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WORKSHEET 3 – TESTING (Lap Times)



Original code:
	
[Copy and paste your original code from Moodle into this box. Do not change it.]
## WORKSHEET 3



print("welcome to the Racing program:")


lapTimes = []
print("please enter the latest lap times...(in seconds)")
for counter in range(0,5,1):
    print(f"lap{counter + 1}:", end=" ")
    lapNum = float(input())
    lapTimes.append(lapNum)



targetTime = int(input("\nWhat is your target lap time?"))


print("\nYour Stats...")


#1. What was the overall time for the five laps?
totalTime = sum(lapTimes)
print(f"1. Overall time for the five laps was: {totalTime}")


#2.	What was the average lap time?
avgLapTime = totalTime / len(lapTimes)
print(f"2. The average lap time was: {avgLapTime}")


#3.	Which was the fastest lap, and what was t?
fastestTime = min(lapTimes)

for minLapSearch in range (0,len(lapTimes),1):
    if lapTimes[minLapSearch] == fastestTime:
        minLapFound = minLapSearch + 1

print("3. The fastest lap was Lap ", minLapFound, end="")
print(f" in {fastestTime} seconds")


#4.	Which was the slowest lap, and what was the slowest lap time?
slowestTime = max(lapTimes)

for maxLapSearch in range (0,len(lapTimes),1):
    if lapTimes[maxLapSearch] == slowestTime:
        maxLapFound = maxLapSearch + 1

print("4. The Slowest lap was Lap ", maxLapFound, end="")
print(f" in {slowestTime} seconds")


#5.	How many laps were equal to or faster than the target lap time?
numLapsEqualOrFaster = 0
numLapsSlower = 0


for equalOrFasterSearch in range(0,len(lapTimes),1):
    if lapTimes[equalOrFasterSearch] != targetTime or lapTimes[equalOrFasterSearch] > targetTime:
        numLapsSlower = numLapsSlower + 1
    else:
        numLapsEqualOrFaster = numLapsEqualOrFaster + 1

if numLapsEqualOrFaster == 0:
    print("5. There are no laps that are equal or faster that your target")
else:
    print(f"5. {numLapsEqualOrFaster} of your laps were better than or equal to your target")


"""
#6.	Show whether each lap was faster or slower than the previous one
#for fastOrSlow in range

if lapTimes[counter] == targetTime:
    print(f"lap {lapTimes[counter + 1]} was equal to Your target")


elif lapTimes[counter] < targetTime:
    print(f"lap {lapTimes[counter + 1]} was faster that your Target")


    #CONDITIONS
    if lapTimes[1]> lapTimes[0]:
        print("Lap 2 is slower than lap 1")
    elif lapTimes[1] < lapTimes[0]:
        print("laps 2 is faster than lap 1")
    else:
        print("Lap 2 and Lap 1 are equal")

    

"""




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 ie

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 random choice.




A: - Test for lap time for your programme


	Test: i. 42 seconds

	Screenshot(s) of output:

[image: ]

	Result:  

Although the program is incomplete, it behaves as expected and is mostly logically correct. The program performs calculations to determine the stats and after the program is given ‘42’ seconds and other lap times, it returns the correct values for all statistics except for the 5th. The fastest lap in the laps given is lap 5, therefore, Stat.5 is logically incorrect. 
 





	Test: ii. 2 seconds

	Screenshot(s) of output:

[image: ]

	Result:  

Stat.5 remains logically incorrect, and the program incomplete. 
Although, it behaves as expected and is mostly logically correct. The program performs calculations to determine the stats and after the program is given ‘2’ seconds and other lap times, it returns the correct values for all statistics except for the 5th. 
The issue of ‘mostly logically correct’ pertains to the lap time of 2seconds when compared to other lap times. It is unlikely that an input that lies so far from the other lap times, let alone the target lap time, is a deliberate entry. Perhaps a more logically correct output would be for the program to verify the ‘2 seconds’ input and request a correction where needed. Validation to confirm if the inputted outliers are as intended.








	Test: iii. -4 seconds


	Screenshot(s) of output:
[image: ]

	Result:  

Stat.5 remains logically incorrect, and the program incomplete. 
The output is expected but is mostly logically correct. Once the program is given all Lap Times, it performs calculations to determine the stats and returns unreliable statistics. The issue stems from the input ‘-4’ seconds as a lap time because it’s impossible for a lap time to be in the negatives.









