PYTHON IDE

THE INTELLIGENT DEVELOPMENT ENVIRONMENT for PYTHON PROGRAMMERS

Wing Tutorial

This tutorial introduces Wing 101 by taking you through its feature set with a small coding example.

If you are new to programming, you may want to check out the book Python Programming Fundamentals and
accompanying screen casts, which use Wing 101 to teach programming with Python.

Our How-Tos show how to use Wing with 3rd party GUI toolkits, web development frameworks, Python-based
modeling, rendering & compositing systems, and other Python frameworks and toolkits.

To get started, press the Next (down arrow) icon in the toolbar immediately above this page: l

The screenshots in this tutorial were made with Wing Pro and may contain some tools that are not available in
Wing 101. These can be ignored and will not be discussed in the text that follows. The screenshots in this
tutorial were made with Wing Pro and may contain some tools that are not available in Wing Personal. These
can be ignored and will not be discussed in the text that follows.

Tutorial: Getting Started

To get started, you need to:
(1) Install Python and Wing

If you don't already have them on your system, install Python and Wing. For detailed instructions, see
Installing Wing.

(2) Start Wing

Wing can be started from a menu, desktop, or tray icon or using the command line executable. For detailed
instructions, see Running the IDE.

If you don't have a license, you can obtain a 30-day trial the first time you start Wing.

Once Wing is running, you should switch to using the Tut ori al listed in Wing's Hel p menu because it
contains links directly into the IDE's functionality (this includes step (3) below).

(3) Copy the Tutorial Directory

Next, copy the entire t ut or i al directory out of the top level of your Wing IDE installation to a location where
you will have write access to the files in it. You can do this manually or use the following link, which will
prompt you to select the target directory into which to copy the tutorial: Copy Tut ori al Now


http://knuth.luther.edu/~leekent/IntroToComputing/
https://wingware.com/doc/howtos/index
https://python.org/download
https://wingware.com/downloads
https://wingware.com/doc/install/installing
https://wingware.com/doc/install/running-the-ide

Note

We welcome feedback, which can be submitted with Subni t Feedback in Wing's Hel p menu or by
emailing support at wingware.com

To get to the next page in the tutorial, use the Next Page icon shown in the toolbar just above this text:

.
Tutorial: Getting Around Wing

Let's start with some basics that will help you get around Wing while working with this tutorial.

Wing's user interface is divided into an editor area and two toolboxes separated by draggable dividers. Try
pressing F1 and F2 now to show or hide the two toolboxes. Also try Shift-F2 to maximize the editor area
temporarily, hiding both tool areas and toolbar until Shift-F2 is pressed again.


mailto:support@wingware.com
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Tool and editor tabs can be dragged to rearrange the user interface, optionally creating a new split. Right click
on the tabs for a menu of additional options, such as adding or removing splits or to move the toolbox from
right to left. The number of splits shown by default in toolboxes will vary according to the size of your monitor.

Notice that you can click on an already-active tool tab to minimize that tool area. Click again on any tab to
restore the toolbox to its previous size.

By default, the editor shows all open files in all splits, making it easy to work on different parts of a file
simultaneously. This can be changed by unchecking Show All Files in Al Splits in the right-click
context menu on the editor tabs.

! Splitting your editor area makes it easier to get around this tutorial. To do this now, right click on the editor

tab area and select Spl it Si de by Side.

Context Menus

In general, right-clicking provides a menu for interacting with or configuring a part of the user interface. The
text that follows refers to these menus as "context menus".

Configuring the Keyboard

Use the Edit > Keyboard Personality menuorUser Interface > Keyboard > Personality
preference to tell Wing to emulate another editor, such as Visual Studio, VI/Vim, Emacs, Eclipse, or Brief.



v WingIDE
VIVIM
Ernacs
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Visual Studic
Eclipse

v  Enable Auto-Editing
Configure Auto-Editing...

Configure Tab Key...

