
Testing
Black Box and White Box





Goal: to find bugs (errors)

The person who codes it 
should not be the person 
who tests it.

Too much vested interest.







Black Box Testing
• Testing without looking at the 

code. 
• Only know what is required 

and what should be produced
• Four kinds of data are tested:
(1) Small data
(2) Large data
(3) Average (normal) data
(4) Boundary cases – strange 

data, odd cases that aren’t 
normally considered

White Box Testing
• Testing that occurs after looking 

at the code
• Goal is to run every line of code 

at least once.
• Two major considerations:
(1) Ifs

• Test every clause of the if
(2) Loops 

• Avoid the loop
• Run the loop once
• Run the loop many times.



Black Box 
Test This 

App



Short name?

Long name?

Average 
name?

Boundary-
case name?



Short name?

Long name?

Average 
name?

Boundary-
case name?

Io

Wolfeschlegelsteinh
ausenbergerdorff

James, Juan, Ramesh, 
Wang Xiu Ying

LeeAnn, 
Mary-Jo, 

La-a



In 2010, John Graham-
Cumming wrote a blog 
post complaining about 

sloppy testing.



In response, Patrick 
McKenzie wrote a 
famous (in certain 

circles) blog post about 
boundary cases.









Black Box 
Test This 

App



Short 
month?

Long month?

Average 
month?

Boundary-
case month?



Short 
month?

Long month?

Average 
month?

Boundary-
case month?

Feb 2019

Dec 2019

Aug 2020

Feb 2020 
(leap day)





These are all false.
1.There are always 24 hours in a day.
2.Years have 365 days.
3.Months have either 30 or 31 days.
4.Oh – except February. It is always 28 days long.
5.Ok, fine. Months have either 28, 29, 30, or 31 

days.
6.There is a leap year every year divisible by 4.
7.Non leap years will never contain a leap day.



Black Box 
Test This 

App



Short 
number?

Long 
number?

Average 
number?

Boundary-
case 

number?



Short 
number?

Long 
number?

Average 
number?

Boundary-
case 

number?

23

1,234,456,789

134

-1, 0, 1



public void result(View view) {

TextView output = (TextView) findViewById(R.id.output);

EditText input = (EditText) findViewById(R.id.input);

int num = Integer.parseInt(input.getText().toString());

if (num < 5)

output.setText("The classification is calm");

else if (num < 11)

output.setText("The classification is light");

else if (num < 19)

output.setText("The classification is gentle");

else if (num < 28)

output.setText("The classification is moderate");

else if (num < 49)

output.setText("The classification is strong");

else if (num < 74)

output.setText("The classification is gale");

else if (num < 117)

output.setText("The classification is storm");

else

output.setText("The classification is hurricane");

}

White 
Box Test 
This App



public void result(View view) {

TextView output = (TextView) findViewById(R.id.output);

EditText input = (EditText) findViewById(R.id.input);

int num = Integer.parseInt(input.getText().toString());

if (num < 5)

output.setText("The classification is calm");

else if (num < 11)

output.setText("The classification is light");

else if (num < 19)

output.setText("The classification is gentle");

else if (num < 28)

output.setText("The classification is moderate");

else if (num < 49)

output.setText("The classification is strong");

else if (num < 74)

output.setText("The classification is gale");

else if (num < 117)

output.setText("The classification is storm");

else

output.setText("The classification is hurricane");

}

Under 5

5-10

11-18

28-48

19-27

49-73

74-116

Over 
117



public void result(View view) {

TextView output = (TextView) findViewById(R.id.output);

EditText input = (EditText) findViewById(R.id.input);

int num = Integer.parseInt(input.getText().toString());

if (num < 5)

output.setText("The classification is calm");

else if (num < 11)

output.setText("The classification is light");

else if (num < 19)

output.setText("The classification is gentle");

else if (num < 28)

output.setText("The classification is moderate");

else if (num < 49)

output.setText("The classification is strong");

else if (num < 74)

output.setText("The classification is gale");

else if (num < 117)

output.setText("The classification is storm");

else

output.setText("The classification is hurricane");

}

Under 5

5-10

11-18

28-48

19-27

49-73

74-116

Over 
117

3

6

13

34

23

56

89

234





Scanner in = new Scanner(System.in);
System.out.print("Enter votes: ");
String vote = in.nextLine();
int a = 0;
int b = 0;

for (int i=0; i<vote.length(); i++) {
if(vote.charAt(i)=='a')

a++;
else if(vote.charAt(i)=='b')

b++;
}

if(a>b)
System.out.println("A won.");

else if(a==b)
System.out.println("Tie");

else
System.out.println("B won.");

Enter votes: abbabaa
A won.

