2. Heap Layout for A-object

T0, T1 are addresses allocated by HALLOCATE

   T0+0


                                           T1+0

   T0+4

   T0+8

Piglet Translation of the code of body of method p in Class A

A_p [ 3 ] 

BEGIN


MOVE TEMP 20 2  //assigns i to 2


MOVE TEMP 21 3 //assigns j to 3


CJUMP TEMP1 L2 //if b continue, else jump to L2


MOVE TEMP 21 1


JUMP L3

L2
MOVE TEMP 22 2  // store int literal 2 in temp    

MOVE TEMP 21 TIMES TEMP22  // j = 2 * …

CALL

BEGIN


MOVE TEMP 23 TEMP0   //moves this ptr to temp23


HLOAD TEMP 24 TEMP 23 0 //loads method table


HLOAD TEMP 25 TEMP 24 0 //pulls out first method of table 


HLOAD TEMP 26 TEMP23 8  //loads value of y


MOVE TEMP 27 MINUS TEMP 21 TEMP 26 // load j-y


MOVE TEMP 28 MINUS 1 TEMP 1 // calculate !b

RETURN TEMP 25  

END

(TEMP 23 TEMP 28 TEMP 27)  //pass 3 args (this, !b, j-y)

L3
NOOP

RETURN TEMP 20 //return i

END

5.
 

#
Statement

Live

1
a = 1      
  
Live : a


2        b = 10     

Live : a, b


3
c = 20     

Live : a, b, c









4
d = a + b 

Live : c, d








5
e = c + d 

Live : c, e


6
f = c + e  

Live : c, e, f



7
b = c + e 

Live : b, f                                                                           



8
e = b + f  

Live : e, f                                             





9
d = 5 + e 

Live : d, f


10
return d+f 

Live : 
By first calculating the live ranges as shown above, we notice that at any point in the program there are at most 3 live variables.  The variables can be stored in 3 registers without spilling as shown in the interference graph on the right. We can rewrite the program with the appropriate registers as below:

r1 = 1

r2 = 10

r3 = 20

r2 = r1 +r2

r2 =  r3 + r2

r1 = r3 + r2

r2 = r3 + r2

r2 = f2 = f1

f2 = 5 + r2

return r2 + r1

6.

Linear scan live ranges :

a : [1,4]

b:  [2,8]

c:  [3,7]

d:  [4,10]

e:  [5,9]

f:  [6,10]
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