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Which of the following statements are true?

(a) Threads within the .same process share the same heap and stack.

(b) Bootstrap program is loaded at power-u

(c) Atwo phase locking protocol for atomi
obtains locks but not release any locks
new locks.

(d) Caching is.an important‘ structure that performed at ma

(e) A process 1s ? program m. execution. It is a unit of wor
an active entity, process is a passive entity.

p or reboot and typically stored in RRAM.
¢ transactions has two phases. One phase

and another release locks but not obtain any

ny levels in a computer.
k within the system. Program is

2. Which of the following statements are true?

(a) Computer system can be divided into four components including hardware, operating
system, application programs and users.

(b) Most operating systems have three general methods used to pass parameters including
passing in registers, storing in a block and pushing onto a stack.

(c) A CPU-bound process spends more time doing computations and consists of many
short CPU bursts.

(d) The goal of multi-threads is to utilize CPU in maximum. Hence, we should create
threads as much as possible.

(e) It is important that the short-term scheduler select a good process mix of I/0-bound
and CPU-bound processes.

Which of the following statements are true? : ;

(a) An 1/0-bound process spends more time doing I/0 than computations and consists of a
few long CPU bursts.

(b) The long-term scheduler selects processes among the processes that are ready to
execute and allocates the CPU to one of them. . .

(c) In UNIX, the fork() system call is used to load a new program into the process
memory space.

(d) Remote procedure call (RPC) abstracts procedure calls between processes on
Networked systems.

¢) Main memory is a volatile storage device that loses its contents when power is turned
off,

Which of ] 9
the following statements are true?
Dual-mode operati%n allows OS to protect itself and other system components. If OS

doesn’t have dual-mode operation, every user can modify the kernel system without
(b Permissions.
) DMA is used for high-speed I/0 devices to t

\rectly to main memory without CPU intervention. | ddresses
i i dresses and physical addresses.
( € user program can deal with both of logical addr

. nication.
() ®Ssage passing is the only mcchanismdff |:te:;sl::t=:=:: z:n[l)'::dlock-avoidance. e
. 2System does not employ either Deadlock-p

'$ 10 other method to figure out the deadlock problem.

ransfer blocks of data from buffer storage




ﬂ#&iﬁi’;@k$ 103 FRERLSH AP I2 2 008
%‘”” ZRAM: 10542 A3 05385

4
eIt Em] * BN AR - SR K (MK apage $27/, £1078

- . Fir 48 3 s 3
;. which of the following statements are true? cbitiid l
(a) A multithreaded process has a .

b e e program counter, pointing to the next instruction to
(b) The short-term scheduler controls
(c) In UNIX, the exec() system call is
(d) Blocking is considered synchronoy
(e) A ready process cannot do I/0 or a

the degree of multiprogramming.

used to creates a new process.

s. Ngn-blocking is considered asynchronous.
nything else that might block it.

6. Which of the following are true about SAN
attached storage)?
(a) Both are accessed via network.
(b) NAS operates at block level while SAN operates at file level
(c) CIFS/SMB and NFS are examples of NAS protocols .
(d) For databases, SAN is often the preferred choice over NAS.

(e) Almost any machine running Microsoft Windows with L ivi
sonfiaurad to:dcosss a NAS. i AN connectivity can be

(storage area network) vs. NAS (network

7. A UNIX file system uses 4KB (4096 bytes) blocks and 4-byte disk address. Each inode
contains 12 direct entries, 1 singly-direct entry, and 1 doubly-indirect entry. The
maximum file size would be about X MB (1MB = 1,048,576 bytes). Let RO = X mod 5, R1
= X mod 4, and R2 = X mod 3. Select the values of R0, R1, and R2 from following. (for
instance, if X=256, RO =1, Rl =0, and R2 = 1, you should select a and b)

(a) 0
(b) 1
(e) 2
(d)3
(e) 4

8. Which of the following RAID configurations improve disk I/0 performance during normal
operation and also provide fault tolerance for single disk failure?

(a) RAID 0
(b) RAID 1
(c) RAID 140
(d) RAID 0+1
(e) RAID 5
9. Which of the following are true about using contiguous allocation in filesystem:

(a) Filesystem is prone to internal fragmentation. .
(b) The space overhead of file allocation record is minimal. (only need to track a file’s

starting location and its length) .
(¢) Very easy to increase the size of a file dynamically.

