Advanced Databases (COMP3062)

ONTOS Programming.

Open and Close

OC Bool ean OC open(char* dbnane);
voi d OC cl ose(char* dbnane=0,
OC_Bool ean cl eanAl | =FALSE) ;

Transaction

void OC transactionStart();
voi d OC transacti onAbort ();
void OC transacti onCommt ();
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Example;

char *dbnane = "c¢53DB";

| f (! OC open(dbnane)) {
[/

}

/] the conservative policy
CC transactionStart();

/'l application program
CC transactionComm t () ;
OC cl ose();
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Persistent Object: ONTOS DB places the following additional
requirement on class definitions.

« Persistent classes must be directly or indirectly from class
"OC_Object”.

« an APL(Activation Parameter List) constructor must be defined
for each class.

« Define a getDirectType() member function.

— When ONTOS DB needs to access the type of an entity, it
calls this function. This function can not be defined in—line.

« Include a call to initDirectType() in the new instance constructor.
It must 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 must
also supply a void function called "Destroy()” and should move
the destructor code to the Destroy function instead.
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Example: A Class Definition
cl ass Person : public OC (nject {

i

| nt age;

publ i c:

Person(int its age, char *its nane=NULL),;
Per son( APL*) ;

OC Type *getDirect Type();

I nt age() {return priv_age;}

void age(int its age){age = its _age;}
char *nane();

void name(char* its_nane);

Person: : Person(APL *t heAPL): OC (bj ect (t heAPL){}
OC Type *Person::getD rectType()

{

return (OC Type*) OC | ookup(” Person”);
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In any construcor except the APL constructor, you must add
additional lines as follows.

Person:: Person(int its age, char* its_nane)
OC (nbj ect(its _nane)
OC Type *PersonType;

PersonType = getDirect Type();
InitD rect Type( PersonType);
[/
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Creation of objects
Person *pl = new Person(20, "M.R ght”);
How to assign objects a name?
Person:: Person(int its _age, char* its_nane)
OC (bject(its nane) {/* ... */}

voi d Person::nanme(char* the nane)

{
}

How to return an object name?

Nane(t he nane);

char* Person::nane()

{

return Nane();
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How to store an object into a database?
Deactivation is the term used for writing objects back to an
database.

Person *p0, *pl;

OC transactionStart();

pO = new Person(30, "M.Brown”);
pl = new Person(20, "M .Right”);
pl. put Obj ect ();

CC transactionComm t ();

How to get an object with its name?
Activation is used for reading objects from a database.

Person *p2;

OC transactionStart();

p2 = (Person*)OC | ookup(”M.Right”);
cout << p2.nane();

OC transacti onComm t ();
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How to delete objects from a database?
Person *p2, *p3;

OC transactionStart();

p2 = (Person*)OC | ookup(”"M.Ri ght”);
p3 = (Person*)OC | ookup("M.Smth");
del ete p2;

p3—>del et eObj ect () ;

OC transactionCommt();
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More about Object
class OC bject : public OC Entity {

pr ot ect ed:
OC bj ect (char* nanme=0);
public:
OC _(bj ect (OCC_APL* the APL);
~OC (bj ect();

virtual void Nanme(char *newNane);

virtual char* Nane();

voi d* operator newOC size t sz);

voi d* operator new(OC size t sz, StorateManager* sn;

voi d* operator new(OC size t sz, (bject* where,
Clustering howNear); // total six new operators

voi d operator del ete(voi d*);

virtual void put Qbject (OC Bool ean deal | ocat e=CC f al se);

virtual void del et eCbj ect (OC Bool ean deal | ocat e=QC true);

OC Bool ean i sNaned();

OC Bool ean i sNewObj ect () ;

OC_Bool ean i sQbj ect | nDB();

virtual OC LockType get LockType();

virtual void | ockObject(OC LockType | ock);

/1l
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More about Entity

class OC Entity

public OC d eanupOoj {

void initD rect Type(Type* theType);

OC Type* getDirect Type() =0;

Equal (Entity* anot her);

operator==(Entity& anot her);
operator>(Entity& anot her);
operator<(Entity& anot her);
operator<=(Entity& anot her);
operator!=(Entity& anot her);

unsi gned | ong Size();

pr ot ect ed:
CC Entity();
vi rtual

publ i c:
vi rtual
virtual OC Bool egn
virtual OC Bool ean
virtual OC Bool ean
virtual OC Bool ean
virtual OC Bool ean
virtual OC Bool ean
OC Entity(APL* theAPL);
vi rtual
[l
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Include a destroy() if there is a destructor.

