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O
N

T
O

S
 P

rogram
m

ing.
O

pen and C
lose

O
C
_
B
o
o
l
e
a
n
 
O
C
_
o
p
e
n
(
c
h
a
r
*
 
d
b
n
a
m
e
)
;

v
o
i
d
 
O
C
_
c
l
o
s
e
(
c
h
a
r
*
 
d
b
n
a
m
e
=
0
,
 

 
 
O
C
_
B
o
o
l
e
a
n
 
c
l
e
a
n
A
l
l
=
F
A
L
S
E
)
;

Transaction

v
o
i
d
 
O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

v
o
i
d
 
O
C
_
t
r
a
n
s
a
c
t
i
o
n
A
b
o
r
t
(
)
;

v
o
i
d
 
O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;
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E
xam

ple;

c
h
a
r
 
*
d
b
n
a
m
e
 
=
 
”
c
5
3
D
B
”
;

i
f
(
!
O
C
_
o
p
e
n
(
d
b
n
a
m
e
)
)
{

/
/
 
.
.
.

}/
/
 
t
h
e
 
c
o
n
s
e
r
v
a
t
i
v
e
 
p
o
l
i
c
y

O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

/
/
 
a
p
p
l
i
c
a
t
i
o
n
 
p
r
o
g
r
a
m

O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;

O
C
_
c
l
o
s
e
(
)
;
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P
ersistent O

bject: O
N

T
O

S
 D

B
 places the follow

ing additional
requirem

ent on class definitions.

•
P

ersistent classes m
ust be directly or indirectly from

 class
”O

C
_O

bject”.

•
an A

P
L(A

ctivation P
aram

eter List) constructor m
ust be defined

for each class.

•
D

efine a getD
irectType() m

em
ber function.

–
W

hen O
N

T
O

S
 D

B
 needs to access the type of an entity, it

calls this function. T
his function can not be defined in–line.

•
Include a call to initD

irectType() in the new
 instance constructor.

It m
ust be called if the object’s type has an extension of all of its

instances.

•
If a persistent class requires a destructor, the class definer m

ust
also supply a void function called ”D

estroy()” and should m
ove

the destructor code to the D
estroy function instead.
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E
xam

ple: A
 C

lass D
efinition

c
l
a
s
s
 
P
e
r
s
o
n
 
:
 
p
u
b
l
i
c
 
O
C
_
O
b
j
e
c
t
 
{

i
n
t
 
a
g
e
;

p
u
b
l
i
c
:

P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
 
*
i
t
s
_
n
a
m
e
=
N
U
L
L
)
;

P
e
r
s
o
n
(
A
P
L
*
)
;

O
C
_
T
y
p
e
 
*
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

i
n
t
 
a
g
e
(
)
 
{
r
e
t
u
r
n
 
p
r
i
v
_
a
g
e
;
}

v
o
i
d
 
a
g
e
(
i
n
t
 
i
t
s
_
a
g
e
)
{
a
g
e
 
=
 
i
t
s
_
a
g
e
;
}

c
h
a
r
 
*
n
a
m
e
(
)
;

v
o
i
d
 
n
a
m
e
(
c
h
a
r
*
 
i
t
s
_
n
a
m
e
)
;

}
;

P
e
r
s
o
n
:
:
P
e
r
s
o
n
(
A
P
L
 
*
t
h
e
A
P
L
)
:
O
C
_
O
b
j
e
c
t
(
t
h
e
A
P
L
)
{
}

O
C
_
T
y
p
e
 
*
P
e
r
s
o
n
:
:
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)

{
r
e
t
u
r
n
 
(
O
C
_
T
y
p
e
*
)
O
C
_
l
o
o
k
u
p
(
”
P
e
r
s
o
n
”
)
;

}
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In any construcor except the A
P

L constructor, you m
ust add

additional lines as follow
s.

P
e
r
s
o
n
:
:
P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
*
 
i
t
s
_
n
a
m
e
)

:
 
O
C
_
O
b
j
e
c
t
(
i
t
s
_
n
a
m
e
)

{
O
C
_
T
y
p
e
 
*
P
e
r
s
o
n
T
y
p
e
;

P
e
r
s
o
n
T
y
p
e
 
=
 
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

i
n
i
t
D
i
r
e
c
t
T
y
p
e
(
P
e
r
s
o
n
T
y
p
e
)
;

/
/
 
.
.
.

