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Timing calculations in Matlab



Timing calculations in MATLAB: Wall clock

@ The commands tic and toc allow the elapsed time of a MATLAB calculation to

be determined
e Think of tic as starting a stopwatch
e The value of toc is the elapsed time since the previous tic

@ For the following, AinvTime is the elapsed time since the call to tic
tic;
Ainv = inv(A);
AinvTime = toc;
@ But, if these lines are typed into the command window then AinvTime includes
the typing time!

What's in a name?

As with any MATLAB command, the value of toc can be assigned to a variable with
any valid name but it is good practice to use a name which indicates what value is
assigned to it
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http://www.mathworks.co.uk/help/matlab/ref/tic.html
http://www.mathworks.co.uk/help/matlab/ref/toc.html

Timing calculations in MATLAB: Wall clock

Avoid counting the typing time by condensing
tic;

Ainv = inv(A);

AinvTime = toc;

into one line as

tic; Ainv = inv(A); AinvTime = toc;

so clock doesn't start until “Return” is pressed
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Formatting data for output in Matlab



Formatting data for output in MATLAB: Why?

e Many MATLAB commands generate output
@ Output is “anonymous” and can take up lots of space
e Without “LHS =" command, just get ans = followed by data

o Example: >> size([1 2 3;4 5 6]) yields
ans =
2 3
e With “LHS =" command, things are little better
o Example: >> [m, n] = size([1 2 3;4 5 6]) yields

m =
2
n =
3
@ Preferable to suppress printing of the output with ;" and format it clearly
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Formatting data for output in MATLAB: sprintf

sprintf

sprintf allows a formatted string to be “constructed” from components including
@ string
@ integer

@ real

Formally

str = sprintf (formatSpec,Al,...,An)

formats the data in arrays A1,...,An according to formatSpec and returns the results
to string str
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http://www.mathworks.co.uk/help/matlab/ref/sprintf.html

Formatting data for output in MATLAB: sprintf

Giving sprintf a single string

>> sprintf (°This is a string’)
yields
ans =

This is a string
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Formatting data for output in MATLAB: sprintf

Inserting an integer into a string

@ Indicate the position of the integer in formatSpec using %d

@ The integer value to use must be defined after formatSpec
e Example:

>>n = 10; A = rand(n);
>> sprintf (’The dimension of A is %d’, n)

yields
ans =

The dimension of A is 10
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Formatting data for output in MATLAB: sprintf

Inserting a real into a string

@ Indicate the position of the real in formatSpec using %g

@ The real value to use must be defined after formatSpec
o Example:
>>n = 10; A = rand(n);
>> tic; Ainv = inv(A); AinvTime = toc;
>> sprintf (’The time for inv(A) is %g’, AinvTime)
yields
ans =
The time for inv(A) is 7.2e-05
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Formatting data for output in MATLAB: sprintf

Inserting an integer and a real into a string

@ Indicate the position of the integer and real using %d and %g

@ The values to use must be defined in order after formatSpec
o Example:
>>n = 10; A = rand(n);
>> tic; Ainv = inv(A); AinvTime = toc;
>> sprintf (’For n = Jd the time for inv(A) is %g’, n, AinvTime)
yields
ans =
For n = 10 the time for inv(A) is 7.2e-05
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Formatting data for output in MATLAB: sprintf

Using disp to save space

@ Single output statement still uses several lines

@ Avoid this by writing output to a string which is then displayed using disp
e Example:
>> str = sprintf(’For n = %d the time for inv(A) is %g’, n,
AinvTime); disp(str)

yields
For n = 10 the time for inv(A) is 7.2e-05
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Formatting data for output in MATLAB: sprintf

Further formatting

@ Much more sophisticated formatting of output is possible
@ Aim for clear output, aligned in columns

e Makes trends easier to spot
e Reduce the scope for error

@ Can also write output to files for further processing using Excel, for example
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Matlab scripts



MATLAB: Scripts

@ MATLAB scripts allow sequences of commands to be stored and performed
@ Allow systematic scientific study

@ Stepping stone to programming with MATLAB
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MATLAB: Scripts - experiments with random matrix

4\ Command Window = B R

>> n=10;
>> A=rand(n);
>> tic; Ainv=inv(A); AinvTime=toc;
>> str=sprintf('For n = %d the time for inv(A) is %4g', n, AinvTime);
>> disp(str);
For n =10 the time for inv(A) is 0.000112408
Jx >>

@ Aim: To repeat the experiment with different values of n
@ Want to avoid having to re-type all the commands

@ Collect the commands into a script
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MATLAB: Creating a script

@ Open the Command History
@ Select the commands of interest

@ Right-click and select Create
Script

@ Opens the Editor Window

Command History

%-- 21/08/2014 11:38 %

n=10;

A=rand(n);

tic; Ainv=inv(A); AinvTime=toc;

str=sprintf('For n = %d the time for inv(A) is %g’, n, AinvTime);
disp(str)

7 Editor - Untitled2*

: Find Fies >
o EHE B B s O
_ compare = -
New Open Save & - EDIT NAVIGATE | Breakpoints  Run  Runand |=f Advance Run and
= e - ~  Advance Time
FLE BREAKPOINTS RuN

EDTOR PUBLISH VEW

1
2
3
4

| Untitled2® 5t | 4 |
A=rand(n);
tic; Ainv=inv(A); AinvTime=toc;
str=sprintf('For n = %d the time for inv(A) is %g’, n, AinvTime);
disp(str)

script In1  Gol 1
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MATLAB: Running a script

Run scripts in two ways

Run

-

e Click on to (save and) run the script

@ Type the name of the script in the Command Window

Command Window @

>> RandAinvTest
For n =10 the time for inv(A) is 8.39212e-05
>> RandAinvTest
For n =10 the time for inv(A) is 8.46911e-05
>> RandAinvTest

For n =10 the time for inv(A) is 8.19964e-05
Jx >>
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MATLAB: Loops

@ Run the script for a set of values of n by using a for loop

for n=10:15; RandAinvTest; end

@ Tells MATLAB to run the script with n =10,11,...,15

Command Window ®

>> RandAinvTest

For n =10 the time for inv(A) is 8.39212e-05

»>> RandAinvTest

For n =10 the time for inv(A) is 8.46911e-05

»>> RandAinvTest

For n =10 the time for inv(A) is 8.19964e-05
fx »> for n=10:15; RandAinvTest; end
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MATLAB: Results

Command Window ®

>> RandAinvTest i
For n =10 the time for inv(A) is 8.19964e-05
>>for n=10:15; RandAinvTest; end

For n =10 the time for inv(A) is 7.77618e-05
For n =11 the time for inv(A) is 0.000204029
For n =12 the time for inv(A) is 0.000295649
For n =13 the time for inv(A) is 7.81468e-05
For n =14 the time for inv(A) is 8.27663e-05

For n =15 the time for inv(A) is 5.88988e-05
fx >

m
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