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Preface

Learning PAGE is designed to take the reader from installation of the PAGE
designer program all the way to creating complex Graphical User Interfaces for
Python programs. PAGE has been around many years but unfortunately has not
gotten much “press” in the media, so it is not very well known.

This book is designed to take the reader from installation of the Page designer
through to being able to create complex GUI interfaces. These include front end
interfaces for SQLite databases (also extends to other databases) to extending the
GUI to use the Canvas widget to include drawing rectangles, ellipses, text and
other things. Topics include using standard Tk widgets (buttons, static text, entry,
etc.) to the ttk toolkit and expanding the capabilities of each. Also covered is using
third party widget libraries and creating a custom widget and including it in real-
world programs.

This book is divided into 12 chapters plus the Introduction. They will cover the
basics of using PAGE, adding widgets to the form and changing the attributes that
those widgets have and the process of generation of the Python modules. After
that, the process of modifying the Python files to create the end program.

Introduction — will show the user how to install and more importantly how to
properly start PAGE.

Chapter 1: Introduction to PAGE - will show the various windows that make
up PAGE, how to create the user’s first program using PAGE. The widgets used
for this project will include Radiobuttons, Frames, dynamic and static Labels and
more.

Chapter 2: Going Further — will expand the learning process to include two
projects, one showing how to create a program that has multiple forms and how
to create splash screens.

Chapter 3: Standard Tk Widgets — will cover the PAGE standard Tk library of
widgets, and the attributes that each possess.

Chapter 4: The Pinger Program — will show how to create a real world program
that uses the ping internet utility. This project shows how to control the Label
colors dynamically and basics of using the Tk Text widget.
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Chapter 5: Using Graphics — covers the use of graphical images in the reader’s
projects, including which widgets support the use of graphics and how to embed
graphics into the project both by way of the designer and in code as well.

Chapter 6: Menus and Popup Menus - goes through the use of Menu bars, Button
Bar menus and popup (or context) menus.

Chapter 7: Using ttk Widgets — similar to Chapter 3 which explored the all the
standard Tk widgets, this chapter explores all the ttk group of widget that expand
the widget set and provide the ability to create more modern looking programs.

Chapter 8: Custom Controls — explores the ability to use third party widgets,
not normally supported by PAGE, the enhance the look, feel and usability of the
reader’s programs.

Chapter 9: Creating a SQLite Database Front End - covers the ability to use a
PAGE project to act as a front end for advanced Database programs to display,
enter and save information back to the database.

Chapter 10: Creating Custom Profiles — covers the Preferences editor to allow the
user to control the look and feel of PAGE itself and the projects it creates.

Chapter 11: Using the Canvas Widget — shows how the Tk Canvas widget, which s
one of the most complex and powerful widgets in the Tk toolkit, can be controlled
to create graphs, text, lines, ovals and more.

Chapter 12: Conclusion — wraps up the book touching on getting support and
further resources for the reader to expand their knowledge of Tkinter programs
and PAGE.
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Introduction

PAGE is a free and open source that creates Graphical User Interfaces for Python
programs. It allows a user to create these GUIs in a Rapid Application Development
(RAD) mindset. PAGE uses Tcl/Tk to create the GUI and then saves the code in
native Python/Tkinter files. It has been created and maintained by Don Rozenberg
for many years.

PAGE enjoys over 2,000 downloads per month and is used worldwide. You do not
need to understand Tcl/ Tk to use PAGE. You do need to have a basic knowledge of
Python, however.

I have been writing about and using PAGE since about 2011. Back then, PAGE was
about the only thing that allowed Python users a quick and easy way to utilize the
Tkinter interface easily, without having to be very knowledgeable about the Tk
toolkit. There were many books and websites about WxPython/WxWindows and
the Qt toolkit, but those had some rather complicated installation instructions and
were not completely free and open source. Some confusing licensing restrictions
caused many Python users to shy away from any type of GUI design. Tkinter comes
with Python and is the de facto standard GUI package.