cl ass Person : public OC Ohject {

I nt age;
publ i c:

Person(int its_age, char *its_name=NULL);
Per son( OC_APL*);
~Person() {destroy(OC fal se)};
OC Type *getDirect Type();
voi d destroy(OC Bool ean aborted=CC fal se);

}
cl ass Student : public Person {
I nt s—id;
publ i c:

Student (/*...*/);

St udent (OC_APL*) ;

~St udent () {destroy(OC fal se)};

OC Type *getDirect Type();

voi d destroy(OC Bool ean aborted=CC fal se);
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General Form of Destroy() Implementation.

voi d
Thi s _C ass::destroy(OC Bool ean aborted){
/'l class—specific cleanup code
| f (aborted){
first _base class::destroy(aborted);

second base cl ass::destroy(aborted);

Example:

voi d
St udent : : destroy( OC Bool ean abort ed){
| f (aborted)
Per son: : destroy(aborted);
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Reference: Direct Reference (Handout 2—24)

cl ass Person : public OC (nject {
| nt age,;
Dog* nydog; /'l Direct Reference

publ i c:
Person(int its _age, char *its_name=NULL);
Per son( OC_APL*) ;
~Person() {destroy(OC fal se)},;
OC Type *getDi rect Type();
voi d destroy(OC Bool ean aborted=0CC fal se);
voi d put Obj ect (OC _Bool ean
deal | ocat e=CC f al se);
voi d del et eCbj ect (OC _Bool ean
deal | ocat e=0OC true);

Dog *dog();
voi d dog( Dog* d);
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How to use Direct Reference.

Person *p;
Dog *d,

OC transactionStart();
p = new Person(20, "M.Right”);
d = new Dog(” Doggi e”);
d—>put Qbj ect () ;
p—>dog(d); /] Questionl
p—>put Cbj ect () ; [/ Question3
CC transactionComm t () ;

CC transactionStart();

p = (Person*) OC | ookup(”"M.Ri ght”);

cout << (p—>dog())—>nane(); [/ Question2
OC transactionCommt();
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Questionl: How to use OC_directAssignObject().

voi d Person: : dog(Dog* d){
/[l instead of nydog = d; you have to
OC direct Assi gnObj ect ((OC Entity**) &nmydog,
(OC Entity**)&d));
}s
« This function must be used in place of regular pointer
assignment.

Question2: How to use OC_directActivateObject().

dog *Person::dog(){
| f (nydogQ)
| f (nmydog == OC._inactive)
OC direct Acti vat e(bj ect
((OC_Entity**)&(nydog));
return nydog;
}
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Reference: Abstract Reference relieves the user of having to be
aware of the storage location of its referent, and hides whether or not
the referent is currently in memory. (textbook 24.5.2)

class Person : public OC Qnject {
I nt age;
OC Ref erence nydog; /| Abstract Reference
public:
Person(int its _age, char *its_nanme=NULL);
Person( OC_APL*);
~Person() {destroy(OC fal se)};
OC Type *getDirect Type();
voi d destroy(OC Bool ean aborted=0C fal se);
voi d put Cbj ect (OC Bool ean deal | ocat e=0C f al se);
voi d del et e(bj ect ( OC_Bool ean
deal | ocat e=0C true);
Dog *dog();
voi d dog(Dog* d);
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How to initialize Abstract Reference.

Person: : Person(/*...*/){
OC Type *PersonType;

PersonType = getDirect Type();
InitD rect Type( PersonType);

mydog. i nit ToNul | ();
[/

How to reference to another object through abstract reference.

voi d Person: :dog(Dog* d){
/'l i1nstead of nydog = d, you have
nydog.reset(d, this);
[/
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How to get the memory address of an object pointed to by
abstract reference.

Dog* Person::dog(){
return (Dog*)nydog. bi ndi ng(this);

Question 3: If there are references pointed to other objects in a class,
you may need to redefine pubObject(), deleteObject() and destroy()
functions of the class.