}
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C
reation of objects

P
e
r
s
o
n
 
*
p
1
 
=
 
n
e
w
 
P
e
r
s
o
n
(
2
0
,
 
”
M
r
.
R
i
g
h
t
”
)
;

H
ow

 to assign objects a nam
e?

P
e
r
s
o
n
:
:
P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
*
 
i
t
s
_
n
a
m
e
)

 
 
 
:
 
O
C
_
O
b
j
e
c
t
(
i
t
s
_
n
a
m
e
)
 
{
/
*
 
.
.
.
 
*
/
}

v
o
i
d
 
P
e
r
s
o
n
:
:
n
a
m
e
(
c
h
a
r
*
 
t
h
e
_
n
a
m
e
)

{
N
a
m
e
(
t
h
e
_
n
a
m
e
)
;

}

H
ow

 to return an object nam
e?

c
h
a
r
*
 
P
e
r
s
o
n
:
:
n
a
m
e
(
)

{
r
e
t
u
r
n
 
N
a
m
e
(
)
;

}
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H
ow

 to store an object into a database?
D

eactivatio
n

 is th
e term

 u
sed

 fo
r w

ritin
g

 o
b

jects b
ack to

 an
d

atab
ase.

P
e
r
s
o
n
 
*
p
0
,
 
*
p
1
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

p
0
 
=
 
n
e
w
 
P
e
r
s
o
n
(
3
0
,
 
”
M
r
.
B
r
o
w
n
”
)
;

p
1
 
=
 
n
e
w
 
P
e
r
s
o
n
(
2
0
,
 
”
M
r
.
R
i
g
h
t
”
)
;

p
1
.
p
u
t
O
b
j
e
c
t
(
)
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;

H
ow

 to get  an object w
ith its nam

e?
A

ctivatio
n

 is u
sed

 fo
r read

in
g

 o
b

jects fro
m

 a d
atab

ase.

P
e
r
s
o
n
 
*
p
2
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

p
2
 
=
 
(
P
e
r
s
o
n
*
)
O
C
_
l
o
o
k
u
p
(
”
M
r
.
R
i
g
h
t
”
)
;

c
o
u
t
 
<
<
 
p
2
.
n
a
m
e
(
)
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;
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H
ow

 to delete objects from
 a database?

P
e
r
s
o
n
 
*
p
2
,
 
*
p
3
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

p
2
 
=
 
(
P
e
r
s
o
n
*
)
O
C
_
l
o
o
k
u
p
(
”
M
r
.
R
i
g
h
t
”
)
;

p
3
 
=
 
(
P
e
r
s
o
n
*
)
O
C
_
l
o
o
k
u
p
(
”
M
r
.
S
m
i
t
h
”
)
;

d
e
l
e
t
e
 
p
2
;

p
3
–
>
d
e
l
e
t
e
O
b
j
e
c
t
(
)
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;
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M
ore about O

bject
c
l
a
s
s
 
O
C
_
O
b
j
e
c
t
 
:
 
p
u
b
l
i
c
 
O
C
_
E
n
t
i
t
y
 
{

p
r
o
t
e
c
t
e
d
:

O
C
_
O
b
j
e
c
t
(
c
h
a
r
*
 
n
a
m
e
=
0
)
;

p
u
b
l
i
c
:

O
C
_
O
b
j
e
c
t
(
O
C
_
A
P
L
*
 
t
h
e
 
A
P
L
)
;

~
O
C
_
O
b
j
e
c
t
(
)
;

v
i
r
t
u
a
l
 
v
o
i
d
 
N
a
m
e
(
c
h
a
r
 
*
n
e
w
N
a
m
e
)
;

v
i
r
t
u
a
l
 
c
h
a
r
*
 
N
a
m
e
(
)
;

v
o
i
d
*
 
o
p
e
r
a
t
o
r
 
n
e
w
(
O
C
_
s
i
z
e
_
t
 
s
z
)
;

v
o
i
d
*
 
o
p
e
r
a
t
o
r
 
n
e
w
(
O
C
_
s
i
z
e
_
t
 
s
z
,
 
S
t
o
r
a
t
e
M
a
n
a
g
e
r
*
 
s
m
)
;

v
o
i
d
*
 
o
p
e
r
a
t
o
r
 
n
e
w
(
O
C
_
s
i
z
e
_
t
 
s
z
,
 
O
b
j
e
c
t
*
 
w
h
e
r
e
,

C
l
u
s
t
e
r
i
n
g
 
h
o
w
N
e
a
r
)
;
 
