Client-Side C++ Mapping



Streszczenie
o
® Client-Side C++ Mapping to:
— Object references

- Wykonywanie operacji na obiektach
— Obstuga wyjatkow
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Mapping dla interfejsow
-

® Klasa proxy - interfejs do obiektu niezalezny od jego
lokalizacji
- IDL:

interface MyObject{
long get value();

};

Wygenerowana klasa proxy w C++:

class MyObject : public virtual
CORBA: :Object{

public:
virtual CORBA: :Long get value() = 0;
};
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Nie wolno
]

® Deklarowac¢ wskaznika do klasy proxy
® Deklarowac referencji do klasy proxy

MyObject myobj;
MyObject * mop;
void f (MyObject &) ;
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Typy Object References
S

® Kompilator IDL compiler generuje dwa typy
Object References:

- Interf aceName ptr

- Interf aceName_var

® Uzycie Object References:

MyObject ptr mop = ..;// get ptr reference
CORBA: :Long vl = mop->get value(); //get value from object.

MyObject var mov = ..; // get another reference

CORBA: :Long v2 = mov->get value(); //get value from object
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Object References i klient
c-

® Klient moze
— otrzymac referencje typu ptr od ORB
— usungc referencje
— skopiowac referencje
— stworzyc¢ referencje pustg (nil reference)
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Tworzenie Object References

® Obiekty klasy proxy zachowujg sie tak, jakby
posiadaty licznik odwotan

MyObject ptr mop = ..; // Get reference from somewhere

mop
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Kasowanie referenciji

® Klasa proxy zuzywa zasoby klienta

® Kod klienta informuje proxy, ze juz go nie
potrzebuje

CORBA: :release (mop); // Done with this object

mop
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Kopiowanie referenciji

® Kompilator IDL generuje statyczng sktadowg
_duplicate w kazdej klasie proxy:

class MyObject : public virtual CORBA: :Object{
public:
virtual CORBA: :Long get value() = 0;
static MyObject ptr duplicate (MyObject ptr p);
}i
MyObject ptr mopl =.;
MyObject ptr mop2 = MyObject:: duplicate(mopl); // Make copy

mop1

mop2
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Zwalnianie referenciji
1

® Uzycie referencji po jej zwolnieniu jest zakazane:

MyObject ptr mopl =.;
MyObject ptr mop2 = MyObject:: duplicate(mopl); // Make copy
CORBA: :release (mop2); // Release mop2

CORBA: :Long vl = mop2->get value(); // Illegal, released already
CORBA: :Long vl = mopl->get value(); // OK
CORBA: :release (mopl) ; // Release mopl

® Niedozwolone dwukrotne zwalnianie tej samej
referencji

® Zwalnianie referencji nie ma wptywu na obiekty na
serwerze, ma wptyw jedynie na referencje u klienta
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Referencje puste
-

® Kompilator IDL generuje statyczng sktadowg
_nil w kazdej klasie proxy:

class MyObject : public virtual CORBA: :Object {
public:

virtual CORBA: :Long get value() = 0;

static MyObject ptr duplicate (MyObject ptr p);
static MyObject ptr nil();

/] ...
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Referencje puste (cd.)

® Referencje puste zwalnia sie i kopiuje jak kazde inne
referencje

MyObject ptr pl = MyObject:: nil();

MyObject ptr p2 = MyObject:: duplicate(pl);

//

// Release both references
CORBA: :release (p2); // optional
CORBA: :release(pl); // optional

® \Wywotywanie operacji za posrednictwem referenc;i
pustych ma niezdefiniowane zachowanie

MyObject ptr pl = MyObject:: nil();

CORBA::Long 1 = p->get value(); // Crash imminent here!
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Referencje puste (cd.)
-

® Testowanie, czy referencja jest pusta, wykonuje sie za
pomoca funkcji CORBA: :is nil:

MyObject ptr p = ..;
if ('CORBA::is nil (p))

CORBA::Long 1 = p->get value(); //Call only if not nil
CORBA: : release (p) ;

® Ponizszy kod jest niepoprawny:

MyObject ptr p = ..;
if(p !'= 0) // illegal
do_something ()

if(p '= MyObject:: nil()) // also illegal
do something ()
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Po co nam puste referencje
c--—

® _nie istnieje” lub ,opcjonalny”:

interface Callback {
void disconnect() ;
};
interface Channel {
SomeType register me(in Callback c);

//
};

Channel ptr ch = ...; // Get a channel reference

// Tell the channel we don’t want to know about disconnects
Callback ptr nil cb = Callback:: nil();

SomeType st = ch->register me(nil cb);

//use channel for other things
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Referencje ptr

® |mplicit widening
- mozna przypisaC derived ptr do base ptr

Module CCS {
interface Thermostat : Thermometer { tmstat
TempType get nominal () ;
. b thermo
o1
02
CCS::Termostat ptr tmstat = .; // Get Thermostat ref..

