Vol. 44 No. SIG 8(TOD 18) gooooooooooooooo June 2003

gobouobtotooobbooooobooboood
guoooobogd

O o o of o o o off

INADAOOO C++4+000000000000000ODMGUUOOOOO0OOOINADAOOOO
0Oo00oo0o0o0oooo0o0o0oo0o00O00o0oO0O0O00oOOODOO0OOOO0O0DO0DODODO
oo00b0o00o0o00o0oooUOoo0oO0oO0oobOO0/00000000O0DOO00O0DO0O0O0O0OD
0oo0oobooooooooooooobooooDoooDoDobo0ooooobooobboboooo
00o0o0o0o0ooU00O00o0ooOOo000Oo0OOUO00OoOOOoDDOO0OOoOOODUOoOoOoO
ooooooooDoo0o0oUo0o0o0oUOooU0obO0oO0o0oO0OobDOo0/0000O00oOOOo
O0o0ooOoooo0oooooooDoooobooooobobooooDoooDooooboboooooon
0000000000000 000000000000000DOO000DO000000 AccessEE
Controlled Type Selection; AEEO0 000000000000 0OOOOOOOOOODOOOOOO
O00DO0INADAOOOOOOOOODOOOOOODOO AEEDDOOODODDOD AEEDDO(L)
obMGUOO00D000D0000000000OD00D000(2)0000000000 INADAODO
000@) 0000000000000 0o0oo0ooo0ooooO@) INADAODODOOOOO
00000000 0o0o0oO0oO0bOo0o0o0ooooDooboOooooDboo

Implementation of Accessee Controlled Type Selection
for Multiple-type Objects

HIiDEKI SATOt and MASAYOSHI ARITSUGI

INADA is an enhanced C++ persistent programming language and compliant with ODMG
standard. INADA supports multiple-type object facility which enables any persistent objects
to obtain any type at any time the type is needed, and to lose any unnecessary types dy-
namically. Using the facility, we can model a set of roles/aspects which a real-world entity
possesses. Access to a multiple-type object needs to select one from among its own types. The
selection is conventionally left to an object accessing a multiple-type object. A real-world en-
tity is, however, flexible enough to decide its role/aspect depending on a meeting entity whom
it exchanges messages with. Accordingly, AccessEE Controlled Type Selection (AEFE) method
is highly required, in which a multiple-type object selects one from among its own types de-
pending on an object accessing it. This paper presents the AEE method implemented for
multiple-type objects of INADA. The characteristics of the method are as follows: (1) im-
plementation on a persistent programming language compliant with ODMG standard, (2)
implementation on INADA, a strongly typed language, (3) dynamically changable knowledge
for type selction, and (4) simple implementation without any modification to the language
specification and the processing system of INADA.
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Table 1 A list of functions for manipulating a multiple-type object.
0000 | 0bbOO0oO0/o00D0OD00 ooooo
0000 | template <class T> void d_Ref<T>:: 00000000 baseobject 0000000000000 O0OOOOOO

transforms (const d_Ref_Any& base_object)

oooooooo

0000 | template <class T> void* d_Ref<T>::

as (const char* typename) const

0000000000000 typenameO0 0000000000000

0000 | template <class T> int d_Ref<T>::

hastype (const char* typename) const

000000000000 typenamed 000000000000 100
gooboooooooooboOoDbO

0000 | void d-Ref_Any::operator delete_of (

d_Ref_Any& object, const char* typename)

00000000 object DOOO0ODO typenameD 000O0000O0O0ODO
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void d_Object::operator delete (void*)
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Fig.1 Type selction methods for accessing a multiple-
type object.
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d _Ref<d_Set<d Ref<Person>>> s;
d_Ref<Person> p;
d_Iterator<d Ref<Person>> it=s->create_iterator();
while (it.next (p)) {
if (p.hastype ("Employee")) {
((d_Ref<Employee>)p.as ("Employee")) ->print () ;
}

else if (p.hastype ("Faculty")) {
((d_Ref<Faculty>)p.as("Faculty"))->print();
}

else{
((d_Ref<Student>)p.as("Student")) ->print () ;
}

}

02 000000000000000000 INADAOOOOO
ooooo
Fig.2 An example of INADA program codes for accessor

controlled type selection.
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Table 2 Examples of type selection knowledge of a real-
world entity.
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Fig.3 Class version mechanism.
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RuleSet RuleSetName({
ta [ C ] =ty
te [ C ] =ty

,,,,,,,,,,,,,,,,,,,,,,,,,

ftee [, G 1] => tue

(a) 0DOOOOOOO

RuleSet rule_set01{
Employee, ((Employee*)ACCESSOR)->boss ()==ACCESSEE => Manager
Student, ((Student*)ACCESSOR) ->supervisor()==ACCESSEE => Faculty;
=> Person;

(b) 00DDOOOOD

04 00000000
Fig.4 Definition of a rule set.

