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1.

The machine M1 has a clock rate of 1 GHz and M2 has a clock rate of 500 MHz.

{a} [2 points] Compare the two processors’ paak performance in terms of MIPS.

(b) [3 polnts] Consider the thres cumpilers C1, C2, and C3 that produce the frequency results

shown below;
Instruction Class |G1 = |C2 c3
A l30% 130% 50% -
B 50%  |20% 30% 1
c 20% 50%  [20% |

For compller C1, compara M1 and M2. Which processor is faster and by how mueh?

(C) [4 points] Assuming Lhal any of the three compilers can be used on M1 or M2, which of

these two machinas and which compiler should be purchased?

Bit Pattern [10 points] Given the hit pattern: 1000 1111 1110 1111 1100 0000 (0000 0000,
what does it represent, assuming that it is

a. atwo's complement integer? b. an unsigned Integer?

¢. a single precision floating-point number?

of You are not required to calculate the final results for parts (a) and (b}, simply express

them in terms of the summation of 2's power, such as 286 + 280+ + 2 +1

1=hit full adder [10 points] Express the CamryQut and Sum bits as

Camyln
logical equations of the inputs a, b and Carryln, then implement
the Sum bit by logic gates. a—a
+ — Sum
by ——te
CarryOut
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Computer Organization and Design 2
Performance You are trying o decide which system to purchase and are considering ’i
¥
two different computers M1 and M2: ;l:t
o I I |
instruction Class CPlfor M1 |CPI for M2 | &
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4, Pipelining "
fa) [4 points] Explain the three types of hazards encountered in pipelining. Which one of %
the hazards can be handled by forwarding? 3
{b} [6 points] Identfy all of the dala dependencies in the following cede, ' Which il
dependencies are data hazards that will be resoived via forwarding? 4
add 52, 55, 54 '_’i
add 4, 52, 55
aw 35, 1004{52)
add 53, 52, ¢
5. Parformance of Multileve! Caches Suppose we have a processor with a base CPl of 1.0,
assuming all references hit in the primary cache, and a clock rate of 1GHz. Assume a main
memory access time of 150ns, Including all the miss handling. Suppose the miss rate per
instruction at the primary cache is 6%,
(a) [4 points] What is the effective CPI for this machine?
{b} [6 points] We would like to double tha performance of the CPU by adding a second level
cache, Suppose the amounl of the 2™ |evel cache is large enough to reduce the miss rate in
memory to 2%, calculate the maximum allowable access ime of this 2™ level cache.
i + WM M & M X
4 £ @ et (&%) 2, # 4 A /3 A




B 2 506 KB A e%#ﬁﬁ%ﬁ%ﬁﬂk%%aﬁﬁ&

FAC S

= 75
3Tk Ak A S 4 A Ak
% W # A A Eﬁm'ﬁ‘?”(%‘,# R ¥
e tyn) M7 REETIET | L I
"
2
F2 d
There are five problems in this computer systems. opelating sysleins %
examination. Please do all of them. The weights for coch problem is indicated X
after the problem nomhber &
&, (10%) The first known correct software solution to the cntical-section &
problem for two processes was developed by Dekker. The two processes, L
Py end Py, share che following variables: i
var flag: array[0..1lof boolean; (#initially falses*)
turn:G..1;
The structure of procesa Fi{i = 0 or 1), with 77 = 1 or [} being the
other proeese, i shown in the following fgure:
repeat
i flagli] = true; . S
while flag[j]
doif furn = |
then begin
ﬂﬂ'&[i’]‘ : -JEII!S{',. i
while turn = § do no-ap; |
fag[i] := true;
. end;
critical section
larp = ;, _1
ﬂﬂg[i] :-u_ffz!sf:; |
remainder cection
until false;
Figure 1; The structure of process F; in Dekker’s algorithm
Frove vhal the algorithun salislies all three regquirements for che cricicat-
section problem.
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7. (10%](a)Multithreading is a commonly used programming technique.
Deseribe three different ways that threads could be implemented.
{(bExplain how these ways compare to the Linux clone mechanism.
When might each alternative mechamsm be better or worse than using
clones?

£ (10%){a)When do page faults oceur?Describe the actions taken by the
operating system when a page fault occurs.
(b] An operating system supports a paged virtual memory, using a
central processor with a cycle time of 2 micrgsecond. It costs an addi-
tional 2 microsecond to access a page other than the current one. Pages
have 2000 words, and the paging deviee is & drum that rotates at 3600
revolutions per minute, and transfers 1 million words per secand. The
following statistical messurements were obtained from the system:

e 2 percent of all instructions executed acressed & page other than
Lhe current page.

» Of the mstructions that assessed another page, 85 percent accessed
4 page already in memory.

* When 2 new page was required, the replaced page was modified
40 percent of the time,

Calculate the effective instruction time on this system, assuming that
the system 1s running one process only, and that the processor is idle
during drum transfers.

A (10%){a)SUN NFS aims te support heterogeneous distributed syatems
by ithe provision of an aperating system-independent {ile service. What
are Lhe key decisions that the implementer! of an NFS server for an
operating system other than UNIX would hdve to take?

(b)What constraints should an underlying ‘filing system obey to be
suitable for the implementation of NFS servers?

Lo, (M%) PQP{Pretty Caod Privacy) is widely used to secure email
commurication. Describe the sleps thal 4 pair of nsers nsing PGP
must take before they can exchange email messages with privacy and
aushenticily guarantees.(The PGP negotiation is an instance of the hy-
brid scheme.)

(bjHow would email be sent to a large list L:rf recipients using PGP or a
similar scheme? Suggest a scheme that 1s nlmpler and taster when the
bisl i used Trecuently,
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