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An instruction pipeline consist of following five stages: %
IF = Instruction Fetch, ID = Instruction Decode, EX Ezgecgte MA =
Memory Access, WB = Write Back.
Consider the following code:

hory[1000]
hR%tE-/-k Memory[Rz + 4]

LOAD Ry, [1000] RL«—M
LOAD R3, 4(Ry)
MUL ' R4: Rh R3
DIV Rs,Ri, Rs
SUB Re, R4, Rs o, &
Assume that each stage takes’ ‘on I,gck cycle for all instructions.
Calculate the number of cJ k e es needed to execute the code:
(i) Using Operand Fo ar }\ N
(i) Without operand Forwar ng

a3

Consider an 1nstrt1"é§10n p}jelme with five stages without any branch
prediction: Fetch Ins?:ructlon (FI), Decode Instruction (DI), Fetch
Operand ({Fﬁ()\\EXE:cute Instruction (E[} and Write Operand (WO). The
stage delays: for F‘I DI, FO, EI and WO are 5 ns, 7 ns, 10 ns, 8 ns and
6 ns /reépéctlvely There are intermediate storage buffers after each
stage and he delay of each buffer is 1 ns. A program consisting of 12
emstructl?fns I1, 12, I3, ..., I12 is executed in this pipelined processor.

nstﬁlctmn 14 is the only branch instruction and its branch target is 19.

If the branch is taken during the execution of this program, calculate

: -the time {in ns) needed to complete program execution. Show steps
| clearly involved in calculation.

Q3

(A)

A processor uses a S-stage pipeline with each stage taking 40 ns. Do
the following.

(i) Compute the pipeline latency.

(i) Calculate the execution time for 12 instructions under ideal
conditions.

(iii) Compare the speedup with a non-pipelined processor that takes

4+3
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200 ns per instruction.

(B) Explain principle of locality and its types in detail.

Q4

What is a DMA controller? With the help of a neat block diagram, describe
DMA-controlled I/O. Discuss how DMA achieves higher performance than
interrupt-driven I/O.

Q5

An BKB direct-mapped write-back cache is organized as multiple
blocks, each of size 32-bytes. The processor generates 32-bit
addresses. The cache controller maintains the tag information for each
cache block comprising of the following. I Valid bit | Modified bit As

many bits as the minimum needed to identify the memory blocl@,

mapped in the cache. What is the total size of memory needed at the

cache controller to store meta-data (tags) for the cache?
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