	Test: iv. 53444 seconds


	Screenshot(s) of output:
[image: ]

	Result:  

Stat.5 remains logically incorrect, and the program incomplete. 
The input suggest that this lap took almost 15hours to complete. Its unlikely for a  
. It is unlikely that an input that lies so far from the other lap times, let alone the target lap time, is a deliberate entry. Perhaps a more logically correct output would be for the program to verify the ‘53444 seconds’ input and request a correction or removal where needed.
 







	Test: v. Test the target lap time – show that the values entered are reasonable

	Screenshot(s) of output:[image: ]

	Result:  

Stat.5 remains logically incorrect, and the program incomplete. 
The program behaved as expected but is logically incorrect. The program returns the inputted target but does not check if the value entered is reasonable; It allows for any value to be entered as a target time, which allows for unreasonable values to be entered. In this instance, a target time for 10400 seconds is unreasonable and should be corrected.

 





B: Examining of each statistic using the Sample Output

[image: ]
Figure 1 Complete image of Sample Output

	Examine: Stat. 1 


	Screenshot(s) of output:

[image: ]

	Result:  

 The programme behaved as expected and is logically correct. The program calculates the sum of all the lap times and displays the total. 



	Examine: Stat. 2


	Screenshot(s) of output:

[image: ]

	Result:  

The programme behaved as expected and is logically correct. The program calculates the average of all the lap times and displays the result. 



	Examine: Stat. 3


	Screenshot(s) of output:

[image: ]


	Result:  

 The programme behaved as expected and is logically correct. The program wants to display the fastest lap within the list of laps provided. In racing the fastest lap is the one that takes the smallest amount of time and, to do this, program found the lowest value among the values provided.




	Examine: Stat. 4


	Screenshot(s) of output:

[image: ]

	Result:  

 The programme behaved as expected and is logically correct. The program searches for the largest value and displays the result.



	Examine: Stat. 5


	Screenshot(s) of output:
[image: ]


	Result:  
The programme did not behave as expected and is logically incorrect. The program is supposed to search through the list of values and inform the user of any laps that are equal to or faster than the target time provided earlier in the programme. This does not happen. Lap 5 is clearly faster than the target time.





	Examine: Stat. 6

	
Not available

	Unfinished





C: Two further tests with Random Choice Samples
Changes to Original Code to adjust for Random Choice samples

To answer question ‘c’, the original code was adjusted to ensure a random set of values were chosen.

[image: ]
Figure 2: Original Code
[image: ] 
Figure 3: Original code with adjustments for random choice  

Brief description of changes:
In the Original Code, the program would begin by declaring and empty list called “lapTimes”. It then enters  a loop that runs 5 times. During each iteration the program would request an input from the user, assign it as a float, and store it in the variable “lapNum”. Finally, the program prints this “lapNum” and appends the value to the end of the list “lapTimes” to be used later. (view Figure 1).

To acquire a set of random numbers, the following alterations were made. (view Figure 2). The Original code was altered to call to the inbuilt library “random”. This is to ensure that the program can access the in-built function “random.uniform”; this function returns a randomly generated floating-point number[1]. As in the original, the list “lapTimes” is declared and then followed by a loop that runs 5 times. Following the alteration however, each iteration the program generates a random number between 35 and 50, using the function “random.uniform”. It then rounds the value to 1 decimal place, then saves the result in the variable “randomLapNum”. Finally, the contents stored within the variable “randomLapNum”, is printed, and the random value within it is appended to the end of the list, “lapTimes”, for later use.



Random Sample 1 

[image: ]
Figure 4 Complete Image of output from "Random Choice sample 1" used to the original code.

	Examine: Stat. 1 


	Screenshot(s) of output:

[image: ]

	Result:  

 The programme behaved as expected and is logically correct. The program calculates the sum of all the lap times and displays the total. 






	Examine: Stat. 2


	Screenshot(s) of output:

[image: ]

	Result:  

 The programme behaved as expected and is logically correct. The program calculates the average of all the lap times and displays the result. 



	Examine: Stat. 3


	Screenshot(s) of output:

[image: ]


	Result:  

 The programme behaved as expected and is logically correct. The program found the lowest value and displayed it because this equates to the fastest lap time.




	Examine: Stat. 4


	Screenshot(s) of output:

[image: ]

	Result:  

The programme behaved as expected and is logically correct. The program searches for the largest value and displays the result, because it equates to the slowest lap time.





	Examine: Stat. 5

	Screenshot(s) of output:
[image: ]

	Result:  
The programme behaved as expected and is logically incorrect. The program is supposed to search through the list and inform the user of any laps that are equal to or faster than the target time provided earlier in the programme. This does not happen.
However, it is worth mentioning that there exists a discrepancy between the program and the outputted result. While it is not a logical error, an aspect of the code remains fallible. Regardless of a lower/faster value than the target time were generated, the output would still say, “… 5. There are no laps that are equal or faster that your target,” and thus logically incorrect. 