(d) Sequential access to file is eft_'icicnt.
(e) Random access to file is efficient.

otentially vulnerable code in a child process. For

10. 1t § i te
It is now a common practice to execute p nning flash player. Which of the

instance, a web browser may spawn a child process for ru

following could be the motivations? e

(a) Sepafating the memory address space SO that malicious code would not be able to
corrupt the memory content of the main PYO:""“- —

(b) Preventing malicious code from accessing the sys

saskate) uned.by the msls progr::?l;Ped away from the child process so that malicious

(¢) Unnecessary privil nbes
y privileges ca 3
\\code would not be able to invoke certain system calls.

ources (e.g. opened files,
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(d) Child process can run with a diffe

ici : ontrol can be applied to
prevent r:ahcnous code from accessing critical files on the system PP
the memory usage of th i : ' 2
() Aatien g € main program so that -of-servi
much harder to carry out. g at denial-of-service attack will be

11. Which of the following statement are correct?

(a) Writing to programs with a set of powerful instructions is the shortcut to yield high
performance.

(b) The number of pipeline stages affects
the performance of a processor b
to be done.

(c) For a given program, its average c
the instruction set architecture, but also by the compiler used.

(d) By reducing the clock frequency of a processor from 2 GHz to 1.5 GHz, and also

reducing its supply voltage from 1.25 Volt to | Volt, the overall power consumption of
this processor will be reduced by 40% theoretically.

(e) Hexadecimal integer value OXABBCCBBA has iden
addressable) memory no matter the machine is big-

latepcy, not throughput; thus pipeline improves
y decreasing the latency of a job (i.e. an instruction)

ycles per instruction (CPI) is affected not only by

tical storage sequence in the (byte-
endian or little-endian.

2. Consider a byte-addressable memory hierarchy with 44-bit addresses. The memory
hierarchy adopts a 4-way set associative cache of 64 KB with every block in a set
containing 64 bytes. Which of the following statements are correct?

(a) Among an address of 44 bits, the least-significant 6 bits is the “offset”.

(b) Among an address of 44 bits, the most-significant 30 bits is the “tag”.

(c) The total number of bits required to store the entire cache (including valid bits, tags,
and data) is (1+30+64x4x8) x2% =532,224 (bits).

(d) By increasing the block size while using the same size of storage for data, the total
number of bit required to storage the entire cache will decrease.

(e) Given the following sequence of access addresses: (OE1IBO1AA050):6,
(OETBO1AA073)16, (OEIB2FE3057)16, (OE1B4FFD85F)16, (OEIBO1AAO4E)6, assuming
that the cache is initially empty, there will be three set containing exactly one
referenced block at the end of the sequence.

13. Which of the following statements (about virtual memory and page table) are correct?
(a) For virtual memory, write-through is more practical than wnt.e-.ba-clf.

(b) For virtual memory, full associativity is typically used for minimizing page fault rate.
(¢) Given a 32-bit virtual address space with 2 KB per page and 4 bytes per page table
entry. the total page table size is 8 MB. ) o
(d) It is possible to miss in cache and translation look-aside buffer (TLB), but hit in page

table.
(e) It is possible to miss in TLB, but hit in cache and page table.

- Which/of the following statements are correct? - .
(a) It is possible that increasing block size could mcfcase.the over.all miss rate. .
(b) It is possible to decrease the occurrence of capacity misses by increasing block size.
(¢) It is possible to decrease the occurrence of conflict misses by increasing associativity.
(d) 1t is possible to “eliminate” the occurrence of conflict misses by further increasing
associativity. " ;
(e) It is po:ls‘;;:tl{. that increasing associativity could increase the overall miss rate.

——
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data across disks, so as to allow
(d) The advantage of RAID 5 over RAID 4 is o th ibuti i
disks, 30788:10 avald alogls pis . n the distribution of parity blocks across

(e) The advantage gf RAID 6 over RAID 5 is on the higher degree of fault tolerance
through more disk redundancy,

ARM recently built up a new CPU design center at Hsinchu in Taiwan, the first CPU

design center in Asia. You are the principal engineer in a team in charge of developing a
brand new CPU, called NCTU (Next-generation Compute Terabit Unit).

The following .what—if questions refer to some assumptions. The latencies for logic
blocks in the figure are listed, while the latency of other blocks is almost negligible:

Main control I-mem Adder Registers ALU Sign-extend | D-mem
50ps 100ps 50ps 40ps 50ps 10ps 100ps

The NCTUI, the basic standard 5-stage pipeline processor, is organized as the following
diagram. All instructions executed by a pipelined processor are broken down as ALU:
40%, beq: 30%, lw: 25% and sw: 5%.

DEX
EXMEM
MEWWE
B & e 4
el P
. /o et
ot 2
Bl | ==
IR ey ] e 20
memory % data y .::'
- -
peo g[S |3 L@
Instructon
(20-16) =
= | L ]




B 38 K2 105 %%&zﬁﬂ:zﬁ#%&)@#@ié&ﬂ

3 S A 46(1003)

A AXAM: 105527430536
pAER : FSA, 210K
iR ER] A ERRARIRA - SR8 RE) AR A R A mAAT AR TR —

< Which of following statement can be trge

16.