CCS: :Thermometer ptr thermo = tmstat; // OK, compatible
// assignment

CORBA: :Object ptr ol = tmstat;
CORBA: :Object ptr o2 = thermo;
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Referencje ptr (cd.)
-

CCS: :TempType t;
t = tmstat->get nominal(); //OK, read nominal temperature
t = thermo->get nominal(); //Compile time error, cannot access
//derived part via base teference
t = ol->get nominal(); //compile time error too
CORBA: :release (thermo); //or CORBA: :release (tmstat)
//or CORBA: :release (ol)
//or CORBA: :release (02)
//cannot use tmstat, thermo, ol, or o2 from here on
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Referencje ptr (cd.)

CCS: :Thermostat ptr tmstat = ...; // Get Thermostat reference

CCS: :Thermometer ptr thermo =
CCS: :Thermometer:: duplicate(tmstat);

CORBA: :Object ptr ol = CCS::Thermometer:: duplicate(tmstat);
CORBA: :Object ptr o2 = CCS::Thermometer:: duplicate (thermo) ;

tmstat
thermo Thermostat
4
o1
02
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Referencje ptr (cd.)
-

® Zawezanie
CCS::Thermomete:_ptr thermo = ...; //Get Thermometer reference
CCS: :Thermostat ptr tmstat = thermo; //Compile-time error

CCS: :Thermostat ptr tmstat =
(CCS: :Thermostat ptr) thermo; //Disastrous!!!

® Bezpieczne zawezanie
CCS: :Thermometer ptr thermo = ...; //Get Thermometer reference
// Try type-safe down-cast
CCS: :Thermostat ptr tmstat = CCS::Thermostat:: narrow(thermo);
if (CORBA::is nil (tmstat)) {

// thermo is not of type Thermostat
} else {

// thermo *is a* Thermostat, tmstat is now a valid reference

}
CORBA: :release(tmstat); // narrow () calls duplicate()!
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Nielegalne zastosowania referenciji
_ptr

® Porownywanie

CORBA: :Object ptr ol = ...;

CORBA: :Object ptr o2 = ...;

if (ol == o02) // Undefined behaviour
if (ol !'= 02) // Undefined behaviour

.
L4

if (ol < 02) // Undefined behaviour

® OperaCJe arytmetyczne

CORBA: :Object ptr ol = ...;

CORBA: :Object ptr o02;

02 = 0l + 5; // Meaningless

ptrdiff t diff = o2 - ol; // Meaningless

® Konwersja do i z typu void*

CORBA: :Object ptr ol = ...;
void *v = (void*) o; // Undefined!
o = (CORBA: :Object ptr)v; // Ditto!
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Nielegalne zastosowania referenciji
_ptr (cd.)

® Zawezanie inaczej niz przez narrow

CCS: :Thermostat ptr tmstat = ...; // Geé_;eference

CORBA: :Object ptr o = tmstat; // OK

CCS: :Thermostat ptr tmstat2;

tmstat2 = dynamic_cast<CCS::Thermostat ptr>(o); // Bad!
tmstat2 = static cast<CCS::Thermostat ptr>(o); // Bad!
tmstat2 = reinterpret cast<CCS:Thermostat ptr>(o); // Bad!
tmstat2 = (CCS::Thermostat ptr)o; // Bad!

tmstat2 = CCS::Thermostat:: narrow(o); // OK

® Sprawdzanie pustego wskaznika inaczej niz przez
CORBA::1s nil

CCS: :Thermostat ptr tmstat = CCS::Thermostat:: nil();

if(tmstat) ... // Illegal

if (tmstat '= 0) ... // Illegal

if (tmstat !'= CCS::Thermostat:: nil()) ... // Illegal
if ('CORBA::is nil(tmstat)) ... // OK
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Pseudointerfejsy
-

module CORBA { //PIDL
interface ORB {

};

/...

/...

