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__________________________________________________________

WORKSHEET 3 – TESTING (Lap Times)

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

	
lapTimes = []

print(f"Welcome to the Racing Stats program:\n"
      f"\nPlease enter the latest lap times...(in seconds)")

for counter in range (1, 6, 1):
    flag = 0
    while flag == 0:
        try:
            userInput = float(input(f"Lap {counter}: "))
        except ValueError:
            print("Not a number, try again.")
        else:
            flag = 1
    lapTimes.append(userInput)

#Include validation that prevents users from inputting values less than 20 or greater than 120
#Validation would need to ensure the incorrect numbers are not being added to the list (check by printing list after validating)

print()

flag = 0
while flag == 0:
    try:
        targetTime = float(input("What is your target lap time? "))
    except ValueError:
        print("Not a number, try again.")
    else:
        flag = 1

#Include validation that prevents users from inputting values less than 20 or greater than 120

print("\nYour statistics...\n")

totalTime = sum(lapTimes)
print(f"1. Overall time for 5 laps was: {totalTime} seconds\n")

averageTime = totalTime / len(lapTimes)
print(f"2. Average lap time was: {averageTime} seconds\n")

fastestTime = min(lapTimes)
for counter in range (0, 5, 1):
    if lapTimes[counter] == fastestTime:
        counter += 1
        print(f"3. The fastest lap was {counter} in {fastestTime} seconds\n")

slowestTime = max(lapTimes)
for counter in range (0, 5, 1):
    if lapTimes[counter] == slowestTime:
        counter += 1
        print(f"4. The slowest lap was {counter} in {slowestTime} seconds\n")

#Consider how to stop it duplicating when there are two laps with the slowest times or include them on the same line? (check this for fastest as well)

timesFound = 0
for counter in range (0, 5, 1):
    if lapTimes[counter] <= targetTime:
        timesFound += 1
print(f"5. {timesFound} of your laps were better than or equal to your target")

print(f"\n6.")

for counter in range (0, 5, 1):
    lapCounter = counter + 1
    if lapCounter == 1:
        print(f"Lap {lapCounter} was {lapTimes[counter]}")
    elif lapTimes[counter] > lapTimes[counter-1]:
        print(f"Lap {lapCounter} was {lapTimes[counter]} which was slower than the previous lap")
    elif lapTimes[counter] < lapTimes[counter-1]:
        print(f"Lap {lapCounter} was {lapTimes[counter]} which was faster than the previous lap")
    else:
        print(f"Lap {lapCounter} was {lapTimes[counter]} which was equal to the previous lap")




2. Code Testing

For each test below, run your code and show the results of the scenarios below. Present a screenshot of what happened when the programme ran. Did the programme behave correctly or did it do something unexpected, and if so, why?

a) Test a lap time for your programme:
i) 42 seconds
ii) 2 seconds
iii) -4 seconds
iv) 53444 seconds
v) Test the target lap time – show that the values entered are reasonable

b) Using the same five lap times as the sample output i.e.

Lap 1: 42.3
Lap 2: 42.1
Lap 3: 44
Lap 4: 44
Lap 5: 39.4

Examine each statistic (1-6) and comment on whether the correct answer(s)  are displayed or not. (If any statistics were incomplete after Phase 1 (code completed in class) simply write “Unfinished”)

c) Test two further sets of lap times of your own choice.
















Test Sheets
Test a
	Test a: Test a lap time for your programme
i) 42 seconds
ii) 2 seconds
iii) -4 seconds
iv) 53444 seconds
v) Test the target lap time – show that the values entered are reasonable (-22)


	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
There was no validation included to prevent unreasonable lap times such as 2, -4, 53444 or unreasonable times for the target such as -22, so consideration would need to be made to prevent inputs of less than 20 seconds and greater than 120 seconds for example.
 



Test b

	Test b: Using the same five lap times as the sample output i.e.

Lap 1: 42.3
Lap 2: 42.1
Lap 3: 44
Lap 4: 44
Lap 5: 39.4

Examine each statistic (1-6) and comment on whether the correct answer(s) are displayed or not. 

