ELEC 5200/ELEC 6200 Computer Architecture and Design

Class Test I, September 19, 2008




Total 25 points
Broun 306, 11:00-11:50AM
Instructions: Please read all problems before writing your answers. Attempt all four (4) problems. Be sure to revise your answers before turning them in. Please number your answer sheets, and on the first page identify the test as shown above, write your name and the total number of pages, and staple them before submitting. Thank you.
Problem 1:
a. Add comments to the following MIPS code. Assume that $a0 and $a1 are used for the input and initially contain positive integers a and b, respectively. Assume that $v0 is used for output.






(3 points)



add
$t1,
$zero,
$zero


repeat

beq
$a1,
$zero,
fin




add
$t1,
$t1,
$a0



addi
$a1,
$a1,
– 1



j
repeat


fin

add
$v0,
$t1,
$zero
b. Describe in one sentence what this code computes?


(2 points)
c. Will this code correctly handle negative values of a and b? If not, how will you change it?







(4 points)
Problem 2:
a.  
A procedure uses six registers, $s1, $s2, $s3, $t0, $t4, $t5 and $t6, in its code. It does not make any procedure calls. Write the instructions that compiler should include at the beginning and end of the assembly code of the procedure to save and restore registers.






(4 points)
b.  
Could the code of this procedure compiled differently so that saving and 
restoring of registers will become unnecessary?


(4 points)
Problem 3:
a. Implement the following pseudoinstruction using the MIPS assembly language:



clear
$reg1, $reg2, $reg3, $reg4
# $reg1= $reg2 = $reg3 = $reg4 ← 0











(3 points)
b. What is the maximum number of registers that can be cleared by a single MIPS pseudoinstruction?






(2 points)
c. Implement the following pseudoinstruction using the MIPS assembly language:

ms2r
$dst,
$src1,
$src2

which adds the contents of memory locations whose addresses are in $src1 and $src2, and places the result in $dst.




(3 points)
Problem 4 (Bonus Question): 





(1 point)
In a multiprocessing system, the program is partitioned and each partition is assigned to a separate processor. Thus, several instructions are processed in parallel. Examine two memory strategies, one, sheared memory where all processors share a common memory and the other, a distributed memory where each processor has its own dedicated memory. The processors can, however, communicate directly among themselves in either case. Of these two memory strategies, which do you think will have a stronger influence of von Neumann bottleneck?
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