};

® |nterfejsy zdefiniowane w PIDL

nie dziedziczg z Object

nie mogg byc¢ przekazywane jako parametry do zwyktych
interfejsow

operacje na nich nie mogg by¢ wywotywane przez DI
nie majq definicji w Interface Repository

mogg miec¢ nietypowy Language Mapping
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Inicjalizacja ORB
S

module CORBA ({ //PIDL

typedef string ORBid;

typedef sequence<string>arg list;
//Forward declaration

interface ORB;

ORB ORB init(inout arg list argv, in ORBid
orb identifier);

};
namespace CORBA {
ORB ptr ORB init(
int & argc,
char ** argv,
const char* orb identifier = "”
) ;
};
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Inicjalizacja ORB (cd.)
S

int main(int argc, char * argv[]) {
CORBA: :ORB ptr orb;
try {
orb = CORBA::ORB init(argc, argv);
}
catch(..) { cerr <<”Cannot init ORB” <<endl; }
// Use ORB ..
CORBA: :release (orb) ;

return 0;
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Poczatkowe referencje
c--—

module CORBA { //PIDL
interface ORB {
string object to string(in Object obj);
Object string to object(in string str);
};

};

namespace CORBA ({
class ORB {
public:
char * object to string(Object ptr p);
Object ptr string to object(const char *s);
};
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Poczatkowe referencje - przyktad
-

CORBA: :ORB ptr orb =
CORBA: :ORB init (argc,

argv) ;
CORBA: :Object ptr obj;
try({

obj = orb->
string to object(argv[1l]);
catch(..) {..}
if (CORBA::is nil (obj)) {
cerr << "Passed ref nil”
<< endl; }
CSS: :Controller ptr ctrl;
try {

ctrl= CCS::Controller::
_narrow (obj) ;

} catch(..){..}

CORBA: :release (obj) ;

if (CORBA::is nil(ctrl)) {

cerr << “Argument not a
controller ref”’<<endl;

//

// Use controller reference..

//

//Clean up

CORBA: :release (ctrl); //Narrow
calls _duplicate

CORBA: :release (orb); //Clean up
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object to string

CORBA: :ORB ptr orb = CORBA::ORB init(argc, argv);
CCS::Controller ptr ctrl = ...;// Get reference
char * s;
try {

s = orb->object to string(ctrl);
}
catch (...) { ... }
cout << s << endl; // Print reference
CORBA: :string free(s); // Finished with string
CORBA: :release(ctrl); // Release controller proxy
CORBA: :release(orb); // Shut down runtime
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Pseudointerfejs Object
c-

module CORBA { //PIDL

interface Object {
Object duplicate() ;
void release() ;
boolean is nil();
boolean is a(in string repository id)
boolean non_existent() ;
boolean is_equivalent(in Object o _obj);
unsigned long hash(in unsigned long max) ;
}i

}i

class Object{

public:
Boolean _is a(const char * repository id);
Boolean _non_existent();
Boolean _is equivalent (Object ptr other object);
Ulong _hash(Ulong max) ;
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Pseudointerfejs Object (cd.)
S

® Operacji z poprzedniego slajdu nie mozna
wykonywac na pustych referencjach

CORBA: :Object ptr p = CORBA: :Object:: nil()
// Make nil ref

if (p-> non existent()) // Crash imminent!!!

/] ...
® Jezeli nie ma pewnosci, nalezy sprawdzic:
if(CORBA::is nil() || p—-> non existent())

// Objref is nil or dangles
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Operacja _is a

® /Zwraca true, jezeli referencja ma dany interfejs
CORBA: :Object ptr obj = ...; // Get controller interface
if (!'CORBA::is nil(obj)) {
if (obj-> is a(”IDL:acme.com/CSS/Controller:1.0”)) {
// it’s a controller

} else {
// it’s something else

}
} else {
// it’s a nil reference
}i
® Ma dany interfejs, ale moze by¢ typu pochodnego
CORBA: :Object ptr obj = ...; // Get actual thermostat reference
assert(obj-> is a(”IDL:acme.com/CCS/Thermometer:1.0")) ;
assert (obj-> is a(”IDL:omg.org/CORBA/Object:1.0"));

® Uzywane przy DIl
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Operacja non existent
-

® /Zwraca true, jezeli obiekt, na ktory wskazuje referencja, nie istnieje
CORBA: :Object ptr obj = ...; // Get reference to some object
try {
if (obj-> non existent()) {
// Object is gone forever
} else {
// Object definitely exists

