute
which you can set to ‘primary’, ‘success’, ‘info’, ‘warning’, ‘danger’, or *’ instead of using add_class to
add the bootstrap class. VBox and HBox classes (flexible Box subclasses) were added that allow you to avoid
using add_class and remove_class to make flexible box model layouts. As a last resort, if you can’t find
a built in attribute for the class you want to use, a new _dom_classes list trait was added, which combines
add_class and remove_class into one stateful list.

set_css and get_css were removed in favor of explicit style attributes - visible, width,
height, padding, margin, color, background_color, border_color, border_width,
border_radius, border_style, font_style, font_weight, font_size, and font_family
are a few. If you can’t find a trait to see the css attribute you need, you can, in order of preference, (A) subclass
to create your own custom widget, (B) use CSS and the _dom_classes trait to set _dom_classes, or (C)
use the _css dictionary to set CSS styling like set_css and get_css.

For selection widgets, such as Dropdown, the values argument has been renamed to options.

2.9.2 Upgrading Custom Widgets

Javascript

1.

If you are distributing your widget and decide to use the deferred loading technique (preferred), you can remove
all references to the WidgetManager and the register model/view calls (see the Python section below for more
information).

In 2.0 require.js was used incorrectly, that has been fixed and now loading works more like Python’s import.
Requiring widgets/js/widget doesn’t import the WidgetManager class, instead it imports a dictionary
that exposes the classes within that module:

{

'WidgetModel': WidgetModel,
'WidgetView': WidgetView,
'DOMWidgetView': DOMWidgetView,
'ViewList': ViewList,

}

If you decide to continue to use the widget registry (by registering your widgets with the manager), you can
import a dictionary with a handle to the WidgetManager class by requiring widgets/js/manager. Doing
so will import:
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{'"WidgetManager': WidgetManager}

3. Don’t rely on the IPython namespace for anything. To inherit from the DOMWidgetView, WidgetView, or
WidgetModel, require widgets/js/widget as widget. If you were inheriting from DOMWidgetView,
and the code looked like this:

’IPython.DOMWidgetView.extend({...H

It would become this:

’widget.DOMWidgetView.extend({...H

4. Custom models are encouraged. When possible, it’s recommended to move your code into a custom model, so
actions are performed 1 time, instead of N times where N is the number of displayed views.

Python

Generally, custom widget Python code can remain unchanged. If you distribute your custom widget, you may be using
display and Javascript to publish the widget’s Javascript to the front-end. That is no longer the recommended
way of distributing widget Javascript. Instead have the user install the Javascript to his/her nbextension directory or
their profile’s static directory. Then use the new _view_module and _model_module traitlets in combination
with _view_name and _model_name to instruct require.js on how to load the widget’s Javascript. The Javascript
is then loaded when the widget is used for the first time.

2.9.3 Details

Asynchronous

In the IPython 2.x series the only way to register custom widget views and models was to use the registry in the widget
manager. Unfortunately, using this method made distributing and running custom widgets difficult. The widget
maintainer had to either use the rich display framework to push the widget’s Javascript to the notebook or instruct
the users to install the Javascript by hand in a custom profile. With the first method, the maintainer would have to
be careful about when the Javascript was pushed to the front-end. If the Javascript was pushed on Python widget
import, the widgets wouldn’t work after page refresh. This is because refreshing the page does not restart the kernel,
and the Python import statement only runs once in a given kernel instance (unless you reload the Python modules,
which isn’t straight forward). This meant the maintainer would have to have a separate push__js () method that the
user would have to call after importing the widget’s Python code.

Our solution was to add support for loading widget views and models using require.js paths. Thus the comm and
widget frameworks now support lazy loading. To do so, everything had to be converted to asynchronous code. HTML5
promises are used to accomplish that (#6818, #6914).