	Examine: Stat. 6

	
Not available

	Unfinished






Random Sample 2 

[image: ]
Figure 5 Complete Image of output from "Random Choice sample 2" used to the original code.

	Examine: Stat. 1 


	Screenshot(s) of output:

[image: ]



	Result:  

 The programme behaved as expected and is logically correct. The program calculates the sum of all the lap times and displays the total. 






	Examine: Stat. 2


	Screenshot(s) of output:

[image: ]

	Result:  

 The programme behaved as expected and is logically correct. The program calculates the average of all the lap times and displays the result. 



	Examine: Stat. 3


	Screenshot(s) of output:

[image: ]


	Result:  

 The programme behaved as expected and is logically correct. The program found the lowest value and displayed it because this equates to the fastest lap time.




	Examine: Stat. 4


	Screenshot(s) of output:

[image: ]

	Result:  

The programme behaved as expected and is logically correct. The program searches for the largest value and displays the result, because it equates to the slowest lap time.






	Examine: Stat. 5

	Screenshot(s) of output:
[image: ]

	Result:  
The programme behaved as expected and is logically incorrect. The program is supposed to search through the list and inform the user of any laps that are equal to or faster than the target time provided earlier in the programme. This does not happen. Within this sample, lap 1 and lap 3 are faster than the target time. 



	
Examine: Stat. 6

	
Not available

	Unfinished






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.)

Paste your full revised code here :

	import statistics


print("welcome to the Racing program:")

lapTimes = []

# -------- Request lapTimes Values - DONE --------#
print("please enter the latest lap times...(in seconds)")
for counter in range(0, 5, 1):
    print(f"lap{counter + 1}:", end=" ")
    lapNum = input()

    # -------- Check inputs --------#
    ## if INPUT is blank
    if lapNum.isspace():
        lapTimes.append(lapNum)
        print("Invalid input: Please enter a number")
        lapNum = input().strip()
    ## if INPUT is ALPHABETICal
    if lapNum.isalpha():
        print("Invalid input: Please enter numbers only")
        lapNum = input().strip()
    ## if INPUT is NEGATIVE
    if float(lapNum) <= 0:
        print("Invalid input: Please enter a Positive or non-Zero, number")
        lapNum = input().strip()
    ## if INPUT is too high/large (over 30mins)
    if float(lapNum) > 1800:
        print("Caution: This lap was longer than 1800 Seconds(30mins)")
        print("Was this entry intended?")
        checkYes = ["y", "Y", "Yes", "yes", "yeah", "yup"]
        userChooseToKeep = input('Yes or No?')
        if userChooseToKeep not in checkYes:
            lapNum = input("You said this was not intended... please enter the correct laptime here:").strip()
        else:
            print("Proceeding...")
            continue
    else:  # move on to next index/input
        lapTimes.append(lapNum)
        continue
    # -------- Check input - DONE --------#

# -------- Inputs - DONE --------#


# request Target Time
targetTime = int(input("\nWhat is your target lap time?: "))

# Convert LapTimes values to floats
for counter in range(0, len(lapTimes), 1):
    lapTimes[counter] = float(lapTimes[counter])

# -------- Identify Outlier amongst values given (using Inter-Quartile Range) ---------#
# Find Inter-Quartile Range 
quartilesList = statistics.quantiles(lapTimes)
iqr = quartilesList[2] - quartilesList[0]

print("\nThe Quartiles are: ", quartilesList)
print("...so the iQR is: ", iqr)

# find upper & Lower Boundaries
upperBound = quartilesList[2] + (1.5 * iqr)
lowerBound = quartilesList[0] - (1.5 * iqr)
print(f"Significant Outliers will be Lap times that are Smaller than: {lowerBound}, OR Bigger  than: {upperBound}")

# Compare each value against outliers boundaries #
for counter in range(0, len(lapTimes), 1):
    if lapTimes[counter] > upperBound or lapTimes[counter] < lowerBound:
        print(f"lap{counter + 1}: is an outlier, do you want to include this lap?")
        checkYes = ["y", "Y", "Yes", "yes", "yeah", "yup"]
        userChooseToKeep = input('Yes or No?')
        if userChooseToKeep not in checkYes:  # if Not to INCLUDE -> Change OR Remove?
            print(f"Do you want to Change or Remove this Outlier? (lap time: {lapTimes(counter)})")
            userChgOrRem = input("(CHANGE or REMOVE?)")
            while userChgOrRem not in ("Change", "CHANGE", "Remove", "Remove"):
                print("invalid input")
                userChgOrRem = input("(CHANGE or REMOVE?)")
            if userChgOrRem.lower() == "change":
                lapTimes.remove(lapTimes[counter])
                lapTimes.insert(lapTimes[counter], float(input("Input provide the changed lap time here: ")))
            elif userChgOrRem.lower() == "remove":
                lapTimes.remove(lapTimes[counter])
                print("You need to input 5 laps to receive your stats")
                lapTimes.append(float(input("Please Provide the latest (5th) lap time: ")))
        else:
            continue
    else:
        continue
    # Compare each value against outliers boundaries --- DONE