}
catch (const CORBA: :TRANSIENT & ) {

// Couldn’t decide whether or not object exists

}
catch( ... ) {

// Something else went wrong

}
® Nie jest operacjg typu ping, nie musi kontaktowac sie z serwerem

® Moze spowodowac¢ uruchomienie serwera
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Operacja is equivalent

® Zwraca true, jezeli referencja jest identyczna z drugg
CORBA: :Object ptr ol = ...; // Get some reference
CORBA: :Object ptr o2 = ...; // Get another reference
if (ol->_is _equivalent(o2)) {

// ol and 02 denote the same object

} else {
// ol and 02 may or may not denote the same object

}
catch (const CORBA: :TRANSIENT & ) {

® Jezeli zwraca false, referencje mogg wskazywac na ten sam obiekt

® Zeby to okresli¢ z pewnoscia, trzeba zaimplementowaé samemu, np.:

interface Identity {
typedef whatever IDType;
IDType id();

}i
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Podsumowanie operacji na Object
S

Operacja IDL Funkcja C++

Object duplicate() ; static Interface ptr
Interface:: _duplicate (Interface ptr src);

void release() ; void CORBA::release (Object ptr p);
boolean is nil(); Boolean CORBA::is nil (Object_ptr p);
boolean is_a(in string id); Boolean Object:: is_a(const char* id);
boolean is_equivalent Boolean Object:: is equivalent

(in Object other obj); (Object ptr other obj);

unsigned long hash(in unsigned long max); | ULong Object:: hash(ULong max) ;

static Interface ptr Interface:: nil();

.Rozproszone systemy obiektowe”, G. Jabtonski, Katedra Mikroelektroniki i Technik Informatycznych, Politechnika £.édzka 2002



Mapping dla referencji _var
S

namespace CCS {
class Thermometer {/*..*/};

typedef Thermometer * Thermometer ptr;

class Thermometer var ({

public:
Thermometer var();
Thermometer var (Thermometer ptr &)
Thermometer var (const Thermometer var &)

~Thermometer var();
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Mapping dla referencji _var (cd.)
-

Thermometer var & operator =(Thermometer ptr &)
Thermometer var & operator =(const Thermometer var &);
operator Thermometer ptr & ()

Thermometer ptr operator ->() const;

Thermometer ptr in() const;
Thermometer ptr & inout();
Thermometer ptr & out();
Thermometer ptr retn();
private:
Thermometer ptr p; // actual reference stored here

};

,Rozproszone systemy obiektowe”, G. Jabtonski, Katedra Mikroelektroniki i Technik Informatycznych, Politechnika t-6dzka 2002



Referencje _vari _ptr
c--—

// IDL

interface Base {/* .. */};

interface Derived : Base {/* .. */};
// C++

Base ptr B ptr;

Derived_ptr D ptr;
Base_var B_var;

Derived_var D wvar;
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Referencje vari _ptr(cd.)
-

B ptr = B var; // Shallow assignment, B var retains ownership
B ptr = D var; // Shallow assignment, D var retains ownership
B var = B ptr; // Shallow assignment, B var takes ownership

B var = D ptr; // Shallow assignment, B var takes ownership

B var = B var; // Deep assignment

B ptr = D ptr; // Shallow assignment

D ptr = B var; // Illegal, compile time error
D var = B ptr; // Illegal, compile time error

B var = D var; // Illegal, compile time-error
// use:

B var = Derived:: duplicate(D_var);

// or:

B var = Base:: _duplicate(D_var);

D var = B var; // Illegal, compile time-error

.Rozproszone systemy obiektowe”, G. Jabtonski, Katedra Mikroelektroniki i Technik Informatycznych, Politechnika £.édzka 2002



Referencje zagniezdzone wewnatrz
typow uzytkownika

// IDL
interface Controller {
typedef sequence<Thermometer> ThermometerSeq;

//..
ThermometerSeq list() ;
//..

};

// C++
class ThermometerSeq ({
public:
ThermometerSeq() ;
ThermometerSeq (CORBA: :ULong max) ;
ThermometerSeq (
CORBA:: ULong max;
CORBA: :ULong len;
Thermometer ptr * data;
CORBA: :Boolean release = 0);
Thermometer mgr & operator[] (CORBA: :Ulong idx);
Thermometer mgr & operator[] (CORBA: :Ulong idx) const;

// etc ..