Symmetry

In IPython 3.0, widgets can be instantiated from the front-end (#6664). On top of this, a widget persistence API was
added (#7163, #7227). With the widget persistence API, you can persist your widget instances using Javascript. This
makes it easy to persist your widgets to your notebook document (with a small amount of custom JS). By default, the
widgets are persisted to your web browsers local storage which makes them reappear when your refresh the page.
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Smaller Changes

» Latex math is supported in widget descriptions (#5937).

* Widgets can be display more than once within a single container widget (#5963, #6990).

e FloatRangeSlider and IntRangeSlider were added (#6050).

* “Widget” was removed from the ends of all of the widget class names (#6125).

* ContainerWidget was renamed to Box (#6125).

* HBox and VBox widgets were added (#6125).

¢ add\_class and remove\_class were removed in favor of a _dom_classes list (#6235).
* get\_css and set\_css were removed in favor of explicit traits for widget styling (#6235).

* jslink and jsdlink were added (#6454, #7468).

* An Output widget was added, which allows you to print and display within widgets (#6670).
e PopupWidget was removed (#7341).

* A visual cue was added for widgets with ‘dead’ comms (#7227).

* A SelectMultiple widget was added (a Select widget that allows multiple things to be selected at once)
(#6890).

* A class was added to help manage children views (#6990).

* A warning was added that shows on widget import because it’s expected that the API will change again by
[Python 4.0. This warning can be suppressed (#7107, #7200, #7201, #7204).

2.9.4 Comm and Widget PR Index

Here is a chronological list of PRs affecting the widget and comm frameworks for IPython 3.0. Note that later PRs
may revert changes made in earlier PRs:

Add placeholder attribute to text widgets #5652

Add latex support in widget labels, #5937

Allow widgets to display more than once within container widgets. #5963

use require.js, #5980
Range widgets #6050

Interact on_demand option #6051

Allow text input on slider widgets #6106

support binary buffers in comm messages #6110

Embrace the flexible box model in the widgets #6125

Widget trait serialization #6128

Make Container widgets take children as the first positional argument #6153
once-displayed #6168

Validate slider value, when limits change #6171

Unregistering comms in Comm Manager #6216
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* Add EventfulList and EventfulDict trait types. #6228

* Remove add/remove_class and set/get_css. #6235

* avoid unregistering widget model twice #6250

* Widget property lock should compare json states, not python states #6332
* Strip the IPY_MODEL _ prefix from widget IDs before referencing them. #6377
» “event” is not defined error in Firefox #6437

e Javascript link #6454

* Bulk update of widget attributes #6463

» Creating a widget registry on the Python side. #6493

* Allow widget views to be loaded from require modules #6494

¢ Fix Issue #6530 #6532

* Make comm manager (mostly) independent of InteractiveShell #6540

* Add semantic classes to top-level containers for single widgets #6609

* Selection Widgets: forcing ‘value’ to be in ‘values’ #6617

* Allow widgets to be constructed from Javascript #6664

e Qutput widget #6670

* Minor change in widgets.less to fix alignment issue #6681

* Make Selection widgets respect values order. #6747

* Widget persistence API #6789

* Add promises to the widget framework. #6818

 SelectMultiple widget #6890

* Tooltip on toggle button #6923

* Allow empty text box *while typing* for numeric widgets #6943

* Ignore failure of widget MathJax typesetting #6948

* Refactor the do_diff and manual child view lists into a separate ViewList object #6990
* Add warning to widget namespace import. #7107

* lazy load widgets #7120

* Fix padding of widgets. #7139

* Persist widgets across page refresh #7163

* Make the widget experimental error a real python warning #7200

* Make the widget error message shorter and more understandable. #7201
* Make the widget warning brief and easy to filter #7204

* Add visual cue for widgets with dead comms #7227

* Widget values as positional arguments #7260

* Remove the popup widget #7341

¢ document and validate link, dlink #7468
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* Document interact 5637 #7525

» Update some broken examples of using widgets #7547

* Use Output widget with Interact #7554

* don’t send empty execute_result messages #7560

* Validation on the python side #7602

* only show prompt overlay if there’s a prompt #7661

¢ Allow predictate to be used for comparison in selection widgets #7674
* Fix widget view persistence. #7680

* Revert “Use Output widget with Interact” #7703

Important: This documentation covers IPython versions 6.0 and higher. Beginning with version 6.0, IPython stopped

supporting compatibility with Python versions lower than 3.3 including all versions of Python 2.7.

