CS 351 Computer Architecture                                         Fall 2009

Home Work #3 solutions
1) Exercise 2.19.1
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2) Exercise 2.27.5

[image: image2.png]addi  $s0, $zero, 0x80
S11 - $s0, $s0, 17
ori  $s0, $s0, 40
addi  $t0, $0, 0x0040
s11 $t0, $t0, 8
Tw  $tl, 0(5t0)





3) Exercise 3.4.2
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Intal Vals 101000 000000010 011
1| Prod=Prod + Moand 101000 101000010 011
Rahift Procuct 101000 010100001 001
2| Prod=Prod + Moand 101000 111100001 001
Rshift Mplier 101000 011110000 100
3 [sb-0moop 101000 011110000 100
Rhift Mplier 101000 001111000 010
4 [v=0mop 101000 001111000 010
Rshift Mplier 101000 000 111 100 001
5 | Prod=Prod + Moand 101000 101111 100 001
Rhift Mplier 101000 010 111 110 000
6 [iv=0mop 101000 010 111 110 000

Rshift Mplier 101 000 001011 111000
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Intial Vals 110110 000 000 000 100
1 |sb=0moop 110110 000 000 000 100
Rshit Mplier 110110 000 000 000 010
2 [isb=0.n00p 110110 000 000 000 010
Rshift Mplier 110110 000 000 000 001
3| Prod="Prod+ Moand 110110 110110000 001
Rehift Product 110110 011 012 000 000
4 [isb=0.noop 110110 011 011 000 000
Rshit Mplier 110110 001 101 100 000
5 |b=0noop 110110 001 101 100 000
Rshit Mplier 110110 000110 110 000
6 |b=0noop 110110 000110 110 000
Rshift Mplier 110110 000 011 011 000





4) In Chapter 2, a recursive program to compute n! for a given n is presented. As we observed, this program correctly computes 12! but gives wrong result for 13 and larger input values. Modify the program so that it computes n! for larger values of n. More precisely, it should compute n! correctly so long as the output is no larger than 2 63 - 1. 

Solution outline: Replace the mult instruction by a procedure that takes as input a long integer P (64-bits long) in registers $a0 and $a1 (combined) and a small number Q in $a2. It returns the result as a 64-bit integer in registers $v0 and $v1. The lower 32-bits of the product PQ is easy to obtain: simply use mult instruction. Getting the upper 32-bits is tricky. One way to do this is to emulate the multiplication circuit. The idea is as follows: 

“Keep a copy of the multiplicand Q in registers $t0 and $t1. Make a copy of Q in registers $t2 and $t3. Copy $a2 into $t4 and iterate the following steps until $t4 is 0: “Examine the LSB of $t5. If it is 0, simply left shift the combined registers $t0 and $t1. This requires two steps. First save the MSB of $t3. Then, left-shift both $t2 and $t3. Finally add the saved bit to $t2 and move to the next iteration. If the LSB of $t5 is 1, then do the left-shift of $t2 and $t3 as described above, but update [$t0, $t1] by adding it to 64-bit [$t2, $t3].” 