,Rozproszone systemy obiektowe”, G. Jabtonski, Katedra Mikroelektroniki i Technik Informatycznych, Politechnika t-6dzka 2002



Referencje zagniezdzone wewnatrz
typow uzytkownika (cd.)
-

CCS: :Thermometer var tv = ..;
CCS: :Thermometer ptr tp = ..;
{
CCS: :ThermometerSeq seq;
seq.length(2) ;
seq[0] = tv; // Deep assignment
seq[l] = tp; // seq[l] takes ownership

}
// Sequence releases both seq[0] and seq[l]

CCS: :TempType t;
t = tv->temperature(); //OK, tv is still intact
t = tp->temperature(); //Disaster, tp dangles
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Mapping dla operaciji
S

// IDL

interface Foo {
void send(in char c);
oneway void put(in char c);
long get long() ;
string id to name(in string id);

};

//C++

class Foo {

public:
//..
virtual void send (CORBA::Char c) = 0;
virtual void put (CORBA: :Char c) = 0;
virtual CORBA::Long get long() = 0;
virtual char* id to_name (const char *id) = 0;
//..

};
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Przekazywanie parametrow: typy
proste

// IDL
interface Foo {
long long op(in long 1 in,
inout long 1 inout,
out long 1 out);
i
// C++
class Foo : public CORBA: :Object ({
public:
//..
virtual CORBA: :Long long op(
CORBA: :Long 1 in,
CORBA: :Long & 1 inout,
CORBA: :Long out 1 out
) = 0;
//..
i
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Przekazywanie parametrow: typy
proste (cd.)

Foo var fv = ...; //Get reference
CORBA: :Long inout val;

CORBA: :Long out val;

CORBA: :Long ret val;

inout_val = 5;

ret val = fv->long op(99, inout val, out val);
cout << "ret val: ” << ret val << endl;

cout << ”inout_val: R < < inout_val << endl;
cout << ”out_val: ”rL<L out_val << endl;
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Przekazywanie parametrow: typy
ztozone o statej diugosci

struct Fls {
long 1 mem;
double d mem;

};

interface Foo {
Fls fls op(in Fls fls in,
inout Fls fls inout,
out Fls fls out);
};
Class Foo : public CORBA: :Object{
public:
//..
virtual Fls fls op(const Fls & fls in,
Fls & fls inout,
Fls out fls out
) =0;
//..
}i
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Przekazywanie parametrow: typy
ztozone o statej dtugosci (cd.)

Foo var fv = ...; // Get reference

Fls in_val;
Fls inout_val;
Fls out val;

Fls ret_val;

in val.l mem = 99;
3.14;

in_val.d_mem

inout val.l mem = 5;
2.18;

inout_val.d_mem

ret val = fv->fls op(in_val, inout val, out val);
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Przekazywanie parametrow: tablice
z elementami o stalej diugosci

typedef double Darr[3];

interface Foo{
Darr darr op(in Darr darr in,
inout Darr darr_ inout,

out Darr darr out);

};

typedef CORBA: :Double Darr[3];
typedef CORBA: :Double Darr_slice;
class Foo : public virtual CORBA: :Object{
public:
//..
virtual Darr slice * darr op(
const Darr darr_ in,
Darr slice * darr_inout,
Darr out darr out) = 0;

};

void Darr free (Darr_slice ¥*);
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Przekazywanie parametrow: tablice
z elementami o statej diugosci (cd.)

Foo var fv = ...; // Get reference

Darr in val {0.0, 0.1, 0.2};
Darr inout val = {97.0, 98.0, 99,0};
Darr out val;

Darr slice * ret val;
ret val = fv->darr op(in val, inout val, out val);

//

Darr free(ret val); // Must free here!
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Przekazywanie parametrow: tablice
z elementami o statej diugosci (cd.)
-

Foo var fv = ...; // Get reference

Darr in val {0.0, 0.1, 0.2};
Darr inout val = {97.0, 98.0, 99,0};
Darr out val;

Darr var ret val;
ret val = fv->darr op(in val, inout val, out val);

/] ...
// No need to deallocate anything here
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Przekazywanie parametrow: tablice
z elementami o statej diugosci (cd.)
-

typedef double Darr4([4];
interface Foo {

Darr4 get darr4 (in Darr4d da4);
};
typedef double Darr3[3];
interface Bar {

Darr3 get darr3(in Darr3 da3);
};

Foo var fv = ...; // Get reference
Darr3 in val = {1,2,3};
Darr3_var ret_val;

ret val = fv->get darr4(in val); // Double disaster
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Przekazywanie parametrow: typy o
zmiennej dtugosci

® Typy o zmiennej dtugosci zwracane z funkcji wywotywanej sg
dynamicznie zaalokowane. Funkcja wywotujgca musi zwolni¢ pamiec.

