
 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay

 2017-18

C
ycle Ingénieur – 2

èm
e année

D
épartem

ent Inform
atique

Verification and Validation
Part IV : W

hite-Box Testing 

Burkhart W
olff

D
épartem

ent Inform
atique

U
niversité Paris-Sud / O

rsay



0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
2

Id
ea:

%
Lets exp

lo
it th

e stru
ctu

re o
f th

e p
rog

ram
 !!!

(an
d
 n

ot, as b
efo

re in
 sp

ecificatio
n
 b

ased
 tests 

(„b
la

ck b
ox“-tests), d

ep
en

d
 en

tirely o
n
 th

e
sp

ec).

A
ssu

m
p
tio

n
: Pro

g
ram

m
ers m

a
ke m

o
st likely

erro
rs in

 b
ran

ch
in

g
 p

oin
ts o

f a p
rog

ram
(C

o
n
d
ition

, W
h
ile-Lo

op
, ...), b

u
t g

et th
e

p
rog

ram
 “in

 p
rin

cip
le rig

h
t”.

(C
o
m

p
eten

t p
rog

ram
m

er a
ssu

m
p
tio

n
)

Lets d
evelo

p
 a

 test m
eth

o
d
 th

at exp
lo

its th
is !



0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)

0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
3

S
ta

tic S
tru

ctu
ral (“w

h
ite-b

ox”) Tests

%
w

e select “critica
l” p

a
th

s

%
sp

ecifica
tio

n
 u

sed
 to

 verify th
e o

b
tain

ed
 resu

lta
ts

A path corresponds to one logical expression over x
0 , y

0 , z
0  .

 corresponding to one test-case (com
prising several test data ...)


 Cond

1 (x
0 , y

0 , z
0 ) ¶ 

 

Cond

2 (x
0 , y

0 , z
0 )

W
e are interested either in edges (control flow

), or in  nodes (data flow
)

w
hat the program

 does and how
 …

 

x
0

y
0

z
0

Results

xyz

Cond
1 (x,y,z)

Cond
2 (x,y,z)



0
5
/0

3
/1

8
B
. W

o
lff - In

g
e 2

 V
&

V
 - W

h
ite-B

ox-Test
4

A
 Pro

g
ram

 fo
r th

e trian
g
le exam

p
le
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 eg: natural := 0;
begin 
if 

j + k <= l or k + l  <= j or l + j <= k then  
put(“impossible”);

else if  j = k  then  
eg := eg + 1;  end if;

     if  j = l  then  
eg := eg + 1;  end if;

     if  l = k  then 
eg := eg + 1;  end if;

  if  eg = 0  then  put(“arbitrary”);
     elsif 

eg = 1  then put(“isocele”);
     else 

put(“equilateral”);
     end if;
end if;
end triangle;
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     elsif 

eg = 1  then put(“isocele”);
     else 

put(“equilateral”);
     end if;
end if;
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procedure triangle(j,k,l : positive) is 
 eg: natural := 0;
begin 
if 

j + k <= l or k + l  <= j or l + j <= k then  
put(“impossible”);

else if  j = k  then  
eg := eg + 1;  end if;

     if  j = l  then  
eg := eg + 1;  end if;

     if  l = k  then 
eg := eg + 1;  end if;

  if  eg = 0  then  put(“quelconque”);
     elsif 

eg = 1  then put(“isocele”);
     else 

put(“equilateral”);
     end if;
end if;
end triangle;
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procedure supprime (T: in out Table; p: in out integer; 
                 x: in integer) is

 i: integer := 1;
begin
   while 

i <> p  loop
      if 

T[i].val <> x then 
i := i + 1;

      elsif
i = p - 1

 then
p := p - 1; return;

   else 
T[i] := T[p-1]; p := p -1;  return;

      end if;
   end loop;
end supprime

;
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procedure supprime (T: in out Table; p: in out integer; 
                 x: in integer) is

 i: integer := 1;
begin
   while 

i <> p  loop
      if 

T[i] <> x then 
i := i + 1;

      elsif
i = p - 1 then

p := p - 1; return;
   else 

T[i] := T[p-1];     p := p - 1; return;
      end if;
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