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 D
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96
1

(“
In

tr
od

uc
tio

n
&

La
ng

ua
ge

s”
up

to
pa

ge
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0)

Pa
ra

m
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er
s 

ca
n

 b
e 

n
am

ed
 o

r 
p
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se

d
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y 
o

rd
er

 o
f d

efi
 n

it
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n
.

(N
am

ed
 p

ar
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s 
d

o
 n

o
t n

ee
d

 
to

 fo
llo

w
 th

e 
d

efi
 n

it
io

n
 o

rd
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.)

uc
e 
a 
“Q
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 u
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ow
”
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A
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ue

 im
pl

em
en

ta
ti

on
 w

it
h 

pr
op

er
 in

fo
rm

at
io

n 
hi

di
ng

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e 
is

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 F
il
le
d 
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

  
  
  
  
 r
ai
se
 Q
ue
ue
ov
er
fl
ow
;

  
  
  
en
d 
if
;

  
  
  
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

  
  
  
Qu
eu
e.
Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r’
Pr
ed
 (
Qu
eu
e.
Fr
ee
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
  
  
  
  
  
  
  
:=
 F
al
se
;

  
 e
nd
 E
nq
ue
ue
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 E
mp
ty
 t
he
n 
ra
is
e 
Qu
eu
eu
nd
er
fl
ow
; 
en
d 
if
;

  
  
  
It
em
  
  
  
  
  
 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

  
  
  
Qu
eu
e.
To
p 
  
  
 :
= 
Ma
rk
er
’P
re
d 
(Q
ue
ue
.T
op
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
 :
= 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
;

  
 e
nd
 D
eq
ue
ue
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
ue
ue
.I
s_
Em
pt
y)
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s

  
  
 (
no
t 
Qu
eu
e.
Is
_E
mp
ty
 a
nd
 t
he
n 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
);

en
d 
Qu
eu
e_
Pa
ck
_P
ri
va
te
;

En
qu
eu
e
(I
te
m:
 E
le
me
nt
;
Qu
eu
e:
 i
n
ou
t
Qu
eu
e_
Ty
pe
)
iiiiiiiiiisiiis

ue
.S
ta
te

= 
Fi
ll
ed
 a
nd

Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee

th
en

se
Qu
eu
eo
ve
rf
lo
w;

El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r’
Pr
e

’P
rePr
e

Pr
e

Pr
erererere
dddd
(Q
ue
ue
.F
re
e)
;

s_
Em
pt
y 
  
  
  
  
  
  
 :
= 
Fa
ls
e;

ue
; De
qu
eu
e 
(I
te
m:

ou
t
El
em
en
t;
 Q
ue
ue
:
ini

ou
t
Qu
eu
e_
Ty
pe
)
is

ta
te
 =
 E
mp
ty

th
en

th
en

th
en

thhhh
ehheheheeeee
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i
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i
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i

ra
i

ra
iaii
s

ra
i
e
Qu
eu
eu
nd
er
fl
ow
; 
en
d
if
;

 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

 :
= 
Ma
rk
er
’P
re
d 
(Q
ue
ue
.T
op
);

ue
.S

  
To
p 
  
 

s_
Em
pt
y 
:=
 Q
ue
ue
.T
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 =
 Q
ue
ue
.F
re
e;

ue
;
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pe
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fi 

ca
ti

on
 w

it
h 

pr
op

er
 in

fo
rm

at
io

n 
hi

di
ng

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_P
ri
va
te
 i
s

  
 Q
ue
ue
Si
ze
 :
 c
on
st
an
t 
In
te
ge
r 
:=
 1
0;

  
 t
yp
e 
El
em
en
t 
is
 n
ew
 P
os
it
iv
e 
ra
ng
e 
1.
.1
00
0;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
  
  
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 Q
ue
ue
ov
er
fl
ow
, 
Qu
eu
eu
nd
er
fl
ow
 :
 e
xc
ep
ti
on
;

pr
iv
at
e

  
 t
yp
e 
Ma
rk
er
 i
s 
mo
d 
Qu
eu
eS
iz
e;

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_P
ri
va
te
;

…
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rm

at
io

n 
hi

di
ng

wi
th
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e;
 u
se
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e;

wi
th
 A
da
.T
ex
t_
IO
  
  
  
 ;
 u
se
 A
da
.T
ex
t_
IO
;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ri
va
te
 i
s

  
 Q
ue
ue
, 
Qu
eu
e_
Co
py
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
  
  
  
  
  
  
 :
 E
le
me
nt
;

be
gi
n

  
 Q
ue
ue
_C
op
y 
:=
 Q
ue
ue
;

  
  
  
--
 c
om
pi
le
r-
er
ro
r:
 “
le
ft
 h
an
d 
of
 a
ss
ig
nm
en
t 
mu
st
 n
ot
 b
e 
li
mi
te
d 
ty
pe
”

  
 E
nq
ue
ue
 (
It
em
 =
> 
1,
 Q
ue
ue
 =
> 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
--
 w
ou
ld
 p
ro
du
ce
 a
 “
Qu
eu
e 
un
de
rf
lo
w”

ex
ce
pt
io
n

  
 w
he
n 
Qu
eu
eu
nd
er
fl
ow
 =
> 
Pu
t 
(“
Qu
eu
e 
un
de
rf
lo
w”
);

  
 w
he
n 
Qu
eu
eo
ve
rf
lo
w 
 =
> 
Pu
t 
(“
Qu
eu
e 
ov
er
fl
ow
”)
;

en
d 
Qu
eu
e_
Te
st
_P
ri
va
te
;

…
 a

n
yt

h
in
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lid
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h 
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fo
rm

at
io

n 
hi

di
ng

wi
th
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e;
 u
se
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e;

wi
th
 A
da
.T
ex
t_
IO
  
  
  
 ;
 u
se
 A
da
.T
ex
t_
IO
;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ri
va
te
 i
s

  
 Q
ue
ue
, 
Qu
eu
e_
Co
py
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
  
  
  
  
  
  
 :
 E
le
me
nt
;

be
gi
n

  
 Q
ue
ue
_C
op
y 
:=
 Q
ue
ue
;

  
  
  
--
 c
om
pi
le
r-
er
ro
r:
 “
le
ft
 h
an
d 
of
 a
ss
ig
nm
en
t 
mu
st
 n
ot
 b
e 
li
mi
te
d 
ty
pe
”

  
 E
nq
ue
ue
 (
It
em
 =
> 
1,
 Q
ue
ue
 =
> 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
--
 w
ou
ld
 p
ro
du
ce
 a
 “
Qu
eu
e 
un
de
rf
lo
w”

ex
ce
pt
io
n

  
 w
he
n 
Qu
eu
eu
nd
er
fl
ow
 =
> 
Pu
t 
(“
Qu
eu
e 
un
de
rf
lo
w”
);

  
 w
he
n 
Qu
eu
eo
ve
rf
lo
w 
 =
> 
Pu
t 
(“
Qu
eu
e 
ov
er
fl
ow
”)
;

en
d 
Qu
eu
e_
Te
st
_P
ri
va
te
;
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rm
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n 
hi
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ng

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e 
is

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 F
il
le
d 
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

  
  
  
  
 r
ai
se
 Q
ue
ue
ov
er
fl
ow
;

  
  
  
en
d 
if
;

  
  
  
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

  
  
  
Qu
eu
e.
Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r’
Pr
ed
 (
Qu
eu
e.
Fr
ee
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
  
  
  
  
  
  
  
:=
 F
al
se
;

  
 e
nd
 E
nq
ue
ue
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 E
mp
ty
 t
he
n 
ra
is
e 
Qu
eu
eu
nd
er
fl
ow
; 
en
d 
if
;

  
  
  
It
em
  
  
  
  
  
 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

  
  
  
Qu
eu
e.
To
p 
  
  
 :
= 
Ma
rk
er
’P
re
d 
(Q
ue
ue
.T
op
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
 :
= 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
;

  
 e
nd
 D
eq
ue
ue
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
ue
ue
.I
s_
Em
pt
y)
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s

  
  
 (
no
t 
Qu
eu
e.
Is
_E
mp
ty
 a
nd
 t
he
n 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
);

en
d 
Qu
eu
e_
Pa
ck
_P
ri
va
te
;

En
qu
eu
e
(I
te
m:
 E
le
me
nt
;
Qu
eu
e:

in
ou
t
Qu
eu
e_
Ty
pe
)
iiiiiiiiiiisis

ue
.S
ta
te
 =
 F
il
le
d
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

se
 Q
ue
ue
ov
er
fl
ow
;

El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r
Pr
e

’P
re

’P
rePr
e

Pr
erererere
dddd 
(Q
ue
ue
.F
re
e)
;

s_
Em
pt
y 
  
  
  
  
  
  
 :
=
Fa
ls
e;

ue
; De
qu
eu
e 
(I
te
m:
 o
ut

El
em
en
t;
 Q
ue
ue
: 
ini

ou
t 
Qu
eu
e_
Ty
pe
) 
is

ta
te

=
y 
th
en

th
en

th
en

thhhhh
ehheheeeee

rrarara
i

ra
i

ra
i

ra
i

ra
iaii
s

ra
i
e 
Qu
eu
eu
nd
er
fl
ow
; 
en
d
if
;

 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

 :
= 
Ma
rk
er
’P
re
d
(Q
ue
ue
.T
op
);

ue
.S

  
To
p 
  
 

s_
Em
pt
y 
:=
 Q
ue
ue
.T
op
 =
 Q
ue
ue
.F
re
e;

ue
;

uttttttttttt
E
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o
n

 m
et

h
o

d
s

• 
In

va
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n

 ty
p
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• 
Fo
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p
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A
 q

ue
ue

 t
es

t 
pr

og
ra

m
 w

it
h 

pr
op

er
 in

fo
rm

at
io

n 
hi

di
ng

wi
th
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e;
 u
se
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e;

wi
th
 A
da
.T
ex
t_
IO
  
  
  
 ;
 u
se
 A
da
.T
ex
t_
IO
;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ri
va
te
 i
s

  
 Q
ue
ue
, 
Qu
eu
e_
Co
py
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
  
  
  
  
  
  
 :
 E
le
me
nt
;

be
gi
n

  
 Q
ue
ue
_C
op
y 
:=
 Q
ue
ue
;

  
  
  
--
 c
om
pi
le
r-
er
ro
r:
 “
le
ft
 h
an
d 
of
 a
ss
ig
nm
en
t 
mu
st
 n
ot
 b
e 
li
mi
te
d 
ty
pe
”