// IDL
interface Foo
{
string string op( in string s_in,
inout string s_inout,
out string s_out
) ;
}i
// C++
class Foo : public virtual CORBA: :Object
{
public:
virtual char * string op( const char * s in,
char * & s_inout,
CORBA: :String out s_out
) = 0;
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Przekazywanie parametrow: typy o
zmiennej diugosci (cd.)
-

foo var fv = ..; // Get reference

// Must use dynamic allocation for inout strings

char * inout val = CORBA::string dup(”inout string”);

// No need to initialize out parm nor return value

char * out val;

char * ret val; //don’t need to initialize out parm or return value

ret val = fv->string op(”“Hello”, inout val, out val);

// inout_val may now point to a different string, possibly

// with a different address

// out_val and ret val point at a dynamically allocated string,
// filled in by the operation

// use returned values here

// We must deallocate inout val (we allocated it ourselves)
CORBA: :string free(inout_val);

// We must deallocate out strings and return strings because they
// were allocated by the proxy.

CORBA: :string free (out_val) ;

CORBA: :string free(ret_val) ;
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Przekazywanie parametrow: typy o
zmiennej diugosci (cd.)
-

CORBA: :String var in val;
CORBA: :String var inout val;
char * out val;

char * ret_val;

// Looming disaster!!!

ret val = fv->string op(in _val, inout val, out val);
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Przekazywanie parametrow: typy o
zmiennej diugosci (cd.)

// IDL

struct Vl1ls {
long 1 mem;
string s_mem;

};

interface Foo {
Vls vls op(in Vls vls in,
inout Vls vls_inout,

out Vls vls_out);

};
// C++
class Foo
public:
virtual Vls * vls op(const Vls & vls in,
Vls & vls_inout,

Vls out vls out) = 0;

public virtual CORBA: :Object {
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Przekazywanie parametrow: typy o
zmiennej diugosci (cd.)
-

Foo var fv = ...; // Get reference

Vls in val; // Note stack allocation

Vls inout val; // Note stack allocation

Vls * out val; // Note pointer

V1ls * ret val; // Note pointer

in val.l mem = 99; // Initialize in parm

in val.s mem = CORBA::string dup(”Hello”);
inout val.l mem = 5; // Initialize inout parm
inout val.s mem = CORBA: :string dup (“World”) ;

ret val = fv->vls op(in_val, inout val, out val);

delete out val; // Must deallocate out param
delete ret val; // Must deallocate return value
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Przekazywanie parametrow: tablice
0 zmiennej diugosci

// IDL
struct Vl1s {

long number;

string name;
}i
typedef Vls Varr[3];
interface Foo {

Varr varr op(in Varr varr in,

inout Varr varr_ inout,
out Varr varr out);

};
// C++
struct Vl1ls {..};
typedef Vls Varr[3];
typedef Vls Varr slice;
class Foo : public virtual CORBA: :Object ({
public:

virtual Varr slice * varr op(const Varr varr in,

Varr slice* varr_ inout,
Varr out varr out) = 0;

};

void Varr free(Varr_slice ¥*);
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Przekazywanie parametrow: tablice
o zmiennej diugosci (cd.)
S

Foo var fv = ...; // Get reference

Varr in val; // Note stack allocation

in val[0] .numer = 0;

in val[0] .name = CORBA::string dup(”Jocelyn”) ;
in val[l] .numer = 1;

in val[l] .name = CORBA::string dup(”Michi”) ;

in val[2] .numer = 2;

in val[2] .name = CORBA::string dup(”Tyson”) ;
Varr inout val; // Note stack allocation

inout val[0] .numer = 0;

inout_yal[O].name = CORBA::string dup(”“Anni”) ;
inout val[l].numer = 1;

inout val[l] .name = CORBA::string dup (”Harry”);
inuot val[2] .numer = 2;

inout_yal[2].name = CORBA::string dup(”Michi”) ;
Varr_slice * out val; // Note no initialization
Varr _slice * ret val; // Note no initialization

ret val = fv->varr op(in_val, inout_val, out _val);

Varr free(out val); // Must free here
Varr free(ret val); // Must free here
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Przekazywanie parametrow:
referencje do obiektow

// IDL
interface Foo {
Foo foo_op(
in Foo ref in,
inout Foo ref inout,
out Foo ref out
) ;
}i
// C++
class Foo: public virtual CORBA: :Object {
public:
virtual Foo_ptr ref op(
Foo ptr ref in,
Foo ptr & ref inout,
Foo_out ref out
) = 0;

,Rozproszone systemy obiektowe”, G. Jabtonski, Katedra Mikroelektroniki i Technik Informatycznych, Politechnika t-6dzka 2002



Przekazywanie parametrow
referencje do obiektow (cd.)

