Name:__Edward Lloyd_______________________________

Student Number: __2511559______________________
__________________________________________________________


WORKSHEET 1 – TESTING (Using Variables)

1. Original code:

[Copy and paste your original code from Moodle into this box. Do not change it.]

	
print("Please input your personal details below:\n")

surname = str(input("Enter your surname: "))
niNumber = str(input("Enter your National Insurance Number: "))

#Research and add validation if int/float entered into string.
#Research and add validation to check format of National Insurance Number.
#Add validation so they cannot enter a null value.

age = 0
while age <= 0 or age >= 125:
    flag = 0
    while flag == 0:
        try:
            age = int(input("Enter your age (years): "))
        except ValueError:
            print("Not a number, try again.")
        else:
            flag = 1

#Add validation so age returns error message if input is below 0 and above 125.

hoursPerWeek = 49
while hoursPerWeek > 48:
    flag = 0
    while flag == 0:
        try:
            hoursPerWeek = float(input("Enter your working hours per week: "))
        except ValueError:
            print("Not a number, try again.")
        else:
            flag = 1

#Add validation so hoursPerWeek returns error message if input is greater than UK legal working limit of 48 hours.

print(f"\nThank you for entering your personal information which is confirmed below:\n\n"
      f"Your surname is {surname}.\n"
      f"Your National Insurance Number is {niNumber}.\n"
      f"You are {age} years old.\n"
      f"You work {hoursPerWeek:.2f} hours per week.")



2. Code Testing

For each test below, run your code and enter the values provided. Present a screenshot of the programme running. Did the programme behave correctly or did it do something unexpected, and if so, why?

Surname:
i. Enter JONES
ii. Leave blank
iii. Enter A
iv. Enter 123

National Insurance Number:
v. Enter PE534121B
vi. Leave blank
vii. Enter AB11223344556677 (i.e. too long for National Insurance number format)
viii. Enter 22PE4088A (i.e. wrong format)

Age
ix. Enter 34
x. Enter 150
xi. Enter -4
xii. Enter a letter

Number of working hours per week:
xiii. Enter 37.5
xiv. Enter 150
xv. Enter 0
xvi. Enter -2

Fill in a box for each test above. You should present 16 separate boxes, 1 for each test. (Note: the first two boxes are provided as a template)



Surname
Test i

	Test i: 
Surname: Enter JONES


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The programme returned the user input name (although consideration could be made to format the input text to capitalise the first letter and lower case the remainder).
 



Test ii

	Test ii: 
Surname: Leave blank


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
The programme returned the blank user input as blank but validation should have been included to prevent blank values from being accepted.
 



Test iii

	Test iii: 
Surname: Enter A


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
The programme returned the user input of a single character but validation should have been added to ensure the length of a surname was greater than one character.




Test iv

	Test iv: 
Surname: Enter 123


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
The programme returned the user input, but validation should have been included to ensure numbers could not be entered.
 





National Insurance Number
Test v

	Test v: 
National Insurance Number: Enter PE534121B


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The programme returned the user input National Insurance Number.
 



Test vi

	Test vi: 
National Insurance Number: Leave blank


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO 
The programme returned the blank user input as blank, but validation should have been included to prevent blank values from being accepted.
 



Test vii

	Test vii: 
National Insurance Number: Enter AB11223344556677 (i.e. too long for National Insurance number format)


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO 
The programme returned the invalid National Insurance Number, but validation should have been included to ensure the input conformed to the National Insurance Number format.
 



Test viii

	Test viii: 
National Insurance Number: Enter 22PE4088A (i.e. wrong format)


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO 
The programme returned the invalid National Insurance Number, but validation should have been included to ensure the input conformed to the National Insurance Number format.
 





Age
Test ix

	Test ix: 
Age: Enter 34


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The programme returned the user input age.
 



Test x

	Test x: 
Age: Enter 150


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
I included validation which prevented the programme from accepting user input that exceeded 124, with 125 being the age of the oldest recorded person in the world rounded up to the nearest five. Consideration could have been made to include an error message to inform the user of the accepted parameters.
 



Test xi

	Test xi: 
Age: Enter -4


	Screenshot(s) of output:

[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The validation prompted the age to be entered again and was accepted as 4, however consideration should be made to include an error message so the user is aware of the breached parameters.
 



Test xii

	Test xii: 
Age: Enter a letter


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The validation checked if the input was an integer and if not, as in this case, prompted the user to input again with a number.
 





Number of Working Hours per Week
Test xiii

	Test xiii: 
Number of Working Hours per Week: Enter 37.5


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The programme returned the user input working hours per week (although consideration could be made to remove the two decimal formatting and include a round function instead so that 37.5 returns as “37.5” rather than “37.50”).
 



