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LANGUAGES, PLATFORMS & TOOLS 

Technical Report 

Matt Pickering 

Abstract 

This report documents the implementation of a simple application in two different and unrelated 

programming languages. The background histories of both languages are described, along with the 

features that they possess. A direct comparison of these features is then carried out, along with the 

provision of a development diary that describes the experiences of using the different languages to 

produce the application.  
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1.1 Introduction 

This report documents the development of two versions of a simple Asteroids game clone. The two 

versions, while not recreating every aspect of the original game, have been created using two entirely 

different programming languages, and implement sufficient functionality to explore the differences 

between them when attempting to achieve the same goal. 

2.1 Selection of Languages 

The programming languages that were selected are C# with Microsoft XNA, a tool suite built upon the 

.NET framework that facilitates computer game development and management; and Python, a run-

time interpreted high-level programming and scripting language. 

Although I am already familiar with C#, I had very limited experience with XNA, having only briefly 

used an early version, called XNA Game Studio Express, released in 2006 (Microsoft Corporation, 

2006). I chose this language out of interest to see the new features of XNA that have been added 

since then, and also for the support it provides for rapidly developing computer games. 

For the second language to compare the application development I short-listed Python because I 

knew almost nothing about it other than its existence, therefore I felt it would provide a suitable 

learning experience. After reading about it, I thought Python sounded ideal, since it isn‟t as 

mainstream as the .NET languages or Java, but was rich with features and was designed around the 

principles of being clear and easy to use (Python Software Foundation, 2011). 

2.2 Background of C# and XNA 

The principal designer and architect of C# is Anders Hejlsberg, who had formed a team to build a new 

language in January, 1999, as part of Microsoft‟s development of the .NET Framework initiative. Prior 

to that, Hejlsberg had been involved in the design of Turbo Pascal, Embarcadero Delphi and Visual 

J++, all of which influenced the design of C# (Hamilton, 2008), along with the fundamentals of the 

Common Language Runtime (CLR). Other key contributors to the development of C# are Scott 

Wiltamuth and Peter Golde (ECMA International, 2006). 

C# was later approved and standardised by ECMA (ECMA International, 2002) and ISO (ISO/IEC, 

2003); with the first version of C# released in January, 2002 (Microsoft Corporation, 2002), as part of 

the .NET Framework 1.0. Since then, C# has been updated at some point during the lifespan of each 

major version of the .NET Framework, with the latest version being C# 4.0, released on April 12, 

2010, as part of .NET Framework 4 (Microsoft Corporation, 2010). 

The open specification by which C# is standardised is known as the Common Language 

Infrastructure, by which all languages of the .NET Framework abide. This means that all of the high-
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level languages of the Framework can be used on different computer platforms without being 

rewritten for specific architectures. For example, C#, VB.NET and J# all compile into the same 

platform independent Common Intermediate Language, which is then further compiled into machine 

code for the current platform. 

During its development, C# was originally called “Cool”, which stood for “C-like Object Oriented 

Language”. Although Microsoft wished to keep this name, they were forced to change it for copyright 

reasons. The name “C sharp” was inspired by musical notation, where a sharp symbol indicates that 

the adjacent note should be played a semitone higher in pitch (Kovacs, 2007). This is also inspired in 

part by the increment operator “++” (used to increase the value of a variable by one) in C++‟s name, 

which was a tongue-in-cheek reference to how C++ was an evolution of C. The sharp symbol is also 

said to look like the plus symbols have been moved closer together. Because the sharp symbol is not 

part of the standard keyboard character set, it is substituted with the hash symbol instead, leading to 

some confusion over how the name should be pronounced, whereby people who have only ever read 

the name will sometimes mistakenly call it “C hash”. 

Some consider C# to be Microsoft‟s answer to Java (c2.com, 2008), since the two languages offer 

similar features. James Gosling, inventor of Java, dismissed C# as a threat, stating that C# lacked the 

reliability, productivity and security of Java (Wong, 2002). The claims that C# borrows heavily from 

Java are refuted by Hejlsberg, who insists that C# is much closer to C++ in its design (Osborn, 2000). 

Despite the similarities between C# and Java, the two languages have become increasingly divergent 

since the release of C# 2.0 in November, 2005. In particular, C# has received updates that facilitate 

functional-style programming, such as the addition of Language Integrated Query (LINQ) extensions, 

a component of the .NET Framework that defines a set of functions for lambda expressions and 

support for anonymous types; allowing C# developers to perform tasks like querying a database with 

much less boilerplate code. 

