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Exercise B.3 #

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

public void makeGood () {

good = true;

if (fast && cheap) cheap = false;
}

public void makeFast () {
fast = true;
if (good && cheap) good = false;

public void makeCheap () {
cheap = true;

Good, fast, and
cheap: pick any
two out of three!

if (good && fast) fast = false;

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

public boolean isSatisfactory () {

if d && fast d && ch fast && ch
if ((good & fast) [| (good && cheap) || (fast && cheap)) A”?|yze an.d test
return false; this predicate

}

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




IsSatistactory Predicate

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

}

Simplify the predicate:



IsSatistactory Predicate

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

}

Simplify the predicate:
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RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory

Develop a set of JUnit tests for method isSatisfactory() that satisfies the
RACC criterion

Restricted Active Clause Coverage (RACC) — For each p in P
and each major clause ¢; in C,, choose minor clauses ¢;
(j'=1) such that ¢; determines p. TR has two requirements for
¢;: ¢; evaluates to true and ¢; evaluates to false. The values
chosen for minor clauses ¢; must be the same when ¢; is
true as when ¢; is false.

DEFINITION




RACC Tests for isSatisfactory
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RACC Tests for isSatisfactory
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Determine RACC tests for g, f,
and ¢

For g: (2,6) or (3,7)
For f:

15



RACC Tests for isSatisfactory

# ol flclp nlp]lp
{1 T TR I
T T F T 1 =3
r | F | T || 2 =
T F | F | s 2 5
S [ I 4 e
I I S S o Z
F F T ¥ 2 4
S IS S

o N o o1 B~ w DD

Determine RACC tests for g, f,
and ¢

For g: (2,6) or (3,7)

For f: (2,4) or (5,7)
For c:
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RACC Tests for isSatisfactory

Determine RACC tests for g, f,
# g flc]p|p|Pp|p and ¢
1 T T T T

2 T T F T 1 =3
Forg: (2,6) or (3,7)
S| T | P [ T | |2 &
TR TS T Forf: (2,4) or (5,7)
P B R e e Forc: (3,4)or (5,6)
G I T I S Z
7 F F T F 2 4 Mintmal combinations:
8 F F F F {2,34.6} {2,4,5,¢6}, {2,567},
g There are various minimal {(2,2,4,7},12,4,5, 7}, {=2,5,6,7}

combinations of tests, but well
arbitrarily choose
{2,3,4,6}
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RACC Tests for isSatisfactory

# gl flc]plplplp
1 LI I IR I
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RACCtests: 2,3,4,6
{TTF, TFT, TFF, FTF }

S0 O

»

GoodFastCheap gfc;

@Before public void setUp() {
gfc = new GoodFastCheap(); //8: FFF
}

@Test public void test2() throws Exception {
gfc.makeGood(); //4:TFF
gfc.makeFast(); //2:TTF
assertTrue(gfc.isSatisfactory());

}

@Test public void test3() throws Exception {
gfc.makeGood(); //4:TFF
gfc.makeCheap(); //3:TFT
assertTrue(gfc.isSatisfactory());

}

@Test public void test4() throws Exception {
gfc.makeGood(); //4:TFF
assertFalse(gfc.isSatisfactory());

}

@Test public void test6() throws Exception {
gfc.makeFast(); //6:FTF
assertFalse(gfc.isSatisfactory());

}
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END OF EXERCISE




Exercise B.3 #

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

public void makeGood () {
good = true;

) if (fast && cheap) cheap = false; GOOd, faSt, and
peblic void mierast O ¢ cheap: pick any

if (good && cheap) good = false;

:)ublic void makeCheap () { two OUt Of three!

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; Analyze and test
if (good && cheap) return true; . .
if (fast && cheap) return true; this predlcate
return false;

}



TsSatistactoryRefactored Predicate

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

}

Simplify the predicates:
Py =
Py =
P3 =



TsSatistactoryRefactored Predicate

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

}
Simplify the predicates:
Py = AT
P, = 9AC

Py = TAC
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RACL for TsSatistactoryRefactored

Compute p and determine when g and f determine p,

# g f P D, D # g c P D, D, # f c p o p
1 T T T v v 5 T T 9 T T
2 T F F v 6 T F 0 T F
3 F T = v 14 F T 11 F T
4 F F F 8 F F 2| | &
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RA

A w0 N - F=F

CC for TsSatistactoryRefactored

Compute RACC test
pairs for g and f
TRs for g
TRs for f:
p.= p. = p: =
g f P p p # g c p P p. # f ¢ p p P
T T T v v 5 T T 9 T T
T | F | F v 6 T F 0 T F
F T F v Tl E | T Wl E|T
F F F 8§ F F 2 | F | F
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RA

A w0 N - F=F

CC for TsSatistactoryRefactored

Compute RACC test
pairs for g and f

TRs for g: (1,2)
TRs for f; (1,2)

P: =

m Mm@
-1 4 Mm =

o N o o FH#

m M -+ @

m 4 M+ o

-1 M - - =
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RACL for TsSatistactoryRefactored

Compute p and determine when g and ¢ determine p,

TRs for g: (1,3)
TRs for f: (1,2)

