ISEL

Ambientes Virtuais de Execucao

2021
Week 7 — Instances and Methods
Ref: Essential .Net

Chapter 5 — Instances
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£ ~ : As suas variaveis contém a
C | a SS Ifl Ca ga O d e tl pOS localizacdao dos dados — referéncia

(ou ponteiro, ou handle, etc)

| Type

(fonte: msdn.microsoft.com) :

|
! Value types |

E.g. int, boolean, double
Built-in value types |

_/ Fointer types

—| Interface types

Does not supported by Java

[ E.g. struct F— User-defined value types ]

— Enumerations — Self-describing types

arrays |

—{Class types | E.g. class

- User-Defined Classes |

Objectos alojados in-place
(as suas variaveis contém os dados)

— Boxed Value Types |

“< Delegates |
NOTICE:

* primitive types may be both Value or Reference Types: int, string, object are primitive types (known by the Compiler)
* NON primitive types may be both built-in Value or Reference Types: System.Int32 or System.String




Store local variables

Objectos
(instancias no Heap)
Tém um cabecalho

Armazena a instancia in-place

Stack que inclui o htype
Armazena a referencia para a instancia Heap /
n|7
Student { sizel | 89 eight
name; 3 .
nr; eight
S RTTI
___79 htype 2 b
stjref — | J . _62% 99 | 4 Student
s2| ref // name r‘ef\ 8
. » htype /\
size2 | ¥ 99 height YP
Size sizel Size(89, 73); g . “Ze Mandl”
Student sl Student (62354, "Ze Manel"); R golweight [
= (vdriof slots) |~ RTTI
Student s2 sl; Strin
s2.nr = 99; I/ / g
s2.name "99"; htyp
Size size2 = sizel; “99”
size2 . height = 99;
size2.weight = 99; (vdrios slots)




Objects have a header with htype

* htype = type handle (ponteiro para o tipo)

* htype points to RTTI (runtime type information) (informacao do tipo):

* Specifies the type of the object
* NOTICE that is not the same as the class System.Reflection.Type

* Objects of the same Type have htype with the same reference.



“" . , . . .
ter varias structs € mais pesado do que varias referencias PP07

-- passagem de parametros => copia integral de toda a instancia
E.g. copiar todas as palavras (slots) em vez de apenas a referencia.

++ Acesso mais eficiente aos campos

=> menos uma indireccao
++ As intancias de tipo valor (de struct) nao sao processadas pelo GC.

++ Tempo de vida



Life Cycle

??? What is the life cycle of each instance ???
??? When the VM clear those instances???

Wrariat(); . .
after completion of Foo() until

These objects remain in the Heap]
the GC clear them.

Student s1 Student (62354, "Ze Manel");
Size sizel SIzZeiSo =730

Student s2 sl;
s2.nr 9o
s2.name "99";

Size siz&? sizel;
size2.height = 99;
size2.weight = 99;




Cconversions

» Reference Type <-> Reference Type --- casting (on references)
e upcasting (implicit in C#) e.g. string str = ..; object o = str; // 1ldloc.9; stloc.1;
° downcasting €.8. string str2 = (string) o; // ldloc.1l; castclass String; stloc.2

* Value Type built-in <-> Value Type built-in --- coercion (on values)

¢ E.g. double d = ..; int n = (int) d; // 1ldloc.9; conv.i4; stloc.1;

e TL conv...

