Introduction to Computer Architecture

Quiz 2
June 18, 2015

1. [30 = 10 x 3] Steady state of 1/0 system.

a. When is an 1/0O system reaching steady state?

b. When is an 1/0O system reaching flow-balanced state?

c. If the system is in flow-balanced state, can we say that it is also in steady state?
Why?

2. [10] Suppose an 1/0O system with a single disk gets on average 50 1/O requests per
second. Assume the average time for a disk to service an 1/O request is 10 ms. What is

the utilization of the I1/O system?

3. [28 =7 x 4 ] Provide a suitable recovery sequence for the illustrated RAID-DP (or
row-diagonal parity) with disks 1 and 3 failed.
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4.[32 =8 x 4] Single-chip multicore multiprocessor

Concepts illustrated by this case study

m  Snooping Coherence Protocol Transitions
m  Coherence Protocol Performance
m  Coherence Protocol Optimizations

m  Synchronization

The simple, bus-based multiprocessor illustrated in Figure 4.37 represents a com-
monly implemented symmetric shared-memory architecture. Each processor has
a single, private cache with coherence maintained using the snooping coherence
protocol of Figure 4.7. Each cache is direct-mapped, with four blocks each hold-
ing two words. To simplify the illustration, the cache-address tag contains the full
address and each word shows only two hex characters, with the least significant
word on the right. The coherence states are denoted M, S, and I for Modified,
Shared, and Invalid.



For each part of this exercise, assume the initial cache and memory state as illustrated
in Figure 4.37 (enclosed). Each part of this exercise specifies a sequence of one or
more CPU operations of the form:

P#: <op> <address> [<-- <value>]
where P# designates the CPU (e.g., P0), <op> is the CPU operation (e.g., read or
write), <address> denotes the memory address, and <value> indicates the new
word to be assigned on a write operation.
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Memory Address Data

100 | 00 | 00

108 | 00 | 08

110 |00 10

118 |00 18

120 | 00 | 20

128 | 00 | 28

130 | 00 | 30
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Figure 4.37 Bus-based snooping multiprocessor.

Treat each action below as independently applied to the initial state as given in
Figure 4.37. What is the resulting state (i.e., coherence state, tags, and data) of
the caches and memory after the given action? Show only the blocks that change,
for example, P0.B0: (I, 120, 00 01) indicates that CPU PO’s block BO has the
final state of I, tag of 120, and data words 00 and O1. Also, what value is returned
by each read operation?

PO: read 120

PO: write 120 <-- 80
P15: write 120 <-- 80
P1: read 110
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