Microsoft‟s XNA Framework is based on the native implementation of the .NET Compact Framework 

2.0 and the .NET Framework 2.0 for development on the Xbox 360 and Windows platforms, 

respectively. It includes a large number of class libraries that are specific to making games to promote 

code reuse across multiple platforms. XNA was announced in March, 2004 (Microsoft Corporation, 

2004) at the Game Developers Conference in San Jose, California. The name “XNA” originally stood 

for “Xbox New Architecture”, although this has since been changed to recursive acronym of typical 

programmer humour; “XNA is Not an Acronym”. 

The first version of XNA was known as XNA Game Studio Express, released on March 14, 2006, 

providing basic game development tools for Windows and the Xbox 360 platforms. XNA Game Studio 

2.0 was released on the 13
th
 December, 2007 (Klucher, 2007), fully integrating XNA into all versions 

of Microsoft Visual Studio 2005 and providing a new networking API for the Xbox LIVE service. XNA 

Game Studio 3.0 followed on the 30
th
 October, 2008, integrating with Visual Studio 2008 and adding 
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support for the Zune platform and more Xbox LIVE features, which would eventually include the Xbox 

360 Avatars and other improvements like a revised audio and video playback API. The latest version, 

XNA Game Studio 4, was released on September 16
th
, 2010, culminating in support for the Windows 

Phone 7 platform along with its related development tools, and Visual Studio 2010 integration. 

2.3 Background of Python and Pygame 

Guido van Rossum is the author and “Benevolent Dictator for Life” of Python; an interpreted, 

interactive object-oriented programming language. Van Rossum began work on Python in the late 

1980s at the National Research Institute for Mathematics and Computer Science in the Netherlands 

(Venners, The Making of Python, 2003). Python was designed to promote productivity, and has a 

reputation for a clean syntax that is easy to read. 

Prior to the development of Python, Van Rossum worked as an implementer on a team that was 

building a language called ABC (inspired by SETL), which intended to be a programming language 

that could be taught to people who were computer literate but not software developers; as was its rival 

language, Basic. Unfortunately, ABC was not a success; Van Rossum speculates that this was 

because there was no Internet at that time to provide efficient distribution of the language. 

Consequently, Van Rossum moved to a different project, the Amoeba project, which was a distributed 

operating system. While working on this, Van Rossum had enough flexibility to begin work on a sub-

project within the scope of what was already being developed. Finding a need for a simple scripting 

language, Van Rossum began building a virtual machine, parser and runtime, based on the 

experience of ABC‟s strengths and weaknesses; which would eventually become Python. 

Python is named after the 1970s BBC comedy series “Monty Python’s Flying Circus”, since Van 

Rossum wanted a name that was short, unique and slightly mysterious (Python Software Foundation, 

2011, p. Why is it called 'Python'?). This also reflects the goal of Python‟s developers to make it fun to 

use. For instance, Python‟s documentation is littered with playful Monty Python references, like the 

use of “spam” and “eggs” as example function or variable names rather than the traditional “foo” and 

“bar” (Python Software Foundation, 2011, p. Whetting Your Appetite). 

Rather than building a core standard library that contained all of the desired functionality of the 

language, Python was designed from the ground up to be highly flexible and extensible. This meant 

that Python provided several built-in object types, such as dictionaries, lists, numbers, and strings, 

and so on, but third-party programmers could add their own object types to the system. These 

extension modules can be written in either Python or C, granting a large degree of platform 

compatibility. Over time, the core libraries have been extended to become a large and comprehensive 

set of tools suited for a wide variety of tasks. 
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While originally intended as a bridge between a system‟s shell (operating system interface) and C, 

Python gradually became a language used for large-scale applications rather than just simple scripts, 

but maintained its ease of use, as inspired by ABC. As a result, Python is often used to educate new 

and aspiring programmers, and has gone on to be used by many large organisations like Google, 

Yahoo, NASA and YouTube (Python Software Foundation, 2010). 

Full automatic memory management support was included with Python 2.0, released on the 16
th
 

October, 2000; which also added Unicode support. At this point, Python‟s development became a 

community-backed effort (Kuchling & Zadka, Undated): An open source project managed by the 

Python Software Foundation. Python 2.0 is considered the “status quo”, maintaining backward-

compatibility with all preceding versions (Python Software Foundation, 2011). In contrast, Python 3.0 

(also known as Python 3000 or Py3k), released on the 3
rd

 December, 2008, renounced all of the 

deprecated features in order to clearly represent the direction of the language‟s future development 

(Python Software Foundation, 2010); although the major features of Python 3.0 have been back-

ported to the most recent versions of Python 2.0. Python‟s development is conducted by the Python 

Enhancement Proposal (PEP) process (Python Software Foundation, 2000), which are standardised 

design documents containing general information related to Python; including proposals, descriptions, 

rationales, and feature explanations. These PEPs are then reviewed by Van Rossum himself (van 

Rossum, 2002). 