Foo_var
Foo ptr
Foo_ptr
Foo ptr
Foo_ptr

ret_val

CORBA: :
CORBA:
CORBA:
CORBA:

fv = ...; // Get reference

in val = ...; // Initialize in param

inout val = ...; // Initialize inout param
out val; // No initialization neccesary

ret val; // No initialization necessary
= fv->ref op(in_val, inout val, out val);

release(in val); //Need to release all references

:release (inout_val);
:release (out_val) ;
:release (ret_val) ;
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Przekazywanie parametrow:
podsumowanie

. 00|
® C++ Language Mapping Specification, p. 104
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Przekazywanie parametrow: typy
_var

struct Fls {
long 1 mem;
double d mem;
};
struct Vl1ls {
double d mem;
string s_mem;
};
interface Foo {
string op(out Fls fstruct, out Vls wvstruct);

};

Foo var fv = ...; // Get reference

Fls fstruct; // Note _real struct

V1ls * vstruct; // Note _pointer to struct
char * ret val;

ret val = fv->op(fstruct, vstruct);

delete vstruct;

CORBA: :string free(ret_val) ;
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Przekazywanie parametrow: typy
_var (cd.)
e —

Foo var fv = ...; // Get reference

Fls var fstruct; // Don’t care if fixed or variable
V1ls var vstruct; // Ditto

CORBA: :String var ret val;

ret val = fv->op(fstruct, vstruct);

// Show some return values

cout << "fstruct.d: " << fstruct->d mem << endl;
cout << "vstruct.d: " <L vstruct—>d_mem << endl;
cout << "ret val: " << ret val << endl;

// Deallocation (if needed) is taken care of by var types
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Przekazywanie parametrow: typy
_var (cd.)
e —

// IDL

interface Foo {

string get() ;

void modify (inout string s);

void put(in string s);

}i

// C++

{

Foo _var fvl = orb->string to_object(argv[1l]):
Foo var fv2 = orb->string to object(argv([2]);
Foo _var fv3 = orb->string to_object(argv([3]);
// Test fvl, fv2, and fv3 with CORBA::is nil() here...
CORBA: :String var s;

s = fvl->get(); // Get string

fv2->modify(s); // Change string

fv3->put(s); // Put string

}

// Everything is deallocated here

s = fvl->get(); // Get string
fv2->modify(s.inout()); // Change string
fv3->put(s.in()); // Put string
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Przekazywanie parametrow: typy
_var (cd.)
e —

// IDL
struct Vls {
double d mem;
string s_mem;
}i
interface Foo {
void in_op(in Vl1s s);
}i
// C++
{
Foo_var fv = ...; // Get reference
Vls _var vv = new Vls; // Need to give memory for the _var
vv->d mem = 3.14;
vv->s _mem = CORBA: :string dup(”Hello”);
fv->in_op(vv);
} // fv and vv deallocate here

Foo_var fv ...; // Get reference
Vls vv;
vv.d mem = 3.14;
vv.s_mem = CORBA: :string dup(”Hello”);
fv->in op(vv);

} // fv deallocates here
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Przekazywanie parametrow: typy
_out

// IDL
interface Foo {
void get name (out string name);
};
// C++
Foo var fv = ...; // Get reference
char * name;
fv->get name (name) ;

cout << ”First name: ” << name << endl;
fv->get name (name); // Bad news!
cout << ”“Second name: ” << name << endl;

CORBA: :string free (name) ;

Foo var fv = ...; // Get reference

char * name;

fv->get name (name) ;

cout << ”First name: ” << name << endl;
CORBA: :string free (name) ;
fv->get name (name) ;

cout << ”Second name: ” << name << endl;
CORBA: :string free (name) ;
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Przekazywanie parametrow: typy
_out (cd.)
e —

