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b
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p
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n
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l-ch

e
ck

in
g
pro

ced
u
re.

(“
W
e
verifi

ed
th
e
p
ro
g
ram

!”
–
“
W
h
at

d
id

th
e
to
o
l
say?”

–
“
V
erifi

catio
n
failed

.”
)

•
In

so
m
e
co
n
texts:

m
o
d
e
l-ch

e
ck

in
g
to
o
l
cla

im
s
co

rre
ctn

e
ss.
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M
o
st

g
e
n
e
ric

e
rro

rs
b
o
il
d
ow

n
to
:

•
sp
ecifi

ed
b
u
t
u
n
w
a
n
te
d
b
e
h
a
v
io
u
r,

e.g
.
u
n
d
er/

o
verfl

ow
s

•
in
itia

lisa
tio

n
issu

e
s

e.g
.
au
to
m
atic

b
lo
ck

sco
p
e
o
b
jects

•
u
n
sp

e
cifi

e
d
b
e
h
a
v
io
u
r
(J.1

)
e.g

.
ord

er
o
f
evalu

atio
n
in

so
m
e
cases

•
u
n
d
e
fi
n
e
d
b
e
h
a
v
io
u
r
(J.2

)

•
im

p
le
m
e
n
ta
tio

n
d
e
fi
n
e
d
b
e
h
a
v
io
u
r
(J.3

)

C
o
n
fo

rm
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n
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)
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•
“
A

pro
g
ram

th
at

is

•
correct

in
all

oth
er

asp
ects,

•
op

eratin
g
on

correct
d
ata,

•
con

tain
in
g
u
n
sp

e
cifi

e
d
b
e
h
a
vio

r

sh
all

b
e
a
correct

pro
g
ram

an
d
act

in
accord

an
ce

w
ith

5
.1
.2
.3
.
(P

ro
g
ram

E
xecu

tio
n
)

•
A

co
n
form

in
g
pro

g
ram

is
o
n
e
th
at

is
accep

tab
le

to
a
co
n
form

in
g

im
p
lem

en
tatio

n
.

•
S
trictly

co
n
form

in
g
pro

g
ram

s
are

in
ten

d
ed

to
b
e
m
axim

ally
p
ortab

le
am

o
n
g

co
n
form

in
g
im

p
lem

en
tatio

n
s.

•
A
n
im

p
lem

en
tatio

n
[o
f
C
,
a
co
m
p
iler]

sh
all

b
e
acco

m
p
an
ied

by
a
d
o
cu
m
en
t

th
at

d
efi
n
es

all
im

p
lem

en
tatio

n
-d
efi
n
ed

an
d
lo
cale-sp

ecifi
c
ch
aracteristics

an
d
all

exten
sio

n
s.
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ver-
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U
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•
N
o
t
sp
ecifi

c
to

C
...

1
v
o
id

f
(

s
h
o
r
t

a
,

i
n
t

b
)

{
2

a
=

b
;

/
/

t
y
p
in

g
o
k
,

b
u
t
.
.
.

3
}

45
s
h
o
r
t

a
;

/
/

p
r
o
v
is
io

n
in

g
,

im
p
lic

it
c
a
s
t

6
i
f

(+
+
a

<
0
)

{
/
∗

n
o

∗
/

}
78

i
f

(+
+
i
>

M
A
X

IN
T
)

{
9

/
∗

n
o

∗
/

}
1
0

1
1

1
2

i
n
t

e
=

0
;

1
3

1
4

v
o
id

s
e
t

e
r
r
o
r
(
)

{
e
+
+
;
}

1
5

v
o
id

c
le

a
r

e
r
r
o
r
(
)

{
e

=
0
;

}
1
6

1
7

v
o
id

g
(
)

{
i
f

(
e
)

{
/
∗

.
.
.

∗
/

}
}

In
itia
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n
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•
“
If
an

o
b
ject

th
at

h
as

au
to
m
atic

storag
e
d
u
ratio

n
is
n
o
t
in
itialized

exp
licitly,

its
valu

e
is
in
d
eterm

in
ate.”

1
v
o
id

f
(
)

{
2

i
n
t

a
;

34
p
r
in

t
f
(

”%
i\

n
”
,

a
)
;

/
/

s
u
r
p
r
is
e
.
.
.

5
}

U
n

sp
ecifi

ed
B

eh
a

vio
u

r
(J.1

)
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E
ach

im
p
lem

en
tatio

n
(o
f
a
co
m
p
iler)

d
o
cu
m
en
ts

h
ow

th
e
ch
o
ice

is
m
ad
e.

