
CS 351 Computer Architecture                                                      Fall 2009
Home Work # 5solutions
1) Exercise 3.14.4, 3.14. 5, page 296 and 297
3.14.4 (a) 1/3 ( 0x 3eaaaaab, not exact
                -1/7 ( 0x be924925, not exact

a + a + a results in 1.0 as expected. There are two ways to check this – one is to perform FP addition twice by hand and check that the result is 0x 3f800000. Another way to check this is to use the following MIPS code:

.text

.globl  main

 main:  l.s      $f12, onethird

        add.s    $f12, $f12, $f12

        l.s      $f2, onethird

        add.s    $f12, $f12, $f2

        l.s      $f4, three

        mul.s    $f2, $f4, $f2

exit:   li      $v0, 4          # print message 1

        la      $a0, msg1

        syscall

        li      $v0, 2                   # print $f12

        syscall

        li      $v0,4           # print an end of line


la      $a0, cr

        syscall

        li   $v0, 4             # print message 2

        la   $a0, msg2

        syscall

        mov.s $f12, $f2

        li    $v0, 2

        syscall

        li      $v0,4           # print an end of line

        la      $a0, cr

        syscall

        li      $v0,10          # exit

        syscall

.data

onethird: .word 0x3eaaaaab

three:  .float 3.0

msg1:   .asciiz "1/3 + 1/3 + 1/3 =   "

msg2:   .asciiz "1/3 x 3 = "

cr:     .asciiz "\n"    

Output from SPIM simulator confirms the result:
[image: image1.png]= Console

173+ 173 + 1/3 = 1.00000000
173 = 3 - 160000000 g




We leave it as an exercise to verify the result of 1/7 * 7 = 1.
2) In Chapter 2, a recursive program for computing n! was presented and we noted that the largest N for which N! could be computed without overflow using 32-bit integer operations was N = 12. Rewrite the program to compute N! by performing floating-point arithmetic and show the output produced by your program for N = 100. Compute the relative error in the output.  One way to compute the relative error is to use the web site http://gmplib.org/#TRY where you can type any expression involving integers can be typed in the text box. But the result will be truncated to the nearest integer so you have to do some pre- and post-processing to get the correct result.
     .text

        .globl  main

 main:  l.d   $f12, one

        l.d   $f4,  one

        l.d   $f2, hundred

        addi  $t0, $zero, 100

 loop:  beq   $t0, $zero, exit

        mul.d $f12, $f12, $f2

        addi  $t0, $t0, -1

        sub.d $f2, $f2, $f4

        j loop

exit:   li      $v0, 4          # print message

        la      $a0, msg2

        syscall

li      $v0, 3                   # print $f12

        syscall

        li      $v0,4           # print an end of line

        la      $a0, cr

        syscall

        li      $v0,10          # exit

        syscall

.data

hundred:   .double 100.0

one:       .double 1.0

msg2:   .asciiz "100! =   "

cr:     .asciiz "\n"    
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3) Exercise 4.1.1 to 4.1.4
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ALUMux s the control signal that controls the Mux at the ALU input, 0 (Reg)
selects the output of the register fle and 1 (Imm) selects the immediate from the
instruction word as the second input to the ALU.

RegMis s the control signal that controls the Mux a the Data input to the egis-
e file, 0 (ALU) selects the output of the ALU and 1 (Mem) selects the output of
‘memory.

‘Avalue of X i “don't care” (does not matte if signal is 0 or 1)
8.1.2 Resources performing a usefulfanction for this instruction are:
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4.1.4 One long path for and instruction s to read the nstruction,read the reg-
isters, go through the ALUMux, perform the ALU operation, and go through the
‘Mux that controlsthe wite data for Registers (I-Me, Regs, Mux, ALU, and Mux).
“The other long path is similar but goes through Control while registrs are read
(1- Mem, Control, Mux, ALU, Mux). Thee are other paths but they are shorter,
such as the PC increment path (only Add and then Mux), the path to prevent
branching (1-Mem, Control, Mux uses Branch signal to select the PC + 4 input as
the new value for PC), the path that prevents a memory write (only I-Mem and
then Control, etc).
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4) Exercise 4.9.1 to 4.9.5
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4.9.5 We wse 131 through 126 to denote individual bits of Instruction(31:26],
which s the input to the Control un
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