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Exercise B.3 #

public final class GoodFastCheap {
boolean good = false;
boolean fast = false;
boolean cheap = false;

public void makeGood () {

) ggo?f;s?gg;cheap) cheap = false; GOOd, faSt, and
P g e O cheap: pick any
two out of three!

if (good && cheap) good = false;

public void makeCheap () {

cheap = true;
if (good && fast) fast = false;

public void makeBad () { good = false };
public void makeSlow () { fast = false };
public void makeExpensive () { cheap = false; }

public boolean isSatisfactory () {
if ((good && fast) || (good &% cheap) || (fast && cheap))
return true;
return false;

}

public boolean isSatisfactoryRefactored () {
if (good && fast) return true;
if (good && cheap) return true;
if (fast && cheap) return true;
return false;
}
}



Mutating GoodFastCheap

public boolean isSatisfactoryRefactored () {
if (good && fast) return true;
if (good && cheap) return true;
if (fast & & cheap) return true;
return false;

}
Consider a mutation operator that replaces each instance of
a boolean variable with the boolean literals true and false

1. How many mutants does this operator generate for
method isSatisfactory()?

2. List them (just the mutated line, not the whole method) using the
A1.. AN format



Mutating GoodFastCheap

Consider a mutation operator that replaces each instance of
a boolean variable with the boolean literals true and false

1. How many mutants does this operator generate for
method isSatisfactory()?

2. List them (just the mutated line, not the whole method) using the
AT.. AN format



Mutating GoodFastCheap

Consider a mutation operator that replaces each instance of
a boolean variable with the boolean literals true and false.

How many mutants does this operator generate for method isSatisfactory()?

12 mutants



A Mutated GoodFastCheap

12 mutants

public final class GoodFastCheap {

public boolean isSatisfactory () {

if ((good && fast) (good && cheap) (fast && cheap))
Al if ((true && fast) (good && cheap) (fast && cheap))
A2 if ((false &% fast) || (good &% cheap) || (fast && cheap))
A3 if ((good && true) || (good && cheap) || (fast && cheap))
N if ((good && false) || (good && cheap) || (fast && cheap))
A5 if ((good && fast) (true && cheap) || (fast && cheap))
A6 if gEgood && fastg gfalse && cheapi | (fast && cheap))
A7 if ((good && fast good && true) (fast && cheap))
A8 if ((good && fast) (good && false) (fast && cheap))
A9 if ((good && fast) (good && cheap) (true && cheap))
Ale  if ((good && fast) (good && cheap) (false && cheap))
A1l if ((good && fast) (good && cheap) (fast && true))
A12 if ((good && fast) (good && cheap) (fast && false))

return true;
return false;




Strong Killing WMutants

Which mutants are strongly killed by test TTF (good=T,fast=T,cheap=F)?

Al
A2
A3
A4
A5
A6
a7
A8
A9
Al10
All
A12

if ((good && fast) || (good &% cheap) || (fast && cheap))
if ((true && fast) || (good && cheap) || (fast && cheap))
if ((false && fast) || (good && cheap) || (fast && cheap))
true) || (good && cheap) || (fast && cheap))
false) || (good &% cheap) || (fast && cheap))

if ((good
if ((good
if ((good
if ((good
if ((good
if ((good
if ((good
if ((good
if ((good
if ((good

&&
&&
&&
&&
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&&
&&
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fast)
fast)
fast)
fast)
fast)
fast)
fast)
fast)

(true && cheap) || (fast && cheap))
(false && cheap) || (fast && cheap))
(good && true) || (fast &% cheap))
(good && false) || (fast && cheap))
(good && cheap) || (true && cheap))
(good && cheap) || (false && cheap))
(good && cheap) || (fast && true))
(good && cheap) || (fast && false))




Strong Killing WMutants

Which mutants are strongly killed by test TTF (good=T,fast=T,cheap=F)?

2,4

Which mutants are strongly killed by test TFT?

