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4.

The costs and intermediate language patterns of machine instructions are:

MOVE (MEM(TEMP(rj)), Hmzmmayuv
MOVE (MEM(TEMP (rj)), MEM(TEMP(ri)))

STORE rjf0], ri
MOVEM rj, ri

ADD ri, rj, rk 1 BINOP(+, TEMP{rj), TEMP(rk))
ADDI ri, rj, c 2 BINOP(+, TEMP(xrj), CONST(c))
ADDI ri, r0, ¢ 1 CONST(¢)
LOAD ri, rjlcl 2 MEM(BINOP(+, TEMP(rj), CONST(c¢)))
LOAD ri, rjfc¢] 2 MEM(TEMP (rj))
LOAD ri, ¢ 4 MEM(CONST(c))
3
2

By using dynamic programming, give the lowest-cost machine code for the following piece
of intermediate code. Give all steps of your analysis.

MOVE (MEM (BINOP(+, MEM(CONST(a}), CONST(b))},

MEM(TEMP (ra)))
{6 p)
Consider the following program:
i=a+hb
Li: ¢ = a#*b
i=4 -1
L2: d = a/i
if d = 10 goto L3
if d > b goto L1
c=c¢+1
if ¢ > 1 goto L2
L3: print c

Divide the program to basic blocks. Draw the domination tree of the program. Use it to
find out the natural loops and list the basic blocks of each natural loop. Which of the
loops is the innermost one? {6 p)



