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1. (20%) An engineer designs a watching dog timer for MIPS platform using D type flip-flops as follows.
With the initial condition (Q,Q)= (1,1), what are the outputs from A0 to A2 at 5th positive clock edge?
Why?
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2. (20%) A timing sequence for writing data to the memory is as shown below. Please re-draw a timing
sequence with the conditions of (a) memory is triggered by clock’s positive edge, (b) write enable is high
level triggered, (c) data’s hold time is 3/4 T, (d) data’s setup time is 1/2 T.
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3. (20%) Assume two different CPUs designs running with the same instruction set architecture as shown
below. The CPU1 is with a clock rate of 2.5 GHz, and the CPU2 is with a clock rate of 3 GHz. Given a
program with a dynamic instruction count of 1.0E6 instructions divided into classes as follows: 10% class
A, 20% class B, 50% class C, and 20% class D.

(a). (10%) Please provide the global CPI for each case?
(b). (10%) What is the clock cycles required for each CPU design?

CPI for each instruction class
A B ¢ | b
CPU1 CPI 1 2 3 3
' CPU2 CPI 2 2 2 | 2
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4. (20%) Assume the instructions are as follows, and the bne is determined at the output of the register file.
(a). (10%) Please plot the MIPS five-stage pipeline sequence diagram without forwarding. (10%)
(b). (10%) Please re-plot the diagram of question (a) with forwarding. (10%)

add $10, $21, $9
iw  $9, 20($10)
bne $10, $9, 1000

5. (20%) Translate the following loop into C. Assume that the C-level integer i is held in register $t1, $s2
holds the C-level integer called resuit, and $s0 holds the base address of the integer MemArray.

addi  $t1, $0, 0
LOOP: 1w  $sl, 0 ($s0)
add $s2, $s2, $sl
addi  $s0, $s0, 4
addi  $t1, $tl, 1
slti $t2,  $tl, 100
bne $t2, $s0, LOOP