Al
A2
A3
A4
A5
A6
a7
A8
A9
Al10
All
A12

if ((good && fast) || (good &% cheap) || (fast && cheap))
if ((true && fast) || (good && cheap) || (fast && cheap))
if ((false && fast) || (good && cheap) || (fast && cheap))
true) || (good && cheap) || (fast && cheap))
false) || (good &% cheap) || (fast && cheap))

if ((good
if ((good
if ((good
if ((good
if ((good
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if ((good
if ((good
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&&
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fast)
fast)
fast)
fast)
fast)
fast)
fast)
fast)

(true && cheap) || (fast && cheap))
(false && cheap) || (fast && cheap))
(good && true) || (fast &% cheap))
(good && false) || (fast && cheap))
(good && cheap) || (true && cheap))
(good && cheap) || (false && cheap))
(good && cheap) || (fast && true))
(good && cheap) || (fast && false))




Strong Killing WMutants

Which mutants are strongly killed by test TTF (good=T,fast=T,cheap=F)?

2,4

Which mutants are strongly killed by test TFT?

e,

Which mutants are strongly killed by test FFF?

Al
A2
A3
A4
A5
A6
a7
A8
A9
Al10
All
A12

if ((good && fast) || (good &% cheap) || (fast && cheap))
if ((true && fast) || (good && cheap) || (fast && cheap))
if ((false && fast) || (good && cheap) || (fast && cheap))
true) || (good && cheap) || (fast && cheap))
false) || (good &% cheap) || (fast && cheap))

if ((good
if ((good
if ((good
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if ((good
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fast)
fast)
fast)
fast)
fast)
fast)
fast)
fast)

(true && cheap) || (fast && cheap))
(false && cheap) || (fast && cheap))
(good && true) || (fast &% cheap))
(good && false) || (fast && cheap))
(good && cheap) || (true && cheap))
(good && cheap) || (false && cheap))
(good && cheap) || (fast && true))
(good && cheap) || (fast && false))




Strong Killing WMutants

Which mutants are strongly killed by test TTF (good=T,fast=T,cheap=F)?

2,4

Which mutants are strongly killed by test TFT?

e,

Which mutants are strongly killed by test FFF?

Nowe

Determine a test to kill each mutant. Are any of the mutants equivalent?

Al
A2
A3
A4
A5
A6
a7
A8
A9
Al10
All
A12

if ((good && fast) || (good &% cheap) || (fast && cheap))
if ((true && fast) || (good && cheap) || (fast && cheap))
if ((false && fast) || (good && cheap) || (fast && cheap))
true) || (good && cheap) || (fast && cheap))
false) || (good &% cheap) || (fast && cheap))

if ((good
if ((good
if ((good
if ((good
if ((good
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fast)
fast)
fast)
fast)
fast)
fast)
fast)
fast)

(true && cheap) || (fast && cheap))
(false && cheap) || (fast && cheap))
(good && true) || (fast &% cheap))
(good && false) || (fast && cheap))
(good && cheap) || (true && cheap))
(good && cheap) || (false && cheap))
(good && cheap) || (fast && true))
(good && cheap) || (fast && false))




Strong Killing WMutants

Which mutants are strongly killed by test TTF (good=T,fast=T,cheap=F)?

2,4

Which mutants are strongly killed by test TFT?

@,

Which mutants are strongly killed by test FFF?

Nowe

Determine a test to kill each mutant. Are any of the mutants equivalent?
No, all mutants are strovgly killed by exactly ove test

WAFTEMZTTEMSTFEMATTEMSFFT, M TFT, MFTFE MBS TFT, MAFFT, m10
FTT,MMMFTFEFM2ZFTT
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Weakly Killing Mintants

Does any test kill m1 weakly but not strongly?

if ((good && fast) | | (good && cheap) || (fast && cheap))
Al if ((true && fast) | | (good && cheap) || (fast && cheap))

FTT weakly kills mq

(true && fast) is true, so (good & cheap) and (fast && cheap)
are never evaluated (which weakly kills m1 based on awn error in the
PC), but the result is the same as for P so m1 is not strongly killed
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END OF EXERCISE




Mutating GoodFastCheap

public boolean isSatisfactoryRefactored () {
if (good && fast) return true;
if (good && cheap) return true;
if (fast && cheap) return true;
return false;

}
Consider a conditional operator replacement (COR) mutation operator that
replaces each instance of a conditional operator { &&, || } with the other, and
also replaces the entire conditional expression (the operator and both
operands) with true and false.