* Value Type userd teType user-defined

e Because structs cannot inherit from other structs

» Reference Type -> Value Type --- unboxing (IL: unbox.any)

* Value Type -> Reference Type --- boxing
* NOTICE the overhead <~ newobj (IL operation to instantiate a class)



Heap

Conversions T

r| 154134 4

ame ref

A 4

htype

Size(2, 9);

“Ze Manel”

(vdrios slots)

S "isel";
Student st Student("Ze Manel", 13876);
Object o = st; \—*| htype
Student st2 (Student) o; \jjk “ical”

(vdrios slots)

::::fiTZEZ;??> 0
e7 1\ 4

Object o2 n; 3 \
Object 03 = s1; ] htypﬁj
n2 = (int) o2; 5 = height
2 weight




Instances

public interface IAdjustor {
void Adjust();

}

public struct Size : IAdjustor {
public void Adjust() { height+=2; weight+=3; }
public int height;

Essential .Net (Don Box)

Figure 5.11. Boxing and Unboxing

public int weight;

}
static App {

| graphics/05fig11.gif |

static void Main() { icf
Size s = new Size(); P
IAdjustor itf = s; // box =
itf.Adjust(); // “operate on boxed copy 82
s = (Size)itf; // unbox
) > [
}
Stack

Heap

// create value type
size s = new Size ();
// box and use
IAdjustor itf = s;
itf.Adjust();

// unbox into s2
Size 82 = (Size)itf;



Informacao de tipo em tempo de execucao (RTTI)

A cada objecto é associado

um ca bec_;alho (ObjECt Objecto do tipo A Objecto do tipo A
header: sync# e htype) que al sync # sync # ol
descreve o tipo do qual ele htype ¢T—* CORINF(?}CLASi7STRUCT‘—‘ htype
V4 . N . e
é instancia. campos 7 campos

class A{}

class B{} Objecto do tipo B

A al = new A(); 02 sync #

Object ol = AQ);

ObJ':z t 22 _ ::a 38' htype ¢~ CORINFO CLASS_STRUCT

J > (Type B)
campos
baseado no livro “Essential .NET”

class App {
static void InstancesOfSameClass(Object 01, Object 02) {
if(ol.GetType() == 02.GetType())
Console.WriteLine("Instances of same class.");
else
Console.WriteLine("Instances of different classes.");

}
static void Main() { > App.exe

ce. Instances of same class.
InstancesOfSameClass(al, ol); Instances of different classes.

InstancesOfSameClass(ol, 02);
)



Instances at runtime

Person {}
Point {}
Person is a RT => instantiated => stored in Heap =>IL newobj
Program
Mai s)
ain( L1 aras) newobj instance void aula25 methods.Person::.ctor()
Person p Person(); stloc.0 —

Point pt Point();

1. Aloca¢ao de espago no Heap

newobj | 2. Inicializar o espago a zeros + Header => GC !!! overhead
3. Chamada ao contrutor

* Retorna uma referencia para a nova instancia

\

Point is a VT => initialized=> stored in Stack => IL initobj

Inicializar != Alocar (i.e. malloc) ldloca.s  V_1 |
Afectar O Reserva de espaco em memoria initob] aula25_methods.Point
1111 Overhead !!!!1 initobj | * Inicializar um espago (neste caso no Stack) a zeros | _g Epilogo do
* Recebe como parametro o endereco desse espaco Métod
etoao




Value Types are stored in-place

Person {}
Point {

Triangle {
Point p1, p2, p3;

Program

Main( [] args)

Person p Person();
Point pt Point();
Triangle t Triangle();

Stack

t| pef —

Epilogo do Método

Heap
]
> htype
pl 0 X
0 y
p2 0 X
0 y
p3 0 X
0




newobj Tasks

1. Allocates storage on Heap
2. Initializes space with zeros + Header (htype pointing to RTTI)

3. Calls the constructor
e Returns the reference of newbie instance



Initializing Value Types

ldloca.s V_1
initobj aula25 methods.Point

ldloca.s V_1
initobj aula25 methods.Point

Como inicializar Point chamando o constructor?

ldloca.s V_ 2

ldc.i4.5

ldc.i4.7

call void Point::.ctor(int32, int32)




Calling Methods

It does not require a verification of non null target!

Methods
Static

Value
Types s call «call

Ref. Implicit in

. call callvirt callvirt
Types newobj

callvirt has an implicit validation to check if the target reference (i.e. this) is not null!



