REGISTER ALLOCATION  ( 3/11/05)

The getreg function :
The function getreg returns the location L to hold the value of x for the assignment 

 x:=y op z .

The algorithm for getreg:

1) If the name y is in a register , that holds the value of  no other names (in other words no   other names point to the same register as y does), and y is not live and has no next use  after the execution of y = x op z, then

a.  return L.
b. Update the address descriptor of y , so that y is no longer in L.

2) Failing (1), return an empty register for L if there is one.

3) Failing (2),
if x has a next use in the block, or if op requires a register then 

a.
find an occupied register R.
b.
MOV(R,M) if value of R is not in proper M. If R holds value of many variables, generate a MOV for each of the variables.

4) Failing (3), select the memory location of x as L.

Example:

d := (a-b) + (a-c) + (a-c)
	Statements
	Code generated
	Register descriptor
	Address descriptor

	t = a-b 
	MOV a, R0
SUB b,R0
	R0 contains t
	t in R0

	u= a-c 
	MOV a, R1

SUB c,R1
	R0 contains t
R1 contains u
	t in R0
u in R1

	v= t+u
	ADD R1,R0
	R0 contains v

R1 contains u
	u in R1
v in R0

	d= v+u
	ADD R1,R0
MOV R0,d
	R0 contains d
	d in R0
d in R0 and memory


Note that cost of this code can be reduced from 12 to 11 by generating MOV R0,R1 immediately after the instruction MOV a,R1.

The guiding force behind a good program is the strategy of efficient allocation of registers.
A simple design is to keep fixed number of registers for each purpose like:

1) Base address

2) Stack

3) Arithmetic Operations

The simple design compensates for the inefficient utilization by this strategy.

Example of usage of registers across blocks:
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