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Objectives

* Understand the purpose of testing including:
 [terative testing

 Final/terminal testing

* Identify syntax and logic errors

» Select and use suitable test data including:

 Normal
« Boundary

* |nvalid

* Erroneous
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Starter

function max(a,b,c) numl = input("Enter number: )
if a >= b AND a >= c num2 = input("Enter number: "
return a num3 = input("Enter number: ")
elif b >=a AD b >=
return b maxNum = max(numl, num2, nu3)
else print "maximum number is: ")
return a print(maxNum)
endif
endfunction

 What are the six mistakes in the code above
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Starter ( Answers

AND ")

function max(a,b,|c)

if a >= b ANO a > c numl = input("Enter numbe
return a num2 = input("Enter number: ["

elif b »>= a b >= ¢ num3 = input("Enter number: ")
return b

else maxNum = max(numl, num2, |nu3
return prin aximum number is: ")

endif print(maxNum)

endfunction

num3
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Syntax errors

« A syntax error is one where the code written doesn't
conform to the rules of the language

* The compiler doesn’t know how to translate the program into
machine code so will give the programmer a syntax error

« The program cannot be run until all syntax errors are fixed
* Which of the errors in the starter were syntax errors?

AND !
function max(a,b,|c) numl = input("Enter numben:
if a >= b AND a >= ¢ num2 = input("Enter number: [' )
return a num3 = input("Enter number: ")
elif b >= a|AD|b >= ¢
return maxNum = max(numl, num2,|nu3 num3
else prin aximum number is: ")
return print(maxNum)
endif C
endfunction ( PG ONLINE



Syntax errors

* All the errors are syntax errors except return a

should be return c

» This is because they all don’t conform to the grammar of the
language, so the compiler doesn’t know how to translate them

AND
function max(a,b,|c) numl =
if a >= b ANQ a >= C num2 =
return a num3 =
elif b >= a[AD|b >= ¢
return b maxNum =
else prin
return a print(ma
endif
endfunction (

input("Enter numbe

max(numl, num2,

aximum number is:
XNum)

input("Enter numbej;%z_}———)

input("Enter number: ")

mu3 num3

")
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Logical errors

* The remaining error is a logical error

* The program will run, but it won’t work as the programmer
iIntended

* |t will give the wrong maximum number if c is greatest

function max(a,b,c) numl = input("Enter number: )
if a >= b AND a >= ¢ num2 = input("Enter number: "
return a num3 = input("Enter number: ")
elif b > a AD b >=
return b maxNum = max(numl, num2, nu3)
else print "maximum number is: ")
return print(maxNum)
endif
endfunction c
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Worksheet 3

« Now complete Task 1 on Worksheet 3
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Testing

* It is important that programs are fully tested to find
logical errors

» Before testing, a test plan is created which will
test for:

* Normal data
 Boundary data
* Invalid data

 Erroneous data

« What do you think each of these types of test mean?
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Test data

« Suppose the user is asked to enter a number
between 1 and 100

« What test data would you use to test
your program??




Tests

* Program: enter a number between 1 and 100

« Some examples of test data:

 Normal data: 5 (checks a single digit), 14 (checks two digits)

 Boundary data: 1 (checks lowest valid data), 100 (checks
highest valid data)

 Invalid data: -50 (checks negative numbers), 173 (checks
data of the correct type that is invalid), O (checks just below
lower boundary), 101 (checks just above upper boundary)

« Erroneous: "ade", "#$" (checks data of the wrong type
IS rejected)

PG ONLINE



Finding logic errors

« Atrace table is useful for tracing through a program
in order to find a logic error

« The value of each variable is recorded as it changes

« Another useful technique is to insert print statements
at various points in the program to check the values
of variables
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Using a trace table

num = 3
n =0
while n < 4
num = num + n
n=n+4+1
endwhile
output (num)

« What value is output in the code below?

n<4

TRUE

* The value of each variable is recorded as it changes

OUTPUT
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Using a trace table

num = 3
n =0
while n < 4
num = num + n
n=n+4+1
endwhile
output (num)