  
 E
nq
ue
ue
 (
It
em
 =
> 
1,
 Q
ue
ue
 =
> 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
--
 w
ou
ld
 p
ro
du
ce
 a
 “
Qu
eu
e 
un
de
rf
lo
w”

ex
ce
pt
io
n

  
 w
he
n 
Qu
eu
eu
nd
er
fl
ow
 =
> 
Pu
t 
(“
Qu
eu
e 
un
de
rf
lo
w”
);

  
 w
he
n 
Qu
eu
eo
ve
rf
lo
w 
 =
> 
Pu
t 
(“
Qu
eu
e 
ov
er
fl
ow
”)
;

en
d 
Qu
eu
e_
Te
st
_P
ri
va
te
;

Il
le

ga
l o

p
er

at
io

n
 o

n
 a

 li
m

it
ed

 ty
p

e.
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A
 q

ue
ue

 im
pl

em
en

ta
ti

on
 w

it
h 

pr
op

er
 in

fo
rm

at
io

n 
hi

di
ng

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Pr
iv
at
e 
is

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 F
il
le
d 
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

  
  
  
  
 r
ai
se
 Q
ue
ue
ov
er
fl
ow
;

  
  
  
en
d 
if
;

  
  
  
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

  
  
  
Qu
eu
e.
Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r’
Pr
ed
 (
Qu
eu
e.
Fr
ee
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
  
  
  
  
  
  
  
:=
 F
al
se
;

  
 e
nd
 E
nq
ue
ue
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 E
mp
ty
 t
he
n 
ra
is
e 
Qu
eu
eu
nd
er
fl
ow
; 
en
d 
if
;

  
  
  
It
em
  
  
  
  
  
 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

  
  
  
Qu
eu
e.
To
p 
  
  
 :
= 
Ma
rk
er
’P
re
d 
(Q
ue
ue
.T
op
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
 :
= 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
;

  
 e
nd
 D
eq
ue
ue
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
ue
ue
.I
s_
Em
pt
y)
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s

  
  
 (
no
t 
Qu
eu
e.
Is
_E
mp
ty
 a
nd
 t
he
n 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
);

en
d 
Qu
eu
e_
Pa
ck
_P
ri
va
te
;

En
qu
eu
e
(I
te
m:
 E
le
me
nt
;
Qu
eu
e:
 i
n
ou
t
Qu
eu
e_
Ty
pe
)
iiiiiiiiiiiis

ue
.S
ta
te
 =
 F
il
le
d 
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

se
 Q
ue
ue
ov
er
fl
ow
;

El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r’
Pr
e

’P
rePr
e

Pr
e

Pr
erererere
ddd
(Q
ue
ue
.F
re
e)
;

s_
Em
pt
y 
  
  
  
  
  
  
 :
=
Fa
ls
e;

ue
; De
qu
eu
e 
(I
te
m:

ou
t
El
em
en
t;
 Q
ue
ue
:
ini

ou
t 
Qu
eu
e_
Ty
pe
) 
is

ta
te

=
y
th
en

th
en

th
en

th
enhhhhheheheeee

rrarara
i

ra
i

ra
i

ra
i

ra
iaii
s

ra
i
e 
Qu
eu
eu
nd
er
fl
ow
;

ue
.S

en
d
if
;

  
  
 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

To
p 
  
  
 :
= 
Ma
rk
er
’P
re
d
(Q
ue
ue
.T
op
);

s_
Em
pt
y 
:=
 Q
ue
ue
.T
op
 =
 Q
ue
ue
.F
re
e;

ue
;

uttttttttttt
 E

Em
pt

= 
Qu
eu

)eeeeee)e)e)e)e)e)e)e)e)e)e)e)e))e)e)e)
 

ueueeeuu
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eu
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Fr
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e
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r

’P
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he
n

th
en

th
enhe
nn
ra

e

== ::: =
M
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eeeeem
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u

Qu
eu
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E
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=
Ma
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 :

ol
ea
n
isisiiii

(Q
ue
ue

Is
Em
pt
y)
;

…
 b

es
id

es
 th

e 
im

p
le

m
en

ta
ti

o
n

 o
f t

h
e 

tw
o

 fu
n

ct
io

n
s 

w
h
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h

 h
as

 b
ee
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ve
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 th
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A
 c

on
tr

ac
ti

ng
 q

ue
ue

 im
pl

em
en

ta
ti

on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Co
nt
ra
ct
 i
s

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
 :
 E
le
me
nt
; 
Q 
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
Q.
El
em
en
ts
 (
Q.
Fr
ee
) 
:=
 I
te
m;

  
  
  
Q.
Fr
ee
  
  
  
  
  
  
  
:=
 Q
.F
re
e 
+ 
1;

  
  
  
Q.
Is
_E
mp
ty
  
  
  
  
  
:=
 F
al
se
;

  
 e
nd
 E
nq
ue
ue
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
 :
 o
ut
 E
le
me
nt
; 
Q 
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
It
em
  
  
  
 :
= 
Q.
El
em
en
ts
 (
Q.
To
p)
;

  
  
  
Q.
To
p 
  
  
 :
= 
Q.
To
p 
+ 
1;

  
  
  
Q.
Is
_E
mp
ty
 :
= 
Q.
To
p 
= 
Q.
Fr
ee
;

  
 e
nd
 D
eq
ue
ue
;

en
d 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t;

Qu
eu
e_
Pa
ck
_C
on
tr
ac
t
is

En
qu
eu
e 
(I
te
m 
: 
El
em
en
t;
 Q
 :

in
ou
t 
Qu
eu
e_
Ty
pe
)
is

en
ts

(Q
.F
re
e)
 :
= 
It
em
;

  
  
  
  
  
:=
 Q
.F
re
e 
+ 
1;

mp
ty
  
  
  
  
  
:=
 F
al
se
;

ue
; De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t;
 Q
 :
 iiiii
niinininiininn
ooooooooou
t

ooou
t 
Qu
eu
e_
Ty
pe
) 
is

 :
= 
Q.
El
em
en
ts
 (
Q.
To
p)
;

 :
= 
Q.
To
p 
+ 
1;

mp
ty
 :
= 
Q.

p 
= 
Q.
Fr
ee
;

ue
;

ck
_C
on
tr
ac
t;El
em

To
p 
+

To
p 
= 

)))) 

iiiiiiinini
lllllleleleelelelelelelelellelel
mmmmme

 Q    ; 

);)))))));))));)
sssststsss
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(
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 c
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 c
o

n
d

it
io

n
s 

h
av

e 
b

ee
n

 

gu
ar

an
te

ed
 v

ia
 th

e 
sp

ec
ifi 

ca
ti

o
n

s.

94

In
tr

o
d

u
ct

io
n

 &
 L

an
gu

ag
es

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 9
4 

of
  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 c

on
tr

ac
ti

ng
 q

ue
ue

 s
pe

ci
fi 

ca
ti

on
 (

co
nt

.)
pr
iv
at
e

  
 t
yp
e 
Ma
rk
er
 i
s 
mo
d 
Qu
eu
e_
Si
ze
;

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
; 
--
 w
il
l 
be
 i
ni
ti
al
iz
ed
 t
o 
in
va
li
ds

  
 e
nd
 r
ec
or
d 
wi
th
 T
yp
e_
In
va
ri
an
t 

  
  
  
=>
 (
no
t 
Qu
eu
e_
Ty
pe
.I
s_
Em
pt
y 
or
 e
ls
e 
Qu
eu
e_
Ty
pe
.T
op
 =
 Q
ue
ue
_T
yp
e.
Fr
ee
)

  
  
  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
ue
ue
_T
yp
e)
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
=>
 L
oo
ka
he
ad
 (
Qu
eu
e_
Ty
pe
, 
ix
)’
Va
li
d)
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Q 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
.I
s_
Em
pt
y)
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
(Q
 :
 Q
ue
ue
_T
yp
e)
  
re
tu
rn
 B
oo
le
an
 i
s

  
  
 (
no
t 
Q.
Is
_E
mp
ty
 a
nd
 t
he
n 
Q.
To
p 
= 
Q.
Fr
ee
);

  
 f
un
ct
io
n 
Le
ng
th
 (
Q 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 N
at
ur
al
 i
s

  
  
 (
if
 I
s_
Fu
ll
 (
Q)
 t
he
n 
Qu
eu
e_
Si
ze
 e
ls
e 
Na
tu
ra
l 
(Q
.F
re
e 
- 
Q.
To
p)
);

  
 f
un
ct
io
n 
Lo
ok
ah
ea
d 
(Q
 :
 Q
ue
ue
_T
yp
e;
 D
ep
th
 :
 P
os
it
iv
e)
 r
et
ur
n 
El
em
en
t 
is

  
  
 (
Q.
El
em
en
ts
 (
Q.
To
p 
+ 
Ma
rk
er
 (
De
pt
h 
- 
1)
))
;

en
d 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t;
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A
 c

on
tr

ac
ti

ng
 q

ue
ue

 s
pe

ci
fi 

ca
ti

on
pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t 
is

  
 Q
ue
ue
_S
iz
e 
: 
co
ns
ta
nt
 P
os
it
iv
e 
:=
 1
0;

  
 t
yp
e 
El
em
en
t 
is
 n
ew
 P
os
it
iv
e 
ra
ng
e 
1 
..
 1
00
0;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
pr
iv
at
e;

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
 :
  
  
 E
le
me
nt
; 
Q 
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 w
it
h

  
  
 P
re
  
=>
 n
ot
 I
s_
Fu
ll
 (
Q)
,

  
  
 P
os
t 
=>
 n
ot
 I
s_
Em
pt
y 
(Q
) 
an
d 
th
en
 L
en
gt
h 
(Q
) 
= 
Le
ng
th
 (
Q’
Ol
d)
 +
 1

  
  
  
  
  
  
  
  
an
d 
th
en
 L
oo
ka
he
ad
 (
Q,
 L
en
gt
h 
(Q
))
 =
 I
te
m

  
  
  
  
  
  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
’O
ld
) 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 =
> 
Lo
ok
ah
ea
d 
(Q
, 
ix
) 
= 
Lo
ok
ah
ea
d 
(Q
’O
ld
, 
ix
))
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
 :
 o
ut
 E
le
me
nt
; 
Q 
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 w
it
h

  
  
 P
re
  
=>
 n
ot
 I
s_
Em
pt
y 
(Q
),

  
  
