Statement Coverage




Statement Coverage: Computation

* The statement coverage of a testlseith respect toR, R)
Is computed aS/(S.-S), where

— S, Is the number of statements covered,
— S is the number oihfeasible (unreachable) statemgraad
— S, is thetotal number of executable statemantthe program to be tested.

e Tis considered adequate with respect to the statetogarage criterion
if the statement coverage Biwith respect toR, R) is 1 (i.e., 100%).
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Statement Coverage: An Example

1 bhegin

2 int H. Y:

3 int £;

ul input CH, Y

5 £ = 0;

(=] if H <0 and ¥ < 0) £
7 £ o= HxEH:

a if £ =00

9 =7+ 1
10 3

11 el=ze

12 £ o= HxH=H:

13 output. (£

1d e

int x,y; intz;
input x,y; z=0;

false if (x<0 and y<0)

‘ true

z=x*x;
false if (y>=0)
true

z=z+1;

.l Z=x*x*x; |

v

e QUTPUT(Z); [
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Statement Coverage: An Example (cont’d)

*S={4,5,6,7,8,9,12, 13}

Let T,={t;:<x= -1, y= — 1>},:<x=1, y=1>}

-E:i“t xy;intz; e Statements covered:

e input x,y; z=0; .
v if (x<0 and y<0) —t,: follow the red line

_y e —t,: follow the green line
if (y>=0)
T true * S=7, S=1, S=8. The statement coverage for
z=z+1;

..... ' T, is 7/(8 — 1)=1

L 4

4’* IIZ:XXX  Note that9 is infeasible
’ * Thus, we conclude thdt is adequate

with respect to the statement coverage
criterion.
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Decision Coverage




Decision versus Simple Condition

* A decision can be composedadsimple conditiorsuch asx<O0,
or of a more complex conditigisuch asX<0 AND y<0).

* A simple condition is considered covered if it evadsabtirue andfalse
In one or more executions of the program in whiacaurs.

* A compound conditiors considered covered if easimple conditiont
IS comprised of is also covered.

1 if (x < 0 and y < 0) { 1 if (x<0)
2 z=foo(x,y): - 2 if (y=0)
3 z=foo(x,y);
one decision & two decisions &
two simple conditions two simple conditions
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How to Cover a Decision?

* A decision is consideretbveredf the flow of control has been diverted
to all possible destinatiorthat correspond to this decision, i.e.,
all outcomes of the decision have been taken.

* This implies that, for example, the expression iniftioe awhile
statement has evaluateditoe in some execution of the program under
test and tdalsein the same or another execution.

— Examples
aif (x<0){.....}
aif ((x<0) and (y>0){.....}
aowhile (x<3){.....}
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Decision Coverage: Computation

* The decision coverage of a test E&tith respect toR, R)
iIs computed aB /(D.-D,), where
— D Is the number of decisions covered,
— D, is the number oihfeasible decisionsand
— D, is thetotal number of decisiona the program to be tested.

* Tis considered adequate with respect to the decrsiea@rage criterion
if the decision coverage dfwith respect toR, R) is 1 (i.e., 100%).
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Quiz

* Consider the following program and a test set

begin
int X, V, Z;
input (x, y):
if(x<0 or y<0) T
z=foo-1{x.y);
else
z=foo-2(x,y);
output(z);
end

t1: <r=-3 y=-2:>
tro: <r=4 Yy=-23>

O o~ o & WM =

* s T adequate with respect to decision coverage?

EE— I — — L —
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Statement Coverage
Versus
Decision Coverage




A Program with a Bug

* This following program inputs an integer

—if x< 0, transforms it into a positive value beforeakwg foo-1to compute
the outputz

—if x=0, compute z usinfpo-2

begin
int X, Z;
input (x); .
w0 | Where is the bug?
z:foo-,1 (X);
output(z);

end

W~ OO kWM =

There should have been an else clause for x>0 beforethis
Statement.
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Is Statement Coverage Sufficient?

 Consider a test s@t={t,;:<x= —5>}.

* |t is adequate with respectstatementoverage criterion,
but does not reveal the bug.

begin
int X, Z;
input (x);
if(x<0)
X =-X;
z=foo-1(x);
output(z);

end

W~ O O AWl =

There should have been an else clause for x>0 beforethis statement.
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Is Decision Coverage Sufficient?

e Consider another test SBt{t;:<x = -5> t,:<x = 3>}
* T'is decision adequate, but riot
 Also, T' reveals the bug, but ndt

begin
int X, Z;
input (x);
if(x<0)

X =-X;
z=foo-1(x);
output(z);

end

W~ Ok WKN =

There should have been an else clause for x>0 beforethis statement.

* This example illustratesow and why decision coverageght helpin
revealing a bug that is not revealby a test set adequate with respect to
statement coverage
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