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let

in

var a: array 3 of Integer;
var b: Boolean:
var ¢: Char;

proc Y () =~
let
var d: Integer;

var e: record ¢: Char,
in
proc 2 () -
let
var f: Integer
in
begin ...; Y(): ... end

begin ...; Y(); ...; Z(); ... end

n:

Integer end
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LOAD d[SB] — fetch the value of the global variable at address d.

STORE d[SB] — store a value in the global variable at address d.
LOAD d[LB] — fetch the value of the local variable at address d relative to
the frame base.
STORE d[LB] — store a value in the local variable at address d relative to

the frame base.
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— for any part of the program to fetch the value of global
variable a[0]

— for any part of the program to fetch the value of global
variable c

— for procedure Y to fetch the value of its local variable d
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let
var gl: Integer;
var g2: array 3 of Boolean;

proc P () ~
let
var pl: Boolean;
var p2: Integer;

proc 0 () ~

Key:

in
begin ... end P!

routine level 3
routine level 2
| routine level |
routine level O

in

begin ... end




(1) After program
calls p:

SB—»

LB

ST

globals

frame
for P

(2) After P calls O:

SB—»

L] —®

LB

globals

frame
for P

frame
for Q

(3) After return from

Q:
SB

LB

ST

frame
for p

(4) After P calls S:

SB

L] —»

LB

globals

frame
for P

frame
for S

—

\




(5) After S calls Q:
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LOAD d[SB] — for procedure Q to fetch the value of a global variable

LOAD d[LB] — for procedure Q to fetch the value of a variable local to itself
LOAD d[L1] — for procedure Q to fetch the value of a variable local to P
LOAD d[SB] — for procedure R to fetch the value of a global variable
LOAD d[LB] — for procedure R to fetch a variable local to itself

LOAD d[L1] — for procedure R to fetch a variable local to Q

LOAD d[L2] — for procedure R to fetch a variable local to P
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Enderecamento de variaveis:

If /=0 (i.e., vis a global variable):

LOAD d[SB] — for any code to feich the value of v

If />0 (.e.. visalocal variable):
LOAD d[LE] — for code at level [ to fetch the value of v
LOAD d[L1] — for code at level [+1 to fetch the value of v

LOAD d[L2] — for code at level /+2 to fetch the value of v



Calculo do link estatico:

If /=0 (i.e., R is a global routine):

CALL(SB) R — for any call to R

[f />0 (i.e., R is enclosed by another routine):
CALL (LB) R — for code at level / to call R
CALL(L1l) R — for code at level /+1 to call R

CALL(L2) R — for code at level /+2 to call R



Calculo do link estatico:

Sejam

* |, nivel em que o bloco foi declarado
* |, nivel em que ocorre a chamado bloco

Entao:

Se |,=0 (bloco declarado no nivel global) usar SB (caso 1)
Se |, >0 (bloco declarado dentro de outro bloco)

se |,-1,=0 usar LB (caso 2)

se |,-1;=1 usar L1 (caso 3)

se |,-1;=2 usar L2 (caso 4)

etc



Caso 1:

e (Qestd declarado no nivel 0.
e Usar SB como LE




Caso 2:

* (Qdefine o nivel 1.

2 |R e R estd declarado no nivel 1.
e 1-1=0.

* Usar LB como LE.




Caso 3, primeiro exemplo:

0

11 Q

PP

S define o nivel 3.

S esta declarado no nivel 2.
3-2=1.

Usar L1 como LE.



Caso 3, segundo exemplo:

0| pp
1| Q
2 |R

31S
e T define o nivel 3.
 Sesta declarado no nivel 2.
e 3-2=1.

3T e Usar L1 como LE.

.S




Caso 4, primeiro exemplo:

0

11 Q

PP

S define o nivel 3.

R esta declarado no nivel 1.
3-1=2.

Usar L2 como LE.



Caso 4, segundo exemplo:

0 pp

e Sdefine o nivel 3.

T esta declarado no nivel 1.
2 R ¢ 3-1=2.

e Usar L2 como LE.