There are several implementations of Python, the mainstream version of which is known as CPython, 

written in C89 standard C (Python Software Foundation, 2001), which was developed from the very 

beginning to be cross-platform. Alternative implementations include Jython, which compiles Python 

into Java byte code for Java Virtual Machine (JVM) implementations, and IronPython, which follows a 

similar approach in order to run Python programs on the .NET Common Language Runtime. 

Python provides very little native support for developing games. Third-party modules designed for 

creating games are usually used for facilitating this task, such as „Pygame‟ (Shinners, About, 2009). 

Pygame is built over the Simple DirectMedia Layer (SDL) library, a free and open source multimedia 

library written in C for interfacing with the graphics, sound and input devices of various platforms 

(SDL, 2011). 

Pygame was originally built by Pete Shinners to replace PySDL when it suddenly ceased 

development and disappeared. Pygame was released under the GNU Lesser General Public licence 

and has been an on-going open source community project ever since. The latest version of Pygame 

is v1.9.1, released on the 6
th
 August, 2009 (Shinners, Downloads, 2009). The library abstracts the 

interfacing with the graphics hardware away from the game‟s logic, allowing the entire game to be 

written in the high-level language of Python, without requiring any of the low-level mechanics of C or 

its derivative languages. 
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2.4 Features of C# and XNA 

C# is intended to be a simple, modern, type-safe and general purpose programming language that 

supports multiple paradigms, including imperative, declarative, functional, generic, object-oriented and 

component-oriented programming (ECMA International, 2002). C# combines the high productivity of 

Rapid Application Development (RAD) languages and the raw power of C++, and should immediately 

be familiar to existing C and C++ programmers. 

As the definition of C# evolved, the goals used in its design have expanded to include support for 

software engineering principles such as strong type checking, array bounds checking, detection of 

attempts to use uninitialized variables and garbage collection (ECMA International, 2006). Software 

robustness, durability and programmer productivity were all highly prioritised throughout the 

development of C#. 

The language is intended for use in developing software components that are suitable for deployment 

in distributed environments, meaning that source code portability is very important; as is the portability 

of programmers themselves. This is why C# emphasises similarities in design to C and C++, so that 

programmers who were already familiar with those languages would be able to acclimatise to C# 

quickly and easily. C# also prioritises internationalisation, meaning that it is adapted and translated to 

the languages and dialects of many different countries, without changing its basic engineering 

principles. 

C# is intended to be suitable for both large systems that use sophisticated operating systems and 

very small systems, such as embedded systems that only perform a few dedicated functions. 

Although C# is designed to be economical in its consumption of processing power and memory, it 

cannot directly compete with the performance of C or assembly language (ECMA International, 2006), 

since the automated aspects of C# such as its garbage collection cannot easily be manipulated into 

being more efficient, unlike languages that require manual memory management. 

One of the most prominent features of C# is its use of a Common Type System (CTS). There are 

essentially two kinds of types: Values and references. Value types include the simple base types, 

such as “char”, “int”, “float” and “enum” types, and directly contain their data. Reference types 

include classes, interfaces, delegates and arrays, and store references to objects. It is possible for 

two reference objects to reference the same object, therefore modifying one will actually alter both; 

but it is not possible for operations on a value type to affect any other, because each value type holds 

its own copy of the data. Value types in general are internally allocated on the stack for performance 

reasons. 

C# supports the process of “boxing” and “unboxing” (Microsoft Corporation, 2010); whereby boxing is 

the operation of converting the value of a value type into the value of a corresponding reference type, 

which is performed implicitly. This technique is used to store value types on the heap instead of the 
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stack; the operation allocates an object instance on the heap then copies the value into the new 

object, leaving a reference to that object on the stack. Unboxing is the operation of converting a 

previously boxed reference type value into the value of a value type, which requires an explicit type 

cast. Both operations are considered computationally expensive, because of the allocation and 

copying that is involved in boxing, and the casting validation involved in unboxing. 

The Common Type System is not dissimilar to Python‟s object typing system (Python passes 

“references-to-objects by value”, like Java). C#‟s Boolean type is also strictly limited to a true or false 

value, unlike that of C++ where anything that does not have a value of zero evaluates to true, 

including integers or memory addresses. This is intended to catch the common programming error of 

using the “=” assignment operator instead of the “==” equality operator in conditional expressions. 

Although pointers can be handled in C#, they can only be dereferenced within code blocks marked as 

“unsafe”, and any program that contains unsafe code requires elevated permissions to run. 

Normally, all object access is done through safe object references that must either point to a properly 

constructed object or have a well-defined “null” value. It is impossible to retrieve a reference to an 

object that has already been reclaimed by the garbage collector or any other random block of 

memory. The garbage collector automatically releases any memory that is no longer needed, 

addressing the problem of memory leaks and relieving the programmer of the responsibility of 

memory management. 

