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This document contains some brief notes on making computer code run faster.

Despite advances in computer hardware this issue remains as relevant today as it was in the early days of computing.



1. block out sections of code under different conditions


Add more ‘If’ statements to the code to ensure that code is only executed when it is actually needed.

For example


	for each item

		if item_weight <> 0	// new code, entire section unnecessary in this case


			processing 1
			processing 2
			processing 3
			...
			...
			...



2. Cache calculation results

If you have a calculation that is performed many times as the program executes, but always has the same result, execute it once and store the result in a variable which can be used later in the program execution to retrieve the result.



3. Use proper algorithms for sorting, searching etc


Make sure that you use the best algorithms in your code. This can make orders of magnitude difference to the running time of programs.

For sorting, I recommend using the Quicksort algorithm.

For searching, it is often best to ensure that your list is sorted, then do a binary search of the list (rather than scanning the list from first to last).

Remember that you can search a list of over 4 billion items with only 32 comparisons if the list is sorted and you are doing a binary search.



4. Go over code multiple times and refine it


This requires some time and effort, however it's generally worthwhile to go over a section of code and simplify it at least 5 to 10 times before there would be little value in that process



5. Use an ‘Execution Profiler’

Executing profilers are not available in all development environments.

However, if you have one available, the profiler will examine your running code and report on which sections of the code are taking up the most time.

You can then concentrate your efforts on these sections of code.



6. Experimentally remove sections of code

Some programming environments don’t have access to an execution profiler. Even when one is available, it may be of limited use because the reports are frequently very verbose and might not shed much light on where the problem lies.

In these cases, you can remove sections of code from the execution flow until you find the source of the bottleneck.



7. Test the speed of built-in functions

Built in system functions vary greatly in their execution speed.

You should write testing code to test how fast various functions are at running.

You may need to avoid some system functions and use other functions or write your own replacement functions.



8. Look for bugs

Slow system operation may actually be due to a bug somewhere in the system, for example causing a section of code to be repeated a large number of times incorrectly. It should be worth checking the code to ensure that this is not the case.



9. Move code to outer loops

Imagine that you have a section of code similar to the following


for (i=0; i < 100; i++)
{
	…
for (i=0; i < 100; i++)
{
	…
	Code section X
	…
}
…
}



In the code above the item ‘code section X’ is executed 10,000 times.

However, if the result of the operation does not change as the inner loop executes, it may be possible to move this section of code to the outer loop, see below.


for (i=0; i < 100; i++)
{
	…
Code section X
	…

for (i=0; i < 100; i++)
{
	…
	…
}
…
}


Now ‘code section X’ is only executed 100 times.

It may even be possible to move it further out, as below.


…
Code section X
…

for (i=0; i < 100; i++)
{
	…
	…

for (i=0; i < 100; i++)
{
	…
	…
}
…
}


Now ‘code section X’ is only executed once in this routine, instead of 10,000 times.

This optimisation is not always obvious because the applicable item of code may be inside a subroutine.



10. Refer to books for more ideas

The author has written two books on computer programming, titled The Black Art of Programming and Introduction to Computer Science.

These books are available in print from Amazon and also for free download from the author’s websites, see below.
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