If you are looking for an IPython version compatible with Python 2.7, please use the IPython 5.x LTS release and refer

to its documentation (LTS is the long term support release).

2.10 2.x Series

2.10.1 Release 2.4

January, 2014

Note: Some of the patches marked for 2.4 were left out of 2.4.0. Please use 2.4.1.

* backport read support for nbformat v4 from IPython 3
* support for PyQt5 in the kernel (not QtConsole)
* support for Pygments 2.0

For more information on what fixes have been backported to 2.4, see our detailed release info.

2.10.2 Release 2.3.1

November, 2014
* Fix CRCRLF line-ending bug in notebooks on Windows

For more information on what fixes have been backported to 2.3.1, see our detailed release info.

2.10.3 Release 2.3.0

October, 2014
* improve qt5 support

* prevent notebook data loss with atomic writes

2.10. 2.x Series
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For more information on what fixes have been backported to 2.3, see our detailed release info.

2.10.4 Release 2.2.0

August, 2014
¢ Add CORS configuration

For more information on what fixes have been backported to 2.2, see our detailed release info.

2.10.5 Release 2.1.0

May, 2014

IPython 2.1 is the first bugfix release for 2.0. For more information on what fixes have been backported to 2.1, see our
detailed release info.

2.10.6 Release 2.0.0

April, 2014
IPython 2.0 requires Python 2.7.2 or 3.3.0. It does not support Python 3.0, 3.1, 3.2, 2.5, or 2.6.
The principal milestones of 2.0 are:
* interactive widgets for the notebook
* directory navigation in the notebook dashboard
* persistent URLs for notebooks
» anew modal user interface in the notebook
* a security model for notebooks
Contribution summary since IPython 1.0 in August, 2013:
¢ ~8 months of work
e ~650 pull requests merged
e ~400 issues closed (non-pull requests)
* contributions from ~100 authors
¢ ~4000 commits

The amount of work included in this release is so large that we can only cover here the main highlights; please see our
detailed release statistics for links to every issue and pull request closed on GitHub as well as a full list of individual
contributors.
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New stuff in the IPython notebook

Directory navigation

1Py examples/ x

« C 127.0.0.1:8888/tree/examples

IPLyl: Notebook

Notebooks Running Clusters

To import a notebock, drag the file onto the listing below or click here.

A / examples /

= .

& Index.ipynb

& Builtin Extensions
ES Customization

& Embedding

ES images

& Interactive Widgets
& IPython Kemel

& Miscellaneous

% Notebook

& notebooks

& parallel

ES Parallel Computing
&S Part 5 - Rich Display System_files
B tests

B widgets

The IPython notebook dashboard allows navigation into subdirectories. URLs are persistent based on the notebook’s

path and name, so no more random UUID URLs.

Serving local files no longer needs the files/ prefix. Relative links across notebooks and other files should work

just as if notebooks were regular HTML files.
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Interactive widgets

1Py examples/Interactive¥20\ x IPy Exploring Graphs x
L o C 127.0.0.1:8888/notebooks/examples/Interactive%2 0Widgets/Exploring%20Graphs.ip
File Edit View Insert Cell Kemel Help

In [5]: interact(plot random graph, n=(2,30), m=(1,10), k=(1,10), p=(0.0, 1.0, 0.001),
generator={'lobster': random lobster,
'power law': powerlaw cluster,
'Newman-Watts-Strogatz': newman watts_strogatz,
u'Erdés-Rényi': erdos_renyi,
i

n 16
m 5
k 5
p 0.527
generator Erdés-Rényi v

[Python 2.0 adds IPython.html.widgets, for manipulating Python objects in the kernel with GUI controls in
the notebook. IPython comes with a few built-in widgets for simple data types, and an API designed for developers to

build more complex widgets. See the widget docs for more information.