	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The output matched the statistics exactly, however statistic 4 was printed twice because there were two laps tied for the slowest lap, so consideration would need to be made how to combine these into one line.
 



Test c i
	Test c: Test two further sets of lap times of your own choice.

	Screenshot(s) of output:
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
While there was validation included to prevent the input of any non-numerical values, there was no validation included to prevent unreasonable lap times or target time, so consideration would need to be made to prevent inputs of less than 20 seconds and greater than 120 seconds for example.
 



Test c ii

	Test c: Test two further sets of lap times of your own choice.

	Screenshot(s) of output:
[image: ]
[image: ]
[image: ]

	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
NO
All the lap times were input as 45 so statistics 3 and 4 were printed five times, whereas validation should have been included to check if the slowest and fastest values had more than one value and consolidate it into one line instead.
 






3. Revised Code

Consider the results of the above tests and revisit your original code in order to address any tests that failed and/or improve code efficiency.

(Note: you may not be able to solve all of the problems that were encountered, but solve as many as you can.)

· Validation was included for lap and target times to prevent user input of less than 20 or greater than 120 (seconds) to ensure values are within reasonable limits; this was achieved by nesting the input within a further while loop and including the [time_target_input_validation] function which executes If statements to prompt users of their error.

· The For Loops of the fastest and slowest times were repurposed to add lap numbers to empty lists of fastest and slowest laps, and If…Elif statements were used to output any multiple fastest and slowest times on the same line whilst maintaining correct grammar. For instance, when there are more than two laps which are fastest / slowest, the program identifies the highest lap number and removes it from the list of fastest / slowest laps, so that it can print that list with commas and the last lap (as a variable now) is grammatically separated i.e. “the slowest laps were laps [1, 3] and [5]” (square brackets for illustration purposes, not present in final code).

· The Map function was used to convert the list items to string [“ , ”.join(map(str,fastestLaps))] so that the join output could be read clearly, without including the spaces and commas of the list itself which occurred when this was initially attempted with a straight str() function [1].

· To improve usability and readability, sections of code which were repeated (such as validation if lap and target time is a float, if input is within acceptable limits, output for fastest and slowest laps, output for statistic five and six) were moved into single Functions at the top of the script. 

· A Match Case statement was used instead of an If…Elif…Else chain in the validation for the [fastest_slowest_laps] function, because the requirement was simply to test the number of laps and produce an output [2].

· The rest of the script was then contained within the defined [main] function which was executed finally on the last line of code.

Paste your full revised code here:

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

	#Validation for float input moved into function so it can be called twice rather than coded twice.
def flt_validation(inpMsg):
    flag = 0
    while flag == 0:
        try:
            userInput = float(input(inpMsg))
        except ValueError:
            print("Not a number, try again.")
        else:
            flag = 1
    return userInput

#Validation for lap and target times less than lowerLapLimit or greater than upperLapLimit moved into a function so it can be called twice rather than coded twice.
def time_target_input_validation(inputType, lapTargetLabel, lowerLimit, upperLimit):
    if inputType < lowerLimit:  # Message returned when input less than 20 (seconds).
        print(f"{lapTargetLabel} time must be greater than {lowerLimit} seconds.")
    elif inputType > upperLimit:  # Message returned when input greater than 120 (seconds).
        print(f"{lapTargetLabel} time must be less than {upperLimit} seconds.")

