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The following problems may be -answergd in~Chinese or English. You need 10
give all deraiis in order 1o receive credi (point).

I, (20 points) We wish 1o compare the performance of two different machines:
MI and M2. The following measyrements have been made on these
machines: g ' A

Program

Time on M1 Time on M2
] 10 seconds 5 seconds
L - 4 seconds b seconds

Instructions executed on Instructions executed on

Program
= Mi M2

H 2| 16010°
2 f HO=Te _ 120x10°
(@) (6 poimts) Which machine s T_ﬁﬁ:r;—ﬁnr gach program and by how
much? =
(b) (7 points) Find the mstrudtion exesution rake (nstructions per second)

for each machine when running program T4 2,

(¢) (7 points) If the clock rate of machines M1 and M?2 are 200 MHz and
500 MHz, respectively, find the clock cycles per instruchon for
program | & 2 on both machines using the data i Problem 3 and 4.

[ B]

(10 points) Add 6.42,,<10 l'ij,_:Elm,KlD:.rassuming that you have only
three significant decimal digits. Round to th@rest decimal number, first
with guard and round digits and thgn withou{ them. Explain vour work step
by step. [ S a——

53

(a) (7 points) a direct-mappe ath 1024/blocks and a block size of

(15 points) Assuming a 32-bitjm‘dréss. desi
L cache

16 bytes (4 words),
(b) (8 points) a two-way ser-associative cache with 1024 blocks and a
block size of 16 bytes:

4. (5 points) Use add rd, rs, rt (addinon) and addi rd, rs, imm (addition
immediate) instructions only te—show—the smimmal sequence of MIPS
instructions for the C statemenrow— F;*'-’m?..;:..é.sﬁumc that a corresponds to
register $s50 and b corresponds ToTemister .
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5. (20 points) Assume that processPys rﬁ?ﬁﬁg, Py and P, 1s ready. Now 2, |
1ssues a read() system call. The @ is transferred to kernel. After 1ssuing |
the command 1o the controlier, kérnl:l has npthing to do. So it chooses the
.P: 10 run. 1 — /

{a) (5 points) What states ar,e’P,-, Pi, and Pynow?

While P; is running, clock interrupt 'happm-lcd, The CPU 15 transferred to
kernel agan.

(b) (5 points) Whar states are Py, Ps, and P at this moment”?

After the handling of clock mterrupt, the CPU now is transferred to ..
While 7; is running, an interrupt from i/o controller arrives. The kernel
takes control and finds that the-datafor theread() of 2, is ready. The kernel
does something and the read(FofP, is compieted.

(¢) (5 points) Whar states ar¢ 7|, P, and F; at this moment?

(d) (5 points) After the handlihg of Uo Interrupt, can the CPU be

I"
transferred to P,° | — |

0. (10 points) Why does not the LRE-afgorithm gxhibit Belady's anomaly?

7. (20 points) The disk space of a file can be allocated in lIinked list.
(2) (10 points) What are the two problems with the linked list? (space/time)
(b)(10 points) The FAT file system is actually implemented with linked list
but with some efforts to alleviate these problems,

"

Describe the approach of AT fa
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