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Consider the foliowing situation, each CPU or I/O burst in a process happens sequentially from left to
right. Which process will be run at timing 23 by using the optimal scheduling algorithm for achieving

the smaliest average waiting time?

{a) P1

{bi P2

{c) P3

{d} P4

{e) P5

CPU Burst i/0 Burst CPU bhurst /O burst CPU burst Arrival time

Pl 3 6 3 5
P2 5 0 5 0 2
P3 5 2 5 0
P4 3 4 8 2
Ps i 2 4 7

Unified virtual memory uses to cache both process page and file data.

{a) page cache
{b} double cache

{c) buffer cache

(¢} disk block cache

{e} CPU cache

Which of the following is true? Here “MIPS” means million instructions per second.

{2} For two programs, their MiPSs are the same while they are exacuted on the same computer,
{b} MIPS is a good metric to measure performance.

{c} Two programs running the same machine have the same MIPS.

{d} Relative MIPS cannot reflect the execution time of a program.

{&} MIPS can represent the execution time of a program on a given machine.

Which of the following is true?

a} Floating-point addition is associative.

b} Right shift instruction is the same as integer division by a power of 2.

{
{
{c) The hardware of multiplication and division can be the same.
{d} Booth's zigorithm is used to addition.

{2

) Overflow occurs while adding two positive numbers and the sum is negative.
Which of the following is false, where RISC and CISC stand for “reduced instruction set computer” and
“complex instruction set computer”?
{2} RISC has fewer instructions than {I5C,
{bj RISC has fewer addressing modes than CiSC.
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{c} CISC always has better performance than RISC.
{d} RISC is suitable for mobile devices.

{e) CISC always consumes much power than RISC

S5EEHEN MAEBELEEESSES ERL 4 -
Which of the following statements are incorrect?
{a} Filenames are usuaily stored in directory files
{b} Mounting poinis are usually regular files,
{c) The technigue used to improve /O efficiency by temporarily storing repeatediy-used data is called
buffering.
{d) DMA controller are efficient for large 1/0 requirements.
(e} Modern operating system usually knows the gecmetry of disks.
Which of the following terms is a2 hardware-based synchronization too!?
{a} CAS instruction
(b} Peterson’s Solution
{c} DMA
{d} Banker’s algorithms
{e} MMU
Which of the following situation must induce the context switch?
{a} When a process is complete.
{b) When an interrupt occurs.
{c) When the state of a process moves from waiting to running.
{d) When the state of a process moves from running to waiting.
{e) When a system cali is being called.

A pipelining consists of five stages: IF {Instruction Feciching), ID {Instruction Decoding}, Exe (Execution),

Mem {Memory]j, and WB {Write Back}. For the following code shown in Figure 1, what types of
dependencies or hazards are there in this code?

w31 10(30)

o B2, 20030
add $3, 32, 84,
w51, 30(30)
W B1, 40080
Figure 1

{a) Structural hazard
{b} Data hazard

{c} Data dependency
{d} Output dependency
(e}

2} Controt hazard
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5.

What technigues can be applied to solve the hazards in Figure 17

a} Forwarding
b} Code interchanging

{

{b}

{c) Delayed branch
{d} Register renaming
(€}

g} Loop unrolling
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in the past, disks in I1BM PC are addressed by 24-bit CHS address, where 10 bits for cylinders(C), 8 bits
for disk heads{H), and & bits for sectors{S). Assuming the capacity of a sector is 512 bytes. The largest
capacity of the disk is _ {a} _ Byte. Consider the following disk I/O request sequence {assume the
requests are represented by CHS address by hexadecimal, and the disk has the maximum capacity with
the above addressing manner)1AC320, AZFSBC, 7A182D, EF6714, FOD76, COFLD, FF2236. The seek
distance is __{b}  {cylinder) when using the C-SCAN scheduling algorithm (please answer a decima!
number).

The foliowing code section is retrieved frem Linux kernel code (/mm/filemap.c), and it describes the

rules of locking order. The main purpose of predefining the lock order is to break which deadlock

/+:

* Lock ordering:

* =21 mmap rwsem (truncate pagecache)

* -r>private lock {_ free pte->»block dirty folio)
* ->swap lock

->1 rwsem
{facquired by fs in truncate path)

* ->invalidate lock
—>mmap_lock
->1 mmap rwsen
* -»page_table lock or pte lock(various, malnly in memory.c)
->mmap_ lock

# . filemap fault}
-rinvalidate lock ( fap_Lau

condition for preventing deadiock? _ {c} .
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Aliocation Max Required
A B C b A g C D
To 1 2 0 2 4 3 3 7
T 0 1 i 2 2 4 2 4
T, 1 2 4 0 3 6 5 1
T3 1 Z 0 i 2 3 2 3
Ta 1 0 0 1 3 i 1 Z

3, Consider the above snapshot of a system: Suppose there are 5 tasks {TO through T4) and 4 different
resource types (A, B, C, D). Assume Resources {A, B, C, D} have (6, 7, 6, 10} instances, respectively. {l.e,,
A has 6 instances, B has 7 instances, C has & instances, and D has 10 instances). What is the maximum
number of Resources {4, B, C, D} that the 05 can grant TO to request immediately?__{d] .

4, {e) s atechnology used to address the performance and reliability issues of the storage system by
using multipie disks.

5. The decimal value for the IEEE 754 single-precision representation of the number 1, 01111110,
11000000000000000s ().

6. Assume an instruction cache miss rate for a program is 3% and a data cache miss rate is 5%. Assume 3
processor has a CPl of 2 without any stalls, the miss penalty is 100 cycles for all misses, and the percent
of accessing data cache is 35%. The sppedupis __{g)  while a processor with a perfect cache that
never missed run compared with the previous one.

7. Given a 5GHz machine with a CPl of 1.0, we assume the miss rate of the cache is 2%, the access time of
DRAM is 100ns. The average memory time is __{h} . If we add a L2 cache with 5ns access time and
decrease of overall main memory miss rate to 0.5%, the average memory timeis _ {i} .

| 8. Suppose you want to perform two sums: one is a sum of two scalar variables and one is a matrix sum of

a pair of two-dimensional arrays, size 1000 by 1000. The speedup is ) if you use 1000 processors

io do them.




