ELEC 5200/ELEC 6200 Computer Architecture and Design

Class Test I, September 21, 2007




Total 24 points
Broun 306, 11:00-11:50AM
Instructions: Please read all problems before writing your answers. Attempt all six (6) 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:








4 points
a.
Implement a pseudoinstruction to move data from a memory location whose 
address is in rsrc register to another memory location whose address is in rdst 
register:

 mmw
$rsrc, $rdst

# M($rdst) ← M($rsrc)

b.
 Implement a pseudoinstruction that will initialize rdst register to an 
immediate value k:


ini
$rdst, k

# $rdst = k

Problem 2:








5 points
a. Add comments to the following MIPS code. Assume that $a0 and $a1 are used for input and initially contain integers a and b, respectively. Assume that $v0 is used for output.





add
$t0,
$zero,
$zero



again

beq
$a1,
$zero,
done





add
$t0,
$t0,
$a0





addi
$a1,
$a1,
–1





j
again



done

addi
$t0,
$t0,
23




add
$v0,
$t0,
$zero

b. If a = b = 10, then what is the final value of the integer in $v0?
Problem 3:








5 points
a.  A procedure uses registers $s1, $s2 and $t0, and does not call any other procedure. Write the instructions that compiler should include at the beginning and end of the assembly code of the procedure to save and restore registers.

b.  What modifications will you make to the code of this procedure so that saving and restoring of registers will become unnecessary?

Problem 4:








5 points
a. 
Consider the following MIPS code:







here:

beq
$s0,
$s2,
there




   .





   .





50,000 MIPS instructions





   .





   .



there

add
$s0,
$s0,
$s0


The beq instruction uses PC-relative addressing, i.e., PC must be incremented by 
the value of “there” specified as an integer (multiplied by 4 for byte address). 
Explain why an assembler will have problem implementing the branch.
b. Suggest a modification of the code to overcome the problem.
Problem 5








5 points

a.
 Determine a lower bound on the clock cycle time for a single-cycle MIPS 
datapath when each hardware unit, namely, memory (read or write), register file 
(read or write), ALU, or adder takes 5ps. Assume that all other hardware takes 
negligible time.

b. 
Specify the states of control signals RegWrite and MemWrite when a jump 
instruction is executed. Can MemRead be left as don’t care?
Problem 6 (Bonus Question): 





2 points

Discuss a potential timing problem with the execution of the MIPS add instruction that reads from and writes to the same register when a single-cycle datapath is used. For example,




add
$s0, $s0, $s1

# $s0 ← $s0 + $s1

How will you ensure a correct operation?
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