 P
os
t 
=>
 n
ot
 I
s_
Fu
ll
 (
Q)
 a
nd
 t
he
n 
Le
ng
th
 (
Q)
 =
 L
en
gt
h 
(Q
’O
ld
) 
- 
1

  
  
  
  
  
  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
) 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 =
> 
Lo
ok
ah
ea
d 
(Q
, 
ix
) 
= 
Lo
ok
ah
ea
d 
(Q
’O
ld
, 
ix
 +
 1
))
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
ur
n 
Bo
ol
ea
n;

  
 f
un
ct
io
n 
Is
_F
ul
l 
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
ur
n 
Bo
ol
ea
n;

  
 f
un
ct
io
n 
Le
ng
th
  
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
ur
n 
Na
tu
ra
l;

  
 f
un
ct
io
n 
Lo
ok
ah
ea
d 
(Q
 :
 Q
ue
ue
_T
yp
e;
 D
ep
th
 :
 P
os
it
iv
e)
 r
et
ur
n 
El
em
en
t;
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A
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on
tr

ac
ti

ng
 q

ue
ue

 t
es

t 
pr

og
ra

m

wi
th
 A
da
.T
ex
t_
IO
; 
  
  
  
  
us
e 
Ad
a.
Te
xt
_I
O;

wi
th
 E
xc
ep
ti
on
s;
  
  
  
  
  
us
e 
Ex
ce
pt
io
ns
;

wi
th
 Q
ue
ue
_P
ac
k_
Co
nt
ra
ct
; 
us
e 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t;

wi
th
 S
ys
te
m.
As
se
rt
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ns
; 
  
us
e 
Sy
st
em
.A
ss
er
ti
on
s;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_C
on
tr
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t 
is

  
 Q
ue
ue
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
 :
 E
le
me
nt
;

be
gi
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 E
nq
ue
ue
 (
It
em
 =
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 =
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Qu
eu
e)
;
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ue
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 Q
 =
> 
Qu
eu
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 D
eq
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eu
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me
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 (
It
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;

  
 D
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 (
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eu
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 D
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uc
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ur
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 P
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en
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 P
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ue
ue
 i
s 
em
pt
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xi
t:
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 P
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Bo
ol
ea
n’
Im
ag
e 
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s_
Em
pt
y 
(Q
ue
ue
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);

ex
ce
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io
n

  
 w
he
n 
Ex
ce
pt
io
n_
Id
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er
t_
Fa
il
ur
e 
=>
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Ex
ce
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xc
ep
ti
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;

en
d 
Qu
eu
e_
Te
st
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on
tr
ac
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 t
yp
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rk
er
 i
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mo
d 
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eu
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Si
ze
;

  
 t
yp
e 
Li
st
 i
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ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
; 
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 w
il
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be
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al
iz
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in
va
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ds

  
 e
nd
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=>
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eu
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 =
 Q
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ue
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Fr
ee
)

  
  
  
  
  
an
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fo
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ix
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 L
en
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(Q
ue
ue
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yp
e)
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
=>
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oo
ka
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eu
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pe
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 f
un
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 (
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.I
s_
Em
pt
y)
;

  
 f
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Is
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Fr
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 f
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at
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 f
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 Q
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 D
ep
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iv
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et
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Q.
To
p 
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er
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De
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en
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eu
e_
Pa
ck
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ac
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os
it
iv
e 
:=
 1
0;

  
 t
yp
e 
El
em
en
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os
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iv
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ra
ng
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00
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 t
yp
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iv
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 p
ro
ce
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 E
nq
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It
em
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 E
le
me
nt
; 
Q 
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in
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ut
 Q
ue
ue
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yp
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 P
re
  
=>
 n
ot
 I
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 P
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Em
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an
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en
 L
en
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th
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Ol
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an
d 
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en
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oo
ka
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 L
en
gt
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an
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th
en
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fo
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al
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 i
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 L
en
gt
h 
(Q
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ld
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Lo
ok
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ea
d 
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, 
ix
) 
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 p
ro
ce
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re
 D
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 o
ut
 E
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me
nt
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in
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e)
 w
it
h
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re
  
=>
 n
ot
 I
s_
Em
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y 
(Q
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 P
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t 
=>
 n
ot
 I
s_
Fu
ll
 (
Q)
 a
nd
 t
he
n 
Le
ng
th
 (
Q)
 =
 L
en
gt
h 
(Q
’O
ld
) 
- 
1

  
  
  
  
  
  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
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 =
> 
Lo
ok
ah
ea
d 
(Q
, 
ix
) 
= 
Lo
ok
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d 
(Q
’O
ld
, 
ix
 +
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 f
un
ct
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_E
mp
ty
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
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ol
ea
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 f
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ul
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 Q
ue
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_T
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ol
ea
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 f
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th
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tu
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 f
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 D
ep
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en
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at
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.T
ex
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us
e 
Ad
a.
Te
xt
_I
O;

wi
th
 E
xc
ep
ti
on
s;
  
  
  
  
  
us
e 
Ex
ce
pt
io
ns
;

wi
th
 Q
ue
ue
_P
ac
k_
Co
nt
ra
ct
; 
us
e 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t;

wi
th
 S
ys
te
m.
As
se
rt
io
ns
; 
  
us
e 
Sy
st
em
.A
ss
er
ti
on
s;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_C
on
tr
ac
t 
is

  
 Q
ue
ue
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
 :
 E
le
me
nt
;

be
gi
n

  
 E
nq
ue
ue
 (
It
em
 =
> 
1,
 Q
 =
> 
Qu
eu
e)
;

  
 E
nq
ue
ue
 (
It
em
 =
> 
2,
 Q
 =
> 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
Pu
t 
(E
le
me
nt
’I
ma
ge
 (
It
em
))
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
Pu
t 
(E
le
me
nt
’I
ma
ge
 (
It
em
))
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
--
 w
il
l 
pr
od
uc
e 
an
 A
ss
er
t_
Fa
il
ur
e

  
 P
ut
 (
El
em
en
t’
Im
ag
e 
(I
te
m)
);

  
 P
ut
 (
“Q
ue
ue
 i
s 
em
pt
y 
on
 e
xi
t:
 “
);
 P
ut
 (
Bo
ol
ea
n’
Im
ag
e 
(I
s_
Em
pt
y 
(Q
ue
ue
))
);

ex
ce
pt
io
n

  
 w
he
n 
Ex
ce
pt
io
n_
Id
 :
 A
ss
er
t_
Fa
il
ur
e 
=>
 S
ho
w_
Ex
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pt
io
n 
(E
xc
ep
ti
on
_I
d)
;

en
d 
Qu
eu
e_
Te
st
_C
on
tr
ac
t;

V
io

la
te
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Pr

e-
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se
 

an
 a

ss
er
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n

.

96

In
tr

o
d

u
ct

io
n

 &
 L

an
gu

ag
es

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 9
6 

of
  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 c

on
tr

ac
ti

ng
 q

ue
ue

 s
pe

ci
fi 

ca
ti

on
 (

co
nt

.)
pr
iv
at
e

  
 t
yp
e 
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mo
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ze
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 t
yp
e 
Li
st
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s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
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n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
; 
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 w
il
l 
be
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ti
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ds

  
 e
nd
 r
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d 
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th
 T
yp
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=>
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no
t 
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eu
e_
Ty
pe
.I
s_
Em
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y 
or
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e 
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eu
e_
Ty
pe
.T
op
 =
 Q
ue
ue
_T
yp
e.
Fr
ee
)

  
  
  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
ue
ue
_T
yp
e)
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
=>
 L
oo
ka
he
ad
 (
Qu
eu
e_
Ty
pe
, 
ix
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Va
li
d)
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 f
un
ct
io
n 
Is
_E
mp
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 (
Q 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
.I
s_
Em
pt
y)
;

  
 f
un
ct
io
n 
Is
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ul
l 
(Q
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 Q
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yp
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re
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s
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t 
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mp
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nd
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To
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Fr
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 f
un
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Q 
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Ty
pe
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re
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at
ur
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s
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if
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s_
Fu
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Q)
 t
he
n 
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eu
e_
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 e
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e 
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tu
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(Q
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To
p)
);

  
 f
un
ct
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n 
Lo
ok
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ea
d 
(Q
 :
 Q
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_T
yp
e;
 D
ep
th
 :
 P
os
it
iv
e)
 r
et
ur
n 
El
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en
t 
is
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Q.
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en
ts
 (
Q.
To
p 
+ 
Ma
rk
er
 (
De
pt
h 
- 
1)
))
;

en
d 
Qu
eu
e_
Pa
ck
_C
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tr
ac
t;

…
 a

n
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h
in
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:=
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ra
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..
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00
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yp
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 p
ro
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re
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em
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 E
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nt
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Q 
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in
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h
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re
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ot
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=>
 n
ot
 I
s_
Em
pt
y 
(Q
),

  
  
 P
os
t 
=>
 n
ot
 I
s_
Fu
ll
 (
Q)
 a
nd
 t
he
n 
Le
ng
th
 (
Q)
 =
 L
en
gt
h 
(Q
’O
ld
) 
- 
1

  
  
  
  
  
  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
) 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 =
> 
Lo
ok
ah
ea
d 
(Q
, 
ix
) 
= 
Lo
ok
ah
ea
d 
(Q
’O
ld
, 
ix
 +
 1
))
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
ur
n 
Bo
ol
ea
n;

  
 f
un
ct
io
n 
Is
_F
ul
l 
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
ur
n 
Bo
ol
ea
n;

  
 f
un
ct
io
n 
Le
ng
th
  
  
(Q
 :
 Q
ue
ue
_T
yp
e)
 r
et
ur
n 
Na
tu
ra
l;

  
 f
un
ct
io
n 
Lo
ok
ah
ea
d 
(Q
 :
 Q
ue
ue
_T
yp
e;
 D
ep
th
 :
 P
os
it
iv
e)
 r
et
ur
n 
El
em
en
t;

…
 a

n
yt

h
in

g 
o

n
 th

is
 s

lid
e 

st
ill

 n
o

t p
er

fe
ct

ly
 c

le
ar

?