/
/
 
t
o
t
a
l
 
s
i
x
 
n
e
w
 
o
p
e
r
a
t
o
r
s

v
o
i
d
 
o
p
e
r
a
t
o
r
 
d
e
l
e
t
e
(
v
o
i
d
*
)
;

v
i
r
t
u
a
l
 
v
o
i
d
 
p
u
t
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
f
a
l
s
e
)
;

v
i
r
t
u
a
l
 
v
o
i
d
 
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
t
r
u
e
)
;

O
C
_
B
o
o
l
e
a
n
 
i
s
N
a
m
e
d
(
)
;

O
C
_
B
o
o
l
e
a
n
 
i
s
N
e
w
O
b
j
e
c
t
(
)
;

O
C
_
B
o
o
l
e
a
n
 
i
s
O
b
j
e
c
t
I
n
D
B
(
)
;

v
i
r
t
u
a
l
 
O
C
_
L
o
c
k
T
y
p
e
 
g
e
t
L
o
c
k
T
y
p
e
(
)
;

v
i
r
t
u
a
l
 
v
o
i
d
 
l
o
c
k
O
b
j
e
c
t
(
O
C
_
L
o
c
k
T
y
p
e
 
l
o
c
k
)
;

/
/
 
.
.
.

}
;
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M
ore about E

ntity

c
l
a
s
s
 
O
C
_
E
n
t
i
t
y
 
:
 
p
u
b
l
i
c
 
O
C
_
C
l
e
a
n
u
p
O
b
j
 
{

p
r
o
t
e
c
t
e
d
:

O
C
_
E
n
t
i
t
y
(
)
;

v
i
r
t
u
a
l
 
v
o
i
d
 
i
n
i
t
D
i
r
e
c
t
T
y
p
e
(
T
y
p
e
*
 
t
h
e
T
y
p
e
)
;

p
u
b
l
i
c
:

v
i
r
t
u
a
l
 
O
C
_
T
y
p
e
*
 
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
=
0
;

v
i
r
t
u
a
l
 
O
C
_
B
o
o
l
e
q
n
 
E
q
u
a
l
(
E
n
t
i
t
y
*
 
a
n
o
t
h
e
r
)
;

v
i
r
t
u
a
l
 
O
C
_
B
o
o
l
e
a
n
 
o
p
e
r
a
t
o
r
=
=
(
E
n
t
i
t
y
&
 
a
n
o
t
h
e
r
)
;

v
i
r
t
u
a
l
 
O
C
_
B
o
o
l
e
a
n
 
o
p
e
r
a
t
o
r
>
(
E
n
t
i
t
y
&
 
a
n
o
t
h
e
r
)
;

v
i
r
t
u
a
l
 
O
C
_
B
o
o
l
e
a
n
 
o
p
e
r
a
t
o
r
<
(
E
n
t
i
t
y
&
 
a
n
o
t
h
e
r
)
;

v
i
r
t
u
a
l
 
O
C
_
B
o
o
l
e
a
n
 
o
p
e
r
a
t
o
r
<
=
(
E
n
t
i
t
y
&
 
a
n
o
t
h
e
r
)
;

v
i
r
t
u
a
l
 
O
C
_
B
o
o
l
e
a
n
 
o
p
e
r
a
t
o
r
!
=
(
E
n
t
i
t
y
&
 
a
n
o
t
h
e
r
)
;

O
C
_
E
n
t
i
t
y
(
A
P
L
*
 
t
h
e
A
P
L
)
;

v
i
r
t
u
a
l
 
u
n
s
i
g
n
e
d
 
l
o
n
g
 
S
i
z
e
(
)
;

/
/
 
.
.
.