The Configure Tab Key item in the Edit > Keyboard Personality menu or the
User Interface > Keyboard > Tab Key Action preference can be used to select among available
behaviors for the tab key. The default is to match the selected Keyboard Personality. When the Keyboard
Personality is set to Wing, the tab key acts differently according to context. For example, if lines are selected,
repeated presses of the tab key moves the lines among syntactically valid indent positions. And, when the
caret is at the end of a line, pressing the tab key adds one indent level.

Other Configuration Options

Wing's cross-platform GUI adjusts to the OS on which you are running it (except on Linux where it cannot use
the system-provided Ul). You <can set the colors used in the editor with the
User Interface > Editor Col or Pal ette preference. To apply this palette also to the rest of the Ul
(outside of editors), enable the Use Editor Pal ette Throughout the U preference.

To set a dark background display style select one of One Dark, Moni kai, Bl ack Background, or
Sol ari zed - Dark asthe Editor Col or Palette.
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The User Interface > Font s > Di spl ay Font/ Si ze and User
Interface > Fonts > Editor Font/Size preferences select fonts for the user interface and editor.

The size and type of tools used in the toolbar at the top of Wing's main window can be changed by right
clicking on one of the enabled tools.

For more information on adjusting the user interface to your needs, see the Customization chapter of the
manual.

Tutorial: Check your Python Integration

Before starting with some code, let's make sure that Wing has succeeded in finding your Python installation.
Bring up the Pyt hon Shel | tool now from the Tool s menu. If all goes well, it should start up Python and
show you the Python command prompt like this:


https://wingware.com/doc/custom/index

Debug Probe | Watch | Modules | PythonShel | Bookmarks | Messages | OS5 Commands |4/" W%

Commands execute without debug. Use arrow keys for history, Options

Python 3.3.2 (v3.3.2:d847928ae3f6, May 16 2813, @8:83:43) [M5C v.1688 32 b
Type "help™, "copyright", “"credits"™ or "license" for more information.
e

4 1 I

If this is not working, or the wrong version of Python is being used, you can point Wing in the right direction
with the Pyt hon Execut abl e setting in the Pyt hon Confi gur ati on, available in the Edi t menu.

An easy way to determine the path to use here is to start the Python you wish to use with Wing and type the
following at Python's >>> prompt:

i mport sys
sys. execut abl e

This can also be typed into the IDLE that is associated with your Python install, if IDLE is installed. On OS X
this is generally the easiest way to find the correct executable to use.

You will need to Rest art Shel | from Qpti ons in the Python Shell tool after altering Python Executable.

Once the shell works, copy/paste or drag and drop these lines of Python code into it:

for i in range(0, 10):
print('*" * i)

This should print a triangle as follows:

»»» for i in range(@, 18):
print('*' * i)
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Notice that the shell removes common leading white space when blocks of code are copied into it. This is
useful when trying out code from source files.

Now type something in the shell, such as:



i mport sys
sys. getrefcount (i)

You can create as many instances of the Python Shell tool as you wish. Each one runs in its own private
process space that is kept totally separate from Wing and your debug process.

Tutorial: Setting Python Path

Whenever your Python source depends on PYTHONPATH, either set externally or by altering sys. pat h at
runtime, you will also need to tell Wing about your path.

This value can be entered in Pyt hon Pat h in the Confi gure Pyt hon dialog, which is accessed from the
Edit menu:
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@ Use default Custom
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Python Path . i i
¥ chUsersymainthtutorialsubdir
| Insert Remove Eait View as Text

) ||_.|5E inherited environment -
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- @ Use default ¢ ) Custom
Initial Directory

]
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For this tutorial, you need to add the subdi r sub-directory of your t ut ori al s directory to Pyt hon Pat h,
as shown above. This directory contains a module used as part of the first coding example.

(mp]

Note that the full path to the directory subdir is used. This is strongly recommended because it avoids
potential problems finding source code when the starting directory is ambiguous or changes over time.