gooo200100C00D0000DCDOOOm
g200000000000D000OD
e JOUOODO accessee I DO OODOODOODODODOO
gooboooz2200 100000000 ooDooon
00000000 mo20000000000
gooobooooboooano
O4(x)00000000DOOOOOOOOODOO
000000 “g[,Ci] =>tw" 1 <i<k)0O0DO
0000 :0000000000ts; 0 accessor O 0O
O00C; 0 accessor 0000000000000
0 accessee OO ODOOOOOO ACCESSEEU O U
ACCESSORO O C; OOUODOODODODOODOOO
0 accessor OO OO0 OOOO accesseed 00 OOMO
OO0O0O0O0Oaccessor000 t,; OO00O0Ots,; OOO0O
0 ;0000000000000 000oooooaOo
t,, 0000000000000 O000O0ODODODOOO0O
t;, OO0 00D00D0OCOOOCOOODOOOOODOO
goooobobOoooooobooooooboooo
goooooboOoooobobooboobpbooobo
goooobooooooboobooooooobooDbo
00000000ty 0000 C,0000oooon
O00OO0Oaccessor 000D DOOODOOOOO 4(b)
00200100 20000000000000
opoo
3.3 JO0O0Oopoonog
AEE0 0000000000000 OO0OOOO
gooooooooboboboboobobobobbbOooooDo
gooooboooooooooboooboooobooo
goooobDobOoooobobDOoobooooooDo
gooooOoOoCoOoDOoOOoOoOboDOOOoboOoOooo
00 AFF00000000O0D0OODOOoDOO
(1) DOOO0UODOODUOOUODOUOOOODOO
gooooooboooooooooogoo
0 MTO_control OO OOOO
(2) ODO0DOO0OODDOOOODOOODOONMTO-

gboooooooobooooooooobOoboOoOoOoOoOooDOoOODbOO 109

MTO_control

/' RuleSet

virtual select_type(void*, void*): voidH

rule set: d Ref<RuleSet>

MT0_control (d_Ref<RuleSet>): void|
to(void#): void
unbind rule set(): void

rule set01

select_type(void*, void*): void

i
! | Class name

3 Attribute: Type name

¢ | Method name Argunent list): | !

¢ | Type name
P —— . 0000

: —>: 0000000

(a) DOOOCODODOD

NTO_control: :NTO_control (d Ref<RuleSet> rs){
this->rule_set=rs;

J

void* MIO_control::to(void* ACCESSOR){
return this->rule set->select _type(ACCESSOR, (void#)this);

J

void MTO control::unbind rule set(){
delete this->rule set;

}
(b) MTO_conrol0 00000

05 O0O0O0OO0OoOooo
Fig.5 Classes for type selection.
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I class rule_set01: public RuleSet(
i public: '
void* select_type(void*, void);:

i RuleSet rule_set01{ ! e '
i | ooo Class schema definition of rule_set0l
i, : L
] ' ooooog : 3

Rule set definition

Schema implementation of rule set01
(a) 000000D0DOOO

¢| Employee |, |(Enployee*) ACCESSOR) ->hoss () ==ACCESSEE | =>

Manager 3

((d_Ref_Any&) ACCRSSE) . hastype (" E N
return ((d Ref_Anyi) ACCESSEE) .as ("E "

(b) 0000000ODINADADOOOOODOOODD

void* rule set0l::select_type(void* ACCESSOR, void* ACCESSEE){
int type_id=((d_Ref Any&)ACCESSOR).get_type id();
if (type_id=DBmgr::db_mgr()->tt()->get_type id("Employee') &k
((Employee*) ACCESSOR) - >boss () ==ACCESSEE &k
((d_Ref_Any&) ACCESSEE) .hastype ("Manager") ) {
return ((d Ref Any&)ACCESSEE) .as ("Manager");

if (type_id=DBmgr::db mgr()->tt()->get type id("Student') &&

9 ((Student *) ACCESSOR) - >supervisor () ==ACCESSEE &&

10 ((d_Ref_Any&) ACCESSEE) . hastype "Faculty")) {

1 return ((d_Ref Any&)ACCESSEE).as("Faculty");

12 }

13 if (type_id=DBmgr::db mgr()->tt()->get_type_id("Person")){
14 return ((d Ref Any&)ACCESSEE).as("Person");

15

16 return NULL;

(¢) rule_set02000C000

06 00000000 RuleSet0OO00O0O00O0DOODO
Fig.6 Translation of a rule set definition into a subclass
definition of RuleSet.
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/* Rule set binding */ | Em: MTO_controlll |
L 3

’BINDiRULEisET(database,oid,ruleiset01) ‘ ; Q : 0ooo
. oooooo

/* Type instance selection */

N ‘

/* Rule set unbinding */

’U’NE IND_RULE_SET (oid)

(a) O0ODODOOODOINADAODODOOODODO (bp) ODOOODODOOODODOOO

gboooooooobooooooooobOoboOoOoOoOoOooDOoOODbOO

/* Rule set binding */

( (d_Ref<MTO_control>)new (database, "MTO_control")MTO_control (
(d_Ref<RuleSet>)new(database, "rule_set01")rule_set01()).transforms (oid)

/* Type instance selection */

((Person*)| ((MTO_control*)oid.as ("MTO_control")) .to((void*)this) ‘ ) ->print () ;

/* Rule set unbinding */

((MTO_control*)oid.as ("MTO_control")) .unbind_rule_set (),
delete_of (oid, "MTO_control™)

(c) OOOOOINADADOOOOOO

07 0O0000O0O0O0OO0OOOO0OOOOOOO0OO0O0O
Fig.7 Rule set manipulation over a multiple-type object.
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