}
;
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In
clu

d
e a d

estro
y() if th

ere is a d
estru

cto
r.

c
l
a
s
s
 
P
e
r
s
o
n
 
:
 
p
u
b
l
i
c
 
O
C
_
O
b
j
e
c
t
 
{

i
n
t
 
a
g
e
;

p
u
b
l
i
c
:

P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
 
*
i
t
s
_
n
a
m
e
=
N
U
L
L
)
;

P
e
r
s
o
n
(
O
C
_
A
P
L
*
)
;

~
P
e
r
s
o
n
(
)
{
d
e
s
t
r
o
y
(
O
C
_
f
a
l
s
e
)
}
;

O
C
_
T
y
p
e
 
*
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

v
o
i
d
 
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
=
O
C
_
f
a
l
s
e
)
;

}
;
c
l
a
s
s
 
S
t
u
d
e
n
t
 
:
 
p
u
b
l
i
c
 
P
e
r
s
o
n
 
{

i
n
t
 
s
–
i
d
;

p
u
b
l
i
c
:

S
t
u
d
e
n
t
(
/
*
.
.
.
*
/
)
;

S
t
u
d
e
n
t
(
O
C
_
A
P
L
*
)
;

~
S
t
u
d
e
n
t
(
)
{
d
e
s
t
r
o
y
(
O
C
_
f
a
l
s
e
)
}
;

O
C
_
T
y
p
e
 
*
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

v
o
i
d
 
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
=
O
C
_
f
a
l
s
e
)
;

}
;
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G
en

eral F
o

rm
 o

f D
estro

y() Im
p

lem
en

tatio
n

.

v
o
i
d

T
h
i
s
_
C
l
a
s
s
:
:
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
)
{

/
/
 
c
l
a
s
s
–
s
p
e
c
i
f
i
c
 
c
l
e
a
n
u
p
 
c
o
d
e

i
f
 
(
a
b
o
r
t
e
d
)
{

f
i
r
s
t
_
b
a
s
e
_
c
l
a
s
s
:
:
d
e
s
t
r
o
y
(
a
b
o
r
t
e
d
)
;

s
e
c
o
n
d
_
b
a
s
e
_
c
l
a
s
s
:
:
d
e
s
t
r
o
y
(
a
b
o
r
t
e
d
)
;

}
}

E
xam

p
le:

v
o
i
d

S
t
u
d
e
n
t
:
:
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
)
{

i
f
 
(
a
b
o
r
t
e
d
)

P
e
r
s
o
n
:
:
d
e
s
t
r
o
y
(
a
b
o
r
t
e
d
)
;

}
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R
eferen

ce: D
irect R

eferen
ce  (H

andout 2–24)

c
l
a
s
s
 
P
e
r
s
o
n
 
:
 
p
u
b
l
i
c
 
O
C
_
O
b
j
e
c
t
 
{

i
n
t
 
a
g
e
;

D
o
g
*
 
m
y
d
o
g
;
 
 
 
/
/
 
D
i
r
e
c
t
 
R
e
f
e
r
e
n
c
e

p
u
b
l
i
c
:

P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
 
*
i
t
s
_
n
a
m
e
=
N
U
L
L
)
;

P
e
r
s
o
n
(
O
C
_
A
P
L
*
)
;

~
P
e
r
s
o
n
(
)
{
d
e
s
t
r
o
y
(
O
C
_
f
a
l
s
e
)
}
;

O
C
_
T
y
p
e
 
*
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

v
o
i
d
 
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
=
O
C
_
f
a
l
s
e
)
;

v
o
i
d
 
p
u
t
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n

d
e
a
l
l
o
c
a
t
e
=
O
C
_
f
a
l
s
e
)
;

v
o
i
d
 
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n

 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
t
r
u
e
)
;

D
o
g
 
*
d
o
g
(
)
;

v
o
i
d
 
d
o
g
(
D
o
g
*
 
d
)
;

}
;
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H
o

w
 to

 u
se D

irect R
eferen

ce.