P = P.= Ps =
# g f P p p # g c P P D, # f c p o p
1 T T | | 7 | 7 5 T T = | 7 | 9 T T
2 T F F v 4} T F F v 10 T F
3 F T F v 7 F T F Y " F T
4 F F F § F F F 2| | ¢
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RACL for TsSatistactoryRefactored

Compute p and determine when g and ¢ determine p,

Compute RACC test
pairs for g and ¢
TRs for g: (1,3) TRs for g:
TRs for f: (1,2) TRs for ¢
p.- - .-
# g f P pop # 9 p p p # f - Cc p p P
1 T T T v v 5 T T v v 9 T T
2 T F F v § T F v 10 T F
I I R T A 7 F F v (I I
4 | F | F| = 8 F F 7| F | F
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RACL for TsSatistactoryRefactored

Compute p and determine when g and ¢ determine p,

Compute RACC test
pairs for g and ¢
TRs for g: (1,3) TRs for g: (5,7#)
TRs for f: (1,2) TRs for ¢: (5,6)
# g f P p b F g (N R S
1 Ll e | 5 T A A o T T
2 T F F v 6 T F v 10 T F
3 F T F v 7 F F oV M F T
E e s F F 2 F F
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RACL for TsSatistactoryRefactored

Compute p and determine when g and f determine p,

TRs for g: (1,3) TRs for g: (5,7#)

TRs for f: (1,2) TRs for ¢: (5,&)

# g f P p p # g pp p # f Ccopopp
I Y N N S I 5 T T | 7| 7 ST T T Y]
72 I I R v 6 T F v 0 T F F v
3 F T = v 7 F ¥ v 11 F T F v

Al = | F | = 8 F F 2 F F F
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RACL for TsSatistactoryRefactored

Compute p and determine when g and f determine p,

Compute RACC test
pairs for fand ¢

TRs for g: (1,2) TRs for g: (5,7) TRs for f:
TRs for f: (1,2) TRs for ¢: (5,6) TRs for ¢:

p - - .=
# ¢ £ P p p g b P # f ¢ p p P
1 T T T v Vv 5 T T v v 9 T T T v v
2 T A v 6 T F v o T F F v
3 F T F v 7 F F v M F T F v
i F FF s F F 2 F F F
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RACL for TsSatistactoryRefactored

Compute p and determine when g and f determine p,

Compute RACC test
pairs for fand ¢

TRs for g: (1,2) TRs for g: (5,7) TRs for f: (9,11)

TRs for f. (1,2) TRs for ¢: (5.6) TRs for¢: (9,10)

# 9 £ P p p g b P #.f ¢ p p P
1 T T T v Vv 5 T T v v 9 T T T v v
z [ R T v 6 T F v 0 T F F v
3 F T F v 7 F F v M F T F v

GO L I 8 F F iz f F | F | 7
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RACC for -

TRs for g: (1,2) and (5,7#)
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)

A w0 N - F=F

M m - - «

- 4 M =

=
I

H H N 4

Py

Pr

o N o o FH#

- M+ @

Py

1 I B B =

m m - -

CsSatistactoryRefactored

For fAc:

m 4 M - o

Note thatto

reach gAc, gAfm
ust be false. To
reach fAc, gAc an
o g Af must be
false. That
sugogests we
should work from
the bottom up!

Ps
pf pc

nU L T =
AN
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RACC for

TRs for g: (1,2) and (5,7#)
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)

A w0 N - F=F

m @ m - —H «

- 4 M =

=
I

H A N 4 o

Py

Pr

o N o o FH#

m M -+ @

Py

nUR U (S T =

-1 M - - =

CsSatisfactoryRefactored

For fAc:tests9,10,11
{(*TT, *TF, *FT1}
whieh solutions are controllable and reachable?

- — T - o

Note thatto

reach gAc, gAfm
ust be false. To
reach fAc, gAc an
o g Af must be
false. That
sugogests we
should work from
the bottom up!

Ps
pf pc

o1 N+ o
AN
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RACL for TsSatistactoryRefactored

Note thatto
TRsfor g: (1,3) and (5,7) For fAc:tests 9, 10,11 reach gAc, gAf
TRs for £ (1,2) and (9,11) f 7 ust be false. To
{*TT,%TF, *F71} reach fAc, gAc an
TRs for ¢: (5,&) and (9,10) o g Af must be
wWhich solutions are controllable and reachable? false. That
{FTT,FTF, FFT} suggests we
should work from
Allothers won'treach the bottom up!
p - - .-
# g f P p g PP # 0 f ¢ p p D
1 T T T v Vv 5 T T v v 9 T T T v v
2 T F F v 6 T F 4 10 T F F v
3 F T F v / F F v 11 F T F v
4 F F F 8 F - 2 F F F

34



RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#)
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)

P
# g f
1 T T
2 T F
3 F T
4 F F

H A N 4 o

fAc: { FTT, FTF, FFT }

For g/Ac:

I )

B, P # g P p D #f ¢ p
v v 5 T T v v 9 T T T
v 6 T r v 0 T F F

v 7 F F v M F T F
8 F F 2 F F F

Pr

=
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#) f/\c; {FTT,FTF FFT }
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)

For gAc:tests 5, 6, 7
{T*T, T*F, 71}
whieh solutions are controllable and reachable?