There are no global variables or functions in C# - all functions and variables much be declared with 

the scope of a class. To circumvent this, public static classes are used. Variable shadowing is also 

not allowed in C#, whereby a variable nested in the scope of an inner code block cannot have the 

same name as another variable in the enclosing variable, regardless of what type the two variables 

are. This leads to much less confusing code, as variable shadowing occasionally occurs by accident 

in large programs. 

C# has “try … catch” blocks for handling run-time exceptions, which is similar to Python, but like 

Java, C# also provides a “try … finally” block, whereby code inside the finally statement is 

guaranteed to be executed irrespective of how the try block exited, allowing any allocated resources 

to be cleaned up (Microsoft Corporation, 2007). 

Since C# is a part of the .NET Framework, Microsoft Visual Studio is the IDE of choice for developing 

C# applications, having supported the language since February, 2002. The latest version is Visual 

Studio 2010, using .NET Framework 4 (Taft, 2010). Visual Studio is a highly sophisticated 

development environment, supporting IntelliSense, syntax highlighting, refactoring, an integrated 

debugger, forms designer, web designer, class designer, database designer and source control. 

Visual Studio uses plugins to add support for new programming languages and features, meaning 
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that almost any aspect of its functionality can be enhanced. The Express editions of Visual Studio are 

available for free, but only support the most basic core features. 

The XNA Framework runs a version of the Common Language Runtime, available for Windows XP, 

Windows Vista, Windows 7, Windows Phone 7 and the Xbox 360, that is optimised for gaming to 

provide a managed execution environment. This means that games running the XNA Framework can 

be written in any .NET language, but only C# is supported in the XNA Game Studio Express IDE and 

all versions of Visual Studio (Microsoft Corporation, 2007). 

Starting a new XNA project will automatically generate a code template that is immediately ready to 

run, the programmer simply needs to fill in the logic and provide assets to get started. The generated 

code provides two classes, a Program object and a Game object. The Program file is simply the entry 

point to the game and constructs the Game object. The Game class starts with four functions; an 

“Initialize()” function for setting the initial values of variables, a “LoadContent()” function for 

importing media such as textures and audio, an “UnloadContent()” function for releasing those 

assets when the game is finished with them, an “Update()” function that is repeatedly called to 

reflect the latest changes in the game‟s logic, and a “Draw()” function which is called as often as the 

graphics device can manage in order to render the game scene (Grootjans, Undated). 

The XNA Content Pipeline encapsulates the low-level technological details involved in developing a 

game, greatly simplifying typical tasks like the process of loading and displaying textures of varying 

formats. The framework itself takes care of the platform specific dependencies so that the 

programmer can concentrate on making the actual game. One such tool for creating platform 

independent content is the Cross-platform Audio Creation Tool (XACT). The framework also provides 

a straightforward interface to compatible peripherals like the Xbox 360 controller, allowing for simple 

input management and also advanced functionality like force-feedback. 

2.5 Features of Python and Pygame 

Python is a clear and powerful programming language, comparable to Perl, Ruby, Scheme or Java 

(Python Software Foundation, 2008). It supports multiple paradigms such as object-orientation, 

multiple inheritance, structured programming, imperative programming, and even aspect-oriented 

programming and functional programming to lesser extents. 

Owing to its large and extensible core library and ability to leverage lower-level languages like C and 

C++, Python can interface with many other languages, which may in turn provide interoperability with 

yet more languages. This makes Python a powerful “glue language” between differing languages and 

tools (Python Software Foundation, 2010). Python is particularly well suited for developing Internet 

based applications, having implemented a platform independent socket access module early on 

(Venners, Python's Design Goals, 2003); which supports a large number of standard protocols such 

as MIME and HTTP. 
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When Python is installed, a development environment called IDLE (Integrated Development 

Environment) is provided. IDLE has a very simple interface, similar to that of Microsoft Notepad. It 

provides syntax highlighting, smart indentation, auto-completion and debugging facilities like 

breakpoints and access to the call stack, but little else. IDLE can be used in two ways: Single Python 

code statements can be typed into the interpreter and executed immediately in what is called 

“interactive mode” (Python Software Foundation, 2011), allowing Python to act like a shell or 

command line environment; or the editor can be used to create complete Python modules that work 

together to make a large program (Sthurlow.com, 2005, p. Lesson 2). 

Python uses a clear and elegant syntax, whereby it often uses keywords for operations represented 

by punctuation in other languages, such that it is intended to be more human-readable. This is 

sometimes referred to as “syntactic sugar”, a feature seen in many programming languages that are 

designed to be easy to use and learn, like Microsoft Visual Basic. Python is also unique amongst 

popular programming languages in that it uses whitespace (indentation) as code block delimiters 

(known as “the off-side rule”), rather than braces or other block delimiters. 