The current version of PAGE, as of this writing, is version 7.6.
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Why did I write this book?

For the majority of my programming career, I have been a mentor for other
programmers in the various languages that I have used. I have been considered
the kind of programmer that thinks “outside the box”, finding unique solutions for
difficult problems.

When it comes to PAGE, I have been using it for almost 10 years now and have
enjoyed a close relationship with Don Rozenberg. I have been blessed to be one of the
people whom Don relies on to test (and attempt to break) new versions of PAGE.
Because of this, I have been able to learn a great deal about how PAGE works and
how to avoid certain limitations that are not quite obvious to others.

Most of the projects that I will be presenting in this book are either projects that
I have created for other users to address their questions about “How do I ...” or
projects that I have created for myself, either for my Full Circle articles or my own
programs.

What this book is

This book is designed to teach a PAGE user how to use the program to create some
complex GUI frontend programs in Python.

It is designed to take the user from beginner to, by the end of the book, knowing how
to use most of the Tkinter widgets at a normal programming level.

I have broken the book into 4 sections:

1. Beginning: This section is designed to get you started using PAGE from
installation to simple programs using some of the widgets and concepts that
you use most often.

2. PAGE in depth: This section will discuss the standard widgets from Tk and
ttk and some real-world projects that include dynamically controlling widget
attributes, menus and general use of graphics.

3. Advanced Concepts: This section will show how to use third-party widgets
and create your own custom widgets to extend the abilities of PAGE.

4. Summary: Going through what has been learned, some tips and tricks, and
some thoughts about best practices.
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What this book is NOT

This book is not designed to teach any given coding style. Coding styles are, in my
opinion, a deeply personal subject and more times than not, will be dictated by the
organization that you work for at the moment. My programming style is slanted to
that of one that teaches the basic “how to”, not necessarily the “best” or “only” way
to do things. It is not going to show how to write everything in a single line of code.
It uses a large number of comments, more for the teaching aspect than anything else.

This book is not designed to cover everything that can be done with PAGE or Tkinter.
It is designed to cover, at a gross level, all the normal widgets that PAGE supports
(which is most of them).

What you need to know before reading this
book

You should have a basic knowledge of Python. You DO NOT need to be a Python
expert or a data scientist. You should have a basic knowledge of variables and their
use and creating functions. Anything else will be helpful, but I have tried very hard
to create and document reasonable projects that will provide you with everything
you need to be able to, by the end of the book, create your own advanced GUI front
ends for almost any program you want to create in Python.

Text conventions used
There will be many different types of text that you should know about.

Code blocks

When I am presenting blocks of code, I will use a Consolas font, like this:
try:

import Tkinter as tk
except ImportError:

import tkinter as tk
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If I need to draw attention to a specific line of code within a block, I will make that
line bold:

def on_btnExit():
print(‘secondaryform_support.on_btnExit’)
sys.stdout.flush()

destroy_window()

Terminal commands

Whenever I need you to type a command in a Linux terminal or Windows command
prompt, it will be in a bold consolas font. It will always be preceded by a “$” for
Linux Terminals or “>" for Windows command prompts as follows:

$ tar zxf /path/to/ActiveTcl-download.tar.gz
or

> c:\page\winpage.bat

Inline references

Sometimes, I will give filenames or information within a sentence. When this
happens, I will again, use a bold monospace font within the sentence. Like this:

“Now, save the file as myfirstpage.tcl to your working directory.”

