
Poll Everywhere
      PollEv.com/javabear        text javabear  to 22333

(A)

(B)

(C)

(D)
1

{1, 2, 3}

{2, 1, 3}

{2, 3, 1}

{3, 2, 1}

What is the state of nums at the end of main()?

static void shuffle(int[] arr) {
    int temp = arr[0];
    arr[0] = arr[2];
    arr[2] = temp;
    arr = new int[]{arr[1], arr[2], arr[0]};
}

public static void main(String[] args) {
    int[] nums = {1, 2, 3};
    shuffle(nums);
}
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January 27, 2026

Lecture 3: Specifications and Testing



Today's Learning Outcomes

CS 2110 4

12. Write detailed Javadoc specifications for a method given its signature 
and an English description of its behavior.

13. Describe the client and implementer roles in software development.

14. Identify the pre-conditions, post-conditions, and side effects of a 
method given its specifications and signature.

16. Write comprehensive unit tests for a method given only its 
specifications and signature.

18. Explain the process of test-driven development and identify its potential 
benefits.

19. Describe the differences between black-box and glass-box testing.
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Client and Implementer Roles
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Method Specifications
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What information does a client need to (properly) use a method in their code?
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Pre-conditions and Post-conditions
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Specifying Pre-conditions
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/** 
 *   Returns `true` if the character in `str` at index `i` is uppercase, otherwise returns `false`. 

 * Requires that ____________________________.
 */
static boolean uppercaseAt(String str, int i) { … }
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(A)

(B)

(C)

(D)

Try to meet the post-conditions anyway 

Return an obviously wrong value to "get back" at the client 

Throw an exception to report the issue to the client

Crash the program

What should a method do if its pre-conditions are 
not met by its client?
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Handling Pre-condition Violations
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Coding Demo: 

11

Defensive Programming
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(Bad) Pre-condition Violation Handling
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/** Returns `true` if the character in `str` at index `i` is uppercase, otherwise returns `false`.    
  *  Requires that `0 <= i < str.length()`. */
static boolean uppercaseAt(String str, int i) {
    if (i < 0 || i >= str.length()) {
        throw new IllegalArgumentException("`i` must be between 0 and `str.length()-1`.");
    }
    return Character.isUpperCase(str.charAt(i));
}

Throw a "more appropriate" exception
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(Bad) Pre-condition Violation Handling

Lecture 3: Specifications and Testing January 27, 2026

/** Returns `true` if the character in `str` at index `i` is uppercase, otherwise returns `false`.    
  *  Requires that `0 <= i < str.length()`. */
static boolean uppercaseAt(String str, int i) {
    i = Math.max(i, 0);
    i = Math.min(i, str.length() - 1);
    return Character.isUpperCase(str.charAt(i));
}

"Correct" the inputs
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Unit Testing
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Coding Demo: 

15

JUnit
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Good Unit Test Suites
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(A)

(B)

(C)

Yes

Should a good unit test suite include tests that 
commit pre-condition violations?

No

I'm not sure
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Testing Methods with Side Effects
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/**
 * Zeroes out all entries before and including the first instance of `key` in 
 * `arr` and returns the index where `key` was found. If `key` is not present in 
 * `arr`, then all indices of `arr` are zeroed out, and `arr.length` is returned.
 */
 static int zeroThrough(int[] arr, int key) { … }
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What's wrong with the following JUnit test for this method?

/** Returns an index `i` with `0 < i < a.length-1` that corresponds to a local maximum 
  *   of array `a`, meaning `a[i] > a[i-1]` and `a[i] > a[i+1]`. Returns 0 if `a` does not 
  *   contain a local maximum. */
static int findLocalMax(int[] a) { ... }

Consider the following method specifications:

@Test
void testMultipleMaxima() {
    int[] a = {1, 2, 4, 3, 6, 5, 1};
    assertEquals(2, findLocalMax(a));
}
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Underspecification
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Testing with Underspecification
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/** Returns an index `i` with `0 < i < a.length-1` that corresponds to a local maximum 
  *   of array `a`, meaning `a[i] > a[i-1]` and `a[i] > a[i+1]`. Returns 0 if `a` does not 
  *   contain a local maximum. */
static int findLocalMax(int[] a) { ... }

@Test
void testMultipleMaxima() {
    int[] a = {1, 2, 4, 3, 6, 5, 1};
    

}

@Test
void testMultipleMaxima() {
    int[] a = {1, 2, 4, 3, 6, 5, 1};

}



CS 2110 22

Black Box vs. Glass Box Testing
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Test-Driven Development
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