
Shallow Dive # 2 Testing
What can go wrong if software engineers don't test well?
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Shallow Dive # 2 Testing
How should we test?



Déjà vu
We need to write code 
that checks if our code 
works as intended or not!

Task
Given the intended behavior of 
a module or a function, write 
test cases (without looking at 
the code) that ensure the code 
works as intended!

Déjà vu
Design good test cases!

Challenge



Exercise

def maximum(a, b, c): 
    '''Returns the maximum  
    between three numbers''' 
    pass

Which of the following test cases are enough for testing 
the following function?

A.    (1, 2, 3) 

B.    (1, 2, 3)  (3, 2, 1)  (1, 3, 2)

C.    (1, 2, 3)  (3, 2, 1)  (1, 3, 2)

D.    (1, 2, 3)  (1, 3, 2)  (2, 1, 3)  (2, 3, 1)  (3, 1, 2)  (3, 2, 1)

E.     None of the above.
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    '''Returns the maximum  
    between three numbers''' 
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Which of the following test cases are enough for testing 
the following function?

A.    (1, 2, 3) 

B.    (1, 2, 3)  (3, 2, 1)  (1, 3, 2)

C.    (1, 2, 3)  (3, 2, 1)  (1, 3, 2)
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E.     None of the above.



Exercise

def maximum(a, b, c): 
    max = 0 

    if a > max: 
        max = a 
    if b > max: 
        max = b 
    if c > max: 
        max = c 
     
    return max

The following code passes all the previous test cases 
although it is incorrect when all the numbers are negative.



Exercise

def maximum(a, b, c): 
    '''Returns the maximum  
    between three numbers''' 
    pass

Which of the following test cases are enough for testing 
the following function?

A.     (1, 2, 3)  (3, 2, 1)  (1, 3, 2)  (-1, -2, -3)  (-3, -2, -1)  (-1, -3, -2)

B.     All 3-permutations of -3, -2, -1, 1, 2, 3

C.     None of the above.



Exercise

def maximum(a, b, c): 
    '''Returns the maximum  
    between three numbers''' 
    pass

Which of the following test cases are enough for testing 
the following function?

A.     (1, 2, 3)  (3, 2, 1)  (1, 3, 2)  (-1, -2, -3)  (-3, -2, -1)  (-1, -3, -2) 

B.     All 3-permutations of -3, -2, -1, 1, 2, 3

C.     None of the above.



Exercise

def maximum(a, b, c): 
    max = 0 
     
    if a > c and a > b: 
        max = a 
    if b > c and b > a: 
        max = b 
    if c > a and c > b: 
        max = c 
     
    return max

The following code passes all the previous test cases 
although it is incorrect when some numbers are equal.



Exercise Is it enough to test all possible 3-tuples (permutations  
with repetition) of {-3,  -2,  -1,  1,  2,  3}?



Exercise Is it enough to test all possible 3-tuples (permutations  
with repetition) of {-3,  -2,  -1,  1,  2,  3}?

Not necessarily!

def maximum(a, b, c): 
    max = -9999999 
    if a > max: 
        max = a 
    if b > max: 
        max = b 
    if c > max: 
        max = c 
    return max

The following code would pass all test cases but fail with 
very small numbers!



Exercise What about testing with millions of permutations of  
small and large positive and negative numbers?
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Definitely an overkill!



Exercise What about testing with millions of permutations of  
small and large positive and negative numbers?

Definitely an overkill!

Think of Equivalence Groups:

- All positive. 
- All negative. 
- Mixed positive and negative. 
- Permutations: (min, mid, max), (min, max, mid),  

                          (mid, min, max), (mid, max, min), 
                          (max, mid, min), (max, min, mid) 

- With duplicates. 

- With very large and very small numbers. 
- Should you include floating-point numbers?

(1, 2, 3) Covers positive  
                            and (min, mid, max)

Testing with (5, 7, 8) might be redundant!



Equivalence Classes

Thinking about equivalence classes allows for avoiding redundancy in testing.

- All positive. 
- All negative. 
- Mixed positive and negative. 
- Permutations:  

(min, mid, max), (min, max, mid),  
(mid, min, max), (mid, max, min), 
(max, mid, min), (max, min, mid) 

- With duplicates. 

- With very large and very small numbers. 
- Should you include floating-point numbers?

Example. Using (1, 2, 3) as a  
test case covers all positive  
and (min, mid, max)

Testing with (5, 7, 8) might be  
redundant! 
It does not fall into a different  
equivalence class.



Best Practices

- Include tests across the range of possible values. 

- Include tests for boundary values. 

- Understand the problem to come up with tests (e.g., when ordering 
elements, relative order and equal values matter). 

- Target all equivalence classes. 

- Add random test cases to catch issues you might not have thought about!
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