11.11 None of the disk-scheduling disciplines, except FCFS, is truly fair (starvation may occur).

a. Explain why this assertion is true.

FCFS 33T request BISERIER, HMEAR, EHETREHRINENS;

b. Describe a way to modify algorithms such as SCAN to ensure fairness.

X request FILIAEER—ALCK— NIER, S0 —RIEEMBENIIRAER
AHERL, AR —MERSFHETRAIHMRI e,

c. Explain why fairness is an important goal in a multi-user systems.

ZHEFESRY, S—1MAPRERX T AEBERFFEMLEIENE, MrIseSHEMEFER
AOERHINEIISR, IWMATENT;

d. Give three or more examples of circumstances in which it is important that
the operating system be unfair
in serving I/0 requests

BB ENE RO FR B BRIRFHIEK
— LRI ER IR X AR ERRHEER ST,
AIaESttEEaINERES,

11.13 Suppose that a disk drive has 5000 cylinders, numbered 0 to 4999. The drive is currently serving a
request at cylinder 2150, and the previous request was at cylinder 1805. The queue of pending requests,
in FIFO

order, is:

2069 1212 226 2800 544 1618 356 1523 4965 3681

Starting from the current head position, what is the total distance (in cylinders) that the disk arm moves
to satisfy
all the pending requests for each of the following disk-scheduling algorithms?

a. FCFS

FAa0T: 2150, 2069, 1212, 2296, 2800, 544, 1618, 356, 1523, 4965, 3681
HIEEE 13011

b. SCAN

FHIA0T: 2150, 2296, 2800, 3681, 4965, (4999), 2069, 1618, 1523, 1212,
544, 356



FHIGNT: 2150, 2296, 2800, 3681, 4965, (4999), (@), 356, 544, 1212,
1523, 1618, 2069
RIEER 9917

11.14 Elementary physics states that when an object is subjected to a constant acceleration a, the
relationship between distance d and time t is given by d=1/2at"2. Suppose that, during a seek, the disk
in Exercise 11.13 accelerates the disk arm at a constant rate for the first half of the seek, then
decelerates the disk arm at the same rate for the second half of the seek. Assume that the disk can
perform a seek to an adjacent cylinder in 1 millisecond and a full-stroke seek over all 5,000 cylinders in

18 milliseconds.

a. The distance of a seek is the number of cylinders over which the head
moves. Explain why the seek time is proportional to the square root of the
seek distance.

IREFHRSIINE, SRR, EEMINEEER:
1/2at'~2 = d/2
t' = sqrt(d/a)
t=2 * t' = 2sqrt(d/a)
b. Write an equation for the seek time as a function of the seek distance.

This equation should be of the form t = x + y*sqrt(L), where t is the time in
milliseconds and L is the seek distance in cylinders.

H:

1 =x + y*sqrt(1)
18 = x + y*sqrt(4999)

/8.
= .
t = 7561 + 2439*sqrt(L)

c. Calculate the total seek time for each of the schedules in Exercise 11.13.
Determine which schedule is thefastest (has the smallest total seek time).

- FCFS 990.02ms
- SCAN 68.85ms
- C-SCAN 78.25ms

d. The percentage speedup is the time saved divided by the original time.



What is the percentage speedup of the fastest schedule over FCFS

23.52%

11.15 Suppose that the disk in Exercise 11.14 rotates at 7200 RPM.

a. What is the average rotational latency of this disk drive?
7200 RPM = 120 r/s
average rotational latency = HE = 1/240s = 4.167ms

b. What seek distance can be covered in the time that you found for part a?

+
]

4.167ms = 0.7561 + 0.2439 * sqrt(L)

195.5 tracks

-
1]

13.9 Consider a file system in which a file can be deleted and its disk space reclaimed while links to that
file still exist. What problems may occur if a new file is created in the same storage area or with the
same absolute path name? How can these problems be avoided?

XNMBERY link SIERFAING, BASEHRE,

% ALE—NERPREAEN link, SXHEMPRAIEHRILATE link K34 BRTLAEE
hash 3f4, S link EE{RER hash {ERYGTUIL link REEERXNMME, FEEERE
fttE= RN ERIARE S

13.13 Some systems automatically open a file when it is referenced for the first time and close the file
when the job terminates. Discuss the advantages and disadvantages of this scheme compared with the
more traditional one, where the user has to open and close the file explicitly.

advantages: XNFTRAPRIRWENREER, AFTEHITEIMNIEIETSH;
disadvantages: RKOAESHNRRRIR, FHIEE,

13.16 Some systems provide file sharing by maintaining a single copy of a file. Other systems maintain
several copies, one for each of the users sharing the file. Discuss the relative merits of each approach

- RERE—fE:
TETE, EANESEMETES, SMRFRERBAINETESHIATTRAIESR,

- BYMERP—9:



RETB8MAPERERNSXARRHERASHINEER, teeREttee, BESSRAAETH;

14.4 One problem with contiguous allocation is that the user must preallocate enough space for each
file. If the file grows to be larger than the space allocated for it, special actions must be taken. One
solution to this problem is to define a file structure consisting of an initial contiguous area of a specified
size. If this area is filled, the operating system automatically defines an overflow area that is linked to
the initial contiguous area. If the overflow area is filled, another overflow area is allocated. Compare this
implementation of a file with the standard contiguous and linked implementations.

- LbEFRERY contiguous allocation FZz:

RTINS R, G EZEE KA, BthafeamRNEER, FEifEESETRE
%;

- HYERHRERY linked implementations:

HERRMETETRS, ST,

14.14 Consider a file system on a disk that has both logical and physical block sizes of 512 bytes.
Assume that the information about each file is already in memory. For each of the three allocation
strategies (contiguous, linked, and indexed), answer these questions:

a. How is the logical-to-physical address mapping accomplished in this
system? (For the indexed allocation, assume that a file is always less than
512 blocks long.)

REIRIRS 1z

- contiguous: YIRS = 7 + BIEHRE/512; offset = BiBHRE%512;

- linked: i& pointer &2 1 byte; FTEEEY BIEMS/(512-1)+1 4 block AHEH
EIXMMRERS; offset = BHEHRS%(512-1) + 1

- indexed: EHIFHE index FKEURE; offset = BIEHRE%512;

b. If we are currently at logical block 10 (the last block accessed was block
10) and want to access logical block 4, how many physical blocks must be read
from the disk?

- contiguous: 1
- linked: 4
- indexed: 2