#Statistics for fastest and slowest times moved into a function so it can be called twice rather than coded twice.
def fastest_slowest_laps(listLapTimes, fastSlowTime, statNumber, fastestSlowestLabel):
    fastSlowLaps = []
    for counter in range(0, 5, 1):
        if listLapTimes[counter] == fastSlowTime:
            counter += 1
            fastSlowLaps.append(counter)
    numberFastSlowLaps = len(fastSlowLaps)
    #Match Case used instead of If...Else as checking for integer values.
    match numberFastSlowLaps:
        case 1:  # Output if there is only one fastest/slowest lap.
            print(f"{statNumber}. The {fastestSlowestLabel} lap was lap {"".join(map(str, fastSlowLaps))} in {fastSlowTime} seconds.\n")
        case 2:  # Output if there are two fastest/slowest lap ("and" join).
            print(f"{statNumber}. The {fastestSlowestLabel} laps were laps {" and ".join(map(str, fastSlowLaps))} in {fastSlowTime} seconds.\n")
        case _:  # Output if there are more than 2 fastest/slowest laps (maxFastSlowLap from list so join is "and" rather than ",")
            maxFastSlowLap = max(fastSlowLaps)
            fastSlowLaps.remove(maxFastSlowLap)
            print(f"{statNumber}. The {fastestSlowestLabel} laps were laps {", ".join(map(str, fastSlowLaps))} and {maxFastSlowLap} in {fastSlowTime} seconds.\n")

#Two outputs for Statistic Five moved into one function to improve usability and readability.
def statistic_five_output(numLaps, grammarChoice):
        print(f"5. {numLaps} of your laps {grammarChoice} better than or equal to your target.")

#Three outputs for Statistic Five moved into one function to improve usability and readability.
def statistic_six_output(lapCount, lapTimesCounter, lapCompare):
    print(f"Lap {lapCount} was {lapTimesCounter} seconds which was {lapCompare} the previous lap.")

def main():
    #Empty list to store user input lap times.
    lapTimes = []

    #Lower and Upper limits for user input of laps and target times stored as variables here.
    lowerLapLimit = 20
    upperLapLimit = 120

    print(f"Welcome to the Racing Stats program:\n"
          f"\nPlease enter the latest lap times...(in seconds)")

    for counter in range (1, 6, 1):
        userInput = 0
        while userInput < lowerLapLimit or userInput > upperLapLimit: #Validation to prevent input less than 20 or greater than 120 (seconds).
            userInput = flt_validation(f"Lap {counter}: ")
            if lowerLapLimit <= userInput <= upperLapLimit: #Validation to prevent values less than 20 or greater than 120 being added to the lapTimes list.
                lapTimes.append(userInput)
            time_target_input_validation(userInput, "Lap", lowerLapLimit, upperLapLimit)

    targetTime = 0
    while targetTime < lowerLapLimit or targetTime > upperLapLimit:  # Validation to prevent input less than 20 or greater than 120 (seconds).
            targetTime = flt_validation("\nWhat is your target lap time? (seconds) ")
            time_target_input_validation(targetTime, "Target", lowerLapLimit, upperLapLimit)

    print("\nYour statistics...\n")

    totalTime = round(sum(lapTimes),2)
    totalLaps = len(lapTimes)
    print(f"1. Overall time for {totalLaps} laps was {totalTime} seconds.\n")

    averageTime = round(totalTime / totalLaps,2)
    print(f"2. Average lap time was {averageTime} seconds.\n")

    fastestTime = min(lapTimes)
    fastest_slowest_laps(lapTimes, fastestTime, "3", "fastest")

    slowestTime = max(lapTimes)
    fastest_slowest_laps(lapTimes, slowestTime, "4", "slowest")

    timesFound = 0
    for counter in range (0, 5, 1):
        if lapTimes[counter] <= targetTime:
            timesFound += 1
    if timesFound == 1: #If laps faster than target is 1 then print is grammatically correct with "was better".
        statistic_five_output(timesFound, "was")
    else: #If laps faster than target is not 1 then print is grammatically correct with "were better".
        statistic_five_output(timesFound, "were")

    print(f"\n6.")

    for counter in range (0, 5, 1):
        lapCounter = counter + 1
        if lapCounter == 1:
            print(f"Lap {lapCounter} was {lapTimes[counter]} seconds.")
        elif lapTimes[counter] > lapTimes[counter-1]:
            statistic_six_output(lapCounter, lapTimes[counter], "slower than")
        elif lapTimes[counter] < lapTimes[counter-1]:
            statistic_six_output(lapCounter, lapTimes[counter], "faster than")
        else:
            statistic_six_output(lapCounter, lapTimes[counter], "equal to")

main()
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