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1. Purpose 
The purpose of this document is:  

● to research and get familiar with ptpython 
● to research available GUI Toolkits in python and install them. Then simple            

application is developed using each GUI to find out how “easy” is to create              
graphical interface and discover is there enough documentation and tutorials          
available 

● at the end of the research phase decide which GUI framework use to develop              
portable GUI for ptpython shell 

● to choose source version control (research git and mercurial) 
● to research similar graphical applications  

2. Introduction 
The goal of the final 4th year software development project is to develop portable GUI               
for ptpython shell which one can be used for learning purposes. 
 

3. Research and discover ptpython 
Developer of ptpython 
Jonathan Slenders - Belgium software developer.  
 
Description of ptpython 
Ptpython is a better Python REPL built on top of prompt-toolkit. Prompt-toolkit is a              
library for designing command line interfaces. Basically, it can be a pure Python             
replacement for GNU readline. Ptpython is written in pure python where GNU readline             
in C. (GitHub, 2017). 
It implements most of the Emacs and Vi keybindings as well as reverse search and               
code completion and it supports double width characters. However, it can be even much              
more powerful. There is syntax highlighting of the input (from pygments library),            
autocompletion, multiline editing, support for toolbars, custom layouts, multiple input          
fields and integration with other event loops (e.g. asyncio). (GitHub, 2017). 
 
To install ptpython  

pip install ptpython 
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Cool ptpython features 
The configuration menu: 

 
History page when F3 function key is pressed 

 
Autocompletion 
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4. Research on available GUI toolkits in Python 
For this project the application is being developed based on existing command-line            
interface by adding graphical user interface to it. The research shows that there are lots               
of options for the front end tools in python - more than 30 - such as PyJamas, Dabo,                  
Kivy, PyForms, PyGame, Pyglet, Sugar etc. (Python Wiki, 2016). For deeper research 8             
frameworks have been chosen (Tkinter, wxWidgets PYQT, Kivy, PySide, EasyGUI,          
wxPython and Toga) and at the end of the research the GUI Toolkit Comparison Table               
has been created. (see Appendix A for details). 
 

4.1. Tkinter 

4.1.1. Description 
Tkinter is a thin object-oriented layer on top of Tcl/Tk. It has the advantage of being                
included with the Python standard library, making it the most convenient and compatible             
toolkit to program with. Tk offers native look and feel on all platforms (Reitz, 2016).               
Tkinter is implemented as a Python wrapper around a complete Tcl interpreter            
embedded in the Python interpreter. Tkinter name comes from Tk interface.(Wikipedia,           
2016). In Python 2 it was called Tkinter (with capital T) where in Python 3 it was                 
renamed - tkinter.  

4.1.2. Platforms 
● Windows 
● Linux 
● Mac 

4.1.3. Tutorials 
Lots of tutorials available online. Some of them -  

● Tkinter. (Tkinter - Python Wiki, 2016) 
● Python GUI Programming (tutorialspoint.com, 2016) 
● An Introduction to Tkinter (Effbot, 2016) 
● Building a GUI Application with Tkinter (Meyers, 2016) 
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4.1.4. Example 
Window, title, menu, label, textbox, button 
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4.1.5. Code
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4.2. TOGA 
4.2.1. Description 
Toga is a part of BeeWare suite. Toga is a Python native, OS native, cross platform GUI                 
toolkit. Toga consists of a library of base components with a shared interface to simplify               
platform-agnostic GUI development (Keith-Magee, 2016). Interesting features about        
Toga -it uses an approach that is new for widget toolkits, but well proven in computing:                
Cascading Style Sheets, (CSS). Other widget toolkits use different approaches -           
constraints, packing models, and grid-based models are all common (Keith-Magee,          
2016).It is new tool , only 0.1.0 release. Documentation has only been added 24/3/17              
(more detail in Appendix A). 
 
4.2.2. Platforms 

● Windows 
● Mac 
● Linux 
● Mobile Platforms -Android, iOs  (Keith-Magee, 2016). 

 
4.2.3. Tutorials 

● A slightly less toy example — Toga 0.2.5.dev1 documentation (Keith-Magee, R., 
2016) 

● Toga Documentation. (Keith-Magee, R, 2017)  
● Toga: yet another GUI toolkit on Python (YouTube, 2016) 
● Widget Reference — Toga 0.2.5.dev1 documentation. (Widget Reference —         

Toga 0.2.5.dev1 documentation, 2017) 
● Episode #79 Beeware Python Tools - [Talk Python To Me Podcast]. (Michael            