These features that emphasize code readability form the key component of the philosophy behind 

Python. The developers of Python promote a particular “culture” or ideology based on what they want 

the language to be, which rejects exuberant syntax in favour of a sparser, less-cluttered grammar that 

is favoured as “beautiful, explicit and simple” (Peters, 2004). While Python allows programmers to 

adopt whatever style they wish, it encourages the idiom of “there should be one – and preferably only 

one – obvious way to do it”, in contrast with Perl‟s approach to language design which favours “there 

is more than one way to do it” (Asher, 2008). 

Python functions have an explicit “self” parameter, used to access variables of the class that the 

function belongs to, in contrast to the implicit “this” pointer of other languages like C++, meaning 

that Python functions are entirely and properly encapsulated (in fact, Python functions behave just like 

an object type). Python also features dynamic name resolution, meaning that it sacrifices checking for 

variables that are out of scope at compile time for more flexibility at runtime. Objects being called 

upon are looked up by name as the program executes, which is known as “late binding” or “duck 

typing”. This means that Python relies heavily on exception handling to deal with errors, and therefore 

it is “strongly typed”; despite using a dynamic object typing system. In a strongly typed system, 

operations will fail when performed on objects of an unsuitable type because they are not well defined 

(for example, attempting to perform division on a string). In contrast, C# is forced to use static typing 

because the Common Intermediate Language does not support dynamic typing (Pobar, 2005). 

There are three variations of representing collections of variables in Python (Sthurlow.com, 2005, p. 

Lesson 6). The first is a simple “list”, which acts much like a straightforward array of data. Elements 

of a list are accessed using an index value. The second is called a “tuple”. Tuples are similar to 

enumerations in C#, in that you cannot change the values of a tuple after it is declared, but the 
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elements are accessed in the same way as a list. Finally, the third variation is referred to as a 

“dictionary”, which works in the same way as a std::map from the C++ standard template library. 

Dictionaries contain keys paired with a value, and are not numbered or in any specific order; the 

elements are accessed using the key instead. 

Van Rossum ventures that Python offers increased productivity to programmers for many reasons, 

foremost of which is that Python does not require typing much code to achieve the same results as 

other languages; as much as five times less than Java for a typical piece of code, even though Python 

and Java are somewhat similar. With this ratio, there is much less code to maintain and change in 

Python compared to other languages (Venners, Programming at Python Speed, 2003). Python also 

provides a combination of reference counting and cycle-detecting for automatic memory management 

(garbage collection), removing the need for the programmer to write boilerplate code. 

Because of its interpreted nature, Python is not usually used for game development beyond simple 

2D sprite-based games, due to performance considerations. In a Pygame tutorial, David Clark notes 

that the pygame.display.update() function consumes a large amount of time to redraw the 

screen (Clark, Undated) and recommends using a “dirty rects” technique to only redraw parts of the 

screen that have changed since the previous frame to conserve performance. In addition, Pete 

Shinners, the creator of Pygame, states that while Python and the SDL are very powerful; they are 

limited to software rendering and/or 2D graphics (Shinners, Python Pygame Introduction, Undated). 

Due to this, and also owing to Python‟s dynamic object typing system, Python is often used as a 

scripting language like Lua or Tcl to add supporting functionality to larger games instead; for example, 

Python was fully integrated throughout Firaxis Games‟ Sid Meier’s Civilization IV (Firaxis Games, 

2005) along with XML, allowing players to easily modify the game‟s graphical user interface and script 

their own AI scenarios (Caudill, 2005). 

3.1 Comparison 

The following table (Table : Feature Comparison) provides a direct comparison and summary of the 

features of C# and Python (Voegele, Undated). 
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Table : Feature Comparison 

 Language 

Feature C# Python 

Intended Usage Application, Web General, Scripting, Application, 

Web 

Standardised ECMA, ISO No 

Development Process Closed-source Open-source 

Supported Paradigms Imperative, Object-oriented, 

Generic, Reflective, Functional 

Imperative, Object-oriented, 

Aspect-Oriented, Reflective, 

Functional 

Memory Management Automatic Automatic 

Type Strength Strong Strong 

Type Safety Safe Safe 

Type Expressions Explicit Implicit 

Type Checking Static Dynamic 

Composite Type 

Compatibility 

Name-based Property-based 

Exception Handling Yes Yes 

IDE Microsoft Visual Studio IDLE 

Game Development Support Microsoft XNA Framework 4 Pygame 1.9.1 



BSc Computer Games Programming Matt Pickering 

 

14 

 

4.1 Conclusion 

Both C# and Python were enjoyable languages to use for this project, and I am glad that they were 

the languages I chose. I also felt that I made the correct choice in developing the C#/XNA version 

first, because although I had not used it in a long time, what I could remember coupled with my 

stronger familiarity with C++ allowed me to produce a decent code structure and get the project going 

quickly – something that demonstrates the success of C# in terms of being intuitive to C/C++ 

programmers. Visual Studio was also a great asset for producing the game, and it was very refreshing 

to rediscover just how helpful IntelliSense is in C#. 

