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1. (20%) Assume the MIPS CPU's register is designed as in the diagram below. Please write down the data at
(1), (2), (3), (4), and (5) with the conditions for:

(a) (5§%) Normal condition D= 0, Clock= 1 steady, then changes to D= 1, Clock=0.
(b) (5%) Normal condition D= 1, Clock= 1 steady, then changes to D= 0, Clock= 1.
(c) (5%) D= 1, Clock= 1 steady, then reset the register.

(d) (5%) (Q, Q’) = (1, 1) in the beginning, next D= 0, Clock = 1 steady.
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2. (20%) Consider two different implementations of the same instruction set architecture. The instructions can
be divided into four classes according to their CPI (class A, B, C, and D). P1 with a clock rate of 2.5 GHz
and CPIs of 1, 2, 3, and 3, and P2 with a clock rate of 3 GHz and CPIs of 2, 2, 2, and 2. 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%) What is the global CPI for each implementation?

(b) (10%) Find the clock cycles required in both cases.

3.(20%) Consider the following MIPS loop as:
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LOOP: slt $t2, $0, $t1
beq $t2, $0, DONE
subi $t1, $t1, 1
addi $s2, $s2, 2
jLOOP

DONE:

(a). (10%) Assume that the register $t1 is initialized to the value 10. What is the value in register $s2
assuming the $s2 is initially zero?

(b). (10%) For each of the loops above, write the equivalent C code routine. Assume that the registers $s2,
$t1, and $t2 are integers B, i, and temp, respectively.

4. (20%) Please calculate follows in binary and then represent in IEEE 754 single precision binary formats:
(a). (10%) -0.4375%0.75, (b). (10%) 2.75/ 0.125.

5. (20%) we assume that the following MIPS code is executed on a pipelined processor with a S-stage
pipeline, full forwarding, and a predict-taken branch predictor:

Iw r2, 0(r1)
labell: beq r2, 10, label2 # not taken once, then taken
Iw 13, 0(r2)
beq 13, 10, labell # taken
andril, r3,rl
label2: swrl, 0(12)

(a). (10%) Draw the pipeline execution diagram for this code, assuming there are no delay slots and that
branches execute in the EX stage.

(b). (10%) Repeat question (a), but assume that delay slots are used. In the given code, the instruction that
follows the branch is now the delay slot instruction for that branch.