10
6

In
tr

o
d

u
ct

io
n

 &
 L

an
gu

ag
es

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
06

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 q

ue
ue

 s
pe
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 t
yp
e 
El
em
en
t 
is
 p
ri
va
te
;

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_G
en
er
ic
 i
s

  
 Q
ue
ue
Si
ze
: 
co
ns
ta
nt
 I
nt
eg
er
 :
= 
10
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
  
  
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 Q
ue
ue
ov
er
fl
ow
, 
Qu
eu
eu
nd
er
fl
ow
 :
 e
xc
ep
ti
on
;

pr
iv
at
e

  
 t
yp
e 
Ma
rk
er
 i
s 
mo
d 
Qu
eu
eS
iz
e;

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_G
en
er
ic
;

…
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yp
e 
El
em
en
t 
is
 p
ri
va
te
;

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_G
en
er
ic
 i
s

  
 Q
ue
ue
Si
ze
: 
co
ns
ta
nt
 I
nt
eg
er
 :
= 
10
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
  
  
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 Q
ue
ue
ov
er
fl
ow
, 
Qu
eu
eu
nd
er
fl
ow
 :
 e
xc
ep
ti
on
;

pr
iv
at
e

  
 t
yp
e 
Ma
rk
er
 i
s 
mo
d 
Qu
eu
eS
iz
e;

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_G
en
er
ic
;
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A
 c

on
tr

ac
ti

ng
 q

ue
ue

 t
es

t 
pr

og
ra

m

wi
th
 A
da
.T
ex
t_
IO
; 
  
  
  
  
us
e 
Ad
a.
Te
xt
_I
O;

wi
th
 E
xc
ep
ti
on
s;
  
  
  
  
  
us
e 
Ex
ce
pt
io
ns
;

wi
th
 Q
ue
ue
_P
ac
k_
Co
nt
ra
ct
; 
us
e 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t;

wi
th
 S
ys
te
m.
As
se
rt
io
ns
; 
  
us
e 
Sy
st
em
.A
ss
er
ti
on
s;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_C
on
tr
ac
t 
is

  
 Q
ue
ue
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
 :
 E
le
me
nt
;

be
gi
n

  
 E
nq
ue
ue
 (
It
em
 =
> 
1,
 Q
 =
> 
Qu
eu
e)
;

  
 E
nq
ue
ue
 (
It
em
 =
> 
2,
 Q
 =
> 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
Pu
t 
(E
le
me
nt
’I
ma
ge
 (
It
em
))
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
Pu
t 
(E
le
me
nt
’I
ma
ge
 (
It
em
))
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
--
 w
il
l 
pr
od
uc
e 
an
 A
ss
er
t_
Fa
il
ur
e

  
 P
ut
 (
El
em
en
t’
Im
ag
e 
(I
te
m)
);

  
 P
ut
 (
“Q
ue
ue
 i
s 
em
pt
y 
on
 e
xi
t:
 “
);
 P
ut
 (
Bo
ol
ea
n’
Im
ag
e 
(I
s_
Em
pt
y 
(Q
ue
ue
))
);

ex
ce
pt
io
n

  
 w
he
n 
Ex
ce
pt
io
n_
Id
 :
 A
ss
er
t_
Fa
il
ur
e 
=>
 S
ho
w_
Ex
ce
pt
io
n 
(E
xc
ep
ti
on
_I
d)
;

en
d 
Qu
eu
e_
Te
st
_C
on
tr
ac
t;
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 q
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on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Ge
ne
ri
c 
is

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 F
il
le
d 
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

  
  
  
  
 r
ai
se
 Q
ue
ue
ov
er
fl
ow
;

  
  
  
en
d 
if
;

  
  
  
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
Fr
ee
) 
:=
 I
te
m;

  
  
  
Qu
eu
e.
Fr
ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
ke
r’
Pr
ed
 (
Qu
eu
e.
Fr
ee
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
  
  
  
  
  
  
  
:=
 F
al
se
;

  
 e
nd
 E
nq
ue
ue
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 i
s

  
 b
eg
in

  
  
  
if
 Q
ue
ue
.S
ta
te
 =
 E
mp
ty
 t
he
n 
ra
is
e 
Qu
eu
eu
nd
er
fl
ow
; 
en
d 
if
;

  
  
  
It
em
  
  
  
  
  
 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

  
  
  
Qu
eu
e.
To
p 
  
  
 :
= 
Ma
rk
er
’P
re
d 
(Q
ue
ue
.T
op
);

  
  
  
Qu
eu
e.
Is
_E
mp
ty
 :
= 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
;

  
 e
nd
 D
eq
ue
ue
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
ue
ue
.I
s_
Em
pt
y)
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
 i
s

  
  
 (
no
t 
Qu
eu
e.
Is
_E
mp
ty
 a
nd
 t
he
n 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
);

en
d 
Qu
eu
e_
Pa
ck
_G
en
er
ic
;

nq
ue
ue
 (
It
em
: 
El
em
en
t;
 Q
ue
ue
:
in

ou
t
Qu
eu
e_
Ty
pe
) 
is

.S
ta
te
 =
 F
il
le
d 
an
d 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
 t
he
n

Qu
eu
eo
ve
rf
lo
w;

em
en
ts

(Q
ue
ue
.F
re
e)
 :
= 
It
em
;

ee
  
  
  
  
  
  
  
  
  
:=
 M
ar
k

Ma
rk
er
’P

er
’P
re
d

re
d
(Q
ue
ue
.F
re
e)
;

_E
mp
ty
  
  
  
  
  
  
  
:=
 F
al
se
;

; eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
iinininininininininininininin

ou
t

ooo
 Q
ue
ue
_T
yp
e)

is

.S
ta
te
 =
 E
m

th
en

th
en

th
en

th
en

th
en

th
en

th
e

th
ennnnnn

ra
isssssssssss
eeeeeeee 
Qu
eu
eu
nd
er
fl
ow
;
en
d
if
;

 :
= 
Qu
eu
e.
El
em
en
ts
 (
Qu
eu
e.
To
p)
;

.S
t   
 

mp
ty

Qu
eu
e.

p 
  
  
 :
=
Ma
rk

Ma
rk
er
’P

er
’P
re
d

re
d
(Q
ue
ue
.T
op
);

_E
mp
ty
 :
= 
Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
;

;

iiiiiiiiiiiiii
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.
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A
 g

en
er

ic
 q

ue
ue

 s
pe

ci
fi 

ca
ti

on
ge
ne
ri
c

  
 t
yp
e 
El
em
en
t 
is
 p
ri
va
te
;

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_G
en
er
ic
 i
s

  
 Q
ue
ue
Si
ze
: 
co
ns
ta
nt
 I
nt
eg
er
 :
= 
10
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
  
  
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 Q
ue
ue
ov
er
fl
ow
, 
Qu
eu
eu
nd
er
fl
ow
 :
 e
xc
ep
ti
on
;

pr
iv
at
e

  
 t
yp
e 
Ma
rk
er
 i
s 
mo
d 
Qu
eu
eS
iz
e;

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_G
en
er
ic
;

Th
e 

ty
p

e 
o

f E
le
me
nt

 n
o

w
 b

ec
o

m
es

 a
 

p
ar

am
et

er
 o

f a
 g

en
er

ic
 p

ac
ka

ge
.

H
as

ke
ll 

sy
n

ta
x:

en
qu
eu
e 
::
 a
 -
> 
Qu
eu
e 
a 
->
 Q
ue
ue
 a
 

H
k

ll
t

N
o

 r
es

tr
ic

ti
o

n
s 

(p
ri
va
te

) h
av

e 
b

ee
n

 s
et

 fo
r 

th
e 

ty
p

e 
o

f E
le
me
nt

.
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In
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es
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up
 to

 p
ag

e 
23

0)

A
 c

on
tr

ac
te

d 
qu

eu
e 

sp
ec

ifi 
ca

ti
on

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_C
on
tr
ac
t 
is

  
(…
)

  
pr
oc
ed
ur
e 
En
qu
eu
e 
(I
te
m 
: 
El
em
en
t;
 Q
 :
 i
n 
ou
t 
Qu
eu
e_
Ty
pe
) 
wi
th

  
  
 P
re
  
=>
 n
ot
 I
s_
Fu
ll
  
(Q
),
 -
- 
co
ul
d 
al
so
 b
e 
“=
> 
Tr
ue
” 
ac
co
rd
in
g 
to
 s
pe
ci
fi
ca
ti
on
s 

  
  
 P
os
t 
=>
 n
ot
 I
s_
Em
pt
y 
(Q
) 
an
d 
th
en
 L
en
gt
h 
(Q
) 
= 
Le
ng
th
 (
Q’
Ol
d)
 +
 1

  
  
  
  
  
  
  
 a
nd
 t
he
n 
Lo
ok
ah
ea
d 
(Q
, 
Le
ng
th
 (
Q)
) 
= 
It
em

  
  
  
  
  
  
  
 a
nd
 t
he
n 
(f
or
 a
ll
 i
x 
in
 1
 .
. 
Le
ng
th
 (
Q’
Ol
d)
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
=>
 L
oo
ka
he
ad
 (
Q,
 i
x)
 =
 L
oo
ka
he
ad
 (
Q’
Ol
d,
 i
x)
);

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
 :
 o
ut
 E
le
me
nt
; 
Q 
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
 w
it
h

  
  
 P
re
  
=>
 n
ot
 I
s_
Em
pt
y 
(Q
),
 -
- 
co
ul
d 
al
so
 b
e 
“=
> 
Tr
ue
” 
ac
co
rd
in
g 
to
 s
pe
ci
fi
ca
ti
on
s 

  
  
 P
os
t 
=>
 n
ot
 I
s_
Fu
ll
  
(Q
) 
an
d 
th
en
 L
en
gt
h 
(Q
) 
= 
Le
ng
th
 (
Q’
Ol
d)
 -
 1

  
  
  
  
  
  
  
 a
nd
 t
he
n 
(f
or
 a
ll
 i
x 
in
 1
 .
. 
Le
ng
th
 (
Q)
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
=>
 L
oo
ka
he
ad
 (
Q,
 i
x)
 =
 L
oo
ka
he
ad
 (
Q’
Ol
d,
 i
x 
+ 
1)
);

  
(…
)

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d 
wi
th
 T
yp
e_
In
va
ri
an
t 
=>
 

  
  
  
(n
ot
 Q
ue
ue
_T
yp
e.
Is
_E
mp
ty
 o
r 
el
se
 Q
ue
ue
_T
yp
e.
To
p 
= 
Qu
eu
e_
Ty
pe
.F
re
e)

