Multi User Manuel

“Generating test ideas from expressions with booleans and relational operators

A test idea is a brief statement of something that should be tested. For example, if you're testing a square root function, one idea for a test would be "test a number less than zero". The idea is to check if the code handles an error case.” Brian Marick

by Curtis Pettit

Running Multi

The executable file is named Multi and located at ROOT\com\testing\multi\ui\Multi where root is the directory you have installed it to.   

If Java Runtime Environment is properly installed on your computer you can start multi from the command line with java com.testing.multi.ui.Multi

To work with Multi completely in the command line give it the parameter --use-cli

If your web browser is Java capable you can also use it to run multi by giving it the address ROOT/com/testing/multi/ui/swing/applet/applet.html

How to use the Graphical User Interface and Applet

To generate test ideas for an valid expression type(or paste) the expression into the field labeled “Expression:” as you type Multi will generate a set of test ideas for the expression.  For a description of a valid expression see What is a valid expression?

For any reasonably sized expression the results should be near instantaneous.  If you do not see any results check the bottom of the window for a message.  This message indicates that you expression is not valid.  See What is a valid expression for more information.  If your expression has greater than 15 operators you will want to consider using the command line for performance reasons. See How to use the Command Line for details.

Views

Normal

By default the results are displayed in a easy to read table format.  If you want to save the results for later then you probably want to use a different view.

Text

If you want to see the results as plain text then click on the tab labeled Text.  This is useful if you want to save the results to look at later.  Simply select the output and copy it (Ctrl-C in Windows) then paste it to your favorite text editor (e.g. Notepad) and save the file.  

HTML

If you need to post the results to a web page then click on the tab labeled HTML.  This will generate HTML code with the results.  Select the code and copy it(Ctrl-C in Windows) and paste it into your favorite web page editor. 

CSV (Comma Separated Values)

If you need to put the results into a spread sheet then click on the tab labeled CSV.  This will generate text with commas (,) separating the values.  Select the code and copy it(Ctrl-C in Windows) and paste it into your favorite text editor (e.g. Notepad) and save the file with a .CSV extension.  Your spreadsheet program should then be able to read the values correctly.  

How to use the same variable more than once in an expression

Multi now has the ability to understand a duplicate variable.  For example: a||b||(c&&a) is now a valid expression.  However because of the way computers evaluate boolean expressions it may not be possible to achieve multicondition coverage for expressions with duplicate variables.  Multi always outputs the best set of tests it can, and checks if they achieve the coverage.  If it does not achieve the coverage it displays the missing coverage the bottom of the window (in the GUI) or after the test ideas (in the command line).  

A notification of coverage missing may indicate that bugs could hide in the expression even though you implement all the tests ideas generated.  It may also indicates that you have a complex expression that can be simplified without changing its meaning.  

Relational expressions.  Barley True what does that mean?

When Multi is given a relational expression, that is a boolean expression with a relational sign (<, >, <=, >=)  in addition to generating test ideas that give multi condition coverage it will generate ideas for boundary tests.  Boundary tests are tests that are as close as possible to the true false boundary for an expression, because many bugs are found only at the boundaries.  They are generally used to catch “off by one errors” 

Example 

The expression should be 

if (defcon>4) {

fireNukes()

}

The expression was programed as 

if (defcon>3) {

fireNukes()

}

This is clearly a bug, but if your only test when defcon=6 and defcon=2 you have tested both true and false but will never find  the bug (until someone is accidentally nuked). 

A better set of tests would be “defcon barley> 4” (defcon=5) and “defcon==4” (defcon=4). This set of tests would catch the bug. 

How to use the Command Line

When the program is run it will prompt you for an expression.  Type your expression and hit enter when done.  To quit press q and enter.  

What is a valid expression?

A valid expression is made up of valid operators surrounded by valid variables.  

Parenthesis can be used to change the order of operation.  Parenthesis must contain a valid expression (validExpression) 

Valid Operators 

Negation: !, NOT, not

And: &, &&, AND, and

Or: |, ||, OR, or 

Valid variables

Variable names cannot have spaces, or contain the operators characters.  

Relational variables 

Any variable with a relational sign (<, >, <=, >=) will be treated differently. see Relational Expressions 

If you intend for something to be treated as the same variable it must match exactly.  Example a>=5 and a>=4 would be treated as separate variables. 