Modal user interface

The notebook has added separate Edit and Command modes, allowing easier keyboard commands and making key-
board shortcut customization possible. See the new User Interface notebook for more information.

You can familiarize yourself with the updated notebook user interface, including an explanation of Edit and Command

modes, by going through the short guided tour which can be started from the Help menu.
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1Py examples/Notebook | x IPy User Interface * ' IPyRunning Code x L
c 127.0.0.1:8888/notebooks/examples/Notebook/User¥%20Interface.ipynb =
IPIyl: Notebook Userinterface msaea
File Edit View Insert Cell Kernel Help o

a

Keyboard Shortcuts

User Interface IPython Help =
" Notebook Examples [
This notebook describes the user interface o Notebook Hel e lis includes both mouse and
'ebool el
keyboard based navigation and interaction. P
Editor Shortcuts ey

As of IPython 2.0, the user interface has puse of this we
highly recommend existing use revid  python ¢ prading to IPython
2.0. All new users of IPython should revig NumPy @
SciPy =z
. Matplotiib =
Modal editor
SymPy g
Starting with IPython 2.0, the IPython Noteb pandas I srface. This means that the
keyboard does different things depending . .book is in. There are two

modes: edit mode and command mode.

Edit mode

Edit mode is indicated by a green cell border and a prompt showing in the editor area:

In [2]: a = 19|

When a cell is in edit mode, you can type into the cell, like a normal text editor.

Enter edit mode by pressing enter or using the mouse to click on a cell's editor area.

Security

2.0 introduces a security model for notebooks, to prevent untrusted code from executing on users’ behalf when note-
books open. A quick summary of the model:

* Trust is determined by signing notebooks.
e Untrusted HTML output is sanitized.
» Untrusted Javascript is never executed.

* HTML and Javascript in Markdown are never trusted.

Dashboard “Running” tab

IPy examples/Notebook/ x

= c 127.0.0.1:8888/tree/examples/Notebook#running

IPIyl: Notebook

Notebooks Running Clusters
Currently running IPython notebooks
& examples/interactive Widgets/Variable Inspector.ipynb
& examples/index.ipynb

& examples/Parallel Computing/Parallel Magics.ipynb

AAF
joaa.

& examples/Notebook/Running Code.ipynb L

The dashboard now has a “Running” tab which shows all of the running notebooks.
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Single codebase Python 3 support
IPython previously supported Python 3 by running 2to3 during setup. We have now switched to a single codebase
which runs natively on Python 2.7 and 3.3.

For notes on how to maintain this, see /development/pycompat.

Selecting matplotlib figure formats
Deprecate single-format InlineBackend.figure_format configurable in favor of InlineBackend.
figure_formats, which is a set, supporting multiple simultaneous figure formats (e.g. png, pdf).

This is available at runtime with the new API function TPython.display.set_matplotlib formats ().

clear_output changes

* There is no longer a 500ms delay when calling clear_output.
* The ability to clear stderr and stdout individually was removed.

* A new wait flag that prevents clear_output from being executed until new output is available. This
eliminates animation flickering by allowing the user to double buffer the output.

* The output div height is remembered when the wait=True flag is used.

Extending configurable containers

Some configurable traits are containers (list, dict, set) Config objects now support calling extend, update,
insert, etc. on traits in config files, which will ultimately result in calling those methods on the original object.

The effect being that you can now add to containers without having to copy/paste the initial value:

c = get_config()
c.InlineBackend.rc.update ({ 'figure.figsize' : (6, 4) })

Changes to hidden namespace on startup
Previously, all names declared in code run at startup (startup files, ipython -i script.py, etc.) were added to
the hidden namespace, which hides the names from tools like $whos. There are two changes to this behavior:

1. Scripts run on the command-line ipython —-i script.py’ "now behave the same as if they
were passed to ' %run, so their variables are never hidden.