The configuration used here is for illustrative purposes only. You could run the example code without altering
PYTHONPATH by moving the pat h_exanpl e. py file to the same location as the example scripts, or by
placing it into your Python installation's site-packages directory, which is in the default PYTHONPATH.
Tutorial: Introduction to the Editor

Now we're ready to get started with some coding. Open up the file exanpl el. py within Wing by selecting
Open fromthe Fi |l e menu.

Scroll down to the bottom of exanpl el. py and enter the following code:
news = ReadPyt honNews( Get |t enCount ()

Press enter a few times. Note that Wing auto-indents the subsequent lines and adds red error indicators
under them shortly after you stop typing. This indicates that there is a syntax error in your code:

Help examplel.py*

4@ & PrintAsHTML - L - X

def PrintAsText{news):
for date, event, url im news:
print "%s -- %5 (%s)" % (date, ewvent, url)

def PrintAsHTHL{news):
for date, event, url im news:
# NOTE: The line below contains a deliberate typo
print 'spe<i=%s</i= <@ href="%s"=%s</a=</p="' % (data, url, event)

HHHH R R R R R A R R AR R R R R R hh

# Enter code according to the tutorial here:

mews = ReadPythonhews (GetItemCount()

| A L3

Once you correct the line and complete it by typing the final ), the error indicators will be removed. You
should now have this complete line of code in your file:

news = ReadPyt honNews( CetltentCount())
Then enter the following additional lines of code:

Pri nt AsText (news)
Pr onpt ToCont i nue()
Pri nt ASHTML( news)

At this point you have a complete program that can be run in the debugger.



Tutorial: Debugging

The exanpl el. py program you have just created connects to pyt hon. org via HTTP, reads and parses
the Python-related news feed in RDF format, and then prints the most recent five items as text and HTML.
Don't worry if you are working offline. The script has canned data it will use when it cannot connect to

pyt hon. or g.

To start debugging, set a breakpoint on the line that reads ret urn 5 in the Get |t enCount function. This
can be done by clicking on the line and selecting the Br eak toolbar item, or by clicking on the left-most
margin to the left of the line. The breakpoint should appear as a filled red circle:

testdebug.py (/Users/sdeibel {Desktop): Default Project: Wing

w @ W
« | testdebug.py ¢/ | run
= def run():
@ print("Hello everyone")
x =1

print("Done")

& B m 1

]meject] ¥

Stack Data[Breakpoints|Exceptions|Search|Testing|Search in Files|Mercurial < » ¥
<thread is running>

| main_.py (pid 12878) (running)

Cannot access data

¥ Line 5 Col 0 - [User]

< < »urce Browser|Snippets

Next start the debugger from the bug icon in the toolbar or the St art / Cont i nue item in the Debug menu.

Wing will run to the breakpoint and stop, placing a red indicator on the line. Notice that the toolbar changes to

include additional debug tools, as shown below:
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Break Debug DebugTo Cursor Stop Restart FPause

Step Into Step Owver

[~ Fr
2 l'.'.T.‘I 3
Step Out  Up Stack Show Posiion Down Stack

Your display may vary depending on the size of your screen or if you have altered the toolbar's configuration.
Wing displays tooltips explaining what the tools do when you mouse over them.

Now you can inspect the program state at that point with the St ack Dat a tool and by going up and down
the stack from the toolbar or Debug menu. The stack can also be viewed as a list using the Cal | St ack

tool.

Notice that the Debug status indicator in the lower left of Wing's main window changes color depending on the
state of the debug process. Mouse over the indicator to see detailed status in a tooltip:



Stack Data Debug Probe |Python Shell|Messages |Mercurial | Subversion
main.py (pid 6576) (paused) ~  _GetlLatestVersions(): site_session.py, line 1561 d

ry

Variable Value
¥ locals {'self': <website.site_session.CASession instance at Oxb7695 ... (1
product_group 'wingpro'
¥ self <website.site_session.CASession instance at Oxb769528c>
b _ dict__ {'_CSession__fFail': 0, '_CASession_ fDBH": None, "fArgs": { ... (trun
_doc__ None
__doc__ <0Oxb76e5820L> ' Generic HTML session manager class. Your application subcl...
__module__ '‘website.site_session'
__module__ <0xb76e3a20L> 'session'
_ sessionid__ 'COMvyujlsnOrkkIA’
locale ‘en’
¥ globals {'CTBody": <class htm|.CTBody at 0x94113bc>, 'CParagraph”: < ..
» _ builtins__ <dict Oxb76f7b54L; len=142>
_doc__ ' site_session.py -- Session manager for the wingware web ...
__file__ 'fhome [sdeibel /wingware fwebsite3 fcgi/website/site_session.py'
__name__ ‘website.site_session’ -
3

Next, try stepping out to the enclosing call to ReadPyt honNews. In this particular context, you can achieve
this in a single click with the St ep Qut toolbar icon or Debug menu item. Two clicks on Step Over also
work. ReadPyt honNews is a good function to step through in order to try out the basic debugger features
covered above.

6.1. Tutorial: Debug I/0O

Before continuing any further in the debugger, bring up the Debug 1/ 0O tool so you can watch the
subsequent output from the program. This is also where keyboard input takes place in debug code that
requests for it.

Once you step over the line Pri nt AsText (news) Yyou should see output appear as follows:

Debug LjO | Debug Probe | Watch | Modules | Python Shell | Bookmarks | Messages I as Cum;?a-‘

Debug IjO (stdin, stdout, stderr) appears below Options

Mon, 15 Oct 2887 208:45 -8488 -- PyCon 2885: Call for Talk & Tutorial Proposals (hti
Tue, 11 Sep 2887 5:50 -8688 -- Texas Regional Python Unconference in Houston This
Fri, 31 Aug 2887 12:88 -8588 -- Python 3888 released as Python 3.8al (http:/ wew.p
Sat, 25 Aug 2887 12:18 -8588 -- Coming soon: PylWeek #5 - Python Game Programming Ch
Thu, 23 Aug 2887 16:18 +828@ -- New Python Bugtracker (http://www.python.org/news/:

For code that tries to read from st di n or uses i nput (or in Python 2.x raw_i nput ), the Debug |/ O tool
is where you would type your input to your program. Try this now by stepping over the Pr onpt ToCont i nue
call. You will see the prompt "Press Enter to Continue" appear in the Debug 1/ O tool and the debugger will
not complete the St ep Over operation until you press Enter while focus is in the Debug 1/ O tool.

Note that you can also configure Wing to use an external console from the Options menu in the
Debug 1/ O tool. This is useful for code that depends on details of the Debug |/ O environment (such as
cursor control with special output characters).



6.2. Tutorial: Debug Process Exception Reporting

Wing's debugger reports any exceptions that would be printed when running the code outside of the
debugger.

Try this out by continuing execution of the debug process with the Debug toolbar item or
Start / Continue item inthe Debug menu.

Wing will stop on an incorrect line of code in Pri nt AsHTM. and will report the error in the Excepti ons
tool:

testdebug.py (/Users/sdeibel/Desktop): Default Project: Wing

v W & R > =
< | testdebug.py :| [run :] F ow X
= def run():
@ print("Hello everyone")
X =yy

print("Done")

(Breakpoints| Exceptions [Search|Stack Data|Testing|Subversion|Search in Fili« » ¥

| _main__.py (pid 20617) : | (lgnore this exception locat £ = Options 7.

in _LogErrorReplacement
lastResort.handle(record)
File "/Users/sdeibel/py343/lib/python3.4/site-packages/IPython/core/
interactiveshell.py”, line 2881, in run_code
exec(code_obj, self.user_global_ns, self.user_ns)
File "<ipython-input-2>", line 2, in <module>
File "/Users/sdeibel /Desktop/testdebug.py", line 3, in run
X =yy

< < »actoring|PyLint|Source Browser|Snippets| Project | ¥

builtins.NameError: name 'yy' is not defined
% Line 5 Col 0 - [User]

Notice that this tool highlights the current stack frame and that you can click on frames to navigate the
exception backtrace. Whenever you are stopped on an exception, the Debugger Status indicator in the lower
left of Wing's main window turns red.