Test xiv

	Test xiv: 
Number of Working Hours per Week: Enter 150


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
I included validation which prevented the programme from accepting user input that exceeded 48, which is the legal limit for working hours per week in the UK (if not opted out of Working Time Regulations). Consideration could have been made to include an error message to inform the user of the accepted parameters.

 



Test xv

	Test xv: 
Number of Working Hours per Week: Enter 0


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
While I had included validation for ages <=0 I had forgotten to apply this same logic to ‘Number of Working Hours per Week’. While the user may not work any hours per week, the return for an input of 0 should reflect this to make syntactical sense: “You do not work any hours per week.” rather than the current return of “You work 0.00 hours per week.”


 



Test xvi

	Test xvi: 
Number of Working Hours per Week: Enter -2


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
While I had included validation for ages <=0 I had forgotten to apply this same logic to ‘Number of Working Hours per Week’, so the programme returned the user input less than zero.
 





3. Revised Code

Consider the results of the above tests and revisit your code in order to solve the problems. (Note: you may not be able to solve all of them, but solve as many as you can.)

· Extensive validation was added with the use of while loops and lists as the original code failed to prevent invalid user inputs as detailed in the testing above, particularly for Surname and NI Number.
· Surname now includes validation to ensure that the sum of letters is greater than 1 [sum(c.isalpha() for c in surname) < 2] [1]  and contains no characters except letters or hyphens, apostrophes, and spaces (for double-barrel and multiple surnames) [any(c.isalpha() == False and c not in set("-' ") for c in surname)] [2].
· The slice syntax was used to divide the NI Number to perform separate validation on the first two letters, following six numbers, and last letter [3].
· Lists were used to create detailed validation checks for excluded and permitted letters in the sliced sections of NI Numbers, so rather than allowing any two letters at the start and one letter at the end it conforms to HMRC’s own validation of excluded and permitted letters [4]. Validation was carefully worked through then combined into a while loop with if statements to indicate the specific input errors to the user. 
· The .join() method was used to join the items in the NI Number validation lists into a string rather than using a for loop and end=“, ” [5].
· The parameter for minimum age was changed to 16 so it is in line with the question for NI Number which is issued at 16 years old.
· The parameter for minimum working hours was added as zero, with additional logic at the end of the programme so it made more grammatical sense than the original version when zero was input.
· Error messages now return for age and hours worked per week when parameters are exceeded rather than just prompting user to input again.
· On the return of the user’s information, the title() method was used to make the first letter in each name in the surname upper case [6] and general format [:g] was used to remove the trailing zeroes from the hours per week [7]. Further consideration would need to be given to surnames which contain upper case letters (such as ‘McDougall’) which in the current iteration would only maintain the upper case at the start of the name.

Paste your revised code here:

[Copy and paste your revised code here – note, do not use a screenshot]

	
print("Please input your personal details below:\n")

#While loop for surname which must contain at least two letters and can contain hyphens, apostrophes, and spaces.

surname = ""
while sum(c.isalpha() for c in surname) < 2 or any(c.isalpha() == False and c not in set("-' ") for c in surname):
    surname = str(input("Enter your surname: "))
    if sum(c.isalpha() for c in surname) < 2:
        print("Your surname must contain at least two letters.")
    if any(c.isalpha() == False and c not in set("-' ") for c in surname):
        print("Your surname must only contain letters, hyphens, apostrophes, or spaces.")

#Validation for NI Number based on HMRC validation lists.

excludedFirstSecondLetters = ["D", "F", "I", "Q", "U", "V"]
excludedSecondLetter = ["O"]
excludedFirstTwoLetters = ["BG", "GB", "NK", "KN", "TN", "NT", "ZZ"]
permittedLastLetter = ["A", "B", "C", "D"]

#Start of NI Number validation to trigger while loop.

niNumber = ""
niNumberFirstLetter = niNumber[0:1].upper()
niNumberSecondLetter = niNumber[1:2].upper()
niNumberFirstSecondLetters = niNumber[0:2].upper()
niNumberSixNumbers = niNumber[2:8]
niNumberLastLetter = niNumber[8:9].upper()

while (len(niNumber) != 9 #Validation if NI Number is exactly 9 characters.
        or niNumberFirstLetter.isalpha() == False or niNumberFirstLetter in excludedFirstSecondLetters #Validation if NI Number first character is a letter and not in the excluded list from HMRC validation.
        or niNumberSecondLetter.isalpha() == False or niNumberSecondLetter in excludedFirstSecondLetters or niNumberSecondLetter in excludedSecondLetter #Validation if NI Number second character is a letter and not in the excluded lists from HMRC validation.
        or niNumberFirstSecondLetters in excludedFirstTwoLetters #Validation that first two characters are not in excluded list from HMRC validation.
        or niNumberSixNumbers.isdigit() == False #Validation if NI Number third to eighth characters are numbers.
        or niNumberLastLetter.isalpha() == False or niNumberLastLetter not in permittedLastLetter): #Validation if NI Number last character is a letter and contained in permitted list from HMRC validation.