White Box 
Test This 

Code



Scanner in = new Scanner(System.in);
System.out.print("Enter votes: ");
String vote = in.nextLine();
int a = 0;
int b = 0;

for (int i=0; i<vote.length(); i++) {
if(vote.charAt(i)=='a')

a++;
else if(vote.charAt(i)=='b')

b++;
}

if(a>b)
System.out.println("A won.");

else if(a==b)
System.out.println("Tie");

else
System.out.println("B won.");

Enter votes: abbabaa
A won.

Avoid Loop

Loop once

Loop many 
times

A in Votes

B in Votes

More A than B

Same A and B

More B than A



Scanner in = new Scanner(System.in);
System.out.print("Enter votes: ");
String vote = in.nextLine();
int a = 0;
int b = 0;

for (int i=0; i<vote.length(); i++) {
if(vote.charAt(i)=='a')

a++;
else if(vote.charAt(i)=='b')

b++;
}

if(a>b)
System.out.println("A won.");

else if(a==b)
System.out.println("Tie");

else
System.out.println("B won.");

Enter votes: abbabaa
A won.

Avoid Loop

Loop once

Loop many 
times

A in Votes

B in Votes

More A than B

Same A and B

More B than A

Empty String

One Letter: A

Many letters: 
ABBADAFDA

AAAB

BBABB

AAABA

AABBAABB

BBABBA



Ariane 5 rocket 
June 4, 1996 
unmanned
a decade of development 
cost $7 billion
rocket and cargo valued at 
$500 million



Forty seconds after its lift-off 



Didn't test the software

The software only handled 
small for the speed variable.
They didn't test average or 
large data for the speed.

It overloaded memory and the 
rocket exploded.



Panama City, August 2000
Cancer Treatment Center
Patient Treatment Planning System
Stopped lethal doses of radiation



While the TPS accepts data for 
multiple blocks, this was never 
tested.

It treats multiple doses of 
radiation as if only one dose 
was delivered. [Loop testing 
failed – no multiple loops 
tested]

28 people receive over doses
17 die, 11 severely injured.
Error discovered March 2001.



Ariane 5 rocket 
• Unmanned rocket with 

satellites
• A decade of development 

cost $7 billion
• Rocket and cargo valued at 

$500 million
• Launched June 4, 1996 
• Exploded 40 sec after take-off
• Didn’t Black Box test “Large 

Values” for the speed 
variable. It overloaded 
memory.

American Megatrends 
Cancer Treatment

• Device delivered radiation doses 
to cancer patients

• Used in Panama City, August 
2000 to March 2001

• Didn’t white box test “Run Loop 
Multiple Times”

• It treated multiple doses of 
radiation as only one dose.

• 28 people receive over doses.17 
die, 11 severely injured.



More Examples
To Practice White and Black Box Testing



Find all:
The code looks through the String to find all positions 
of the requested letter.

Sentence: i like to eat apples and bananas
To Find: a

a found in position: 
11, 14, 21, 26, 28, 30, 



import java.util.*;
public class FindAll {

public static void main(String[] args) {
Scanner in = new Scanner(System.in);
System.out.print("Sentence: ");
String msg = in.nextLine();
System.out.print("To Find: ");
String find = in.nextLine();
char f = find.charAt(0);

System.out.println("\n"+f+" found in position: ");
for(int i=0; i<msg.length(); i++) {

if(msg.charAt(i)==f)
System.out.print(i+", ");

}
}

}

Sentence: hello hi
To Find: h

h found in position: 
0, 6, 