17.

19,

~—1v _sr3, '30($r5)

. . for ideal :
where all instructions are executed ideally)? NCTUI (assume there is no stalls,

(a) The best clock rate of NCTU]1 js 10GHz/
(b) The MIPS (million instructions per second
(c) All pipeline registers between stages have

program can improve the NCTUI system t
per second).

Ideal e:fecution does not exist at all. Which of following statements can be true for

improving NCTU1?

(a) The pipe stages look unbalanced. The ideal CPI can be reduced to less than 1 if we
move around the building blocks for better balance.

(b) The overall performance can be always improved by making the pipeline deeper as the
cycles are shorter.

(c) Solve the load-use data hazard (load instructions followed by a dependent instruction)
by inserting a hazard detection unit at the ID stage.

(d) Increase the register file with more read ports (three reads and a write) to avoid
instruction conflicts.

(e) If ALU control decoder (marked by dashed circle) needs to take 50ps, moving the ALU
control to the ID Stage can improve NCTUI for allowing more concurrent activities.

. For the statements on right (i is $r8 and A is $r10), you solve the pipeline dependency of

NCTUI as the textbook. How many cycles totally are needed for NCTU1 to execute them
all? (you may need to insert NOP if necessary.)

// C or C++
A(i] += 10;
A[i] *= 2;

// MIPS

add $rl, $r8, $rlo0
lw $r2, 4(srl)
addi $r2, $r2, 10
multi $r2, $r2, 2

sw $r2, 12($rl)

T i if we don’t consider hazard problems. - .

Eb; Tg::: ?;i’:;lcclisl?;atlhlzr::fi:no forwarding unit and no hazard detection unit, and we use
NOPs.

(¢) Total 11 cycles if there is a forwa

(d) Total 10 cycles if there are forwarding

(e) The forwarding unit will not be used int
hazard detection unit is triggered.

rding unit and no hazard detection unit for load-use.
ding unit and hazard detection unit for load-use.
he Iw instruction (load-use scenario) when

sion using fewer stages, a new 4-pipe. CPU
LR il ut the memory access in parallel with the
for NCTU2?
ith nonzero offsets, whereas we have

et). Specifically, convert

Now we hope to design a reduc
called NCTU2. We can remove MEM stage and p
U. Which of following statements will be true
@) 1t is feasible except all load/store instructlonsﬂ\}'
to convert them into rcgistcr—bascd only (no ofis
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into

addi $rl, $r5, 30
1w $r3, ($rl)

p) The NCTU2 has better overall s ,
(®) complete. ystem throughput, as instructions take less cycles to
¢) The NCTU2 will have a wo ) .

() NCTUL. rse clock rate, as its cycle time is longer than that of

(d) NCTU2 still needs a stall hazard detection unit for load-use condition

(e) The data forwarding unit is still needed for NCTU2. .

Branches share a significant portion of program execution. In current NCTUI, branch

outcomes are determined at MEM stage. It’s one of the key problems.

tements can be true for NCTU1 by considering branches only?
e no other stalls).
the branch control hazard

Which of following sta
(a) The CPI with all branch stalls is 1.9 for NCTUI (assum

(b) If the NCTUI is designed with deeper pipelined stages,
becomes harder to solve.

(c) Assuming branches are not taken can con
instruction stream and thus improve the NCTUI wit

(d) If the branch handling is moved to the EXE stage, it can improve

increasing the cycle time.
(e) If more hardware resources such as forwardin

resolving can be perfectly moved to the IF sta
pipelining mechanism.

tinue execution down the sequential
hout changing hardware.
CPI without

g comparator are provided, the branch
ge while still maintaining the normal
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Now we have a new NCTU3 derived from NCTUI, where the branch handling is moved to
the 1D stage.

71. Which of following statements will be true?
(a) It needs more hardware costs such as extra adder for subtraction and a forwarding
unit.
(b) The branch target address adder has to be replicated.
(c) The good thing is that it improves CPI without increasing cycle time.
(d) The branch only CPI of new NCTU3 will become 1.1.

22.Even with NCTU3, we hope to improve the brunch problem further. Which of following
statements is NOT true?

(a) Delayed branch is a mechanism to delay the effect of branch. Branch delay slot in
NCTU3 is 1. It also needs no extra hardware resources in NCTU3.

(b) Compiler can help in filling delay slots. If compiler can find any safe instruction for
50% of branches, the CPI can be reduced to 1.15.

(c) Predicting branch as not-taken is a good mechanism and it needs no extra hardware
resources in NCTU3.