  
  
  
an
d 
th
en
 (
fo
r 
al
l 
ix
 i
n 
1 
..
 L
en
gt
h 
(Q
ue
ue
_T
yp
e)
 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 =
> 
Lo
ok
ah
ea
d 
(Q
ue
ue
_T
yp
e,
 i
x)
’V
al
id
);

  
(…
)

Th
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 D
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Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;
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 t
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m

wi
th
 Q
ue
ue
_P
ac
k_
Ge
ne
ri
c;
 -
- 
ca
nn
ot
 a
pp
ly
 ‘
us
e’
 c
la
us
e 
he
re

wi
th
 A
da
.T
ex
t_
IO
  
  
  
 ;
 u
se
 A
da
.T
ex
t_
IO
;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_G
en
er
ic
 i
s

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Po
si
ti
ve
 i
s

  
  
  
ne
w 
Qu
eu
e_
Pa
ck
_G
en
er
ic
 (
El
em
en
t 
=>
 P
os
it
iv
e)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Po
si
ti
ve
; 
--
 ‘
us
e’
 c
la
us
e 
ca
n 
be
 a
pp
li
ed
 t
o 
in
st
an
ti
at
ed
 p
ac
ka
ge

  
 Q
ue
ue
 :
 Q
ue
ue
_T
yp
e;

  
 I
te
m 
 :
 P
os
it
iv
e;

be
gi
n

  
 E
nq
ue
ue
 (
It
em
 =
> 
1,
 Q
ue
ue
 =
> 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
;

  
 D
eq
ue
ue
 (
It
em
, 
Qu
eu
e)
; 
--
 w
il
l 
pr
od
uc
e 
a 
“Q
ue
ue
 u
nd
er
fl
ow
”

ex
ce
pt
io
n

  
 w
he
n 
Qu
eu
eu
nd
er
fl
ow
 =
> 
Pu
t 
(“
Qu
eu
e 
un
de
rf
lo
w”
);

  
 w
he
n 
Qu
eu
eo
ve
rf
lo
w 
 =
> 
Pu
t 
(“
Qu
eu
e 
ov
er
fl
ow
”)
;

en
d 
Qu
eu
e_
Te
st
_G
en
er
ic
;

…
 a

n
yt

h
in

g 
o

n
 th

is
 s

lid
e 

st
ill

 n
o

t p
er

fe
ct

ly
 c

le
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?
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yp
e 
El
em
en
t 
is
 p
ri
va
te
;

  
 t
yp
e 
In
de
x 
  
is
 m
od
 <
>;
  
--
 M
od
ul
o 
de
fi
ne
s 
si
ze
 o
f 
th
e 
qu
eu
e.

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
te
ct
ed
 t
yp
e 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
  
  
El
em
en
t)
;

  
  
  
en
tr
y 
De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t)
;

  
  
  
pr
oc
ed
ur
e 
Em
pt
y_
Qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
re
tu
rn
 B
oo
le
an
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
  
re
tu
rn
 B
oo
le
an
;

  
 p
ri
va
te

  
  
  
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
;

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

pr
iv
at
e

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(I
nd
ex
) 
of
 E
le
me
nt
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
In
de
x 
  
:=
 I
nd
ex
’F
ir
st
;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

R
at

io
n

al
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Th
e 

co
m

p
ile

r 
en

fo
rc

es
 th

o
se

 
fu

n
ct

io
n

s 
to

 b
e 

si
d

e-
ef

fe
ct

-f
re

e 
w

it
h
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ec

t t
o

 th
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p
ro

te
ct

ed
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at
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H
en

ce
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o
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en
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n
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e 

gr
an

te
d

 a
m

o
n

g 
fu

n
ct

io
n

s 
w

it
h

o
u

t r
is

k.

Fu
nc
ti
on
s 

ar
e 

m
ut

ua
lly

 e
xc

lu
si

ve
 

to
 p
ro
ce
du
re
s 

an
d

 e
nt
ri
es

, y
et

 
co

nc
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 to
 o

th
er

 fu
n

ct
io

n
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 p
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yp
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In
de
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is
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 <
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--
 M
od
ul
o 
de
fi
ne
s 
si
ze
 o
f 
th
e 
qu
eu
e.

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
te
ct
ed
 t
yp
e 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
  
  
El
em
en
t)
;

  
  
  
en
tr
y 
De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t)
;

  
  
  
pr
oc
ed
ur
e 
Em
pt
y_
Qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
re
tu
rn
 B
oo
le
an
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
  
re
tu
rn
 B
oo
le
an
;

  
 p
ri
va
te

  
  
  
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
;

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

pr
iv
at
e

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(I
nd
ex
) 
of
 E
le
me
nt
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
In
de
x 
  
:=
 I
nd
ex
’F
ir
st
;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

G
en

er
ic

 c
o

m
p

o
n

en
ts
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h
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p
ac

ka
ge

:

El
em
en
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ca
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an
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in
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ile
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c

  
 t
yp
e 
El
em
en
t 
is
 p
ri
va
te
;

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_G
en
er
ic
 i
s

  
 Q
ue
ue
Si
ze
: 
co
ns
ta
nt
 I
nt
eg
er
 :
= 
10
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
ce
du
re
 E
nq
ue
ue
 (
It
em
: 
  
  
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 p
ro
ce
du
re
 D
eq
ue
ue
 (
It
em
: 
ou
t 
El
em
en
t;
 Q
ue
ue
: 
in
 o
ut
 Q
ue
ue
_T
yp
e)
;

  
 f
un
ct
io
n 
Is
_E
mp
ty
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 f
un
ct
io
n 
Is
_F
ul
l 
 (
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
) 
re
tu
rn
 B
oo
le
an
;

  
 Q
ue
ue
ov
er
fl
ow
, 
Qu
eu
eu
nd
er
fl
ow
 :
 e
xc
ep
ti
on
;

pr
iv
at
e

  
 t
yp
e 
Ma
rk
er
 i
s 
mo
d 
Qu
eu
eS
iz
e;

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(M
ar
ke
r)
 o
f 
El
em
en
t;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
Ma
rk
er
  
:=
 M
ar
ke
r’
Fi
rs
t;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_G
en
er
ic
;

N
o

n
e 

o
f t

h
e 

p
ac

ka
ge

s 
so

 fa
r 

ca
n

 b
e 

u
se

d
 in

 a
 c

o
n

cu
rr

en
t e

n
vi

ro
n

m
en
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 q
ue

ue
 t

es
t 

pr
og

ra
m

wi
th
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
; 
  
  
 u
se
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
;

wi
th
 A
da
.T
ex
t_
IO
; 
  
  
  
  
  
  
  
  
 u
se
 A
da
.T
ex
t_
IO
;

wi
th
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Si
ze
 i
s 
mo
d 
3;

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r 
is

  
  
  
ne
w 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 (
El
em
en
t 
=>
 C
ha
ra
ct
er
, 
In
de
x 
=>
 Q
ue
ue
_S
iz
e)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r;

  
 Q
ue
ue
 :
 P
ro
te
ct
ed
_Q
ue
ue
;

  
 t
yp
e 
Ta
sk
_I
nd
ex
 i
s 
ra
ng
e 
1 
..
 3
;

  
 t
as
k 
ty
pe
 P
ro
du
ce
r;

  
 t
as
k 
ty
pe
 C
on
su
me
r;

  
 P
ro
du
ce
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 P
ro
du
ce
r;

  
 C
on
su
me
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 C
on
su
me
r;

(…
)

be
gi
n

  
 n
ul
l;

en
d 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
;

If
 m

o
re

 th
an

 o
n

e 
in

st
an

ce
 o

f a
 s

p
ec

ifi 
c 

ta
sk

 is
 to

 b
e 

ru
n

 th
en

 a
 ta

sk
 t

yp
e 

(a
s 

o
p

p
o

se
d

 to
 a

 c
o

n
cr

et
e 

ta
sk

) i
s 

d
ec

la
re

d
.
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ta

ti
on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c 
is

  
 p
ro
te
ct
ed
 b
od
y 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
El
em
en
t)
 w
he
n 
no
t 
Is
_F
ul
l 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
 :
= 
It
em
; 
Qu
eu
e.
Fr
ee
 :
= 
In
de
x’
Su
cc
 (
Qu
eu
e.
Fr
ee
);

  
  
  
  
 Q
ue
ue
.I
s_
Em
pt
y 
:=
 F
al
se
;

  
  
  
en
d 
En
qu
eu
e;

  
  
  
en
tr
y 
De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t)
 w
he
n 
no
t 
Is
_E
mp
ty
 i
s

  
  
  
be
gi
n

  
  
  
  
 I
te
m 
:=
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.T
op
);
 Q
ue
ue
.T
op
 :
= 
In
de
x’
Su
cc
 (
Qu
eu
e.
To
p)
;

  
  
  
  
 Q
ue
ue
.I
s_
Em
pt
y 
:=
 Q
ue
ue
.T
op
 =
 Q
ue
ue
.F
re
e;

  
  
  
en
d 
De
qu
eu
e;

  
  
  
pr
oc
ed
ur
e 
Em
pt
y_
Qu
eu
e 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.T
op
 :
= 
In
de
x’
Fi
rs
t;
 Q
ue
ue
.F
re
e 
:=
 I
nd
ex
’F
ir
st
; 
Qu
eu
e.
Is
_E
mp
ty
 :
= 
Tr
ue
;

  
  
  
en
d 
Em
pt
y_
Qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
ue
ue
.I
s_
Em
pt
y)
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
  
re
tu
rn
 B
oo
le
an
 i
s 

  
  
  
  
(n
ot
 Q
ue
ue
.I
s_
Em
pt
y 
an
d 
th
en
 Q
ue
ue
.T
op
 =
 Q
ue
ue
.F
re
e)
;

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

e.
To
p

=
Qu
e

eu
e.
Fr
ee
)
:

Fa
ls
e;

ou
t 
El
em
en

en
t

Qu
ets
 (
Qu
eu
e

eu
e
To
p
=

(Q
ue

eu

ni
ve

rs
ity

 
pa
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uc
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n
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 L
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Em
p
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:=

In
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Fi
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ni
ve
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uc
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 I
nd
ex

Fi
rs
t;
 Q
ue
ue
.I
s_
E

re
tu
rn

Bo
ol
ea
n
is
 (
Qu
eu
e.
Is
_E
mp
ty
);

re
tu
rn

Bo
ol
ea
n
is

mp
ty
 a
nd

th
en

Qu
eu
e.
To
p 
= 
Qu
eu
e.
Fr
ee
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d_
Ge
ne
ri
c;

ni
ve

rs
ity
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 b
lo
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re
le

as
ed

 

d
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Ex
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w
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eu Fre Fr
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 Q

.FFFFFF
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en
d

en
d

en
d

en
d

en
d

enen
d

een
d

en
ddddd
Em
pt
y
Qu
eu
e;

T
k

t
a

FrFr

Qu
eu
e.
Is

Em
pt
y
:=

QQu
eeu

nd
ex

Fi
rs
t;
 Q
ue
ue
.F

  
 Q
ue
ue
.I
s_
Em
pt
y 
:=
 Q
ue

en
d
De
qu
eu
e;

pr
oc
ed
ur
e
Em
pt
y_
Qu
eu
e 
is

be
gi
n

  
 Q
ue
ue
.T
op
 :
= 
In
de
x’
Fi
rs
t;
 Q
ue
ue
.F

p
= 
Qu

Qu
eeu
e.
To
p
=

nd
ex

Fi
rs
t;
 Q
ue
ue
.F

de
Fi
rs
t;

Qu
eu
e.
F

nd
ex

Fi
rs
t;
 Q
ue
ue
.F

G
ua

rd
 e

xp
re

ss
io

ns
 

fo
llo

w
 a

ft
er

 w
he
n 

in
 th

e 
im

p
le

m
en

ta
ti

o
n

 o
f e

nt
ri
es

.