Widget attributes

All the projects we will be creating will use widgets or controls and there will be
various settings or attributes that will need to be modified. To make it easy for you,
I will use a table format to show the attribute name in the left column and the value
of the attribute in the right. Something like this...

alias btnExit
command on_btnExit
text Exit

Notes, tips and warnings

Whenever I need to provide you with some special information, I will place the text
within a box.
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Note: When entering the callback function for the root.after command, be sure NOT
to put parentheses at the end of the function name as you normally would. Be
sure to format it as follows:

Timer_id = root.after(0®, on_tick)

Requirements

Windows

Under Windows, you will need, of course, Python 3.8 or greater. I will be using
Python 3.8.10. Earlier versions of PAGE required you to have Tcl/Tk installed on
your system, but as of PAGE 6.0, this is no longer required. So, the only actual
requirement for PAGE is Python 3.8 or greater.

You will also need some sort of an editor to keep up with your Python code. There is
a very nice free cross-platform Integrated Development Environment (IDE) called
Geany. I will be using VS Code, which is also free.

Linux

While Linux usually has everything you need, as with Windows, you need Python
3.8 or greater.

I also use (as with Windows) a very nice free IDE called Geany and VS Code.

Raspberry Pi (Linux)
You will need to use the latest Raspberry Pi OS. This should include Python 3.8 or

greater, so you should be ready to go.

OSX

Since I do not have access to any OSX machines, I really cannot speak about this
from direct experience, but I understand from Don that the requirements for OSX
are the same as Linux.



6 Python GUI Programming with PAGE

Installation

Windows

Download the latest version of PAGE from https://sourceforge.net/projects/page/
and run the file. This will install PAGE.

Finally, create a “master” directory on your hard drive to hold your files.

Linux

Installation under Linux is just as simple as downloading the PAGE package,
extracting it and creating an alias for PAGE.

Download the PAGE distribution at https://sourceforge.net/projects/page/. The
page normally detects your OS, so it should prompt you to download the tar-
gzipped latest version.

Unpack the downloaded file into your home directory. Usually, the File manager will
allow you to do this by right clicking on the file and selecting “Open with Archive
Manager”.

Remove any “.pagerc” files in your root folder.

If you are running a Linux distribution based on Debian, like Ubuntu or Linux Mint,
edit your ~/.bashrc file to include an alias to your PAGE file. Look for a line that
says “# some more ls aliases”. I keep my PAGE folder under the Downloads
folder, so I would enter:

alias page=’python /home/greg/Downloads/Page-7.6/page/page.py’
Be sure to save the file. Finally, either close that terminal or within the terminal type:
$ source ~/.bashrc

This forces the terminal to reload the resource file. Now, whenever you want to start
PAGE, all you have to do is change to your project folder and type “page”.

Raspberry Pi (Linux)
Make sure that you have the latest Raspberry Pi OS build. Once you have your
Raspberry Pi running, you can follow the given steps:
1. Download the PAGE distribution from https://sourceforge.net/projects/
page/.
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Onceitis downloaded, untar the downloaded file into a convenient directory.
Open a terminal window and navigate to that folder.

Finally, edit your ~/.bashrc file to add an alias to create an easy command
that will start PAGE from your terminal:

$ mousepad ~/.bashrc

look for a line that says “# some more 1ls aliases”

5. Below this line, add a blank line and type:

alias page=’python /home/greg/Downloads/Page-7.6/page/page.py’

6. Save the file. Now, you have a choice. You can close and reopen your terminal
or you can force the terminal to reload the bashrc file.

source ~/.bashrc

You are done with the installation.

OSX

Again, from what Don tells me, the steps for installation are pretty much the same
as Linux.

I will leave the installation of Geany or whatever IDE you choose to use to you.

As under Windows and Linux, create a “master directory” to hold your development
files.

Starting PAGE

One of the frequently asked questions is about having problems embedding graphics
in various widgets. It works fine in the designer, but when the user tries to run the
generated program, they receive an error message about missing graphics. Almost
every time, this is due to not starting PAGE correctly; in whichever operating system
you are using. It is VERY important to start PAGE directly from the folder that you
plan to save your project into.