Foo var fv = ...; // Get reference

CORBA: :String var name; // Note _var type
fv->get name (name) ;

cout << “First name: ” << name << endl;
fv->get name (name) ;

cout << ”“Second name: ” << name << endl;

// String var name deallocates when it is destroyed
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Przekazywanie parametrow: typy
_out (cd.)
e —

class String out {

public:
String out(char* & s): _sref(s) {_sref = 0; };
String out(String var & sv): _sref(sv._sref) {
string free(_sref);
_sref = 0;
};
//

char* & _sref;
};
Foo var fv = ...;

char * name;
fv->get name (name) ;

CORBA: :String var name;

fv->get name (name) ;
fv->get name (name) ;
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Putapki przy przekazywaniu
parametrow

® Przekazywanie zerowych wskaznikow

® Przekazywanie niezainicjalizowanych parametrow in
| inout
- tancuchy
- unie

® |gnorowanie zwracanych wynikOw o zmiennej dtugosci

interface Foo { string get(); }
fv->get () ;

® Niezwolnienie parametrow out o0 zmiennej dtugosci
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Maping dla wyjatkow
S

namespace CORBA {
//
class Exception { // Abstract
public:

//

};

class UserException : public Exception { // Abstract
//
};

class SystemException : public Exception { // Abstract
//
};

// Concrete system exception classes

class UNKNOWN : public SystemException { /* ... */ };

class OBJECT NOT EXIST : public SystemException { /* ... */ };
class NO_MEMORY : public SystemException { /* ... */ };

class COMM FAILURE : public SystemException { /* ... */ };
class TRANSIENT : public SystemException { /* ... */ };

// etc.

};
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Maping dla wyjatkow (cd.)
S

// In namespace CORBA
class Exception
{
public:
Exception (const Exception &) ;
virtual ~Exception() ;
Exception & operator=(const Exception &) ;
virtual void _raise() const = 0;
protected:
Exception() ;

};

enum CompletionStatus { COMPLETED_ YES, COMPLETED NO, COMPLETED MAYBE };
class SystemException : public Exception
{
public:
SystemException () ;
SystemException (const SystemException &) ;
SystemException (ULong minor, CompletionStatus status)
~SystemException () ;
SystemException & operator=(const SystemException &) ;
ULong minor () const;
void minor (ULong) ;
virtual void _raise() const = 0;
CompletionStatus completed() const;
void completed(CompletionStatus) ;
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Maping dla wyjatkow (cd.)
S

CCS::Thermostat_var ts = ...;

CCS: :TempType new_temp = ...;

try {
ts->set nominal (new_temp) ;
} catch (const CCS::BadTemp &) ({
// New temp out of range
} catch (const CORBA: :UserException &) ({
// Some other user exception
} catch(const CORBA: :OBJECT NOT EXIST &) {
// Thermostat has been destroyed
} catch (const CORBA: :SystemException &) {
// Some other system exception
} catch (...) {
// Non-CORBA exception - should never happen
}i
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Maping dla wyjatkow (cd.)
S

CCS::Thermostat_var ts = ...;

CCS: :TempType new_temp = ...;

try {
ts->set nominal (new_temp) ;

} catch (const CCS::BadTemp &) ({
// New temp out of range

} catch (const CORBA: :UserException &) ({
// Some other user exception

} catch(const CORBA: :OBJECT NOT EXIST &) {
// Thermostat has been destroyed

} catch (...) {
// Other system exceptions or non-CORBA exceptions
// are an SEP (somebody else’s problem) ;

throw;

};
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Maping dla wyjatkow uzytkownika
S

exception DidntWork ({
long requested;
long min_supported;
long max_ supported;
string error msg;

};

class DidntWork : public CORBA: :UserException {
public:

CORBA: :Long requested;

CORBA: :Long min_ supported;

CORBA: :Long max_ supported;

CORBA: :String mgr error_msg;

DidntWork () ;

DidntWork (CORBA: :Long requested, CORBA::Long min_supported, CORBA::Long
max supported, CORBA::String mgr error_msg;);

DidntWork (const DidntWork &) ;
DidntWork & operator=(const DidntWork &) ;

};
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Wyjatki | parametry out
S

® Po wystgpieniu wyjgtku w trakcie operacji nie
mozna uzywac wartosci zwracanej ani
parametrow out

CORBA: :String var name = CORBA::string dup(”Hello”);
/] ...

try {
vif->get name (name) ;
} catch (const CORBA: :SystemException &) ({

cout << name << endl; // Disaster!!!

};
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