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1. 8:00, JOB1 &3k, FFi&izfT
8:20, JOB2 FiK, HFFnlT
8:25, JOB3 FiK, FEFFLlT
8:30, JOB4 FiK, EfFiBTT
8:35, JOB5 ik, HLFILlT
8:40, JOB6 ZiA, FEFFElT

9:00, JOB1 iZ{T45 . Ky JOBS fRMLET [RIA 5, FaaiafT
9:05, JOB5 {7455, JOB6 i&(7
9:15, JOB6 iZf7455, JOB3 iZfT
9:35, JOB3 iZ{7455, JOB4 i&(7
10:00, JOB4 iEf74E %, JOB2 i&fF

10:35, JOB2 i&{74%
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fEll sRsendlE] RN SeRREZ] EESEE (min)

JOB1 8:00 8:00 9:00 60
JOB2 8:20 10:00 10:35 135
JOB3 8:25 9:15 9:35 70
JOB4 8:30 9:35 10:00 90
JOB5 8:35 9:00 9:05 30
JOB6 8:40 9:05 9:15 35
¥i@%§’§ﬁﬂ‘lﬂ 60+135+70g—90+30+35 — 70min
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] (min) e
0 E i&{T
10 E 457, D iz17
18 D 453, C {7
24 C 453, B i5{T
28 B 255, A 51T
30 A 55
%i@)ﬁ%ﬁq‘lﬂ 30+28+254+18+10 — 929min
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IfIE] (min) e
0 A 1T
2 A %55, B BT
4 C =T
6 D =17
8 E =17
10 B i&{T
12 B 4K, C =17
14 D izfT
16 E =17
18 C iz{7
20 C 453, D =17
22 E &7
24 D =17
26 D 457, E =17
30 E Z53F
TEYREE ] ZHZEZR20E0 = 18min
3. WFE~
A (min) e
0 C T
6 C 455, D =17
14 D 455, B izfT
18 B 45, E 217
28 E 4559, A 217
30 A ZETR
Iﬁi’zj}%%ﬁq‘lﬂ 30+18+g+14+28 — 19.2min
4. WMFEHMR
fsffE] (min) e
0 A 1T
2 A 5%, B infT
6 B 5%, C iz{7
12 C 45, D iz17
20 D 45°1, E =17
30 E #55R

AR [E): ZEOHZE0E0 _ 1gmin



5.1

Why is it important for the scheduler to distinguish I/O-bound programs from CPU-
bound programs?

|/O-bound programs consume a relatively small part of computing resources but a large amount
of I/O operations, by which way they occupy much time as well. CPU resources are designed
to perform computing, so principles for CPU scheduling is to maximize CPU usage. I/O-bound
programs usually do not use up all their CPU quantum, thus make it possible to share CPU
quantums with CPU-bound programs to improve the overall performance.

5.4

Consider the following set of processes, with the length of CPU burst given in milliseconds:

Process Burst Time Priority

P 10 3
Py 1 1
Py 2 3
Py 1 4
Ps 5 2

The processes are assumed to have arrived in the order P;, P», P3, Py, P5 all at time 0.

a. Draw four Gantt charts that illustrate the execution of these processes using the fol-
lowing scheduling algorithms: FCFS, SJF, nonpreemptive priority(a smaller priority
number implies a higher priority), and RR(quantum= 1).

b. What is the turnaround time of each process for each of the scheduling algorithms in
part a?

c. What is the waiting time of each process for each of the scheduling algorithms in part
a?

d. Which of the algorithms in part a results in the minimum average waiting time (over
all processes)?
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b. See Table El
c. See Table E

d. Shortest job first.
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Table 1: Turnaround time
Turnaround time FCFS SJF Priority RR

P 10 19 16 19
Py 11 1 1 2
Py 13 4 18 7
Py 14 2 19 4
Ps 19 9 6 14

Table 2: Waiting time
Waiting time FCFS SJF Priority RR

Py 0 9 6 9
P 10 0 0 1
Ps 11 2 16 5
Py 13 1 18 3
P 14 4 1 9

9.9

Which of the following scheduling algorithms could result in starvation?
a. First-come, first served

b. Shortest job first

c. Round robin

d. Priority

b. Shortest Job First and d. Priority.