This is why I always suggest you create a development folder, whether for learning
or actual work. For my own work, I have numerous folders for this. One I call POC
for Proof Of Concept programs. It is a kind of a sandbox for ideas that Thave noidea
if it will actually work or not. If things work out correctly and I like the results, I
will move the working folder into my Development folder. This is where I keep any
projects that I expect to get to at least a Beta state. At that point, I either move or copy
to my local Github project folder so I can have source code control.
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Using a Windows system for a quick example, I put my development folder directly
in the c:\ folder. (This is where PAGE installs all its files.) So, my directory tree
would look something like this:

Manage C\
are View Drive Tools

This PC > Local Disk (C:) >

~

A Name Date modified Type Size
ActiveTcl 8/4/2020 5:43 PM File folder
Development 8/4/2020 5:45 PM File folder
MSOCache 8/4/2020 6:10 PM File folder
page 8/4/2020 5:45 PM File folder
Perflogs 8/5/2020 3:56 AM File folder
Program Files 8/6/2020 1:33 AM File folder
Program Files (x86) 8/4/2020 6:12 PM File folder
ProgramData 8/5/2020 7:14 AM File folder
Users 8/4/2020 5:18 PM File folder
Windows 8/5/2020 4:00 AM File folder

Figure: Windows Directory Tree

Under my Linux machines, I usually keep my Development folder directly under
the /home/greg folder. Under the Development folder are all my various projects in
their own folders.

Under Linux, it is simple to get to my Development folder by using the Nemo
(under Linux Mint or Nautilus under Ubuntu) GUI file manager to navigate directly
to the folder that I want to work in, then right click within that folder to open a new
terminal. Once I am in the terminal, to get PAGE running, I simply type:

$ page

Under Windows, it is not quite that easy, but not too much different. Using the
Windows GUI File Manager, navigate to the folder you want to work in. Next, type
{Ctrl} + L. This will allow you to type within the address bar, which normally shows
the path. Now, simply type “emd” and press enter. This will open a new command
box. Now, in the new command prompt box, type either:

c:\page\winpage.bat

or if the PAGE folder has been added to your path, just type “winpage”.
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Getting support

When you are beginning to work with a new program, there will be times that
you will run into issues. It might be something you do not understand or maybe a
potential bug. Sometimes, it might just be that you have an idea but do not know
how to actually implement it in the program.

PAGE offers several options to get some of the answers. Here are just some of the
ways:

e Provided documentation: PAGE comes with extensive documentation that
is provided with each copy of the documentation. It is located in the PAGE
installation folder under the docs folder. In this folder, there is an epub
version as well as an html version. There is also a 4-chapter tutorial located
there.

e Provided examples: Don has provided numerous example programs to help
you along on many different subjects. This is located again in the same folder
you installed PAGE under the examples folder. If you need examples for
Python 2.x, there is the examples-py2 folder.

e Official support: If you cannot find the answer to your questions in the
documentation or in the examples, you can always go to the official PAGE
Discussion Forum. There is a good chance that someone has already asked
the same question that you have. If not, you can always ask your question
there. It might take a day or two to get an answer, but you will get an answer.
The forum is located at https://sourceforge.net/p/page/discussion/.

Last thoughts

One last thing about IDE programs. They are not created equal. While there are
dozens out there, some have hidden “options” that might make your job harder
rather than easier. While this is strictly a personal opinion, I would suggest not using
IDLE as your editor of choice. There is a “feature” that starts IDLE with the -i (idle -i)
to enter the interactive mode after the program is finished. This leaves the UI on the
screen and might cause some concern (Thanks Halvard for pointing this out to me).
Again, your choice of an IDE is YOUR choice. I like Geany, as it is a very simple but
powerful editor or VS Code which allows you to debug your code by single stepping
through selectable areas. Many programmers prefer other editors like Sublime Text
while others like IDLE. The bottom line is to use whatever editor you feel productive
using.