2. Aboolean config flag InteractiveShellApp.hide_initial_ ns has been added to optionally disable
the hidden behavior altogether. The default behavior is unchanged.

Using dill to expand serialization support

The new function use_dill () allows dill to extend serialization support in IPython.parallel (closures, etc.).
A DirectView.use_dill () convenience method was also added, to enable dill locally and on all engines with
one call.
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New IPython console lexer

The IPython console lexer has been rewritten and now supports tracebacks and customized input/output prompts. See
the new lexer docs for details.

DisplayFormatter changes
There was no official way to query or remove callbacks in the Formatter API. To remedy this, the following methods
are added to BaseFormatter:

* lookup (instance) - return appropriate callback or a given object

e lookup_by_type (type_or_str) - return appropriate callback for a given type or 'mod.name"' type
string

* pop (type_or_str) - remove a type (by type or string). Pass a second argument to avoid KeyError (like
dict).

All of the above methods raise a KeyError if no match is found.
And the following methods are changed:

* for_type (type_or_str) - behaves the same as before, only adding support for 'mod.name"' type
strings in addition to plain types. This removes the need for for_type_by_name (), but it remains for
backward compatibility.

Formatters can now raise NotImplementedError in addition to returning None to indicate that they cannot format a
given object.

Exceptions and Warnings

Exceptions are no longer silenced when formatters fail. Instead, these are turned into a FormatterWarning. A
FormatterWarning will also be issued if a formatter returns data of an invalid type (e.g. an integer for ‘image/png’).

Other changes

* $%capture cell magic now captures the rich display output, not just stdout/stderr

* In notebook, Showing tooltip on tab has been disables to avoid conflict with completion, Shift-Tab could still be
used to invoke tooltip when inside function signature and/or on selection.

e object_info_request has been replaced by object_info for consistency in the javascript APL
object_infoisasimplerinterface to register callback that is incompatible with object_info_request.

* Previous versions of IPython on Linux would use the XDG config directory, creating ~/ . config/ipython
by default. We have decided to go back to ~/ . ipython for consistency among systems. IPython will issue a
warning if it finds the XDG location, and will move it to the new location if there isn’t already a directory there.

» Equations, images and tables are now centered in Markdown cells.
» Multiline equations are now centered in output areas; single line equations remain left justified.

 [Python config objects can be loaded from and serialized to JSON. JSON config file have the same base name
as their . py counterpart, and will be loaded with higher priority if found.

* bash completion updated with support for all ipython subcommands and flags, including nbconvert

e ipython history trim: added ——keep=<N> as an alias for the more verbose ——HistoryTrim.
keep=<N>
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New ipython history clear subcommand, which is the same as the newly supported ipython
history trim --keep=0

You can now run notebooks in an interactive session via $run notebook.ipynb.

Print preview is back in the notebook menus, along with options to download the open notebook in various
formats. This is powered by nbconvert.

PandocMissing exceptions will be raised if Pandoc is unavailable, and warnings will be printed if the version
found is too old. The recommended Pandoc version for use with nbconvert is 1.12.1.

The InlineBackend.figure_format now supports JPEG output if PIL/Pillow is available.

Input transformers (see Custom input transformation) may now raise SyntaxError if they determine that
input is invalid. The input transformation machinery in IPython will handle displaying the exception to the user
and resetting state.

Calling container.show () on javascript display is deprecated and will trigger errors on future IPython
notebook versions. container now show itself as soon as non-empty

Added InlineBackend.print_figure_kwargs to allow passing keyword arguments to matplotlib’s
Canvas.print_figure. This can be used to change the value of bbox_inches, which is ‘tight’ by
default, or set the quality of JPEG figures.

A new callback system has been introduced. For details, see /Python Events.

jQuery and require.js are loaded from CDNs in the default HTML template, so javascript is available in static
HTML export (e.g. nbviewer).