P
e
r
s
o
n
 
*
p
;

D
o
g
 
 
 
 
*
d
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

p
 
=
 
n
e
w
 
P
e
r
s
o
n
(
2
0
,
 
”
M
r
.
R
i
g
h
t
”
)
;

d
 
=
 
n
e
w
 
D
o
g
(
”
D
o
g
g
i
e
”
)
;
 
 

d
–
>
p
u
t
O
b
j
e
c
t
(
)
;

p
–
>
d
o
g
(
d
)
;
 

/
/
 
Q
u
e
s
t
i
o
n
1

p
–
>
p
u
t
O
b
j
e
c
t
(
)
;

/
/
 
Q
u
e
s
t
i
o
n
3

O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;

O
C
_
t
r
a
n
s
a
c
t
i
o
n
S
t
a
r
t
(
)
;

p
 
=
 
(
P
e
r
s
o
n
*
)
O
C
_
l
o
o
k
u
p
(
”
M
r
.
R
i
g
h
t
”
)
;

c
o
u
t
 
<
<
 
(
p
–
>
d
o
g
(
)
)
–
>
n
a
m
e
(
)
;
 
 
/
/
 
Q
u
e
s
t
i
o
n
2

O
C
_
t
r
a
n
s
a
c
t
i
o
n
C
o
m
m
i
t
(
)
;
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Q
u

estio
n

1: H
o

w
 to

 u
se O

C
_d

irectA
ssig

n
O

b
ject().

v
o
i
d
 
P
e
r
s
o
n
:
:
d
o
g
(
D
o
g
*
 
d
)
{

/
/
 
i
n
s
t
e
a
d
 
o
f
 
 
m
y
d
o
g
 
=
 
d
;
 
y
o
u
 
h
a
v
e
 
t
o

O
C
_
d
i
r
e
c
t
A
s
s
i
g
n
O
b
j
e
c
t
(
(
O
C
_
E
n
t
i
t
y
*
*
)
&
m
y
d
o
g
,

 
(
O
C
_
E
n
t
i
t
y
*
*
)
&
d
)
)
;

}
;

•
T

his function m
ust be used in place of regular pointer

assignm
ent.

Q
u

estio
n

2: H
o

w
 to

 u
se O

C
_d

irectA
ctivateO

b
ject().

d
o
g
 
*
P
e
r
s
o
n
:
:
d
o
g
(
)
{

i
f
 
(
m
y
d
o
g
)

i
f
 
(
m
y
d
o
g
 
=
=
 
O
C
_
i
n
a
c
t
i
v
e
)

O
C
_
d
i
r
e
c
t
A
c
t
i
v
a
t
e
O
b
j
e
c
t

(
(
O
C
_
E
n
t
i
t
y
*
*
)
&
(
m
y
d
o
g
)
)
;

r
e
t
u
r
n
 
m
y
d
o
g
;
 

}
;
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R
eferen

ce: A
b

stract R
eferen

ce relieves the user of having to be
aw

are of the storage location of its referent, and hides w
hether or not

the referent is currently in m
em

ory. (textbook 24.5.2)

c
l
a
s
s
 
P
e
r
s
o
n
 
:
 
p
u
b
l
i
c
 
O
C
_
O
b
j
e
c
t
 
{

i
n
t
 
a
g
e
;

O
C
_
R
e
f
e
r
e
n
c
e
 
m
y
d
o
g
;
 
 
 
/
/
 
A
b
s
t
r
a
c
t
 
R
e
f
e
r
e
n
c
e

p
u
b
l
i
c
:

P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
 
*
i
t
s
_
n
a
m
e
=
N
U
L
L
)
;

P
e
r
s
o
n
(
O
C
_
A
P
L
*
)
;

~
P
e
r
s
o
n
(
)
{
d
e
s
t
r
o
y
(
O
C
_
f
a
l
s
e
)
}
;

O
C
_
T
y
p
e
 
*
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

v
o
i
d
 
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
=
O
C
_
f
a
l
s
e
)
;

v
o
i
d
 
p
u
t
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
f
a
l
s
e
)
;

v
o
i
d
 
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n

 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
t
r
u
e
)
;

D
o
g
 
*
d
o
g
(
)
;

v
o
i
d
 
d
o
g
(
D
o
g
*
 
d
)
;

}
;
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H
o

w
  to

 in
itialize A

b
stract R

eferen
ce.