# -------- Identify Outlier amongst values given ---DONE ---------#


print("\nYour Stats...")
# 1. What was the overall time for the five laps?
totalTime = sum(lapTimes)
print(f"1. Overall time for the five laps was: {totalTime}\n")

# 2.    What was the average lap time?
avgLapTime = totalTime / len(lapTimes)
print(f"2. The average lap time was: {avgLapTime}\n")

# 3.    Which was the fastest lap, and what was t?
fastestTime = min(lapTimes)
for minLapSearch in range(0, len(lapTimes), 1):
    if lapTimes[minLapSearch] == fastestTime:
        minLapFound = minLapSearch + 1
print("3. The fastest lap was Lap ", minLapFound, end="")
print(f" in {fastestTime} seconds\n")

# 4.    Which was the slowest lap, and what was the slowest lap time?
slowestTime = max(lapTimes)
for maxLapSearch in range(0, len(lapTimes), 1):
    if lapTimes[maxLapSearch] == slowestTime:
        maxLapFound = maxLapSearch + 1
print("4. The Slowest lap was Lap ", maxLapFound, end="")
print(f" in {slowestTime} seconds\n")

# 5.    How many laps were equal to or faster than the target lap time?
numLapsEqualOrFaster = 0
numLapsSlower = 0
for equalOrFasterSearch in range(0, len(lapTimes), 1):
    if lapTimes[equalOrFasterSearch] >= targetTime:  # or lapTimes[equalOrFasterSearch] > targetTime:
        numLapsSlower = numLapsSlower + 1
    else:
        numLapsEqualOrFaster = numLapsEqualOrFaster + 1
if numLapsEqualOrFaster > numLapsSlower:
    print("5. There are no laps that are equal or faster that your target\n")
else:
    print(f"5. {numLapsEqualOrFaster} of your laps were better than or equal to your target\n")

# 6.    Show whether each lap was faster or slower than the previous one
print("6. ")
print("Lap 1 was: ", lapTimes[0])
for countLap in range(0, len(lapTimes) - 1, 1):
    if lapTimes[countLap + 1] < lapTimes[countLap]:
        print("Lap", countLap + 2, " was", lapTimes[countLap + 1], " which was faster than the previous lap")
    elif lapTimes[countLap + 1] > lapTimes[countLap]:
        print("Lap", countLap + 2, " was", lapTimes[countLap + 1], " which was slower than the previous lap")
    elif lapTimes[countLap + 1] == lapTimes[countLap]:
        print("Lap", countLap + 2, " was", lapTimes[countLap + 1], " which was equal to the previous lap")
print("\n")
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## WORKSHEET 3
print("welcome to the Racing program:")
lapTimes = []

print("please enter the latest lap times...(in seconds)")
for counter in range(0, 5, 1):

print(f"lap{counter + 1
lapNum = float(input())
lapTines.append (lapNum)

targetTime = int(input("\nWhat is your target lap time2"))
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## WORKSHEET 3 With RANDOM

import random

4

print("welcome to the Racing program:")

lapTimes = []

8 print("These are the latest lap times...(in seconds)")

9 for counter in range(8, 5, 1):

10 randomLapNum = round(random.uniform( @ 35, bi50), 1) ###Random time between 50
1 print(f"lap{counter + 1}: {randomLapNum}")

12 lapTines.append(randonLapNum)

14 targetTime = int(input("\nWhat is your target lap time2"))
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Your Stats...
1. Overall time for the five laps was: 211.5

2. The average lap time was: 42.3

3. The fastest lap was Lap 5 in 39.4 seconds

4. The Slowest lap was Lap 4 in 44.8 seconds

5. There are no laps that are equal or faster that your target
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Your Stats...
1. Overall time for the five laps was: 171.7

2. The average lap time was: 34.339999999999996

3. The fastest lap was Lap 1 in 2.8 seconds

4. The Slowest lap was Lap 4 in 44.8 seconds

5. There are no laps that are equal or faster that your target