Backwards incompatible changes

Python 2.6 and 3.2 are no longer supported: the minimum required Python versions are now 2.7 and 3.3.

The Transformer classes have been renamed to Preprocessor in nbconvert and their call methods have been
renamed to preprocess.

The call methods of nbconvert post-processsors have been renamed to postprocess.
The module IPython.core. fakemodule has been removed.

The alias system has been reimplemented to use magic functions. There should be little visible difference while
automagics are enabled, as they are by default, but parts of the A1iasManager API have been removed.

We fixed an issue with switching between matplotlib inline and GUI backends, but the fix requires matplotlib
1.1 or newer. So from now on, we consider matplotlib 1.1 to be the minimally supported version for IPython.
Older versions for the most part will work, but we make no guarantees about it.

The pycolor command has been removed. We recommend the much more capable pygmentize command
from the Pygments project. If you need to keep the exact output of pycolor, you can still use python -m
IPython.utils.PyColorize foo.py.

IPython.lib.irunner and its command-line entry point have been removed. It had fallen out of use long
ago.

The input_prefilter hook has been removed, as it was never actually used by the code. The input trans-
former system offers much more powerful APIs to work with input code. See Custom input transformation for
details.

IPython.core.inputsplitter.IPythonInputSplitter mno longer has a  method
source_raw_reset (), but gains raw_reset () instead. Use of source_raw_reset can be
replaced with:
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raw = isp.source_raw
transformed = isp.source_reset ()

* The Azure notebook manager was removed as it was no longer compatible with the notebook storage scheme.
 Simplifying configurable URLs

— base_project_url is renamed to base_url (base_project_url is kept as a deprecated alias, for now)

— base_kernel_url configurable is removed (use base_url)

— websocket_url configurable is removed (use base_url)

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

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

2.11 Issues closed in the 2.x development cycle

2.11.1 Issues closed in 2.4.1

GitHub stats for 2014/11/01 - 2015/01/30

Note: IPython 2.4.0 was released without a few of the backports listed below. 2.4.1 has the correct patches intended
for 2.4.0.

These lists are automatically generated, and may be incomplete or contain duplicates.
The following 7 authors contributed 35 commits.

* Benjamin Ragan-Kelley

* Carlos Cordoba

e Damon Allen

e Jessica B. Hamrick

* Mateusz Paprocki

e Peter Wiirtz

e Thomas Kluyver

We closed 10 issues and merged 6 pull requests; this is the full list (generated with the script tools/
github_stats.py):

Pull Requests (10):
* PR #7106: Changed the display order of rich output in the live notebook.
* PR #06878: Update pygments monkeypatch for compatibility with Pygments 2.0
* PR #6778: backport nbformat v4 to 2.x

* PR #6761: object_info_reply field is oname, not name
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PR #6653: Fix IPython.utils.ansispan() to ignore stray [Om

PR #6706: Correctly display prompt numbers that are None

PR #6634: don’t use contains in SelectWidget item_query

PR #6593: note how to start the qtconsole

PR #6281: more minor fixes to release scripts
PR #5458: Add support for PyQt5.
Issues (6):

* #7272: qtconsole problems with pygments

e #7049: Cause TypeError: ‘NoneType’ object is not callable in qtconsole
» #6877: Qt console doesn’t work with pygments 2.0rcl

* #6689: Problem with string containing two or more question marks

e #6702: Cell numbering after ClearOutput preprocessor

* #6633: selectwidget doesn’t display 1 as a selection choice when passed in as a member of values list

2.11.2 Issues closed in 2.3.1

Just one bugfix: fixed bad CRCRLF line-endings in notebooks on Windows
Pull Requests (1):

e PR #06911: don’t use text mode in mkstemp
Issues (1):

* #6599: Notebook.ipynb CR+LF turned into CR+CR+LF

2.11.3 Issues closed in 2.3.0

GitHub stats for 2014/08/06 - 2014/10/01
These lists are automatically generated, and may be incomplete or contain duplicates.
The following 6 authors contributed 31 commits.

