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SymbolTable = Stack(Block)
Block = List(Symbol)
Symbol = ?
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class Symbol {
Symbol next;
String name;
Type type;
...
// le constructeur manque

}

Martin Odersky, LAMP/DI 6

����

� =���)�� ������������������
��
����������������������������
�������������������������������
"����������������
"���
�)�����;�������������<(����������������������
���
����>���'�

� �����)�����������������
���������
�������� Any( Unit(�Int(�
�)����������List[T].

� 1�������	�������������������������������������������(���
����
����������
����)��������������'��������� 

def sort(lst: List[Int]): List[Int] ������)���

(List[Int]) => List[Int]
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abstract class Type {
static class BasicType {

int tag;
BasicType(int tag) { this.tag = tag; }

}
static final int ANY = 0;
static final int UNIT = 1;
static final int INT = 2;

static class ListType extends Type {
Type elemType;
ListType(Type elemType) { this.elemType = elemType; }

}

static class FunType extends Type {
Type[] params;
Type resType;
FunType(Type[] params, Type resType) {

this.params = params;
this.resType = resType;

}
}

}
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class Type {
static final Type
ANY_TYPE = new Type(),
UNIT_TYPE = new Type(),
INT_TYPE = new Type();

static class ListType {
Type elemType;
ListType(Type elemType) {
this.elemType = elemType;

}
}

static class FunType {
Type[] params;
Type resType;
FunType(Type[] params,

Type resType) {
this.params = params;
this.resType = resType;

}
}

}
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class Scope {
Symbol first;
Scope outer;

Scope(Scope outer) { this.outer = outer; }

/** find symbol with given name in this scope.
*  return null if none exists
*/
Symbol lookup(String name) {...}

/** enter given symbol in current scope
*/
void enter(Symbol symbol) {...}

}
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def length(lst: List[Int]): Int = ...

def sort(lst: List[Int]): List[Int] = {

var len: Int = length(lst);

var cond: Int = len < 2;

if (cond) {

lst

} else {

var firstHalf: List[Int] = ... // ****

}

}
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P = Program { D } B(te)

I��������������������������������������'I
D = FunDef ident { F }(ta) T(tt) E(te)

I����������������������{F} 
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ident 
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F = Formal ident T(tt) 

I����������������)�����
��������������������������
����� ident ����)���tt 
����'I

T(t) = BasicType Any t = Any
| BasicType Unit t = Unit

| BasicType Int t = Int 

| ListType T(tt) t = List[tt]

E(t) = Ident ident t = lookup(ident).type
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class TreeScope extends Scope {

static class SymTree {
SymTree left = null, right = null;
Symbol sym;
SymTree (Symbol sym) {

this.sym = sym;
}

}

SymTree root = null;

SymTree insert(SymTree t, Symbol sym){
if (t == null)

return new SymTree(sym);
else {

int rel =
sym.name.compareTo(t.sym.name);

if (rel < 0)
t.left = insert(t.left, sym);

else if (rel > 0)
t.right = insert(t.right, sym);

return t;
}

}

Symbol find(SymTree t, String name) {
...

}

Symbol lookup(String name) {
return find(root, name);

}

Symbol enter(Symbol sym) {
root = insert(root, sym);

}
}
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SymTree delete(SymTree t, Symbol sym) {
if (t == null)

return t;
else {

int rel =
sym.name.compareTo(t.sym.name);

if (rel < 0)
t.left = delete(t.left, sym);

else if (rel >= 0)
t.right = delete(t.right, sym);

else {
if (t.right == null)

t = t.left;
else if (t.left == null)

t = t.right;
else {

SymTree prev = null;
SymTree newt = t.right;
while (newt.left != null) {

prev = newt;
newt = newt.left;

}
if (prev == null)

t.right = newt.right;
else

prev.left = newt.right;
newt.left = t.left;
newt.right = t.right;
t = newt;

}
}
return t;

}
}
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class HashScope extends Scope {

static class Entry {
Entry next;
Symbol sym;

Entry (Entry next, Symbol sym) {
this.next = next;
this.sym = sym;

}
}

final int N = 1024;
Entry [] elems = new Entry [N];

Symbol enter(Symbol sym) {
int i = sym.name.hashCode() % N;
elems[i] = new Entry (elems[i], sym);

}

Symbol lookup(String name) {
...

}
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#�����)������������$��$������ 	

void deleteAll(Symbol sym) {
if (sym != null) {

deleteAll(sym.next);
int i = sym.name.hashCode() % N;
elems[i] = elems[i].next;

}
}

void leave() {
deleteAll(first);

}  
}
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� �������������� 
class Table<K,D> {

D get (K key);
void put (K key, D data);
void delete (K key);
Iterator<K> elements();

}

� 6����������� 

class Set<A> {
Boolean contains (A elem);
void enter (A elem);
void delete (K key);
Iterator<A> elements();

}
K, D, A ����
��������������
���)��

=��������� 

Table<String, Symbol> scope = new Table<String, Symbol>
. . .
Symbol sym = scope.get(name)

V�� 
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class HashTable {
Object get (Object key);

void put (Object key, Object data);
void remove (Object key);

Iterator elements();
}
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Symbol sym = (Symbol)table.get(name)
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