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| [Problem 1] Terminology Explanation (20%)
(2) Superscalar Processor (b) Pipeline Processing (c) Real Time Processing
(d) Delayed branch  (e) Multi-core Processor

" [[Problem 2] (a) Describe the floating-point addition algorithm and hardware for IEEE 754 standard.(10%) (b)Design the
adder architecture for adding two IEEE 754 floating-point numbers with the normalization form result. (10%)

[Problem 3] A set associative cache has a block size of four 32-bit words and a set size of 4. The cache can
accommodate a total of 64K words. The main memory size that is cacheable is 256M * 32 bits. Design the cache
structure and show how the processor’ s addresses are interpreted. (20%)

" |[Problem 4] Briefly describe what three techniques are possible for I/O operations. (10%)

[Problem 5] (a)Given the instruction architecture as follows. (20%)

add R 0 18 19 17 0 32 | add $sl, $s2, $s3

sub R 18 19 17 0 32 sub $si, $s2, $s3

lw I 35 18 17 100 Iw  $sl1; 100($s2)

sW I 43 18 17 100 sw  $sl, 100($s2)

beq I 4 17 18 25 beq $sl, $s2, 100

bne I 5 17 18 25 bne $sl1, $s2, 100

slt R 0o | 18 | 19 | 17 ] o | 4 [sit $s1,$s2 93

j J 2 2500 j 1000(see section 3.8)

i R 0o | 3t ] o[ o[ o 8 [ir $a

jal J 3 2500 jal  1000(see section 3.8)

Field size 6 bits | 5bits | 5 bits | 5bits | 5bits | 6 bits | All MIPS instructions 32 bits

R-format R op TS It rd | shamt | funct | Arithmetic instructions format

I-format I op 1S rt address Transfer, branch format

Addi | | rs | rt | addi $s1, $s2, imm16
Transfer the C program block as follows to the machine code'as you can.

for(i=0; i<10; i++)
Ali]= A[i]+k;

(Assume: Start address of 32-bit integer array A--> 0x1000,
Start address of 32-bit integer variable £--> 0x1100 and
Start address of 32-bit integer variable 7 --> 0x1104)

(b) Suppose we have made the following measurements of average CPI for instructions:

Arithmetic - - 1.0 clock cycles
Data transfer 1.4 clock cycles
Conditional branch 1.7 clock cycles
Jump 1.2 clock cycles

Compute the effective CPI for the machine code at(a) . (10%)