F
o
r
e
x
a
m
p
le

•
w
h
eth

er
tw
o
strin

g
literals

resu
lt
in

d
istin

ct
arrays

(6.4.5)

•
th
e
ord

er
in

w
h
ich

th
e
fu
n
ction

d
esign

ator,
argu

m
en
ts,

an
d
su
b
expression

s
w
ith

in
th
e
argu

m
en
ts

are
evalu

ated
in

a
fu
n
ction

call
(6.5.2.2)

•
th
e
layou

t
of

storage
for

fu
n
ction

p
aram

eters
(6.9.1)

•
th
e
resu

lt
of

rou
n
d
in
g
w
h
en

th
e
valu

e
is
ou

t
of

ran
ge

(7.12.9.5,
...)

•
th
e
ord

er
an
d
con

tigu
ity

of
storage

allo
cated

by
su
ccessive

calls
to

m
a
l
l
o
c
(7.20.3)

•
etc.

p
p
.

1
c
h
a
r

a
[
]

=
”
h
e
llo

”
,

b
[]

=
”
h
e
llo

”
;

/
/

a
=
=

b
?

23
i
=

0
;

f
(
+
+
i
,
+
+
i
,
+
+
i

)
;

/
/

f
(
1
,2

,3
)
?

45
i
n
t

g
(
)

{
i
n
t

a
,

b
;

}
/
/

&
a

>
&
b

?
67

i
n
t
∗

p
=

m
a
llo

c
(
s
i
z
e
o
f
(
i
n
t
)
)
;

8
i
n
t
∗

q
=

m
a
llo

c
(
s
i
z
e
o
f
(
i
n
t
)
)
;

/
/

q
>

p
?

U
n

d
efi

n
ed

B
eh

a
vio

u
r

(J.2
)
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“
B
eh
avio

u
r,
u
p
o
n
u
se

o
f
a
n
o
n
-p
ortab

le
or

erro
n
eo
u
s
pro

g
ram

co
n
stru

ct
or

o
f
erro

n
eo
u
s
d
ata,

for
w
h
ich

th
is
In
tern

atio
n
al

S
tan

d
ard

im
p
oses

n
o

req
u
irem

en
ts.”

“
P
o
ssib

le
u
n
d
e
fi
n
e
d
b
e
h
a
v
io
u
r
ra
n
g
e
s
fro

m

•
ig
n
orin

g
th
e
situ

atio
n
co
m
p
letely

w
ith

u
n
p
re
d
icta

b
le

re
su
lts,

•
to

b
eh
avin

g
d
u
rin

g
tra

n
sla

tio
n
o
r
p
ro
g
ra
m

e
x
e
cu

tio
n

in
a
d
o
cu
m
en
ted

m
an
n
er

ch
aracteristic

o
f
th
e
en
viro

n
m
en
t

(w
ith

or
w
ith

o
u
t
th
e
issu

an
ce

o
f
a
d
iag

n
o
stic

m
essag

e),

•
to

term
in
atin

g
a
tra

n
sla

tio
n
o
r
e
x
e
cu

tio
n

(w
ith

th
e
issu

an
ce

o
f
a
d
iag

n
o
stic

m
essag

e).”

“
A
n
exam

p
le

o
f
u
n
d
efi
n
ed

b
eh
avio

u
r
is
th
e
b
eh
avio

u
r
o
n
in
te
g
e
r
o
v
e
rfl
o
w
.”
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ed
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M
o
re

e
x
a
m
p
le
s:

•
an

id
en
tifi

er
[...]

con
tain

s
an

in
valid

m
u
ltibyte

ch
aracter

(5.2.1.2)

•
an

ob
ject

is
referred

to
ou

tsid
e
of

its
lifetim

e
(6.2.4)

•
th
e
valu

e
of

a
p
oin

ter
to

an
ob

ject
w
h
ole

lifetim
e
h
as

en
d
ed

is
u
sed

(6.2.4)

•
con

version
to

or
from

an
in
teger

typ
e
pro

d
u
ces

a
valu

e
ou

tsid
e
th
e
ran

ge
th
at

can
b
e
represen

ted
(6.3.1.4)

•
con

version
b
etw

een
tw
o
p
oin

ter
typ

es
pro

d
u
ces

a
resu

lt
th
at

is
in
correctly

align
ed

(6.3.2.3)

•
th
e
program

attem
p
ts

to
m
o
d
ify

a
strin

g
literal

(6.4.5)

•
an

excep
tion

al
con

d
ition

o
ccu

rs
d
u
rin

g
th
e
evalu

ation
of

an
expression

(6.5)

•
th
e
valu

e
of

th
e
secon

d
op

eran
d
of

th
e
/
or

%
op

erator
is
zero

(6.5.5)

•
p
oin

ters
th
at

d
o
n
ot

p
oin

t
in
to,

or
ju
st

b
eyon

d
,
th
e
sam

e
array

ob
ject

are
su
b
tracted

(6.5.6)

•
A
n
array

su
b
scrip

t
is
ou

t
of

ran
ge

[...]
(6.5.6)

•
th
e
program

rem
oves

th
e
d
efi
n
ition

of
a
m
acro

w
h
ose

n
am

e
b
egin

s
w
ith

an
u
n
d
erscore

an
d
eith

er
an

u
p
p
ercase

letter
or

an
oth

er
u
n
d
erscore

(7.1.3)

•
etc.

p
p
.
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1
i
n
t

m
a
in

(
)

{
2

i
n
t

∗
p
;

3
∗
p

=
2
7
;

4
r
e
tu

r
n

0
;

5
}

•
“A

n
in
teger

con
stan

t
expression

w
ith

th
e
valu

e
0,

or
su
ch

an
expression

cast
to

typ
e
v
o
i
d
*
,

is
called

a
n
u
ll
p
o
in
te
r
co

n
sta

n
t.

