Example Usage patterns and Associated Type Descriptors

Overview

Example:   typedef  Person * PersonPtr;

There are many different ways that a user could use PersonPtr.  It could be:

1. A pointer with no explicit definition of what it points at.

a. passed by reference, 

2. A pointer to a single object which passed by value, 

3. a pointer to an array of objects (the only interesting cases are pass by value – by reference these cases reduce to the equivalent of case 1a).

a. with fixed length,

b. with length determined by null termination

c. with length determined by other variables

It is it impossible to automatically generate a descriptor for all cases since the descriptor is tied to the usage pattern.

This Document gives the usage at the call site, the usage at the Receipt site and the type descriptors necessary for this behavior.  It is important to note that in all cases (except case 1) the system takes care of memory management.

All of these cases are implemented in the model Example.rtmdl which should accompany this document.

Case 1 - the object was a simple pointer that would be copied by reference. 

In this case the user must explicitly manage the allocation and de-allocation of memory.  This is the most flexible semantics, since the target of the pointer can be a single object, an array of object or any user defined interpretation of the pointer.

This example shows the case where the pointer points to a single value

typedef Person * PersonRefPtr;

Call Site


log.log( "Sending Tim:10 by reference" );


Person * aPerson = new Person( "Tim", 10 );


commPort.sendRef( aPerson ).send();
Receipt


Person * aPerson = *rtdata;


log.log( "Receiving byRef" );


log.log( aPerson, &RTType_Person );


delete aPerson;

Descriptors

static void rtg_PersonRefPtr_init( const RTObject_class * type, PersonRefPtr * target )

{

 
*target = (Person *)0;

}

static void rtg_PersonRefPtr_copy( const RTObject_class * type, PersonRefPtr * target, const PersonRefPtr * source )

{

*target = *source;

}

static int rtg_PersonRefPtr_decode( const RTObject_class * type, PersonRefPtr * target, RTDecoding * coding )

{

return 0;

}

static int rtg_PersonRefPtr_encode( const RTObject_class * type, const PersonRefPtr * source, RTEncoding * coding )

{


return coding->put_address( source );

}

static void rtg_PersonRefPtr_destroy( const RTObject_class * type, PersonRefPtr * target )

{


*target = (Person *)0;

}

Case 2 - the object was a pointer to a single object that would be copied by value. 

In this case the user does not need to manage memory.  A copy of the data is made at the send site, and this copy is reclaimed at the end of the receiving transition.

typedef Person * PersonValPtr;

Call Site


log.log( "Sending Tim:10 by reference" );


Person * aPerson = new Person( "Tim", 10 );


commPort.sendRef( aPerson ).send();
Receipt


log.log( "Recieved Person by Value" );


Person * aPerson = *rtdata;


log.log( aPerson, &RTType_Person )

Descriptors

static void rtg_PersonValPtr_init( const RTObject_class * type, PersonValPtr * target )

{


*target = new Person;

}

static void rtg_PersonValPtr_copy( const RTObject_class * type, PersonValPtr * target, const PersonValPtr * source )

{


*target = new Person( **source );

}

static int rtg_PersonValPtr_decode( const RTObject_class * type, PersonValPtr * target, RTDecoding * coding )

{


return coding->get_indirect( target, &RTType_Person );

}

static int rtg_PersonValPtr_encode( const RTObject_class * type, const PersonValPtr * source, RTEncoding * coding )

{


return coding->put_indirect( source, &RTType_Person );

}

static void rtg_PersonValPtr_destroy( const RTObject_class * type, PersonValPtr * target )

{


delete *target;


*target = (Person *)0;

}

Case 3a - the object was a pointer to an array of objects of fixed length that would be copied by value. 

typedef Person * PersonArray4Ptr;

Call Site


log.log( "sending array of length 4" );


Person people[ 4 ] =


{



Person( "Tim",     10 ),



Person( "Mary",    20 ),



Person( "Tom",     30 ),



Person( "Monique", 40 )


};


commPort.sendArray4( people ).send();

Receipt


log.log( "Received Array4 of names" );


log.log( rtdata, &RTType_PersonArray4Ptr );

Descriptors

static void rtg_PersonArray4Ptr_init( const RTObject_class * type, PersonArray4Ptr * target )

{


*target = PersonArrayUtil::allocate( 4, true );

}

static void rtg_PersonArray4Ptr_copy( const RTObject_class * type, PersonArray4Ptr * target, const PersonArray4Ptr * source )

{


Person * people = PersonArrayUtil::allocate( 4, false );


*target = people;


for( int i = 0; i < 4; ++i, ++people )



(void)new( people ) Person( (*source)[ i ] );

}

static int rtg_PersonArray4Ptr_decode( const RTObject_class * type, PersonArray4Ptr * target, RTDecoding * coding )