P
e
r
s
o
n
:
:
P
e
r
s
o
n
(
/
*
.
.
.
*
/
)
{

O
C
_
T
y
p
e
 
*
P
e
r
s
o
n
T
y
p
e
;

P
e
r
s
o
n
T
y
p
e
 
=
 
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

i
n
i
t
D
i
r
e
c
t
T
y
p
e
(
P
e
r
s
o
n
T
y
p
e
)
;

m
y
d
o
g
.
i
n
i
t
T
o
N
u
l
l
(
)
;

/
/
 
.
.
.

}

H
o

w
 to

 referen
ce to

 an
o

th
er o

b
ject th

ro
u

g
h

 ab
stract referen

ce.

v
o
i
d
 
P
e
r
s
o
n
:
:
d
o
g
(
D
o
g
*
 
d
)
{

/
/
 
i
n
s
t
e
a
d
 
o
f
 
m
y
d
o
g
 
=
 
d
,
 
y
o
u
 
h
a
v
e
 

m
y
d
o
g
.
r
e
s
e
t
(
d
,
 
t
h
i
s
)
;

/
/
 
.
.
.

}
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H
o

w
 to

 g
et  th

e m
em

o
ry ad

d
ress o

f an
 o

b
ject p

o
in

ted
 to

 b
y

ab
stract referen

ce.

D
o
g
*
 
P
e
r
s
o
n
:
:
d
o
g
(
)
{
 

r
e
t
u
r
n
 
(
D
o
g
*
)
m
y
d
o
g
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

}

Q
uestion 3: If there are references pointed to other objects in a class,

you m
ay need to redefine pubO

bject(), deleteO
bject() and destroy()

functions of the class.

•
H

andling of the deallocate argum
ent of both putO

bject() and
deleteO

bject() depends on how
 destroy() is w

ritten.



z{
|}
~�
�{
�}
�}�}
���� ��
��
���
��

  19

W
h

en
 to

 reim
p

lem
en

t p
u

b
O

b
ject() an

d
 d

eleteO
b

ject()

v
o
i
d
 
P
e
r
s
o
n
:
:
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
)
{

i
f
 
(
m
y
d
o
g
)
 
d
e
l
e
t
e
 
m
y
d
o
g
;

i
f
 
(
a
b
o
r
t
e
d
)

O
C
_
O
b
j
e
c
t
:
:
d
e
s
t
r
o
y
(
a
b
o
r
t
e
d
)
;

}v
o
i
d
 
P
e
r
s
o
n
:
:
p
u
t
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
)
{

i
f
 
(
m
y
d
o
g
)
 

m
y
d
o
g
–
>
p
u
t
O
b
j
e
c
t
(
O
C
_
f
a
l
s
e
)
;

O
C
_
O
b
j
e
c
t
:
:
p
u
t
O
b
j
e
c
t
(
d
e
a
l
l
o
c
)
;

}v
o
i
d
 
P
e
r
s
o
n
:
:
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
)

i
f
 
(
m
y
d
o
g
)
 

m
y
d
o
g
–
>
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
f
a
l
s
e
)
;

O
C
_
O
b
j
e
c
t
:
:
d
e
l
e
t
e
O
b
j
e
c
t
(
d
e
a
l
l
o
c
)
;

}
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A
g

g
reg

ates
C

leanU
p

O
C

_E
ntity

O
C

_O
bject

O
C

_P
rim

itive

O
C

_Integer
O

C
_R

ealO
C

_S
tring O

C
_P

ointer
O

C
_A

ggregate

O
C

_S
et

O
C

_A
ssociation

O
C

_List

O
C

_A
rray

O
C

_D
ictionary

P
erson

S
tudent

D
og

 Is R
eference a persistent class?
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A
 person m

ay have m
any dogs.

c
l
a
s
s
 
P
e
r
s
o
n
 
:
 
p
u
b
l
i
c
 
O
C
_
O
b
j
e
c
t
 
{

i
n
t
 
a
g
e
;

O
C
_
R
e
f
e
r
e
n
c
e
 
m
y
d
o
g
s
;
 
/
/
 
a
 
s
e
t
 
o
f
 
d
o
g
s

p
u
b
l
i
c
:

P
e
r
s
o
n
(
i
n
t
 
i
t
s
_
a
g
e
,
 
c
h
a
r
 
*
i
t
s
_
n
a
m
e
=
N
U
L
L
)
;