1. How many mutants does this operator generate for
method isSatisfactoryRefactored()?

2. List them (just the mutated line, not the whole method) using the A1.. AN
format



Avother Mutated GoodFastCheap

a4 mutants

public final class GoodFastCheap {

public boolean isSatisfactoryRefactored () {

if (good && fast) return true;
Al if (good || fast) return true;
A2 if (true) return true;
A3 if (false) return true;

if (good && cheap) return true;
A if (good || cheap) return true;
A5 if (true) return true;
A6 if (false) return true;

if (fast && cheap) return true;
A7 if (fast || cheap) return true;
A8 if (true) return true;
A9 if (false) return true;

return false;



Avother Mutated GoodFastCheap

Determine a test to strongly kill each mutant (gfc)

if (good && fast) return true;

Al if (good || fast) return true; // Killed by:
A2 if (true) return true; // Killed by:
A3 if (false) return true; // Killed by:

if (good && cheap) return true;
A4 if (good || cheap) return true; // Killed by:
A5 if (true) return true; // Killed by:
A6 if (false) return true; // Killed by:

if (fast && cheap) return true;
A7 if (fast || cheap) return true; // Killed by:
A8 if (true) return true; // Killed by:
A9 if (false) return true; // Killed by:



Avother Mutated GoodFastCheap
Determine a test to strongly kill each mutant (gfc)

if (good && fast) return true;

Al if (good || fast) return true; // Killed by: TFFFTF
A2 if (true) return true; // Killed by: ¥FFTFFFTI+FFT
A3 if (false) return true; // Killed by: TTF

if (good && cheap) return true;
A4 if (good || cheap) return true; // Killed by:
A5 if (true) return true; // Killed by:
A6 if (false) return true; // Killed by:

if (fast && cheap) return true;
A7 if (fast || cheap) return true; // Killed by:

A8 if (true) return true; // Killed by:
A9 if (false) return true; // Killed by:



Avother Mutated GoodFastCheap
Determine a test to strongly kill each mutant (gfc)

if (good && fast) return true;

Al if (good || fast) return true; // Killed by: TFFFTF
A2 if (true) return true; // Killed by: ¥FFTFFFTI+FFT
A3 if (false) return true; // Killed by: TTF

if (good && cheap) return true;
Vil if (good || cheap) return true; // Killed by: TFFFFT
A5 if (true) return true; // Killed by: FFFTFFFIFFFT
A6 if (false) return true; // Killed by: T+T

if (fast && cheap) return true;
A7 if (fast || cheap) return true; // Killed by:
A8 if (true) return true; // Killed by:
A9 if (false) return true; // Killed by:



Avother Mutated GoodFastCheap

Determine a test to strongly kill each mutant (gfc)

Al
A2
A3

A4
A5
A6

A7
A8
A9

if (good && fast) return true;

if
if
if

if
if
if
if

if
if

(good || fast) return true;
(true) return true;
(false) return true;

(good && cheap) return true;
(good || cheap) return true;

(true) return true;
(false) return true;

(fast && cheap) return true;
(fast || cheap) return true;

if (true) return true;
if (false) return true;

//
//
//

//
//
//

//
//
//

Killed
Killed
Killed

Killed
Killed
Killed

Killed
Killed
Killed

D THFRFTF
: PR TR FTH AT
: TTF

: TV T
. FFETFRFTHFRT
: TFT

: FT+ 7T
: FFRIFFRFTFFFT
: FT7T
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