Now, you should have gotten PAGE installed on your system and created a working
folder to hold all the code you will be creating. So, let us get started!
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CHAPTER 1

Introduction to PAGE

Introduction

It’s now time to start learning PAGE. This chapter will concentrate on the basics of
using PAGE and creating your own GUI front ends for your programs. Remember,
the whole point of PAGE is to allow you to rapidly design and modify graphical
interfaces.

The process of creating your GUI s to place widgets, or controls, onto a blank designer
form. With PAGE, we can place those widgets by simply clicking on the widget you
desire in the Widget Toolbar and clicking on the designer form somewhere close to
the position you want it to live. You can move widgets by simply dragging them
around the form or using the keyboard arrow keys to “fine-tune” their position.

What you will learn

Following are the topics that you will learn in this topic:
e Starting PAGE within your Operating System
e The major functions each window provides
* Basic use of the Label widget
e Basic use of the Button widget

e Basic use of the Frame widget
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e Basic use of the Radiobutton widget
* Creating a GUI form
e Saving a PAGE project

As I said in the Introduction, one important step to a successful project is the way
you start PAGE.

Starting page

This section will show the best ways to start PAGE for your operating system and a
quick overview of all of the windows that make up the PAGE program.

If you haven't already done so, create a folder to hold your source code and assets
(images, databases, and so on.).

If you are running Linux, MacOS, or Raspberry Pi, use the GUI File Manager,
navigate to your development folder, and use the right mouse button to get the
context menu. Select “Open in Terminal”.Once the terminal is open, assuming you
set up your terminal resource file, type “page”.

If you are running Windows, use File Explorer to navigate to your project folder.
Once there, press {Ctrl}-L to edit the address bar and type “emd”. This will open a
new command prompt and type “winpage.bat” or “c:\page\winpage.bat”.

No matter which operating system you are running, you should be presented with 5
different Windows arranged around your screen. It should look something like the
one shown in Figure 1.1:

le Edit Options Window Widget Gen Python Help

Figure 1.1: The Page Windows
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The PAGE designer forms

With 5 different windows taking up the majority of your screen, it’s hard to know
where to start the first time you run PAGE. Let’s take a moment to take a look at each
window to see what it is for.

The Main Window

The main window as shown in Figure 1.2 is important for many reasons. It contains
the commands to save your project and generate your Python code. There are many
other options that you will occasionally use, but for the most part, you will use this
window the least out of all the other windows as shown in Figure 1.2:

PAGE* - 0
File Edit Options Window Widget Gen_Python Help

Status Absolute

Figure 1.2: The Main Window

At the very top left of the window, you will find the menu. At the bottom left, you
will find the status box, which shows things that PAGE wants you to know. Near the
right-hand side, again on the bottom, is a button that will say either “Absolute” or
“Relative”. You can click on it to change the placement mode. The Absolute mode
will use an exact X/Y position for the placement of your widgets. In the Relative
mode, a more general method for the placement is used. The big difference is that
if you select the Relative mode when the designed form is resized, the widgets will
resize along with the form and the positions of the widgets will move in relationship
with the size. In the Absolute mode, the size and position of all the widgets remain
the same, no matter how the user resizes the form.

When I design a GUI, 99% of the time I use the Absolute mode, yet Don, the author
of PAGE uses the Relative mode all the time.

We'll explore some of the other menu options as we go through the next few chapters.