Once you reach an exception in the debugger, you can correct your code, stop the debugger with the red
Stop icon in the toolbar, and then start debugging again.
6.3. Tutorial: Debugging from the Python Shell

In addition to launching code to debug from Wing's menu bar and Debug menu, it is also possible to debug
code that is entered into the Pyt hon Shel | (and in Wing Pro the Debug Pr obe).



Enable this now by clicking on the bug icon in the top right of the Pyt hon Shel I . Once this is done, the
status message at the top of the Python Shel | should change to include
Commands wi ||l be debugged and an extra margin is shown in which you can set breakpoints. Wing will
reach those breakpoints, as well as any breakpoints in editors for code that is invoked. Any exceptions will
also be reported in the debugger.

Let's try this out. Paste the following into the Pyt hon Shel | and press Ent er so that you are returned to
the >>> prompt:

def test _function():
x = 10
print (x)
X += 5
y = 20
print (x+y)

Then place a breakpoint on the line that reads pri nt (x) by clicking in the breakpoint margin at the left of
the line text and prompt.

Next type this into the Pyt hon Shel | and press Ent er:

test_function()

Wing should reach the breakpoint on the pri nt ( x) line.

You can now work with the debugger in the same way that you would if you have launched code from the
toolbar or Debug menu. Try stepping and viewing the values of x and y as they change, either in the
St ack Dat a tool or by hovering the mouse over the variable names.

Take a look at the stack inthe Cal | St ack or Stack Dat a tool to see how stack frames that occur withing
the Pyt hon Shel | are listed. You can move up and down the stack just as you would if your stack frames
were in an editor.

Notice that if you step off the end of the call, you will return to the shell prompt. If you press the red St op
button in the toolbar or select St op Debuggi ng from the Debug menu, Wing will complete execution of the
code without debug and return you to the >>> prompt. Note that the code is still executed to completion in
this case becaused there is no way to simply abandon a number of stack frames in the Python interpreter.

Tutorial: Indentation Features

Since indentation is syntactically significant in Python, Wing provides a number of features to make working
with indentation easier.

Auto-Indentation

By now you will have noticed that Wing auto-indents lines as you type, according to context. This can be
disabled with the Aut o- | ndent preference.

Wing also adjusts the indentation of blocks of code that are pasted into the editor. If the indentation change is
not what you wanted, a single Undo removes the indentation adjustment, if there was one.

Block Indentation

In Wing's default keyboard personality, the Tab key is defined to indent the current line or blocks of lines,
rather then entering a tab character (which can be done with Ctrl - T). As noted earlier, the Tab Key
Acti on preference can be used to customize how the tab key behaves.

One or more selected lines can be increased or reduced in indentation, or adjusted to match indentation
according to context, from the Indentation toolbar group:



=> Ze e
Indent Dedent Match Indent

Repeated presses of the Mat ch | ndent tool will move the selected lines among the possible correct indent
levels for that context.

These indentation features are also available in the Sour ce menu, where their key bindings are listed.

Tutorial: Other Editor Features
There are a number of other editor features that are worth knowing about:
Goto-Line

Navigate quickly to a numbered source line with the Got o Li ne item in the Edit menu, or with the key
binding displayed there. In some keyboard personalities, the line number is typed into the data entry area that
appears at the bottom of the window. Press Ent er to complete the action.

Selecting Code

Wing supports character, line, and block mode selection from the Sel ecti on Mde item in the Edit
menu.

In Python code, the Sel ect sub-menu in the Edit menu can be used to easily select and traverse logical
blocks of code. The Sel ect More and Sel ect Less operations are particularly useful when preparing to
type over or copy/paste ranges of text. Try these out now on urllib in ReadPyt honNews in
exanpl el. py. Each repeated press of Ct r| - Up will select more code in logical units. Press Ct r | - Down to
select less code.