« What value is output in the code below?

n<4

TRUE

* The value of each variable is recorded as it changes

OUTPUT

TRUE
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Using a trace table

* The value of each variable is recorded as it changes

« What value is output in the code below?

num = 3
n =0
while n < 4
num = num + n
n=n+4+1
endwhile
output (num)

num | n n<4 | OUTPUT
3 0 | TRUE
3 1 | TRUE
4 2 | TRUE

PG ONLINE



num = 3
n =0
while n < 4
num = num + n
n=n+4+1
endwhile
output (num)

Using a trace table

« What value is output in the code below?

* The value of each variable is recorded as it changes

num | n n<4 | OUTPUT
3 0 | TRUE
3 1 | TRUE
4 2 | TRUE
6 3 | TRUE
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num = 3
n =0
while n < 4
num = num + n
n=n+4+1
endwhile
output (num)

Using a trace table

num

=

« What value is output in the code below?

n<4
TRUE

* The value of each variable is recorded as it changes

OUTPUT

TRUE

TRUE

TRUE

O o | bW lW

AW INI—~|O

FALSE
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Creating a trace table

 Atrace table is useful for

« Determining the purpose of an algorithm
* Finding the output of an algorithm

* Finding errors in an algorithm

 To draw a trace table, make a column for each
variable used, in the order in which they appear

* You don'’t need to fill in a value for a variable which
does not change in a particular row
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Determine the function of an
algorithm

« Complete the trace table for the algorithm and state
its function:

 Assume the user enters values 8, 3, 6, 5, 10, 6

tOta:.L = 0 total i base | height | x | output
for 1 =1 to 3
base = input() 0 1 8 3 12

height = input()
X = (base * height)/2
total = total + X

next 1
result = total / 3
print(result)
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Determining the function of this
algorithm

« Complete the trace table for the algorithm and state
its function:

 Assume the user enters values 8, 3, 6, 5, 10, 6

tOta],' =0 total i base | height | x | output
for 1 =1 to 3
base = input() 0 1 8 3 |12
height = input()
X = (base * height)/2 12 2 6 5 15
total = total + x
next 1
result = total / 3
print(result)
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Determining the function of this

algorithm

« Complete the trace table for the algorithm and state

its function:

 Assume the user enters values 8, 3, 6, 5, 10, 6

total = ©
for 1 =1 to 3
base = input()
height = input()
X = (base * height)/2
total = total + X
next 1
result = total / 3
print(result)

total i base | height | x | output
0 1 8 3 12
12 2 6 5 15
27 3 10 6 30
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Determining the function of this

algorithm

* The algorithm finds the average of the areas of the

triangles

 Assume the user enters values 8, 3, 6, 5, 10, 6

total = ©
for 1 =1 to 3
base = input()
height = input()
X = (base * height)/2
total = total + X
next 1
result = total / 3
print(result)

total i base | height | x | output
0 1 8 3 12
12 2 6 5 15
27 3 10 6 30
57 4 19
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Worksheet 3

 Now complete Task 2, Task 3 and Task 4 on
Worksheet 3
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Iterative and final testing

* There are two types of testing:

 lterative testing tests modules and parts of a program
as the program is developed

« Final testing (also known as terminal testing) tests the whole
program at the end of production

* In iterative testing, the programmer will usually test
the code with knowledge of how it works

 In final testing, the program may be tested by the programmer
or end user — as they are testing the whole program, they
won'’t necessarily know how it works
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Plenary

* In a pair, answer the following questions

Name four types of test data that can be used when testing

Explain what a syntax error is

Give three examples of a
syntax error

Explain with an example what
a logic error is
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 Name four types of test data:

* Normal, boundary, invalid, erroneous

« Explain what a syntax error is:

* An error where the programming code written doesn’t conform
to the rules/grammar of the language

* Give three examples of a syntax error:
 print("hello) 14 = age remainder = 10 MD 3

* Explain with an example what a logic error is:

* Where the program compiles/runs but it doesn’t do what the

programmer intended
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