The Attribute Editor

The Attribute Editor shown in Figure 1.3 is one of the windows that you will spend a
great deal of time using. This is where you set the various attributes of each widget.
It is divided into three sections: Widget general attributes and Attributes section
is where you can set specific information for things like the text displayed on the
widget or a command callback function. The final section is the Geometry section



14 Python GUI Programming with PAGE

where you can set the width/height and the X/Y position as well as a few other
things:
Attribute Editor [
I Widget |
Widget [-topaa
Class Toplevel
Manager lwm—
Alias Toplevell
Insert Point  [.top44
| Attributes |
background  [#d9d9d9 o | [
=

borderwidth 0

container [T Yes [ @ No I
cursor ‘ -
height o r

0
hilight bg #d9d9d9 Fod |
hilight color #000000 ..
0

hilight bd r
menu <click to edit> [
x pad 0 r
y pad 0 r
relief [fat -
take focus 0 r
visual r
width 0 r
title New Toplevel

| Geometry |
dfit origin C Yes | & No
X position 2445

y position 246

width 600

height 450

resize width @ Yes  No
resize height « Yes " No
X minsize 1}

y minsize ¥

X maxsize 3585

y maxsize 1050

Figure 1.3: The Attribute Editor

This is one of the windows where you will spend a great deal of time using. This is
where you set the various attributes of each widget. It is divided into three sections,
Widget general attributes, Attributes where you set specific information for things
like the text displayed on the widget or a command callback function. The final
section is the Geometry section where you set the width /height and the X/Y position
as well as a few other things.

If one or more of the sections don’t show the proper attributes, simply click on the
gray bar for that section and it will expand out so that you can see all the attributes.

The Attributes section changes, depending on the specific widget you have selected.
For example, some of the widgets don’t have a command callback option or attribute,
so it will not show for those widgets.
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We'll discuss various widget attributes later in this chapter and in Chapter 4, Standard
Widgets as well as the various projects as we go forward.

The Widget Tree

Continuing around the screen in a clockwise manner, we get to the widget tree as
shown in Figure 1.4:

Widget Tree (]
Save  Top Unselect MS X

J PAGE
I—g Toplevel: New_Toplevel

Figure 1.4: The Widget Tree

Every widget that you add to the form will show up here as well as on the main
form itself. This provides a quick and easy way to select a widget without the risk of
moving the widget, which can be a concern in very complex forms that have several
widgets. We'll look at this more throughout the other chapters.

The Widget toolbar

The Widget toolbar shown in Figure 1.5 will be one of the windows that you will
spend a lot of time with. This scrollable window holds all the widgets that you can
use to create your GUI form:

Widgrt Toolbar = = @
Tk Widde | Ay
= Toplevel
B| Button
Canvas
_I Checkbutton
[el Entry
{7} Frame
Label
{71 Labelframe
[ Listbox
Message
“B Popupmenu
~ Radiobutton
7 scale
[T Scale
|8 Spinbox
[ Text
| Themedwidgets |
B| TButton
-1 TCheckbutton
[EF TCombobox
[el’ TEntry
{7} TFrame

TLabel
{7} TLabelframe
£ TNotebook

{  TPanedwindow
—- TPanedwindow
= TProgressbar
~ TRadiobutton
[7 Tscale
[T TScale

| Tseparator
— TSeparator /4

Figure 1.5: The Widget Toolbar
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Think of it as an artist’s palette of colors. When you want to put a widget on your
main form, simply click on the widget to select it (the status area of the main window
will acknowledge your selection by changing to something like “Insert Button”),
then move the mouse button to the general location you wish to place it on the
designer form and click on the form with your left mouse button. That’s it. You
don’t even need to drag and drop it. Click once on the toolbar then click again on
the designer form.

I will probably be referring to this window as the “toolbox” from here onwards.

The Designer form

If the toolbox is the artist’s palette, the Designer form is the canvas. This is not to be
confused with the canvas widget. It is officially called the TopLevel widget (Refer to
Figure 1.6). The designer form is blank when you start PAGE:

New Toplevel - - 0

Figure 1.6: The Designer Form

That confuses many people, but that’s what it is really called. It is actually a widget,
just like a button or static text label. This holds all the other widgets that make up
our GUL At the top of the form is the title. You can modify this using the Attribute
Editor or you can leave it with the default and change it in code at any time. We'll
see that later on. It also has an alias by default of “Toplevell”. Again, you can change
this or leave it with the default.