1
=/
w

I

P

# g £ P p p # g P p D # f ¢ p pp
1 T T T v v 5 T T v v 9 T T T v v
2 T F F 7 6 T F % 0 T F F v
3 F T F v 7 F F v "M F T F v

4 F F F 8 F F 2 F F F
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#) f/\c; {FTT,FTF FFT }
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)
For gAc:tests 5, 6, 7

{ 78T, T*F, F*7}

wWhich solutions are controllable and reachable?
{TFT, TFF, F*T}

AlL others won'treach fAc

I 2

P

# g £ P p p # g P p D # f ¢ p pp
1 T T T v v 5 T T v v 9 T T T v v
2 T F F 7 6 T F % 0 T F F v
3 F T F v 7 F F v "M F T F v

4 F F F 8 F F 2 F F F
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#)
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)

P
# g f
1 T T
2 T F
3 F T
4 F F

H H N 4

fAc: { FTT, FTF, FFT }
oAc: { TFT, TFF, F*T'}

For g/\f:

I )

B, P # g P p D #f ¢ p
v v 5 T T v v 9 T T T
v 6 T r v 0 T F F

v 7 F F v M F T F
8 F F 2 F F F

Pr

=
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#) f/\c; {FTT,FTF FFT }

TRs for f: (1,2) and (9,11) -
TRs for ¢: (5,6) and (9,10) gAe: { TFT, TFF, F*T}

For gNf:tests1, 2, 3
{77 77", F77¢}
whieh solutions are controllable and reachable?

1
=/
w

I

P

# g £ P p p # g P p D # f ¢ p pp
1 T T T v v 5 T T v v 9 T T T v v
2 T F F 7 6 T F % 0 T F F v
3 F T F v 7 F F v "M F T F v

4 F F F 8 F F 2 F F F
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#) f/\c; {FTT,FTF FFT }

TRs for f: (1,2) and (9,11)
: A
TRs for ¢: (5,6) and (9,10) gAe: { TFT, TFF, F*T}

For gNf:tests1, 2, 3
{T7% 77, 77}

wWhich solutions are controllable and reachable?
{TTF, TF*, FT*}

p1 ps

# g £ P p p # g P p D # f ¢ p pp
1 T T T v v 5 T T v v 9 T T T v v
2 T F F 7 6 T F % 0 T F F v
3 F T F v 7 F F v "M F T F v

4 F F F 8 F F 2 F F F
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#)
TRs for f: (1,2) and (9,11)

TRs for ¢: (5,&) and (9,10)

A w0 N - F=F

m @ m - —H «

- =4 M - -

P

fAc: { FTT, FTF, FFT }

oAe: { TFT, TFF, F*T )
gN:{ TTF, TF*, 777 }

Fill in the *s for a minimal set of test inputs:

I 2

B, P # g P p D # 0 f ¢ p p P
v v 5 T T v v 9 T T T v v
v 6 T r v 0 T F F v
v 7 F F v "mn F T F v
8 F F 2 F F F
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RACL for TsSatistactoryRefactored

TRs for g: (1,2) and (5,7#) f/\c; {FTT,FTF FFT }

TRs for £ (1,2) and (9,11)
TRs for ¢: (5,&) and (9,10) gAc: {TFT, TFF, F*1 }
oNf: { TTF, TF*, FT*)

Fill in the *s for a minimal set of test inputs:
{FTT, FTF, FFT, TFT, TFF, TTF}

Compare to isSatistactory:
{TTF TFT, TFF, FTF

p.= ps=
# g £ P p p # g p B P A
1 T T T v v 5 T T v v 9 T T T
2 T F F v 6 T F v 0 T F F
3 F T F v 7 F F v 1 F T F
AR R E 8 F F 21 F [ F |

=



RACC Tests for TsSatistactory

GoodFastCheap gfc;

@Before public void setUp() {
gfc = new GoodFastCheap(); // 8. FF
}

@Test public void testl() throws Exception
gfc.makeGood(); // 4: TFF
gfc.makeFast(); // 2: TTF
assertTrue(gfc.isSatisfactory());

}

@Test public void test2() throws Exception
gfc.makeGood(); // 4: TFF
assertFalse(gfc.isSatisfactory());

}

@Test public void test3() throws Exception
gfc.makeFast(); // 6: FTF
assertFalse(gfc.isSatisfactory());

}

@Test public void test4() throws Exception
gfc.makeGood(); // 4: TFF
gfc.makeCheap(); // 3: TFT
assertTrue(gfc.isSatisfactory());

}

F

@Test public void test5() throws Exception

{
gfc.makeCheap(); // 7: FFT

assertFalse(gfc.isSatisfactory());
}

@Test public void test6() throws Exception
{

gfc.makeFast(); // 6: FTF
gfc.makeCheap(); // 5: FTT
assertTrue(gfc.isSatisfactory());

}