P
e
r
s
o
n
(
O
C
_
A
P
L
*
)
;

~
P
e
r
s
o
n
(
)
{
d
e
s
t
r
o
y
(
O
C
_
f
a
l
s
e
)
}
;

O
C
_
T
y
p
e
 
*
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

v
o
i
d
 
d
e
s
t
r
o
y
(
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
=
O
C
_
f
a
l
s
e
)
;

v
o
i
d
 
p
u
t
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
f
a
l
s
e
)
;

v
o
i
d
 
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n

 
d
e
a
l
l
o
c
a
t
e
=
O
C
_
t
r
u
e
)
;

v
o
i
d
 
r
e
m
o
v
e
_
d
o
g
(
)
;

v
o
i
d
 
a
d
d
_
d
o
g
(
D
o
g
*
 
d
)
;

v
o
i
d
 
d
u
m
p
(
)
;

/
/
 
.
.
.
 

}
;
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H
o

w
  to

 in
itialize.

P
e
r
s
o
n
:
:
P
e
r
s
o
n
(
/
*
.
.
.
*
/
)

{
O
C
_
T
y
p
e
 
*
P
e
r
s
o
n
T
y
p
e
;

P
e
r
s
o
n
T
y
p
e
 
=
 
g
e
t
D
i
r
e
c
t
T
y
p
e
(
)
;

i
n
i
t
D
i
r
e
c
t
T
y
p
e
(
P
e
r
s
o
n
T
y
p
e
)
;

m
y
d
o
g
s
.
i
n
i
t
T
o
N
u
l
l
(
)
;

/
/
 
.
.
.

}
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H
o

w
 to

 create  a set o
b

ject an
d

 in
sert a d

o
g

 o
b

ject in
to

 th
e set.

v
o
i
d
 
P
e
r
s
o
n
:
:
a
d
d
_
d
o
g
(
D
o
g
*
 
d
)
{

O
C
_
T
y
p
e
 
*
D
o
g
T
y
p
e
 
=

 
(
O
C
_
T
y
p
e
*
)
O
C
_
l
o
o
k
u
p
(
”
D
o
g
”
)
;

i
f
 
(
!
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
)
{

O
C
_
S
e
t
 
*
t
h
e
_
s
e
t
 
=
 
n
e
w
(
t
h
i
s
,

 
O
C
_
d
e
f
a
u
l
t
C
l
u
s
t
e
r
i
n
g
)

 
O
C
_
S
e
t
(
D
o
g
T
y
p
e
,
 
(
c
h
a
r
*
)
0
)
;

m
y
d
o
g
s
.
r
e
s
e
t
(
t
h
e
_
s
e
t
,
 
t
h
i
s
)
;

}O
C
_
S
e
t
 
*
t
h
e
_
s
e
t
 
=

 
(
O
C
_
S
e
t
*
)
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

i
f
 
(
!
t
h
e
_
s
e
t
–
>
i
s
M
e
m
b
e
r
(
(
O
C
_
E
n
t
i
t
y
*
)
d
)
)

t
h
e
_
s
e
t
–
>
i
n
s
e
r
t
(
(
O
C
_
E
n
t
i
t
y
*
)
d
)
;

}
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H
o

w
 to

 rem
o

ve an
 o

b
ject fro

m
 a set o

b
ject.

v
o
i
d
 
P
e
r
s
o
n
:
:
r
e
m
o
v
e
_
d
o
g
(
D
o
g
*
 
d
)
{

O
C
_
S
e
t
 
*
t
h
e
_
s
e
t
 
=

 
(
O
C
_
S
e
t
*
)
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

i
f
 
(
t
h
e
_
s
e
t
–
>
i
s
M
e
m
b
e
r
(
(
O
C
_
E
n
t
i
t
y
*
)
d
)

t
h
e
_
s
e
t
–
>
r
e
m
o
v
e
(
(
O
C
_
E
n
t
i
t
y
*
)
d
)
;

}

H
o

w
 to

 g
et all o

b
jects kep

t in
 a set o

b
ject.