{


return coding->get_array( *target, 4, &RTType_Person );

}

static int rtg_PersonArray4Ptr_encode( const RTObject_class * type, const PersonArray4Ptr * source, RTEncoding * coding )

{


return coding->put_array( *source, 4, &RTType_Person );

}

static void rtg_PersonArray4Ptr_destroy( const RTObject_class * type, PersonArray4Ptr * target )

{


PersonArrayUtil::release( 4, *target );


*target = (Person *)0;

}

Case 3b - the object was a pointer to an array of objects of variable length (with null termination) that would be copied by value. 

typedef Person * PersonArrayNullPtr;

Call Site


log.log( "Sending Null Terminated list" );


Person people[ 3 ] =


{



Person( "Tim",    10 ),



Person( "Mary",   20 ),



Person( "nobody",  0 )


};


commPort.sendArrayNull( people ).send();

Receipt


log.log( "Received ArrayNull of names" );


log.log( rtdata, &RTType_PersonArrayNullPtr );

Descriptors

static int countPeople( const Person * people )

{


int count = 0;


for( ; people->getAge() != 0; ++count, ++people ) { }


return count;

}

static void rtg_PersonArrayNullPtr_init( const RTObject_class * type, PersonArrayNullPtr * target )

{


*target = PersonArrayUtil::allocate( 1, true );

}

static void rtg_PersonArrayNullPtr_copy( const RTObject_class * type, PersonArrayNullPtr * target, const PersonArrayNullPtr * source )

{


Person * src    = *source;


int      count  = 1 + countPeople( src );


Person * people = PersonArrayUtil::allocate( count, false );


Person * dst    = people;


while( --count >= 0 )



(void)new( dst++ ) Person( *src++ );


*target = people;

}

static int rtg_PersonArrayNullPtr_decode( const RTObject_class * type, PersonArrayNullPtr * target, RTDecoding * coding )

{


int      length = 0;


Person * people;


if( coding->get_int( length ) == 0 )


{


}


else if( length < 0 )


{


}


else if( (people = PersonArrayUtil::allocate( length + 1, true )) == (Person *)0 )


{


}


else if( coding->get_array( people, length, &RTType_Person ) == 0 )


{



PersonArrayUtil::release( length + 1, people );


}


else


{



Person * trash = *target;



if( trash != (Person *)0 )




PersonArrayUtil::release( countPeople( trash ) + 1, trash );



*target = people;



return 1;


}


return 0;

}

static int rtg_PersonArrayNullPtr_encode( const RTObject_class * type, const PersonArrayNullPtr * source, RTEncoding * coding )

{


int count = countPeople( *source );


return coding->put_int( count ) != 0



&& coding->put_array( *source, count, &RTType_Person ) != 0;

}

static void rtg_PersonArrayNullPtr_destroy( const RTObject_class * type, PersonArrayNullPtr * target )

{


Person * people = *target;


if( people != (Person *)0 )


{



*target = (Person *)0;



PersonArrayUtil::release( countPeople( people ) + 1, people );


}

}

Case 3c - the object was a pointer to an array of objects of variable length (determined by another variable) that would be copied by value. 

This particular case is simpler if the pointer is contained within a class.  For this example the length of the array will be another field within the same class.  This class is defined as follows:

class PersonArrayObj

{

public:


PersonArrayObj( void );


~PersonArrayObj( void );


PersonArrayObj & operator=( const PersonArrayObj & rhs );


PersonArrayObj( int num );


PersonArrayObj( const PersonArrayObj & other );


int length;


Person * people;

};

Call Site


log.log( "Sending variable length array" );


PersonArrayObj obj( 4 );


log.log( &obj, &RTType_PersonArrayObj );


commPort.sendArrayObj( obj ).send();

Receipt

log.log( "Received ArrayObj" );

log.log( rtdata, &RTType_PersonArrayObj );

Descriptors
// Use default “init”, “copy”, and “destroy” 

static int rtg_PersonArrayObj_decode( const RTObject_class * type, PersonArrayObj * target, RTDecoding * coding )

{


int      length = 0;


Person * people;


if( coding->get_int( length ) == 0 || length < 0 )


{


}


else if( (people = PersonArrayUtil::allocate( length, true )) == (Person *)0 )


{


}


else if( coding->get_array( people, length, &RTType_Person ) == 0 )


{



PersonArrayUtil::release( length, people );


}


else


{



PersonArrayUtil::release( target->length, target->people );



target->length = length;



target->people = people;



return 1;


}


return 0;

}

static int rtg_PersonArrayObj_encode( const RTObject_class * type, const PersonArrayObj * source, RTEncoding * coding )

{


return coding->put_int( source->length ) != 0


&& coding->put_array( source->people, source->length, &RTType_Person ) != 0;

}