11
8

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
18

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 s

pe
ci

fi 
ca

ti
on

ge
ne
ri
c

  
 t
yp
e 
El
em
en
t 
is
 p
ri
va
te
;

  
 t
yp
e 
In
de
x 
  
is
 m
od
 <
>;
  
--
 M
od
ul
o 
de
fi
ne
s 
si
ze
 o
f 
th
e 
qu
eu
e.

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
te
ct
ed
 t
yp
e 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
  
  
El
em
en
t)
;

  
  
  
en
tr
y 
De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t)
;

  
  
  
pr
oc
ed
ur
e 
Em
pt
y_
Qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
re
tu
rn
 B
oo
le
an
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
  
re
tu
rn
 B
oo
le
an
;

  
 p
ri
va
te

  
  
  
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
;

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

pr
iv
at
e

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(I
nd
ex
) 
of
 E
le
me
nt
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
In
de
x 
  
:=
 I
nd
ex
’F
ir
st
;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

R
at

io
n

al
e:

En
tr

ie
s 

ca
n

 b
e 

b
lo

ck
in

g 
ev

en
 if

 th
e 

p
ro

te
ct

ed
 o

b
je

ct
 it

se
lf

 is
 u

n
lo

ck
ed

.

H
en

ce
 a

 s
ep

ar
at

e 
ta

sk
 w

ai
ti

n
g 

q
u

eu
e 

is
 p

ro
vi

d
ed

 p
er

 e
n

tr
y.

 

En
tr
ie
s 

ar
e 

m
ut

ua
lly

 e
xc

lu
si

ve
 to

 a
ll 

o
th

er
 

ac
ce

ss
 r

o
u

ti
n

es
 a

n
d

 a
ls

o
 p

ro
vi

d
e 

o
n

e 

gu
ar

d 
p

er
 e

n
tr

y 
w

h
ic

h
 n

ee
d

 to
 e

va
lu

at
e 

to
 T
ru
e 

b
ef

o
re

 e
n

tr
y 

is
 g

ra
n

te
d

.

Th
e 

gu
ar

d 
ex

pr
es

si
on

s 
ar

e 
d

efi
 n

ed
 

in
 th

e 
im

p
le

m
en

ta
ti

o
n

 p
ar

t.

12
5

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
25

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 t

es
t 

pr
og

ra
m

wi
th
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
; 
  
  
 u
se
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
;

wi
th
 A
da
.T
ex
t_
IO
; 
  
  
  
  
  
  
  
  
 u
se
 A
da
.T
ex
t_
IO
;

wi
th
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Si
ze
 i
s 
mo
d 
3;

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r 
is

  
  
  
ne
w 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 (
El
em
en
t 
=>
 C
ha
ra
ct
er
, 
In
de
x 
=>
 Q
ue
ue
_S
iz
e)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r;

  
 Q
ue
ue
 :
 P
ro
te
ct
ed
_Q
ue
ue
;

  
 t
yp
e 
Ta
sk
_I
nd
ex
 i
s 
ra
ng
e 
1 
..
 3
;

  
 t
as
k 
ty
pe
 P
ro
du
ce
r;

  
 t
as
k 
ty
pe
 C
on
su
me
r;

  
 P
ro
du
ce
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 P
ro
du
ce
r;

  
 C
on
su
me
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 C
on
su
me
r;

(…
)

be
gi
n

  
 n
ul
l;

en
d 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
;

Ta
sk

s 
ar

e 
st

ar
te

d
 r

ig
h

t w
h

en
 s

u
ch

 a
n

 a
rr

ay
 is

 c
re

at
ed

.

M
u

lt
ip

le
 in

st
an

ce
s 

o
f a

 ta
sk

 c
an

 
b

e 
in

st
an

ti
at

ed
 e

.g
. b

y 
d

ec
la

ri
n

g 
an

 a
rr

ay
 o

f t
h

is
 ta

sk
 ty

p
e.

12
2

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
22

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 im

pl
em

en
ta

ti
on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c 
is

  
 p
ro
te
ct
ed
 b
od
y 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
El
em
en
t)
 w
he
n 
no
t 
Is
_F
ul
l 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
 :
= 
It
em
; 
Qu
eu
e.
Fr
ee
 :
= 
In
de
x’
Su
cc
 (
Qu
eu
e.
Fr
ee
);

  
  
  
  
 Q
ue
ue
.I
s_
Em
pt
y 
:=
 F
al
se
;

  
  
  
en
d 
En
qu
eu
e;

  
  
  
en
tr
y 
De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t)
 w
he
n 
no
t 
Is
_E
mp
ty
 i
s

  
  
  
be
gi
n

  
  
  
  
 I
te
m 
:=
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.T
op
);
 Q
ue
ue
.T
op
 :
= 
In
de
x’
Su
cc
 (
Qu
eu
e.
To
p)
;

  
  
  
  
 Q
ue
ue
.I
s_
Em
pt
y 
:=
 Q
ue
ue
.T
op
 =
 Q
ue
ue
.F
re
e;

  
  
  
en
d 
De
qu
eu
e;

  
  
  
pr
oc
ed
ur
e 
Em
pt
y_
Qu
eu
e 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.T
op
 :
= 
In
de
x’
Fi
rs
t;
 Q
ue
ue
.F
re
e 
:=
 I
nd
ex
’F
ir
st
; 
Qu
eu
e.
Is
_E
mp
ty
 :
= 
Tr
ue
;

  
  
  
en
d 
Em
pt
y_
Qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
re
tu
rn
 B
oo
le
an
 i
s 
(Q
ue
ue
.I
s_
Em
pt
y)
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
  
re
tu
rn
 B
oo
le
an
 i
s 

  
  
  
  
(n
ot
 Q
ue
ue
.I
s_
Em
pt
y 
an
d 
th
en
 Q
ue
ue
.T
op
 =
 Q
ue
ue
.F
re
e)
;

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

…
 a

n
yt

h
in

g 
o

n
 th

is
 s

lid
e 

st
ill

 n
o

t p
er

fe
ct

ly
 c

le
ar

?

11
9

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
19

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 s

pe
ci

fi 
ca

ti
on

ge
ne
ri
c

  
 t
yp
e 
El
em
en
t 
is
 p
ri
va
te
;

  
 t
yp
e 
In
de
x 
  
is
 m
od
 <
>;
  
--
 M
od
ul
o 
de
fi
ne
s 
si
ze
 o
f 
th
e 
qu
eu
e.

pa
ck
ag
e 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
li
mi
te
d 
pr
iv
at
e;

  
 p
ro
te
ct
ed
 t
yp
e 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
  
  
El
em
en
t)
;

  
  
  
en
tr
y 
De
qu
eu
e 
(I
te
m 
: 
ou
t 
El
em
en
t)
;

  
  
  
pr
oc
ed
ur
e 
Em
pt
y_
Qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
re
tu
rn
 B
oo
le
an
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
  
re
tu
rn
 B
oo
le
an
;

  
 p
ri
va
te

  
  
  
Qu
eu
e 
: 
Qu
eu
e_
Ty
pe
;

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

pr
iv
at
e

  
 t
yp
e 
Li
st
 i
s 
ar
ra
y 
(I
nd
ex
) 
of
 E
le
me
nt
;

  
 t
yp
e 
Qu
eu
e_
Ty
pe
 i
s 
re
co
rd

  
  
  
To
p,
 F
re
e 
: 
In
de
x 
  
:=
 I
nd
ex
’F
ir
st
;

  
  
  
Is
_E
mp
ty
  
: 
Bo
ol
ea
n 
:=
 T
ru
e;

  
  
  
El
em
en
ts
  
: 
Li
st
;

  
 e
nd
 r
ec
or
d;

en
d 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

…
 a

n
yt

h
in

g 
o

n
 th

is
 s

lid
e 

st
ill

 n
o

t p
er

fe
ct

ly
 c

le
ar

?

12
6

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
26

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

Th
es

e 
d

ec
la

ra
ti

o
n

s 
sp

aw
n

ed
 

o
ff

 a
ll 

th
e 

p
ro

d
u

ct
io

n
 c

o
d

e.