Memory management is not something that bothers me too much in C++, thanks to the 

_CrtDumpMemoryLeaks() function provided by the crtdbg.h file; and I would willingly trade 

automatic memory management for the ability to use pointers, as I believe it is useful to have explicit 

control over what is being passed around between functions. While more typing is involved in C++, I 

find that header files are beneficial for providing a concise description of what a class does and what it 

contains.  In C# in particular my classes got fairly untidy since my variables and functions would end 

up disorganised. The main drawback to automatic memory management is performance. Speed 

appears to be more of an issue in Python, possibly because of its dynamic typing system where 

everything is checked at runtime rather than compile time. 

Learning Python was a fantastic experience, which surprised me greatly as I was not confident about 

using a language that I knew nothing about. It certainly lived up to its reputation for having a clean 

and clear syntax; the whitespace indentation is something I like very much and would happily 

welcome in other programming languages. The two features of Python that I found the most difficult to 

get to grips with were the dynamic object typing system and the need to pass the “self” parameter 

into functions in order to access instance data. I had not used a programming language with dynamic 

typing before, and it felt unnatural to let the program decide what type my variables should be by 

itself; however, after using Python for a while I found myself habitually typing its syntax into Visual 

Studio when working on the C# version. As for the “self” parameter, it was plain forgetfulness that 

tripped me up when writing new functions; it also took me a while to understand exactly why it was 

necessary as the Python documentation is a little overwhelming in terms of volume rather than 

technical complexity. 

I am pleased that I managed to get my Asteroids game running identically in both languages, 

although I regret that I didn‟t make them fully fledged; it would not have been too difficult to add audio, 

menus and the infamous UFO to either version. However, due to time constraints I decided that there 

was too much risk of breaking the code and that it would be undesirable to have a half-implemented 

feature in the game. For a reflective journal of the development process of the two versions of the 

game, please refer to the Appendix item: Development Diary. 
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Appendix 

Development Diary 

The following journal entries describe the development process that I underwent to produce the two 

versions of my application. 

Week 1 

I am unsure as to which languages I want to use, or even what I want to make; although I am fairly 

keen on the idea of making a game. I need something that is suitably complicated to demonstrate and 

compare the functionality of two differing programming languages, which a simple game should be 

able to do adequately. 

One of the languages should be one that I am already familiar with. In order of preference, I have 

chosen the following programming languages for that criterion: 

• C++ 
• DirectX 9 
• Visual Basic 

As a middle ground, I am somewhat familiar with the following languages or I haven‟t used them in a 

while, but I feel that they may be suitable for the assignment (again in order of personal preference): 

• XNA 
• C# 
• Java 

The next category are languages that I believe would be good for the second part of the assignment, 

since I know very little about them but I am interested in learning more: 

• Python 
• Lua 
• OpenGL 
• Other versions of DirectX 
• F# 

Finally, a list of languages that I don‟t feel comfortable with for this assignment and have therefore 

ruled-out: 

• C 
• Ruby 
• Perl 
• Tcl 

There are some combinations of languages that I doubt will fulfil the assignment specification. For 

example, DirectX and OpenGL are really just APIs and are unlikely to count, and using any 
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combination of the .NET language family is probably a waste of time because they would be so 

similar. 

Week 2 

I‟ve decided that the languages I‟d like to use for this assignment are XNA and Python. Although I 

haven‟t used XNA for quite some time, I‟m curious to see what‟s new and I‟m sure that the syntax will 

come back to me. I feel a little tentative about Python; the documentation on the website is somewhat 

difficult to read because there is so much of it. However, I have heard good things about Python and 

look forward to learning something completely new. 

As for the application I plan to make with these languages, I am sticking with a game, although I need 

to narrow down the type of game – the problem is that I don‟t really know what Python is capable of at 

the moment. 

After doing some research I have seen some Python games, but they are all simple in nature 

suggesting that Python may be unable to leverage much performance. As a result, I‟ve decided that 

I‟d like to make some sort of top-down or side-scrolling shooter game, like Atari‟s Asteroids, Capcom‟s 

1942, Random Access‟ SWIV, Toaplan‟s Zero Wing and Hellfire or Seibu Kaihatsu‟s Raiden. 