« Handling of the deallocate argument of both putObject() and
deleteObject() depends on how destroy() is written.
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When to reimplement pubObject() and deleteObject()

voi d Person: :destroy(OC Bool ean aborted){
| f (nydog) del ete nydog;
| f (aborted)
OC (bj ect::destroy(aborted);

}
voi d Person: : put Obj ect (OC Bool ean deal |l oc) {
| f (nmydogQ)
mydog—>put Obj ect (OC f al se);
OC _(nj ect:: put Obj ect (deal | oc);
}
voi d Person: : del et e(hj ect (OC Bool ean deal | oc)

I f (nydog)
nmydog—>del et e(bj ect (OC f al se);
OC (nj ect::del ete(bj ect(deall oc);
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Aggregates
CleanUp

OC_Entity
OC_Object — N

\\ / OO Primitjve
oC_ mmm_/

Person Dog  oc >@@8@m6 oC _:ﬁm@mq OC_Pointer
/ / oC List OC_String
Student OC_Set oc_Association

/N

OC_Array OC_Dictionary

Is Reference a persistent class?
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A person may have many dogs.

class Person : public OC Qnject {
I nt age,;
OC Reference nydogs; // a set of dogs
public:
Person(int its _age, char *its_nane=NULL);
Per son( OC_APL*) ;
~Person() {destroy(OC fal se)};
OC Type *getDirect Type();
voi d destroy(Bool ean aborted=0C fal se);
voi d put Cbj ect (OC Bool ean deal | ocat e=0C f al se);
voi d del et eCbj ect (OC_Bool ean
deal | ocat e=CC true);
voi d renove _dog();
voi d add_dog(Dog* d);
voi d dunp();
[l
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How to initialize.
Person::Person(/*...*/)

{
OC Type *PersonType;

PersonType = getDirect Type();
i ni tDirect Type( PersonType);

mydogs.initToNul |l ();
[/
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How to create a set object and insert a dog object into the set.

voi d Person::add _dog(Dog* d){
OC Type *DogType =
(OC Type*) OC | ookup(” Dog”) ;
| f (! mydogs. binding(this)){
OC Set *the set = new(this,
COC defaul t d ustering)
OC _Set (DogType, (char*)O0);
nmydogs. reset (the_set, this);
}
OC Set *the set =
( OC_Set *) nydogs. bi ndi ng(this);
1 f (!the_set—>isMenber ((OC Entity*)d))
the set—>insert((OC Entity*)d);
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How to remove an object from a set object.

voi d Person::renove_dog(Dog* d){
OC Set *the set =
(OC_Set *) nydogs. bi ndi ng(this);
| f (the_set—>1sMenber ((OC Entity*)d)
the set—>renove((OC Entity*)d);

How to get all objects kept in a set object.

voi d Person: :dunmp(){
OC Set *the_set = nydogs. binding(this);
OC Setlterator the iterator(the_set);
while(the iterator.norebData()){

((Dog*) (OC Entity*)the iterator())—>dunp();
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Iterators: An important feature of aggregates is the abllity to iterate
through the elements of the aggregate.

OC _lterator

OC_Aggregatelterator

T N

OC_Setlterator  oc_Arraylterator OC_Dictionarylterator OC_Listlterator
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destroy() Function

voi d Person: :destroy(OC Bool ean aborted){
Dog* d;
| f (nydogs.isActive(this)){
Set* the set = nydogs. bi nding(this);
1 f (!the_set){
OC Setlterator the iterator(the set);

whil e(the_iterator.norebData())({
d = (Dog*)(Entity*)the iterator();
del ete d;

}

del ete the set;

}
| f (aborted)

OC (hj ect::destroy(aborted);}
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putCluster() and deleteCluster(): two functions defined in the Object
class.

voi d Person: : put Obj ect (OC Bool ean deal |l oc) {
OC Set *the set =
(OC _Set *) nydogs. bi ndi ng(this);
1 f (!the_set)
| f (mydogs. i sActive(this))
t he set—>put C uster(COC fal se);
OC (nj ect: : put Obj ect (deal |l oc);

voi d Person: : del et eCbj ect (OC Bool ean deal | oc){
OC Set *the set =
(OC_Set *) nydogs. bi ndi ng(this);
I f (!'the_set)
t he set—>del eteC uster (OC fal se);
OC (bj ect::del eteCbj ect (deal | oc);




