
Wow, so manyǇŜƻǇƭŜ ƛƴǘŜǊŜǎǘŜŘ ƛƴ ǿǊƛǘƛƴƎ ŎǊŀǇ ŎƻŘŜΗ ό²ƘƻΩŘ ƘŀǾŜ ǘƘƻǳƎƘǘΚύ
DƛǾŜƴ ǘƘŀǘ ǇŜƻǇƭŜ ǳǎǳŀƭƭȅ ŎƻƳŜ ǘƻ ǘƘŜǎŜ ǘŀƭƪǎ ǘƻ ƭŜŀǊƴ ƴŜǿ ǘƘƛƴƎǎ LΩƭƭ ŀǎǎǳƳŜ ȅƻǳΩǊŜ 
all expert C# coders!
²ŜƭŎƻƳŜ ǘƻ 5ŜǾŜƭƻǇŜǊ 5ŀȅ пΦ aȅ ƴŀƳŜΩǎ .Ŝƴ [ŀƳōΦ
¢ƻŘŀȅ LΩƳ ƎƻƛƴƎ ǘƻ ǘŜƭƭ ȅƻǳ How to Write Crap Code in C# - Anti-Patterns for 
Performance.
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Thistalk is all about writing performantcode, not the other kinds of monstrosities 
that you might regard as crap code.
²ŜΩƭƭ ƭŜŀǾŜ obfustucatedŎƻŘŜ ǘƻ ǘƘŜ tŜǊƭ ǇǊƻƎǊŀƳƳŜǊǎΣ /І ƛǎƴΩǘ ǾŜǊȅ ƎƻƻŘ ŀǘ ƛǘΦ
Managed languagessuch as C# are often criticised for being slower than their 
counterparts such as C++. Often these claims are unfounded. LΩǾŜ ǿƻǊƪŜŘ ƻƴ ǎŜǾŜǊŀƭ
ǇǊƻƧŜŎǘǎ ǿƘŜǊŜ ǇŜǊŦƻǊƳŀƴŎŜ Ƙŀǎ ōŜŜƴ ŀ ǇǊƻōƭŜƳ ŀƴŘ ƻŦǘŜƴ ǇŜƻǇƭŜ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ 
why their code is running slowly. Typicallȅ ǘƘŜȅΩƭƭ ōƭŀƳŜ ǘƘŜ Φb9¢ ǊǳƴǘƛƳŜ ŀǎ ǘƘŜ 
ǇǊƻōƭŜƳΩǎ ƻōǾƛƻǳǎ ǘƘŜǊŜ ǊŀǘƘŜǊ ǘƘŀƴ ƛƴ ǘƘŜƛǊ ƻǿƴ ŎƻŘŜΦ
So what sort of performance pitfalls await the unwary?
Inspiredby the concept of proof by contradiction I decided to take a program and 
ignore Microsoft best-ǇǊŀŎǘƛǎŜǎ ǘƻ ǎŜŜ άIƻǿ {ƭƻǿLǘ /ƻǳƭŘ DƻΦέ
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LΩǾŜ ǿǊƛǘǘŜƴa simple application to analyse the complete works of Shakespeare that 
will allow me to demonstrate various techniques.
Theanalysers have been written as plug-in modules so can I select one, click Analyse 
and it returns statistics for the text. All the analysers implement the same 
functionality, some more quickly than others.
The operation is very simple. Each Shakespeare play is a separate textfile, the 
program scans all the text files in a folder. Splits the text into lines, removes any 
punctationand converts everything to lowercase. Each word is taken in turn and 
looked up in a master dictionary. If we have already encountered the word we 
ƛƴŎǊŜƳŜƴǘ ǘƘŜ Ŏƻǳƴǘ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǘƛƳŜǎ ƛǘ Ƙŀǎ ƻŎŎǳǊǊŜŘΣ ƛŦ ǿŜ ƘŀǾŜƴΩǘ ǎŜŜƴ ƛǘ 
before a new entry is created in the dictionary.
¢Ƙŀǘ ǘƻƻƪ н ƳƛƴǳǘŜǎ ǘƻ ǊǳƴΣ Řƻ ȅƻǳ ǘƘƛƴƪ ǘƘŀǘΩǎ good?
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HowŦŀǎǘ ǎƘƻǳƭŘ ǘƘŀǘ ŎƻŘŜ ǊǳƴΚ ²ƘŀǘΩǎ ŀŎŎŜǇǘŀōƭŜ ǇŜǊŦƻǊƳŀƴŎŜΚ Iƻǿ ƳǳŎƘ 
hardware are we expecting to need to run that code when it goes into production?

The complete works of Shakespeare comes to 2Mb. Should it really take 2 minutes to 
do a simple analysis process 2Mb of data with a 2Ghz CPU!!! 
The first thing to ask is what is the limiting factor? We only reallyhave three choices 
ŀǎ ǘƘŜǊŜΩǎ ƴƻ ƴŜǘǿƻǊƪ ƛƴǾƻƭǾŜŘΦ ¢ƘŜ ƘŀǊŘ Řƛǎƪ ǘǊŀƴǎŦŜǊ ǊŀǘŜ ƛǎ ŀōƻǳǘ мрлaōκǎŜŎ ŀƴŘ ƛǘǎ 
safe to assume that the data would be cached in RAM by the second run anyway. Bus 
bandwidth is over 1Gb/sec which leaves the CPU.

LǘΩǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀǎǎŜǎǎ Ƨǳǎǘ Ƙƻǿ ǉǳƛŎƪƭȅ ǘƘŜ ǇǊƻŎŜǎǎƻǊshould be able to execute some 
code but Word can grammar check a 2Mb document in less than 2 minutes which is 
ǇǊƻōŀōƭȅ ŀ ƳƻǊŜ ŎƻƳǇƭƛŎŀǘŜŘ ŀƭƎƻǊƛǘƘƳ ǘƘŀǘ ǘƘŜ ǎƛƳǇƭŜ ǿƻǊŘ Ŏƻǳƴǘ LΩƳ ŘƻƛƴƎΣ ǘƘƛǎ 
would suggest a problem with my code.

Doing a small test run witha profiler will shed light on the situation and identify 
performance hotspots but sometimes the problems are at a higher level with the 
overall design of your code.
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Micro optimisations are the little tricks experienced programmers pick up over the 
years to make their code run faster.Often they take them from one platform to 
another or pass them on to newer programmers who never verify their effectiveness.

Generally micro optimisationsare a waste of time. Use a profiler to work out if 
ǘƘŜȅΩǊŜ ƴŜŎŜǎǎŀǊȅ ōŜŦƻǊŜ ŀǇǇƭȅƛƴƎ ǘƘŜƳΦ [ƻǘǎ ƻŦ ǊŜŎŜƛǾŜŘ ǿƛǎŘƻƳ ǊŀǇƛŘƭȅ ōŜŎƻƳŜǎ 
out-of-date as the CLR is improved. The JIT compiler in the CLR knows lots more 
about optimisation than you do and has information about lots of special cases.
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Sowhy bother with performance optimisation at all? Lots of people will tell you to go 
out and buy a faster machine.

YouƳƛƎƘǘ ŦƛƴŘ ǘƘŀǘ ŜǾŜƴ ŦŀǎǘŜǊ ƳŀŎƘƛƴŜ ǿƻƴΩǘ ƳŀƪŜ ŀ ƘǳƎŜ ŘƛŦŦŜǊŜƴŎŜΦ ¦ƴƭŜǎǎ ȅƻǳǊ 
code is multi-ǘƘǊŜŀŘŜŘ ŀŘŘƛƴƎ ƳƻǊŜ ǇǊƻŎŜǎǎƻǊǎ ǿƻƴΩǘ ƘŜƭǇ ŀƴŘ ȅƻǳǊ ŀǇǇ ƳƛƎƘǘ ƴƻǘ 
have been designed to scale over multiple machines. If these two factors are true you 
can very easily chew up the processing power of the fastest processor on the market 
by writing crap code.

¢ƘŜǊŜ Ƴŀȅ ōŜ ƻǘƘŜǊ ǊŜŀǎƻƴǎ ǿƘȅ ŀ ŦŀǎǘŜǊ ƳŀŎƘƛƴŜ ƛǎƴΩǘ ŀƴ ƻǇǘƛƻƴ ƛƴŎƭǳŘƛƴƎΥ ȅƻǳ ƘŀǾŜ 
no money, you have no room in your data-centre, you need faster performance 
tomorrow. Remember crap code will still run slowly on a faster processor.

{ƻ н ƳƛƴǳǘŜǎ ǿŀǎ ǊŀǘƘŜǊ ǘƻƻ ǎƭƻǿ ŦƻǊ ǘƘŀǘ ŎƻŘŜΣ ƭŜǘΩǎ ǎŜǘ ŀ ǊŜŀƭƛǎǘƛŎ ǇŜǊŦƻǊƳŀƴŎŜ 
ōŜƴŎƘƳŀǊƪ ŦƻǊ ƛǘΦ ¢ǿƻ ǎŜŎƻƴŘǎΣ ƳǳŎƘ ōŜǘǘŜǊΗ bƻǿ ƭŜǘΩǎ ƭƻƻƪ ŀǘ άƛƳǇǊƻǾƛƴƎέ ǘƘŀǘΦ
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My first anti-pattern is using exceptions for flow control.
¢Ƙƛǎ ƻƴŜΩǎ ǾŜǊȅ ǎƛƳǇƭŜΦ aȅ ŀƴŀƭȅǎŜǊ Ƙŀǎ ŀ ǘƛƎƘǘ ƛƴƴŜǊ ƭƻƻǇ ǘƘŀǘ ƛǘŜǊŀǘŜǎ ƻǾŜǊ ŜǾŜǊȅ 
word in each text file. 
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wŀǘƘŜǊ ǘƘŀƴ ŎƘŜŎƪ ǘƻ ǎŜŜ ǿƘŜǘƘŜǊ ǘƘŜ ǿƻǊŘ ŀƭǊŜŀŘȅ ŜȄƛǎǘǎ ƛƴ ǘƘŜ ŘƛŎǘƛƻƴŀǊȅ LΩƳ ƎƻƛƴƎ 
to add it regardless and catch the InvalidArgumentExceptionǘƘŀǘΩǎ ǘƘǊƻǿƴ ƛŦ ǘƘŜ ƪŜȅ 
already exists.
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