Kennedy, 2016) 
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4.2.4. Example 
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4.2.5. Code
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4.3. EasyGui and Tkinter 
4.3.1. Description 
EasyGUI is a module for very simple, very easy GUI programming in Python. EasyGUI              
is different from other GUI generators in that EasyGUI is NOT event-driven. Instead, all              
GUI interactions are invoked by simple function calls (Zawadzk, 2016). EasyGui           
provides an easy-to-use interface for simple GUI interaction with a user. It does not              
require the programmer to know anything about tkinter, frames, widgets, callbacks or            
lambda. All GUI interactions are invoked by simple function calls that return results             
(EasyGui Tutorial, 2017). 
It was difficult to install easygui but once I did managed to install it , it was very easy to                    
use it. EasyGui documentation was updated only in 06/01/17 and that was a great help.               
To install in python or anaconda just type - pip install --upgrade easygui. (on Linux).  

4.3.2. Platforms 
● Windows 
● Linux 
● Mac 

4.3.3. Tutorials 
● easygui 0.98.0 - (Zawadzk, 2016)  
● EasyGui Tutorial — easygui 0.97 (2014-12-20) documentation. (EasyGui        

Tutorial, 2017). 
● easygui Documentation - (easygui dev team, 2017).  
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4.3.4. Example 
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4.3.5. Code 
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4.4. PyQt 
4.4.1. Description 
PyQt is a GUI widgets toolkit. It is a Python interface for Qt, one of the most powerful,                  
and popular cross-platform GUI library (Tutorialspoint.com, 2016).  
PyQt is dual licensed on all supported platforms under the GNU GPL v3 and the               
Riverbank Commercial License (EasyGui Tutorial, 2017). 
PyQt is a GUI widgets toolkit. It is a Python interface for Qt, one of the most powerful,                  
and popular cross-platform GUI library. 
Users of Qt include Adobe, Google, IBM, Sharp, and Siemens. Adobe Photoshop            
Album and Google Earth are just two examples of widely used cross-platform Qt             
Applications (Tutorialspoint.com, 2016).  
Problems installing PyQt  

 
Got fixed by following answers in 
http://stackoverflow.com/questions/36175717/importerror-no-module-named-pyqt5-qtquick 
sudo apt-get install python3-pyqt5.qtquick 

 

4.4.2. Platforms 
● Windows 
● Linux 
● Mac 
● Mobile - iOS, Andriod 
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4.4.3. Tutorials 
● PyQt5 window – Python Tutorial. - (PyQt5 window, 2016).  
● PyQt QMessageBox. - (Tutorialspoint.com, 2016).  
● PyQt5 statusbar – Python Tutorial, (PyQt5 statusbar – Python Tutorial,          

2016).  

4.4.4. Example 
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4.4.5. Code 
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4.5. Kivy 
4.5.1. Description 
Kivy - Open source Python library for rapid development of applications 
that make use of innovative user interfaces, such as multi-touch apps (Kivy, 2016). Kivy              
is used for writing multi touch applications. 
for attractive, tablet-style interfaces (Kluyver, 2016). 

 
4.5.2. Platforms 

● Windows 
● Linux 
● Mac 
● Mobile (iOS, Android) 

4.5.3. Tutorials 
● Python Programming Tutorials. - (Harrison, 2016). 
● Kivy crash course - YouTube. - (Taylor, A., 2016).  

4.5.4. Example 

 
1.Screenshot from (Kivy, 2016) 
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4.5.5. Code  

 
2.Screenshot from (Kivy, 2016)  
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4.6. PySide 
4.6.1. Description 
Qt is a cross-platform application framework from Qt Software (owned by Nokia). It             
features a large number of libraries providing services like network abstraction and XML             
handling, along with a very rich GUI package, allowing C++ developers to write their              
applications once and run them unmodified in different systems. PySide aims to provide             
Python developers access to the Qt libraries in the most natural way (PySide, 2016). 
PySide is an open source software project providing Python bindings for the Qt             
framework. Qt is a cross-platform application and UI framework, allowing the developers            
to write applications once and deploy them across many operating systems without            
rewriting the source code, while Python is a modern, dynamic programming language            
with a vivid developer community. 
Combining the power of Qt and Python, PySide provides the wealth of Qt framework for               
developers writing software in Python and presents a first-class rapid application           
development platform available on all major operating systems. 