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 t

es
t 

pr
og

ra
m

wi
th
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
; 
  
  
 u
se
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
;

wi
th
 A
da
.T
ex
t_
IO
; 
  
  
  
  
  
  
  
  
 u
se
 A
da
.T
ex
t_
IO
;

wi
th
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Si
ze
 i
s 
mo
d 
3;

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r 
is

  
  
  
ne
w 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 (
El
em
en
t 
=>
 C
ha
ra
ct
er
, 
In
de
x 
=>
 Q
ue
ue
_S
iz
e)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r;

  
 Q
ue
ue
 :
 P
ro
te
ct
ed
_Q
ue
ue
;

  
 t
yp
e 
Ta
sk
_I
nd
ex
 i
s 
ra
ng
e 
1 
..
 3
;

  
 t
as
k 
ty
pe
 P
ro
du
ce
r;

  
 t
as
k 
ty
pe
 C
on
su
me
r;

  
 P
ro
du
ce
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 P
ro
du
ce
r;

  
 C
on
su
me
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 C
on
su
me
r;

(…
)

be
gi
n

  
 n
ul
l;

en
d 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
;

O
ft

en
 th

er
e 

ar
e 

n
o

 s
ta

te
m

en
ts

 fo
r 

th
e 

“m
ai

n
 ta

sk
” 

(h
er

e 
ex

p
lic

it
ly

 s
ta

te
d

 b
y 

a 
nu
ll

 s
ta

te
m

en
t)

.

pa
ge

 1
26

 o
f  9

61
(“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
pa

ge
 1

26
 o

f  9
61

(“
In

tr
od

uc
tio

n
&

La
ng

ua
ge

s”
up

to
pa

ge
pa

ge
 1

26
 o

f  9
61

(“
In

tr
od

uc
tio

n
&

La
ng

ua
ge

s”
up

to
pa

ge
pa

ge
 1

26
 o

f  9
61

(“
In

tr
od

uc
tio

n
&

La
ng

ua
ge

s”
up

to
pa

ge

Th
is

 ta
sk

 is
 p

re
ve

n
te

d
 fr

o
m

 te
rm

in
at

in
g 

th
o

u
gh

 

u
n

ti
l a

ll 
ta

sk
s 

in
si

d
e 

it
s 

sc
o

p
e 

te
rm

in
at

ed
.

12
3

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
23

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 t

es
t 

pr
og

ra
m

wi
th
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
; 
  
  
 u
se
 A
da
.T
as
k_
Id
en
ti
fi
ca
ti
on
;

wi
th
 A
da
.T
ex
t_
IO
; 
  
  
  
  
  
  
  
  
 u
se
 A
da
.T
ex
t_
IO
;

wi
th
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

pr
oc
ed
ur
e 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 t
yp
e 
Qu
eu
e_
Si
ze
 i
s 
mo
d 
3;

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r 
is

  
  
  
ne
w 
Qu
eu
e_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 (
El
em
en
t 
=>
 C
ha
ra
ct
er
, 
In
de
x 
=>
 Q
ue
ue
_S
iz
e)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r;

  
 Q
ue
ue
 :
 P
ro
te
ct
ed
_Q
ue
ue
;

  
 t
yp
e 
Ta
sk
_I
nd
ex
 i
s 
ra
ng
e 
1 
..
 3
;

  
 t
as
k 
ty
pe
 P
ro
du
ce
r;

  
 t
as
k 
ty
pe
 C
on
su
me
r;

  
 P
ro
du
ce
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 P
ro
du
ce
r;

  
 C
on
su
me
rs
 :
 a
rr
ay
 (
Ta
sk
_I
nd
ex
) 
of
 C
on
su
me
r;

(…
)

be
gi
n

  
 n
ul
l;

en
d 
Qu
eu
e_
Te
st
_P
ro
te
ct
ed
_G
en
er
ic
;

12
0

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
20

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 g

en
er

ic
 p

ro
te

ct
ed

 q
ue

ue
 im

pl
em

en
ta

ti
on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c 
is

  
 p
ro
te
ct
ed
 b
od
y 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
El
em
en
t)
 w
he
n 
no
t 
Is
_F
ul
l 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
 :
= 
It
em
; 
Qu
eu
e.
Fr
ee
 :
= 
In
de
x’
Su
cc
 (
Qu
eu
e.
Fr
ee
);

  
  
  
  
 Q
ue
ue
.I
s_
Em
pt
y 
:=
 F
al
se
;
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 t
as
k 
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ue
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Lo
ca
l_
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eu
e 
: 
co
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ta
nt
 Q
ue
ue
_C
la
ss
 :
= 
ne
w 
Pr
ot
ec
te
d_
Qu
eu
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It
em
  
  
  
  
: 
Ch
ar
ac
te
r;

  
 b
eg
in

  
  
  
Qu
eu
e_
Us
er
.S
en
d_
Qu
eu
e 
(L
oc
al
_Q
ue
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);

  
  
  
Lo
ca
l_
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eu
e.
al
l.
De
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eu
e 
(I
te
m)
;

  
  
  
Pu
t_
Li
ne
 (
“L
oc
al
 d
eq
ue
ue
 (
Ho
ld
er
):
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 &
 C
ha
ra
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er
’I
ma
ge
 (
It
em
))
;

  
 e
nd
 Q
ue
ue
_H
ol
de
r;

  
 t
as
k 
bo
dy
 Q
ue
ue
_U
se
r 
is

  
  
  
Lo
ca
l_
Qu
eu
e 
: 
co
ns
ta
nt
 Q
ue
ue
_C
la
ss
 :
= 
ne
w 
Pr
ot
ec
te
d_
Qu
eu
e;

  
  
  
It
em
  
  
  
  
: 
Ch
ar
ac
te
r;

  
 b
eg
in

  
  
  
ac
ce
pt
 S
en
d_
Qu
eu
e 
(R
em
ot
e_
Qu
eu
e 
: 
Qu
eu
e_
Cl
as
s)
 d
o

  
  
  
  
 R
em
ot
e_
Qu
eu
e.
al
l.
En
qu
eu
e 
(‘
r’
);
 -
- 
po
te
nt
ia
ll
y 
a 
re
mo
te
 p
ro
ce
du
re
 c
al
l!

  
  
  
  
 L
oc
al
_Q
ue
ue
.a
ll
.E
nq
ue
ue
  
(‘
l’
);

  
  
  
en
d 
Se
nd
_Q
ue
ue
;

  
  
  
Lo
ca
l_
Qu
eu
e.
al
l.
De
qu
eu
e 
(I
te
m)
;

  
  
  
Pu
t_
Li
ne
 (
“L
oc
al
 d
eq
ue
ue
 (
Us
er
) 
 :
 “
 &
 C
ha
ra
ct
er
’I
ma
ge
 (
It
em
))
;

  
 e
nd
 Q
ue
ue
_U
se
r;

R
ea

d
in

g 
o

u
t ‘

r’

R
ea

d
in

g 
o

u
t ‘

l’
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 t
as
k 
bo
dy
 A
vi
on
ic
s_
Mo
du
le
 i
s

  
  
  
Lo
ca
l_
St
at
e 
: 
Fl
ig
ht
_S
ta
te
s;

  
  
  
It
em
  
  
  
  
: 
Se
qu
en
ce
;

  
 b
eg
in

  
  
  
ac
ce
pt
 P
ro
vi
de
_S
ta
te
 (
St
at
e 
: 
Fl
ig
ht
_S
ta
te
s)
 d
o

  
  
  
  
 L
oc
al
_S
ta
te
 :
= 
St
at
e;

  
  
  
en
d 
Pr
ov
id
e_
St
at
e;

  
  
  
fo
r 
Or
de
r 
in
 S
eq
ue
nc
e 
lo
op

  
  
  
  
 Q
ue
ue
.D
eq
ue
ue
 (
Lo
ca
l_
St
at
e)
 (
It
em
);

  
  
  
  
 P
ut
_L
in
e 
(F
li
gh
t_
St
at
es
’I
ma
ge
 (
Lo
ca
l_
St
at
e)
 &
 

  
  
  
  
  
  
  
  
  
 “
 s
ay
s:
“ 
& 
Se
qu
en
ce
’I
ma
ge
 (
It
em
))
;

  
  
  
en
d 
lo
op
;

  
 e
nd
 A
vi
on
ic
s_
Mo
du
le
;

be
gi
n

  
 f
or
 S
ta
te
 i
n 
Fl
ig
ht
_S
ta
te
s 
lo
op

  
  
  
Av
io
ni
cs
 (
St
at
e)
.P
ro
vi
de
_S
ta
te
 (
St
at
e)
;

  
 e
nd
 l
oo
p;

  
 f
or
 O
rd
er
 i
n 
Se
qu
en
ce
 l
oo
p

  
  
  
Qu
eu
e.
En
qu
eu
e 
(O
rd
er
);

  
  
  
Pu
t_
Li
ne
 (
“I
te
m 
ad
de
d 
to
 q
ue
ue
: 
“ 
& 
Se
qu
en
ce
’I
ma
ge
 (
Or
de
r)
);

  
 e
nd
 l
oo
p;

en
d 
Qu
eu
es
_T
es
t_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

Ta
sk

s 
ar

e 
sy

n
ch

ro
n

iz
ed

 
h

er
e 

(p
ro

vi
d

in
g 

id
en

ti
ti

es
).
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s 
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 p
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am
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th
 Q
ue
ue
s_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

wi
th
 A
da
.T
ex
t_
IO
; 
us
e 
Ad
a.
Te
xt
_I
O;

pr
oc
ed
ur
e 
Qu
eu
es
_T
es
t_
Pr
ot
ec
te
d_
Ge
ne
ri
c 
is

  
 t
yp
e 
Se
qu
en
ce
  
  
  
is
 (
Re
ad
y,
 S
et
, 
Go
);

  
 t
yp
e 
Fl
ig
ht
_S
ta
te
s 
is
 (
Ta
ke
_O
ff
, 
Cr
ui
si
ng
, 
La
nd
in
g)
;

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r 
is

  
  
  
ne
w 
Qu
eu
es
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c 

  
  
  
  
 (
El
em
en
t 
=>
 S
eq
ue
nc
e,
 Q
ue
ue
_E
nu
m 
=>
 F
li
gh
t_
St
at
es
, 
Qu
eu
e_
Si
ze
 =
> 
2)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r;

  
 Q
ue
ue
 :
 P
ro
te
ct
ed
_Q
ue
ue
;

  
 t
as
k 
ty
pe
 A
vi
on
ic
s_
Mo
du
le
 i
s

  
  
  
en
tr
y 
Pr
ov
id
e_
St
at
e 
(S
ta
te
 :
 F
li
gh
t_
St
at
es
);

  
 e
nd
 A
vi
on
ic
s_
Mo
du
le
;

  
 A
vi
on
ic
s 
: 
ar
ra
y 
(F
li
gh
t_
St
at
es
) 
of
 A
vi
on
ic
s_
Mo
du
le
;

(…
)
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ue

ue
s 

im
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en

ta
ti

on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
s_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 p
ro
te
ct
ed
 b
od
y 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
El
em
en
t)
 w
he
n 
no
t 
Is
_F
ul
l 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
 :
= 
(E
le
m 
=>
 I
te
m,
 R
ea
ds
 =
> 
No
ne
_R
ea
d)
;

  
  
  
  
 Q
ue
ue
.F
re
e 
:=
 (
Qu
eu
e.
Fr
ee
 +
 1
) 
mo
d 
Qu
eu
e_
Si
ze
;