v
o
i
d
 
P
e
r
s
o
n
:
:
d
u
m
p
(
)
{
 

O
C
_
S
e
t
 
*
t
h
e
_
s
e
t
 
=
 
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

O
C
_
S
e
t
I
t
e
r
a
t
o
r
 
t
h
e
_
i
t
e
r
a
t
o
r
(
t
h
e
_
s
e
t
)
;

w
h
i
l
e
(
t
h
e
_
i
t
e
r
a
t
o
r
.
m
o
r
e
D
a
t
a
(
)
)
{

 
 
(
(
D
o
g
*
)
(
O
C
_
E
n
t
i
t
y
*
)
t
h
e
_
i
t
e
r
a
t
o
r
(
)
)
–
>
d
u
m
p
(
)
;

}
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Iterato
rs: A

n im
portant feature of aggregates is the ability to iterate

through the elem
ents of the aggregate.

O
C

_Iterator

O
C

_A
ggregateIterator

O
C

_S
etIterator

O
C

_A
rrayIterator

O
C

_D
ictionaryIterator

O
C

_ListIterator
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d
estro

y() F
u

n
ctio

n

v
o
i
d
 
P
e
r
s
o
n
:
:
d
e
s
t
r
o
y
(
O
C
_
B
o
o
l
e
a
n
 
a
b
o
r
t
e
d
)
{

D
o
g
*
 
d
;

i
f
 
(
m
y
d
o
g
s
.
i
s
A
c
t
i
v
e
(
t
h
i
s
)
)
{

 
 
 
S
e
t
*
 
t
h
e
_
s
e
t
 
=
 
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

 
 
 
i
f
 
(
!
t
h
e
_
s
e
t
)
{

 
 
 
O
C
_
S
e
t
I
t
e
r
a
t
o
r
 
t
h
e
_
i
t
e
r
a
t
o
r
(
t
h
e
_
s
e
t
)
;

 
 
 
w
h
i
l
e
(
t
h
e
_
i
t
e
r
a
t
o
r
.
m
o
r
e
D
a
t
a
(
)
)
{

 
 
 
d
 
=
 
(
D
o
g
*
)
(
E
n
t
i
t
y
*
)
t
h
e
_
i
t
e
r
a
t
o
r
(
)
;

 
 
 
d
e
l
e
t
e
 
d
;

 
 
 
}

 
 
 
d
e
l
e
t
e
 
t
h
e
_
s
e
t
;

 
 
}

 
 
}i
f
 
(
a
b
o
r
t
e
d
)

O
C
_
O
b
j
e
c
t
:
:
d
e
s
t
r
o
y
(
a
b
o
r
t
e
d
)
;
}
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putC
luster() and deleteC

luster(): tw
o functions defined in the O

bject
class.v

o
i
d
 
P
e
r
s
o
n
:
:
p
u
t
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
)
{

O
C
_
S
e
t
 
*
t
h
e
_
s
e
t
 
=

 
(
O
C
_
S
e
t
*
)
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

i
f
 
(
!
t
h
e
_
s
e
t
)

i
f
(
m
y
d
o
g
s
.
i
s
A
c
t
i
v
e
(
t
h
i
s
)
)

t
h
e
_
s
e
t
–
>
p
u
t
C
l
u
s
t
e
r
(
O
C
_
f
a
l
s
e
)
;

O
C
_
O
b
j
e
c
t
:
:
p
u
t
O
b
j
e
c
t
(
d
e
a
l
l
o
c
)
;

}v
o
i
d
 
P
e
r
s
o
n
:
:
d
e
l
e
t
e
O
b
j
e
c
t
(
O
C
_
B
o
o
l
e
a
n
 
d
e
a
l
l
o
c
)
{

O
C
_
S
e
t
 
*
t
h
e
_
s
e
t
 
=

 
(
O
C
_
S
e
t
*
)
m
y
d
o
g
s
.
b
i
n
d
i
n
g
(
t
h
i
s
)
;

i
f
 
(
!
t
h
e
_
s
e
t
)

t
h
e
_
s
e
t
–
>
d
e
l
e
t
e
C
l
u
s
t
e
r
(
O
C
_
f
a
l
s
e
)
;

O
C
_
O
b
j
e
c
t
:
:
d
e
l
e
t
e
O
b
j
e
c
t
(
d
e
a
l
l
o
c
)
;

}