 
4.6.2. Platforms 

● Windows 
● Linux 
● Mac 

 
4.6.3. Tutorials 

● About PySide - Qt Wiki. - (Qt Wiki, 2016). 
● First programs in PySide. - (Bodnar, 2016).  
● Overview — PySide 1.2.1 documentation. - (PySide, 2016).  
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4.6.4. Example 

 
 
4.6.5. Code 
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4.7. wxPython  
4.7.1. Description 
wxPython is a Python wrapper for wxWidgets (which is written in C++), a popular              
cross-platform GUI toolkit. Qt Wiki. (2016). 
wxPython is used for - PythonCard is a GUI construction kit for building cross-platform              
desktop applications on Windows, Mac OS X, and Linux, using the Python language             
(Python Wiki, 2016). 
Problems installing in python3. Runs only in python2.7  

4.7.2. Platforms 
● Windows 
● Linux 
● Mac 

 
4.7.3. Tutorials 

● wxPython Tutorial. - (tutorialspoint.com, 2016.)  
● API Documentation — wxPython Phoenix 3.0.3 documentation. - (wxPython         

Team, 2016).  
● GUI Applications — The Hitchhiker's Guide to Python. - (Reitz, 2016). 
● “Wxpython in Action.” (Rappin, 2006).  

4.7.4. Example 

 
 
4.7.5. Code 
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5. Research Similar Projects 

5.1. IDLE 
IDLE is Python’s Integrated Development and Learning Environment. 
IDLE has the following features: 

● coded in 100% pure Python, using the tkinter GUI toolkit 
● cross-platform: works mostly the same on Windows, Unix, and Mac OS X 
● Python shell window (interactive interpreter) with colorizing of code input, output,           

and error messages 
● multi-window text editor with multiple undo, Python colorizing, smart indent, call           

tips, auto completion, and other features 
● search within any window, replace within editor windows, and search through           

multiple files (grep) 
● debugger with persistent breakpoints, stepping, and viewing of global and local           

namespaces 
● configuration, browsers, and other dialogs (24.6. IDLE, 2016) 
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5.2. THONNY 
Thonny 
One of interesting python IDE’s for learning purposes is Thonny. It was developed by              
Aivar Annamaa who teaches introductory programming course in University of Tartu           
and he “seen that students, who don't have good understanding how their programs get              
executed, struggle the most with programming exercises.” (Annamaa, 2016).  
That's why he created Thonny. It is a Python IDE for learning programming. It can show                
step-by-step how Python executes your programs. 
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6. Virtual Python Environment builder 
 
Virtual Python Environment builder - virtualenv - is a tool to create isolated Python              
environments. 
The plan for first iteration was to display a simple Tkinter window when running ptpython               
and when F3 key is pressed to display history. The problem was the dependency of               
ptpython. When the code was changed and run , it was accesing the ptptython original               
which is installed in usr/lib/bin folder. 
The virtualenv creates an environment that has its own installation directories, that            
doesn’t share libraries with other virtualenv environments (and optionally does not           
access the globally installed libraries either). (Virtual Environments and Packages,          
2016) 
 
Venv advantages: 

● Separation of packages installations - you can use different package sets for            
each project. 

● Separation of python versions - you can use different python versions for each             
project. (Lipiński, 2016) 

 
 
 

7. Mercurial  - source control tool 
“Mercurial is a free, distributed source control management tool. It efficiently handles            
projects of any size and offers an easy and intuitive interface.” (Mercurial SCM, 2016).  
Mercurial was chosen to try out different source control version than Git. Mercurial             
website  (Mercurial SCM, 2016) points that the advantages are: 

● It is fast and powerful 
● Mercurial efficiently handles projects of any size and kind.  
● It is easy to learn 
● You can follow our simple guide to learn how to revision your documents with              

Mercurial, or just use the quick start to get going instantly.  
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8. Summary and Conclusion 
 

The research was done over one month period to research on lot of tools necessary to                
build portable GUI for ptpython shell. First task was to research and get familiar with               
ptpython shell. Ptpython was installed on laptop with Linux OS. Lots of examples has              
been tried out using ptpython shell to get familiar with it’s cool features.  

Mercurial was chosen as source version control. Similar applications has been           
researched - IDLE and Thonny. 

The research was done also to find available GUI Toolkits in python and 8 frameworks               
got picked out - they were installed and simple example has been run to try them out.                 
All these research findings has been summarised and compared to give an overview of              
available GUI frameworks in python and GUI Comparison Table has been created (see             
Appendix A). 

Toga sounded like a very interesting and cool GUI framework to use because it offers               
native look and feel across platforms. Interesting features about Toga - it uses an              
approach that is new for widget toolkits, but well proven in computing: Cascading Style              
Sheets, (CSS) but because it is new tool (only 0.1.0 release) and they were no               
documentation when the research was done (documentation has only been added           
24/3/17) Toga was not picked as the technology. 

At the end of this research the decision was made that Tkinter GUI framework is going                
to be used to develop portable GUI for Ptpython shell because it is already being               
included with the Python standard library, making it the most convenient and compatible             
toolkit to program with and because it offers native look and feel on all platforms. 
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Appendix A 

Comparison of Python GUI framework toolkits 
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