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Syllabus Content:

2.4.3 Program testing strategies:
# choose suitable data for black-box testing
# choose suitable data for white-box testing
% understand the need for stub testing

Testing strategies

Finding syntax errors is easy. The compiler/ interpreter will find them for you and usually gives
you a hint as to what is wrong.

Syntax Error:

A syntax error is a 'grammatical’ error, in which a program statement does not follow the rules
of the high-level language constructs.

Syntax error: an error in which a program statement does not follow the rules of the language

::] (General) f M rat
—IModule Modulel When Syntax error occurs, VB IDE underlines
il Sub Main() wrong syntax, and gives options for corrections.
Dim numb s Integen

Consolee.writeelinesf)

=2028~5E

ello Dear, Enter your lucky number™)

'If your Lucky numbner is correct, you will win a car ™)

eadLine()

Console.WriteLine(
Console.WritelLine
number = Consol

While number <> -1
Conscle.WriteLine("Sorry Dear, You lost Enter your lucky number again ™)
number = Conscle.Readline()

End

Conscle.Writeline("HURRAAYYY, You'we just won a HOND& CIVIC™)
Conscle.Writeline("The Lucky number you'wve entered is ™ & number)

Console.ReadKey()
End Sub

End Module

Much more difficult to find are logic errors and run-time errors.
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A run -time error occurs when program execution comes to an unexpected ha It or 'crash’ or it
goes into an infinite loop and 'freezes'.

Logical Error:
Logic error: an error in the logic of the solution that causes it not to behave as intended

Run-time Error:

Run-time error: an error that causes program execution to crash or freeze

Testing

Both of these types of errors can only be found by careful testing. The danger of such errors is
that they may only manifest themselves under certain circumstances. If a program crashes
every time it is executed, it is obvious

. T T
there is an error. - emnereres b e =
~Module Modulel +

Dim MenuChoice As String -

If the program is used frequently and
appears to work until a certain set of
data causes a malfunction.

Dim ProgramEnd As Boolean = False
Sub EnterfewStudent()
Console.Writeline(“EnterNewStudent routine called™)

. . . End Sub
That is much more (_jlfflcult to discover 5 Sub AmendDetails()
without perhaps serious Console.WriteLine("AmendDetails routine called”)
End Sub

consequences. - Sub Printlist()

sole.WriteLine("PrintList routine called")
End Sub
Sub SearchByName()
onsole.writeline("SearchByName routine called")

Stub testing

End Sub

When you develop a user interface,
you may wish to test it before you i =n
have implemented all the facilities. Showtenu()
MenuChoice = Console.ReadLine()
. . , Select Case MenuChoi
You can write a 'stub' for each i
procedure (see Figure). - Mttt ()
sse "2"

. FmendDetails()
The procedure body only contains an Case "3*
output statement to acknowledge that o PEPELERL)
the call was made. SearchByName()
Each option the user chooses in the o

1 . rogramEnd = True
main program will call the relevant Case Else
procedure. i Sele;;-;:_e.‘ririte.ine(":nv'alic choice. Try again™)
Loop Until ProgramEnd
End Sub
End Module
% -4l | 2
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Black-box Testing:
As the programmer, you can see your program code and your testing will involve knowledge of
the code (see the next section, about white-box testing).

As part of thorough testing, a program should also be tested by other people, who do not see
the program code and don't know how the solution was coded.

Such program testers will look at the program specification to see what the program is meant to
do, devise test data and work out expected results.

Test data usually consists of normal data values, boundary data values and erroneous data
values.

The tester then runs the program with the test data and records their results. This method of
testing is called black-box testing because the tester can't see inside the program code: the
program is a 'black box'.

Where the actual results don't match the expected results, a problem exists. This needs further
investigation by the programmer to find the reason for this discrepancy and correct the program.

Once black-box testing has established that there is an error, other methods have to be
employed to find the lines of code that need correcting.

Test data: carefully chasen values that will test a program
Black-box testing: comparing expected results with actual results when a grogram Is rur

White-box Testing:

How can we check that code works correctly? We choose suitable test data that checks every
path through the code

White-box testing: testing every path through the program code

Dry-running an algorithm:

A good way of checking that an algorithm works as intended is to dry-run the algorithm using a
trace table and different test data.

The idea is to write down the current contents of all variables and conditional values at each
step of the algorithm.
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Dry-run: the process of checking the execution of an algorithm or program by recording variable

values in a trace table

Trace table: a table with a column for each variable that records their changing values

WORKED EXAMPLE 15.02

racing an aigorit
Here Is the algorithm of the number-guessing gam
SecretNumber « 34

INPUT "Guess a number: " Guess

NumberofGuesses « 1

REPEAT
IF Guess = SecretNumbe:
THEN
OUTPUT "You took" NumberOfGuesses “guesses”
ELSE
IF Guess > SecretNumber
THEN
INPUT "Guess a smaller numbe: * Guess
ELSE
INPUT "Guess a larger numbes: * Guess
ENDIF
NumberOfGuesses « NumberOfGuesses +
ENDIF

UNTIL Guess =« SecretNumber

To test the 'QQ'H“' nstruct atrace table (Table rea
‘ variable used in t} algorithm ang also | r the g jucss ecretNumbe
‘ Now carefully look at each step of the algoritt and record what happens. Note that
‘ we do not tend 1o write down values that don't cha ge Here SecretNumber Q0OF¢ {
change after the initial assignment, so the X o ¢
SecretNumber| Guess | NumberOfGuesses e e Menpage
PESERRNRTE 3 e SecretNumber |
34 g large
S —,—————— - —_— . -~
se | gmaller
. - - .
10 | | large:
—— + + ‘ ~
42 | 4 | maller
— 4 + - - i
16 > | a el
- - . - —
11 { arge
—— + . — 4 —
id 7 . 7 guesses
Table 15.02 Trace table for number-guessing game
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