    niNumber = input("Enter your National Insurance Number: ")

    niNumberFirstLetter = niNumber[0:1].upper()
    niNumberSecondLetter = niNumber[1:2].upper()
    niNumberFirstSecondLetters = niNumber[0:2].upper()
    niNumberSixNumbers = niNumber[2:8]
    niNumberLastLetter = niNumber[8:9].upper()

    #Initially only prompts for 9 characters and then prompts for corrections in syntax as detailed below.

    if len(niNumber) != 9:
        print("Your National Insurance Number must be 9 characters long.")
    else:
        if niNumberFirstLetter.isalpha() == False or niNumberFirstLetter in excludedFirstSecondLetters:
            print(
                f"First character of NI Number must not be a number or one of the following letters: {", ".join(excludedFirstSecondLetters)}.")
        if niNumberSecondLetter.isalpha() == False or niNumberSecondLetter in excludedFirstSecondLetters or niNumberSecondLetter in excludedSecondLetter:
            print(
                f"Second character of NI Number must not be a number or one of the following letters: {", ".join(excludedFirstSecondLetters)}, {", ".join(excludedSecondLetter)}.")
        if niNumberFirstSecondLetters in excludedFirstTwoLetters:
            print(
                f"First and second characters must not be numbers or in the following combination of letters: {", ".join(excludedFirstTwoLetters)}.")
        if niNumberSixNumbers.isdigit() == False:
            print("Third to eighth characters of NI Number must not contain letters.")
        if niNumberLastLetter.isalpha() == False or niNumberLastLetter not in permittedLastLetter:
            print(
                f"Last character of NI Number must not be a number and must be one of the following letters: {", ".join(permittedLastLetter)}.")

#Validation so that age must be entered as a number and cannot be less than 16 (age NI Number is received) or greater than 124.

age = 0
while age < 16 or age >= 125:
    flag = 0
    while flag == 0:
        try:
            age = int(input("Enter your age (years): "))
        except ValueError:
            print("Not a number, try again.")
        else:
            flag = 1
    if age < 16:
        print("Your age must be greater than or equal to 16 years old.")
    elif age >= 125:
        print("Your age must be less than 125 years old.")

#Validation so that hours worked per week must be entered as a number and cannot exceed 48, which is the upper limit of the Working Time Regulations across all jobs

hoursPerWeek = 49
while hoursPerWeek < 0 or hoursPerWeek > 48:
    flag = 0
    while flag == 0:
        try:
            hoursPerWeek = round(float(input("Enter your working hours per week: ")),2)
        except ValueError:
            print("Not a number, try again.")
        else:
            flag = 1
    if hoursPerWeek < 0:
        print("Your working hours per week must be greater than or equal to 0 hours.")
    elif hoursPerWeek > 48:
        print("Your working hours per week must be less than or equal to 48 hours.")

#Return of user input with formatting of the surname and output for hours per week changes if entered as 0.

print(f"\nThank you for entering your personal information which is confirmed below:\n\n"
      f"Your surname is {surname.title()}.\n"
      f"Your National Insurance Number is {niNumber}.\n"
      f"You are {age} years old.")
if hoursPerWeek != 0:
    print(f"You work {hoursPerWeek:g} hours per week.")
else:
    print(f"You don't work any hours per week.")
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image3.png
Please input your personal details below:

Enter your surname: A
Enter your National Insurance Number: AB11223344556677
Enter your age (years):
Enter your age (years
Enter your working hours per week: 0

Thank you for entering your personal information which is confirmed below:

Your surname is A.

Your National Insurance Number is AB11223344556677,
You are 4 years old.

You work 8.0 hours per week.

Process finished with exit code 0




image4.png
Please input your personal details below:

Enter your surname: 123
Enter your National Insurance Number: 22PEGOSSA
Enter your age (years): a

Not a number, try again.

Enter your age (years): 33

Enter your working hours per week: -2

Thank you for entering your personal information which is confirmed below:
Your surname is 123.

Your National Insurance Number is 22PE4B88A

You are 33 years old.

You work -2.08 hours per week.

Process finished with exit code 0
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Please input your personal details below:

Enter your surname: JONES
Enter your National Insurance Number: PE5341218
Enter your age (years): 34

Enter your working hours per week: 37.5

Thank you for entering your personal information which is confirmed below:
Your surname is JONES.

Your National Insurance Number is PES341218.

You are 34 years old.

You work 37.58 hours per week.

Process finished with exit code ©
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Please input your personal details below:

Enter your surname:
Enter your National Insurance Number:
Enter your age (years): 150
Enter your age (years): 124
Enter your working hours per week: 150
Enter your working hours per week: 48

Thank you for entering your personal information which is confirmed below
Your surname is .

Your National Insurance Number is .

You are 124 years old.

You work 48.80 hours per week.

Process finished with exit code ©