The other operations in the Sel ect sub-menu can be used for selecting and moving forward or backward
over whole statements, blocks, or scopes. If you plan to use these and your selected
User Interface > Keyboard > Keyboard Personal ity preference does not support them, then you
will want to define key bindings for them using the User Interface > Keyboard > Custom
Key Bi ndi ngs preference. The command names are sel ect - x, next - x, and previ ous- x where x is
either st at enent , bl ock, or scope.

Block Commenting

Lines of code can be commented out or un-commented quickly from the Sour ce menu . In Python code, the
Bl ock Commenting Styl e preference controls the type of commenting that is used. The default is to use
indented single # characters since this works better with some of Wing's other features.

Brace Matching

Wing highlights brace matching as you type unless disabled from the Aut o Brace Match preference. The
Mat ch Braces item in the Sour ce menu causes Wing to select all the code that is contained in the nearest
matching braces found from the current insertion point on the editor. Repeated invocations of the command
will traverse outward or forward in the file.

Text Reformatting

Code can be re-wrapped to the configured Ref ormatti ng Wap Col unm with the Justi fy Rewrap item
in the Sour ce menu. This will limit wrapping to a single logical line of code, so it can be used to reformat an
argument list or long list or tuple without altering surrounding code.

Tutorial: Searching

Wing provides several different interfaces for searching your code. Which you use depends on your task.



Toolbar Search

A quick way to search through the current editor is to enter your search string in the area provided in the
toolbar:

Getltem| €y, Search

If you enter only lower case the search will be case-insensitive. Entering one or more upper-case letter
causes the search to become case-sensitive.

Try this now in exanpl el. py: Type Get | t em in the toolbar search area and Wing will immediately, starting
with the first letter typed, search for matching text in the editor. Press the Ent er key to move on to the next
match, wrapping around to the top of the file if necessary.

Toolbar-based searches always go forward (downward) in the file from the current cursor position.

Search Tool

The Sear ch tool provides a familiar GUI-based search and replace tool for operating on the current editor.
Key bindings for operations on this tool are given in the Sear ch and Repl ace groupinthe Edit menu.

Search in Files Search | Stack Data I Exceptions I Ereakpoints I*'v

Search: Getltem| -
I | Case sensitive || Whole words [ In Selection
l 4 Previous ‘ I & Mext ‘ Wrapped Search Successful Options

Searches may span the whole file or be constrained to the current selection, can be case sensitive or
insensitive, and may optionally be constrained to matching only whole words.

By default, searching is incremental while you type your search string. To disable this, uncheck
I ncrenental inthe Options menu.

Replacing

When the Show Repl ace itemin Opti ons is activated, Wing will show an area for entering a replace string
and add Repl ace and Repl ace Al buttons to the Search tool:

Search in Files | Search | Stadk Data | Exceptions | Breakpoints I*-'v

Search: PrintAs A
Replace: Outputas| v
[ Case sensitive [ Whole words [] In Selection

I‘I‘ Preuinu] I : Next] I Replace I IerIar_e AJII Search Succes  Options

Try replacing exanpl el. py with search string Pri nt As and replace string Qut put As.

Select the first result match and then Repl ace repeatedly. One search match will be replaced at a time.
Search will occur again after each replace automatically unless you turn off the Fi nd After Repl ace
option. Changes can be undone in the editor, one at a time. Do this now to avoid saving this replace
operation.

Next, try Repl ace Al | instead. Wing will simply replace all occurrences in the file at the same time. When
this is done, a single undo in the editor will cancel the entire replace operation.



Tutorial: Further Reading

Congratulations! You've finished the tutorial. As you work with Wing on your own software development
projects, the following resources may be useful:

» Wing Support Website which includes our mailing lists and other information for Wing users.

* Wing Reference Manual which documents the features in detail.


https://wingware.com/support
https://wingware.com/doc/manual
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