My backup choice would be a top-down racing game like Bally Midway‟s Spy Hunter or Codemasters‟ 

Micromachines, or a platformer game like SEGA‟s Sonic The Hedgehog; but I would prefer to avoid 

anything that requires more than a basic AI, because that would involve writing a lot of unhelpful 

code. While I am also tempted to make a game similar to Wendell Hicken‟s Scorched Earth, any 

games that require a second player as mandatory are not likely to be a good choice; a game that can 

be played and evaluated by just one person would be preferable, ruling-out most board games. 

Week 3 

I have had my project approved and have downloaded all of the tools I need to begin developing in 

both XNA (using Visual C# 2008 Express Edition) and Python 2.7. Although Python 2.7 is not the 

latest version of Python, it has much better backward compatibility, which is recommended for 

developing games. 

Following this, I went to the library and borrowed some books on the two languages, which I hope to 

prove useful. I plan to begin developing the C#/XNA version first, since I have more familiarity with the 

.NET languages. 

Week 4 

I spent the majority of my time this week producing assets for my game – I made them entirely from 

scratch using Adobe Photoshop, based on screenshots of the original Asteroids arcade game that I 

found on the web. I created the space ship first, and loaded it into my XNA project so that I could test 
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my drawing code. Everything worked okay, so the next step was to create the six asteroid textures, 

two large, two medium and two small. 

Creating textures was not my only option, since I could have created vertices and drawn the objects 

using vector art just like the original game; I decided not to do this however because I could not find 

vector coordinates that looked anything like what the original game used, and I also do not know if 

vector art would be possible in Python. 

I have made many improvements to the code structure, having created a class for the player ship and 

asteroids in order to properly encapsulate them.  

Week 5 

I made a lot of progress on the C#/XNA version this week. I added input so that the player‟s ship can 

be moved around. I couldn‟t actually remember if the velocity of the ship decayed over time in the 

original game, but I added it anyway since it felt beneficial to gameplay. 

I also added bullets to the game so that the player‟s ship can shoot, but there is no interaction with the 

asteroids yet. Tweaking the properties of the bullets so that they appeared at the correct position in 

respect to the player ship was a little trickier than I expected, but now they behave correctly and move 

with the proper velocity. I used my past experience of designing a particle system for the code 

structure for the bullets, giving them a “lifespan” value that dictates when they should disappear. I 

have deliberately restricted the player‟s “shoot” button to one shot per button press, meaning that the 

button can‟t simply be held down to fire repeatedly. 

Finally, I added “wrapping” to the game level so that when any object floats off one side of the screen; 

it appears on the other side; just like in the original game. I made sure to take the object‟s size into 

account when the wrapping occurs, so that they appear to move completely off the screen before 

moving on to the screen on the opposite side. 

Week 6 

The C#/XNA version of the game is now fundamentally complete. The game stores a list of asteroids 

in the current level, with the first level spawning four asteroids. Each time all of the asteroids are 

destroyed, the level is incremented along with the number of asteroids. 

The biggest change was the collision detection system. In the event that an asteroid collides with 

something else (as in, something else that isn‟t another asteroid), both entities involved in the collision 

are ultimately destroyed. Before that, however, the asteroid involved in a collision is added to a 

“destroyed” list. Any asteroids in the destroyed list are split into smaller asteroids (if possible) before 

they are removed, by looking at the size of the asteroid, choosing the next smallest size, and then 

creating two of the new smaller asteroids at the old one‟s position with random velocities. 



BSc Computer Games Programming Matt Pickering 

 

22 

 

If the player‟s ship was involved in the collision, they lose a life and must wait briefly before they can 

respawn. If one of the player‟s bullets collided with the asteroid instead, the player receives some 

points added to their score, based on what size asteroid they destroyed. 

I have immediately begun moving on to the Python version of the game, but before I can work on it in 

earnest, I must spend some time learning about Python itself. Included with the submission of the 

Python source code are results of some tutorials that I followed in order to achieve this. I started with 

very simple programs that demonstrated syntax, variables, functions, classes, lists, tuples, 

dictionaries, conditional statements, error handling and input/output; all the while I was familiarising 

myself with IDLE, Python‟s development environment. It took some time to get this far however, as 

most tutorials began with using Python in “interactive mode” rather than writing actual programs. 

A third-party library is needed for developing games in Python. After searching for a while, I came 

across „Pygame‟, which seemed suitable for my needs. I downloaded and installed the latest version 

of Pygame, v1.9.1. Pygame also came with a great deal of documentation and tutorials for some very 

simple games that demonstrated drawing and input. 