(d) Branch prediction buffer is good to predict the branch outcome, but it does not help in
predicting the branch target.

A4 B
Given a 16-byte cache (byte-addressable, initially empty) anfi a sequence of access
addresses: (2),0, (14)10, (0)10, (17)10, (12)10, (3)10, plcz.asc derive th.c corrcsponfhng
hit/miss sequence for each of the following cache designs. There 1s one gues.thn _for each
design. You may use the attached tables to find the answers to the qucstlgnshﬁllmg out
the tables is for your own convenience and is not the answers to be submitted.

2
3.8 bytes per block, direct-mapped

e ————

|_Address | Cache index | Hit or miss?
r—.
XM
F— —

17
T
r——.

ow e
(a) Omany of these six accesses are “hit ?

(b) 1
() 5

(d) 3
&) 4 -
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address | Cache index | Hit or miss?

-
sl &
12
pa—"1
——

How many of these six accesses are “hit”?

(a) 0
(b)1
(c) 2
(d)3
(e) 4

fiagcC
Considering the banker’s algorithm, there is a system with 5 processes (P0-P4) and 3
types of resources (A-C). Resource A has 10 instances, resource B has 5 instances and
resource C has 7 instances. At the beginning, the following snapshot of the system has

been taken:

PID Allocation Max Available
ABC ABC ABC

PO 010 753 332

P1 200 322

P2 302 902

P3 211 222

P4 002 433

25.Please list a sequence of processes satisfies the safety criteria.
(2) <P, P2, P1, P4, P3>
(b) <P1, P4, P2, P3, PO>
(¢) <P2, P0, P3, P1, P4>
(4)<P3, p1, P4, PO: P2)
(¢) <P4, P3, PO, P2, P1>

26'SUPP°S° that the process P1 request 1 additional resource A and 2 addition resources C.

1 this request be immediately granted?
(a) Yeg

(b) No
(C) Maybe

7 .
-iSuPPose that the process P4 request 2 additional resources B. Can this request be
ed
(a) Yg;ately granted?

(b) N
(c) M aybe

\
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root@localhost /):#
rc,ot@localhost: /1:# id frank
uid=1004(frank) gid=1004(frank) grou
root@localhost /]:# id charlene
1id=1001(charlene) gid=1001(charlene) groups=1001(charlene), 1005
(faculty) . .
[rootélocalhost /]1:# id john

4id=1002 (john) gid=1002(John) groups=1002(john), 1006 (student)
(root@localhost /]:# id nancy

uid=1003(nancy) gid=1003(nancy) groups=1003(nancy), 1006 (student)
(root€localhost /]:#

(root@localhost /]:# umask -S

u=rwx, g=rx, O=rx

ps=1004(frank), 1005 (faculty)

[root@localhost /]:#

User account info and umask setting of the UNIX workstation

28. We would like to create a directory /project for nancy and john to store their files for a

%.User nancy adds a file quicksort.cpp under the project directory. The pro

S R

course project. They both need to be able to create new files under project directory.
Specifically, we only allow the administrator and users of the student group to access
files in the project directory. To achieve this, which of the following command would
suffice?

(2) chown -R root /project; chgrp -R student /project; chmod -R 770 /project

(b) chown -R root /project; chgrp -R faculty /project; chmod -R 770 /prole.ct

(¢) chown -R frank /project; chgrp -R student /project; chmod -R 770 /pr?Ject

(d) chown -R root /project; chgrp -R student /project; chmod -R 700 /prolect.

(¢) chown -R student /project; chgrp -R student /project; chmod -R 770 /project

ject

directory now looks like the following:

[ —
[nancy@localnost project]$ 1s -al

total 12
grwxrwx-__, 2 root student 4096 Dec 19 17.=](.):
T-Xr-xr-x, 19 root root 4096 Dec 19 1%

9 16:32 quicksort.cpp

-m_tw-

fan r--, 1 nancy nancy 5 Dpec 1
LQl’@lt)&lhost project]$ B




5 X 105 Rk gt it x i s
&&R(IOO.“

M:g_**mmg HRAM: 105527388536
il 2= TR e ———— 10 /§, 3£ 10
',P..,-M**’”" RN AR ER K ‘“M*mm«mm l $10/, K10 K

ncy does not want other users in

S‘I_i:‘: Wyhich of the following commanctih:a:t:dent oy
(:; chmod 666 quicksort.cpp
Eb) chmod 600 quicksort.cpp
© chgrp root qUICk.SOI'LCpp
(d) This is not possgl‘;:e because the project directory is associated with the studnet group.
(¢) This 1s not possible because the nancy is not the system administrator. She cannot use
the chmod / chgrp commands.

P to have read or write access to
¢ used by nancy to achieve this?