* Benjamin Ragan-Kelley

 David Hirschfeld

¢ Eric Firing

* Jessica B. Hamrick

* Matthias Bussonnier

e Thomas Kluyver

We closed 16 issues and merged 9 pull requests; this is the full list (generated with the script tools/
github_stats.py):

Pull Requests (16):
e PR #6587: support $matplotlib gt5 and $matplotlib nbagg
e PR #6583: Windows symlink test fixes
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PR #6585: fixes #6473

PR #6581: Properly mock winreg functions for test

PR #6556: Use some more informative asserts in inprocess kernel tests

PR #6514: Fix for copying metadata flags

PR #6453: Copy file metadata in atomic save

PR #6480: only compare host:port in Websocket.check_origin
PR #6483: Trim anchor link in heading cells, fixes #6324

PR #6410: Fix relative import in appnope

PR #6395: update mathjax CDN url in nbconvert template

PR #6269: Implement atomic save

PR #6374: Rename abort_queues —> _abort_qgueues

PR #6321: Use appnope in qt and wx gui support from the terminal; closes #6189

PR #6318: use write_error instead of get_error_html

PR #6303: Fix error message when failing to load a notebook

Issues (9):

#6057:
#6518:
#6473:
#6405:
#6324:
#6409:
#6392:
#6329:
#6189:

$matplotlib +qtS

Test failure in atomic save on Windows

Switching between “Raw Cell Format” and “Edit Metadata” does not work

Creating a notebook should respect directory permissions; saving should respect prior permissions
Anchors in Heading don’t work.

No module named ‘_dummy’

Mathjax library link broken

IPython Notebook Server URL now requires “tree” at the end of the URL? (version 2.2)

ipython console freezes for increasing no of seconds in %pylab mode

2.11.4 Issues closed in 2.2.0

GitHub stats for 2014/05/21 - 2014/08/06 (tag: rel-2.1.0)

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

The following 13 authors contributed 36 commits.

Adam Hodgen

Benjamin Ragan-Kelley

Bjorn Griining

Dara Adib

Eric Galloway

Jonathan Frederic

Kyle Kelley
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* Matthias Bussonnier
* Paul Ivanov

* Shayne Hodge

* Steven Anton

e Thomas Kluyver

e Zahari

We closed 23 issues and merged 11 pull requests; this is the full list (generated with the script tools/
github_stats.py):

Pull Requests (23):
e PR #6279: minor updates to release scripts
e PR #6273: Upgrade default mathjax version.
* PR #6249: always use HTTPS getting mathjax from CDN
e PR #6114: update hmac signature comparison
* PR #6195: Close handle on new temporary files before returning filename
e PR #6143: pin tornado to < 4 on travis js tests
e PR #6134: remove rackcdn https workaround for mathjax cdn
e PR #6120: Only allow iframe embedding on same origin.
e PR #6117: Remove / from route of TreeRedirectHandler.
e PR #6105: only set allow_origin_pat if defined
e PR #6102: Add newline if missing to end of script magic cell
* PR #6077: allow unicode keys in dicts in json_clean
e PR #6061: make CORS configurable
* PR #6081: don’t modify dict keys while iterating through them
e PR #5803: unify visual line handling
e PR #6005: Changed right arrow key movement function to mirror left arrow key
e PR #06029: add pickleutil. ICKLE_PROTOCOL
e PR #6003: Set kernel_id before checking websocket
* PR #5994: Fix ssh tunnel for Python3
e PR #5973: Do not create checkpoint_dir relative to current dir
* PR #5933: fix qt_loader import hook signature
e PR #5944: Markdown rendering bug fix.
e PR #5917: use shutil.move instead of os.rename
Issues (11):
* #6246: Include MathJax by default or access the CDN over a secure connection
* #5525: Websocket origin check fails when used with Apache WS proxy
e #5901: 2 test failures in Python 3.4 in parallel group
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