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Suppose Lhe folluwing instraciions ace available 1w you.

ANV TLE, B2, #N register ST gets the logical ANDF of the contents of 2 will
the value N [expressed in hexadersmal)

OR R, B2, #XN register K1 gets 1he logical OR of the contents of 22 with
the value &

ROTL Ri, K2, N the content of 82 6y greulary shifted left & hitz and the
result 13 wollon into ®1

BEQZ K1, R2, #N jump g PC) + N to execute if the content of R 05 zoro,
where 0 s he program counter, &V is a signed integer

Smpposy each instruction has 32 bits, where the vp code occupies 8 bits. Suppose further
that 1he proceseor has 32 regigters.

(a) Ceusider the branch instruction. What is the range of the distances hetween
she branch target and the branch inatroction® Explain how to ese benchmark
programs to help determing whether this range is enough for most cases. [55%)]

(b Using anly these inscructions, show how oo aet and clear exactly brts L. 6, and
14 of 4 register B, where the least significacl Lit ts the Bth bit. [4'%]

(2} 1o the same as above, but suppose now the architecture is defined in have 854
rogisters C4%]

Conswler 3 compoter which excentes on the average 540 K instruckions per second

and has a Jus bandwidth of § MB/xec.

(1} 3 cach insiruetion requires on average 4 bytes of information for operands and
Lhe instruction itself, what I/0 bandwidth is available for LMA 1707 [3%]

[B) Seppuse the OPA performs the 170 itscl! and ach byte of I/ requires cwo

estructions. Suppose further that on average 10 K bytes of data are
transterced per second. What 1/0 bandwidih is used by CPU? [3%]
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In she implementation of & demand—paged virtual-memory system, 0.2% of the
mermpty referemces will result in a page fault. The access time of main MEmory if
200 ms, the tirme to copy a page ta or from disk @5 29 ma, and the fitne to run the
page—teplacement algorithne i3 1 ms. Estimate the effective cvele time of the main
rmemory. State clearly any asswmptions you make in deing calouwlations [B%]

If the pipeline is deeper, the performance is beiter, Why ot Just ioncrease the
pipeting stages to gain nore performance? [T4]

Jome  RIS{  architecturss  have nstryciions like "shifi-one—ond—add" o
" $hift—two~and—add”. What do you think of thoge instructiong” [65%]

Can the cache and the TLE be accessed 1n parallel? Explain your answer. [5%)]

Desige. the fastest 32-bit adder using d-bil adders and 2 to—1 multiplexers as
huilding biocks. Assume that the warst case dolay is 4 ns for a 4 -lib adder and 0.5
ns for & multiplexer. [T%]

(&) MName 5 performance criteria that have been sugecsted  for comparing
CPU—scheduling algorithms. [5%)]

(b}  Concikely define each of these criteria. [5%]

fc]  Seate the destgn goal of scheduling algorithms in rerms of each of thess
criteria (5% ]
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ja] Uik the following page reference trace o desedbe the concept of locality [2%%]

T, N 123454 T7TR2MI1121E14 5518 17T 1E 39 20 21 313 4 25 26 37 28 29 A
Pagp Mo, 261477778 L 82 3T 41 231 &4 4 34 34+ 4 13521

1]

11

i2]

[b)  Assume the working st is define in terms of @ 1) reference window. What
are the working sets alter Heferenees 10 and 267 (2%]

icy  Deseribe how a timer imterrupt ¢an be wscd (o estimate the size of the
working set” (%)

(4] What 1y thrashing? [2%)

(4)  Describe a memory scheduling policy to prevend thrashing based on the
working—set wodel 125)]

Circle the correct answery

Which of the following 5 et normally contained i the dircctory entry of a filg?
(a1 Creation date

{td  Access controt list.

(e} A coune of Lthe oumber of [ree blocks in the disk,

(7 Milename and extension.

The protection dotoezin of a process is wewally modeled as & matox and named ag
access matriz. The information in cach entry of the makrix is: [4%1

(ay  Domain.

(h]  {hjects.

ir]  {perations.

lo the 150 referenve mudet, she term interfoce refers to [4%]
{a)  the sofiware dialopue between layers on a host.

{b}  the electrical sonmection between machings.

[r] Lthe dialogue at commumication subnct boundary.

(A} ihe Lransport prodoro]
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14] A coordingtor plays an important tole in a disteitmeed environmens. The curenon
fewtures used in the pully algorithen and rimg algorithm to elect 3 coordinator &
[3%]
(a]  umeoud
B program comnter
(¢} proccss® pricsity value
(d}  process's 1/0) inlormation

14] A4 major  distinction  betwecn  bghtly—coupled  gysiems and  logeedi - coupled

swsietns 16 that process synchronization: [4%]

fa) Is simplified in & loosely—coupled system since atl processors 1n 1he system
can access a shared global memory.

(bl  [s simplified in a loosely—oupled syrtem since a single operating syaletm
must conbral all processors in the Syelor.

i [s more difficull in & leosely—coupled systemn since there 35 only minimal
message traffic between proceYs0rs

(d] T8 moec difficuln in a Jeosely—coupled system since there is typacally w
shared memory of clocks.

15]  Audit files or journals may be used fur which of the following perposcs? [43%]
(a)  as backuy for recovenng lost or data damage.
(b]  as an historical record of file accesses for security protection
(r]  asacatalog of onine wser fles.
vd)  as arn index for improving the performance of file systcins.