  
  
  
en
d 
En
qu
eu
e;

  
  
  
en
tr
y 
De
qu
eu
e 
(f
or
 Q
 i
n 
Qu
eu
e_
En
um
) 
(I
te
m 
: 
ou
t 
El
em
en
t)

  
  
  
  
 w
he
n 
no
t 
Is
_E
mp
ty
 (
Q)
 a
nd
 t
he
n 
(E
nq
ue
ue
’C
ou
nt
 =
 0
 o
r 
el
se
 I
s_
Fu
ll
) 
is

  
  
  
be
gi
n

  
  
  
  
 I
te
m 
:=
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
).
El
em
;

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
).
Re
ad
s 
(Q
) 
:=
 T
ru
e;

  
  
  
  
 Q
ue
ue
.R
ea
de
rs
 (
Q)
 :
= 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
 +
 1
) 
mo
d 
Qu
eu
e_
Si
ze
;

  
  
  
en
d 
De
qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
(Q
 :
 Q
ue
ue
_E
nu
m)
 r
et
ur
n 
Bo
ol
ea
n 
is

  
  
  
  
(Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
).
Re
ad
s 
(Q
))
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
 r
et
ur
n 
Bo
ol
ea
n 
is

  
  
  
  
(Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
.R
ea
ds
 /
= 
Al
l_
Re
ad
);

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

en
d 
Qu
eu
es
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

18
8

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
88

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 p

ro
te

ct
ed

, g
en

er
ic

 q
ue

ue
s 

te
st

 p
ro

gr
am

 (
co

nt
.)

(…
) 
 

  
 t
as
k 
bo
dy
 A
vi
on
ic
s_
Mo
du
le
 i
s

  
  
  
Lo
ca
l_
St
at
e 
: 
Fl
ig
ht
_S
ta
te
s;

  
  
  
It
em
  
  
  
  
: 
Se
qu
en
ce
;

  
 b
eg
in

  
  
  
ac
ce
pt
 P
ro
vi
de
_S
ta
te
 (
St
at
e 
: 
Fl
ig
ht
_S
ta
te
s)
 d
o

  
  
  
  
 L
oc
al
_S
ta
te
 :
= 
St
at
e;

  
  
  
en
d 
Pr
ov
id
e_
St
at
e;

  
  
  
fo
r 
Or
de
r 
in
 S
eq
ue
nc
e 
lo
op

  
  
  
  
 Q
ue
ue
.D
eq
ue
ue
 (
Lo
ca
l_
St
at
e)
 (
It
em
);

  
  
  
  
 P
ut
_L
in
e 
(F
li
gh
t_
St
at
es
’I
ma
ge
 (
Lo
ca
l_
St
at
e)
 &
 

  
  
  
  
  
  
  
  
  
 “
 s
ay
s:
“ 
& 
Se
qu
en
ce
’I
ma
ge
 (
It
em
))
;

  
  
  
en
d 
lo
op
;

  
 e
nd
 A
vi
on
ic
s_
Mo
du
le
;

be
gi
n

  
 f
or
 S
ta
te
 i
n 
Fl
ig
ht
_S
ta
te
s 
lo
op

  
  
  
Av
io
ni
cs
 (
St
at
e)
.P
ro
vi
de
_S
ta
te
 (
St
at
e)
;

  
 e
nd
 l
oo
p;

  
 f
or
 O
rd
er
 i
n 
Se
qu
en
ce
 l
oo
p

  
  
  
Qu
eu
e.
En
qu
eu
e 
(O
rd
er
);

  
  
  
Pu
t_
Li
ne
 (
“I
te
m 
ad
de
d 
to
 q
ue
ue
: 
“ 
& 
Se
qu
en
ce
’I
ma
ge
 (
Or
de
r)
);

  
 e
nd
 l
oo
p;

en
d 
Qu
eu
es
_T
es
t_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

(O
d

))W
h

at
 w

ill
 b

e 
th

e 
o

rd
er

 
o

f t
er

m
in

al
 o

u
tp

u
ts

?

18
5

©
 2

01
9 

U
w

e 
R

. Z
im

m
er

, T
he

 A
us

tr
al

ia
n 

N
at

io
na

l U
ni

ve
rs

ity
 

pa
ge

 1
85

 o
f  9

61
  (“

In
tr

od
uc

tio
n 

&
 L

an
gu

ag
es

” 
up

 to
 p

ag
e 

23
0)

A
 p

ro
te

ct
ed

, g
en
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ue
s 

te
st
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ro

gr
am

wi
th
 Q
ue
ue
s_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
;

wi
th
 A
da
.T
ex
t_
IO
; 
us
e 
Ad
a.
Te
xt
_I
O;

pr
oc
ed
ur
e 
Qu
eu
es
_T
es
t_
Pr
ot
ec
te
d_
Ge
ne
ri
c 
is

  
 t
yp
e 
Se
qu
en
ce
  
  
  
is
 (
Re
ad
y,
 S
et
, 
Go
);

  
 t
yp
e 
Fl
ig
ht
_S
ta
te
s 
is
 (
Ta
ke
_O
ff
, 
Cr
ui
si
ng
, 
La
nd
in
g)
;

  
 p
ac
ka
ge
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r 
is

  
  
  
ne
w 
Qu
eu
es
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c 

  
  
  
  
 (
El
em
en
t 
=>
 S
eq
ue
nc
e,
 Q
ue
ue
_E
nu
m 
=>
 F
li
gh
t_
St
at
es
, 
Qu
eu
e_
Si
ze
 =
> 
2)
;

  
 u
se
 Q
ue
ue
_P
ac
k_
Pr
ot
ec
te
d_
Ch
ar
ac
te
r;

  
 Q
ue
ue
 :
 P
ro
te
ct
ed
_Q
ue
ue
;

  
 t
as
k 
ty
pe
 A
vi
on
ic
s_
Mo
du
le
 i
s

  
  
  
en
tr
y 
Pr
ov
id
e_
St
at
e 
(S
ta
te
 :
 F
li
gh
t_
St
at
es
);

  
 e
nd
 A
vi
on
ic
s_
Mo
du
le
;

  
 A
vi
on
ic
s 
: 
ar
ra
y 
(F
li
gh
t_
St
at
es
) 
of
 A
vi
on
ic
s_
Mo
du
le
;

(…
)

A
n

 a
rr

ay
 o

f t
as

ks
 w

h
ic

h
 

w
e 

w
ill

 u
se

 to
 r

ea
d

 th
e 

in
d

iv
id

u
al

 q
u

eu
es

.
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A
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ct
ed

, g
en

er
ic

 q
ue

ue
s 

im
pl

em
en

ta
ti

on

pa
ck
ag
e 
bo
dy
 Q
ue
ue
s_
Pa
ck
_P
ro
te
ct
ed
_G
en
er
ic
 i
s

  
 p
ro
te
ct
ed
 b
od
y 
Pr
ot
ec
te
d_
Qu
eu
e 
is

  
  
  
en
tr
y 
En
qu
eu
e 
(I
te
m 
: 
El
em
en
t)
 w
he
n 
no
t 
Is
_F
ul
l 
is

  
  
  
be
gi
n

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
 :
= 
(E
le
m 
=>
 I
te
m,
 R
ea
ds
 =
> 
No
ne
_R
ea
d)
;

  
  
  
  
 Q
ue
ue
.F
re
e 
:=
 (
Qu
eu
e.
Fr
ee
 +
 1
) 
mo
d 
Qu
eu
e_
Si
ze
;

  
  
  
en
d 
En
qu
eu
e;

  
  
  
en
tr
y 
De
qu
eu
e 
(f
or
 Q
 i
n 
Qu
eu
e_
En
um
) 
(I
te
m 
: 
ou
t 
El
em
en
t)

  
  
  
  
 w
he
n 
no
t 
Is
_E
mp
ty
 (
Q)
 a
nd
 t
he
n 
(E
nq
ue
ue
’C
ou
nt
 =
 0
 o
r 
el
se
 I
s_
Fu
ll
) 
is

  
  
  
be
gi
n

  
  
  
  
 I
te
m 
:=
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
).
El
em
;

  
  
  
  
 Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
).
Re
ad
s 
(Q
) 
:=
 T
ru
e;

  
  
  
  
 Q
ue
ue
.R
ea
de
rs
 (
Q)
 :
= 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
 +
 1
) 
mo
d 
Qu
eu
e_
Si
ze
;

  
  
  
en
d 
De
qu
eu
e;

  
  
  
fu
nc
ti
on
 I
s_
Em
pt
y 
(Q
 :
 Q
ue
ue
_E
nu
m)
 r
et
ur
n 
Bo
ol
ea
n 
is

  
  
  
  
(Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.R
ea
de
rs
 (
Q)
).
Re
ad
s 
(Q
))
;

  
  
  
fu
nc
ti
on
 I
s_
Fu
ll
 r
et
ur
n 
Bo
ol
ea
n 
is

  
  
  
  
(Q
ue
ue
.E
le
me
nt
s 
(Q
ue
ue
.F
re
e)
.R
ea
ds
 /
= 
Al
l_
Re
ad
);

  
 e
nd
 P
ro
te
ct
ed
_Q
ue
ue
;

en
d 
Qu
eu
es
_P
ac
k_
Pr
ot
ec
te
d_
Ge
ne
ri
c;

El
em
;

) 
:=

Tr
ue
;

)
mo
d
Qu
eu
e_
S

ea
n
is

))
;

me
nt
s 
(Q
ue
ue

ue
ue
.R
ea
de
rs

 :
= 
(Q
ue
ue
.R

 :
 Q
ue
ue
_E
nu

ue
ue
.R
ea
de
rs

en
t e. (Q

e_
er

Ge
ne
ri
c;

s 
(Q
))
.R
ea
ds
 (
Q))
);

ue
ue
.R
ea
de
rser
s 
(Q
))
.R
ea
ds
 (
Q)

ur
n 
Bo
ol
ea
n 
is

ue
ue
.F
re
e)
.R
ea
ds
 /
= 
Al
l_
Re
ad
);

Ge
ne
ri
c;

))
;

Th
e 

in
d

iv
id

u
al
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eq
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ue

 e
n

tr
ie
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o

p
en
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d
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lo
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 in
d

iv
id

u
al

ly
, 

d
ep

en
d

in
g 

o
n

 th
e 

fi 
ll 

st
at

u
s 

o
f t

h
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