Week 7 

Pygame is nowhere near as straightforward as XNA to use for game development, which is a shame 

beause Python itself is a very enjoyable language to use. The main issue is the limitations of IDLE 

make it somewhat difficult to debug. 

Another problem I have had is the lack of a vector module (although it is possible to get by without 

one by using trigonometry). I have written one many times before, so I decided to save myself the 

hassle of doing it again by sourcing a module called “Euclid.py”, which provided a fantastic 

implementation that was highly optimised, although it was perhaps overkill – it provided both 2D and 

3D vectors, along with matrices and quaternions. 

Also, everything in Pygame seems to be relative, rather than absolute – instead of setting the position 

of the ship to the centre of the screen, I have to move it in both the X and Y directions by half of the 

screen width and height respectively. It also took me a long time to properly understand how to move 

sprites around in Python, since by default the origin is at the (0, 0) position of the texture with no 

change it. This isn‟t too much of a problem since you can offset the sprite by half its size to get the 

correct behaviour, but the correct solution that I found later is to move and rotate the sprite‟s “rect” by 

its centre point, rather than performing operations on the sprite directly. This also allows for the 

absolute positioning that I was trying to do before. 

The other thing that caught me out in Pygame was that all of the rotations are done in degrees, 

whereas XNA uses radians. Not performing the conversion properly results in some very strange 



BSc Computer Games Programming Matt Pickering 

 

23 

 

behaviour indeed, whereby the ship will end up flying sideways and backwards because the sprite‟s 

rotation does not match the velocity direction. 

Because Python does not have a content pipeline like XNA, I have written a separate “Loader” 

module that handles the loading of textures. I found that the format I had used for the XNA version did 

not preserve its transparency in Python, so I had to change the images to bitmaps and specify an 

alpha colour manually. The Loader class is used in the constructor of each entity that requires a 

texture, in contrast to the XNA version which loads all textures up-front then assigns them to entities 

later. 

One advantage of these modern programming languages over the original Asteroids is that I am 

easily able to rotate sprites (or transform vertices), allowing me to have the rocks spinning as they 

float around in addition to the rotation of the ship. However, to make the game more authentic I would 

have to make my own animations for the ship‟s thruster or for any explosions in the game. 

Week 8 

This week I have run in to a problem in my Python version, whereby the random number generator 

code that I was using would produce the same velocity for both of the asteroids spawned from a 

larger one when it was destroyed. To solve this I had to make a new function called “spawnSubRock”, 

which would generate just one smaller asteroid at a time, rather than trying to generate both inside 

the same function call. Presumably this bug was caused by a lack of granularity in the seeding of the 

random number generator, but needless to say it was time consuming to debug. 

I have tidied up the code somewhat, adding text that displays the current level, number of lives and 

score. I also added a “game over” mechanic, whereby if the player loses all of their lives, the game 

starts over. I added timers to both versions for controlling the respawn delay, but in Pygame I was 

unable to figure out how to do this with a proper timespan, so I had to resort to using a number of 

frames over time. Pygame allows you to explicitly set what framerate you desire, and will crudely 

delay calling its update function if it is running faster than the desired framerate. XNA is more 

sophisticated in this respect, since the “Draw” call is performed as often as the graphics device can 

handle, and is distinctly separate from the call to “Update”, which refreshes the game logic. 

One thing that I did not realise until it was too late was that everything is public by default unless its 

name is preceded by a double underscore – there is no access specifying keyword in Python. This is 

different from C# where class members are private by default, but the public, private or protected 

keywords can be used to explicitly set the visibility of data and functions. Python has no concept of 

protected class members at all. 
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Week 9 

I spent this week doing bugfixes. In particular I went back to the XNA version and brought it up to the 

same level as the Python version, since I had ended up taking it further. I considered adding sounds 

to the game in both versions, since it is relatively easy to do, but unfortunately I was unable to find 

any sound effects that I liked. I also wanted add the UFO, but did not have a texture for it. In the end I 

decided that it was perhaps best to leave the game as it is, since it works. I did not feel it was worth 

the risk of breaking the game or leaving a half-implemented feature in it. 

Overall, I think that despite all of the teething problems of learning a new language, I enjoyed making 

the Python version more. I think it was the learning experience that made it so enjoyable, rather than 

what I produced. I also enjoyed revisiting XNA and applying what I had learned from my previous C++ 

experiences to a language well suited for rapidly developing games, feeling much more comfortable 

with my understanding of how everything worked this time around. 

Week 10 

From this point onwards, I am working on the documentation side of the project; i.e. this report. The 

additional time spent performing research on the two languages has been very interesting and 

illuminating, especially looking at the ECMA language specification for C#; there is a great deal of 

valuable information there about how to get the most out of C#. 
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Source 

The source code for these programs has been omitted from the online version of this document. 