[...]”

•
“T

h
e
m
acro

N
U
L
L
is
d
efi
n
ed

in
<
std

d
e
f.h

>
(an

d
oth

er
h
ead

ers)
as

a
n
u
ll
p
oin

ter
con

stan
t;
see

7.17.”

•
“A

m
on

g
th
e
in
valid

valu
es

for
d
ereferen

cin
g
a
p
oin

ter
by

th
e
u
n
ary

*
op

erator
are

a
n
u
ll
p
oin

ter,
[...]”

(6.5.3.2)
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1
i
n
t

m
a
in

(
)

{
2

i
n
t

∗
p

=
(
i
n
t
∗
)0

x
1
2
3
4
5
6
7
8
;

3
∗
p

=
2
7
;

45
∗
(
i
n
t
∗
)
(
(
(
v
o
id

∗
)
p
)

+
1
)

=
1
3
;

6
r
e
tu

r
n

0
;

7
}

•
M
o
d
ern

op
eratin

g
system

s
provid

e
m
e
m
o
ry

p
ro
te
ctio

n
.

•
A
ccessin

g
m
em

ory
w
h
ich

th
e
pro

cess
is
n
ot

allow
ed

to
access

is
ob

served
by

th
e
op

eratin
g
system

.

•
T
yp
ically

an
in
stan

ce
of

“accessin
g
an

ob
ject

ou
tsid

e
its

lifetim
e”.

•
B
u
t:

oth
er

w
ay

rou
n
d
d
o
es

n
ot

h
old

,
accessin

g
an

ob
ject

ou
tsid

e
its

lifetim
e
d
o
es

n
ot

im
p
ly

a
segm

en
tation

violation
.

•
S
om

e
p
latform

s
(e.g.

S
P
A
R
C
):

u
n
align

ed
m
em

ory
access,

i.e.
ou

tsid
e
w
ord

b
ou

n
d
aries,

n
ot

su
p
p
orted

by
h
ard

w
are

(“b
u
s
error”).

O
p
eratin

g
system

n
otifi

es
pro

cess,
d
efau

lt
h
an
d
ler:

term
in
ate,

d
u
m
p
core.

Im
p

lem
en

ta
tio

n
-D

efi
n

ed
B

eh
a

vio
u

r
(J.3

)
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“
A

co
n
form

in
g
im

p
lem

en
tatio

n
is
req

u
ired

to
d
o
cu
m
en
t
its

ch
o
ice

o
f
b
eh
avior

in
each

o
f
th
e
areas

listed
in

th
is
su
b
clau

se.
T
h
e
fo
llow

in
g
are

im
p
lem

en
tatio

n
-d
efi
n
ed
:”

•
J.3.2

E
n
viron

m
en
t,
e.g.

T
h
e
set

of
sign

als,
th
eir

sem
an
tics,

an
d
th
eir

d
efau

lt
h
an
d
lin
g
(7.14).

•
J.3.3

Id
en
tifi

ers,
e.g.

T
h
e
n
u
m
b
er

of
sign

ifi
can

t
in
itial

ch
aracters

in
an

id
en
tifi

er
(5.2.4.1,

6.4.2).

•
J.3.4

C
h
aracters,

e.g.
T
h
e
n
u
m
b
er

of
b
its

in
a
byte

(3.6).

•
J.3.5

In
tegers,

e.g.
A
n
y
exten

d
ed

in
teger

typ
es

th
at

exist
in

th
e
im

p
lem

en
tation

(6.2.5).

•
J.3.6

F
loatin

g
P
oin

t,
e.g.

T
h
e
accu

racy
of

th
e
fl
oatin

g-p
oin

t
op

eration
s
[...]

(5.2.4.2.2).

•
J.3.7

A
rrays

an
d
P
oin

ters,
e.g.

T
h
e
resu

lt
of

con
vertin

g
a
p
oin

ter
to

an
in
teger

or
vice

versa
(6.3.2.3).

•
etc.

p
p
.
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•
J.4
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•
J.5

C
o
m
m
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exten
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n
s

“
T
h
e
fo
llow

in
g
exten

sio
n
s
are

w
id
ely

u
sed

in
m
an
y
system

s,
b
u
t
are

n
o
t

p
ortab

le
to

all
im

p
lem

en
tatio

n
s.”
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m
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