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= :(Scheduling Criteria) dgiall julaa
- . .
o5 dsaal) (e waail dudaly Hll B aadind ¢ 4 5K all
» dadladll

CPU utilization : keep the CPU as busy as
possible(d sxie Flleall Jza).

Throughput : of processes that complete their
execution per time unit (# 3 j>iell Glleall 222,
(e

Turnaround time: amount of time to execute a
particular process. (L 4age 285 o 331 <8 ),



/

 — T —
“» Waiting time : amount of time a process has

been waiting in the ready queue

(A.\AA.\J\ uﬁ\.&)}i@\_\u\dﬁ M\ c)..L.u.\Lgﬂ\ u.n)j\)
Response time : amount of time it takes from
when a request was submitted until the first

response is produced, not output (for time-
sharing environment)

Burst Time :
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:First-Come, First-Served (FCFS) Scheduling .1

Vol b e 388 o aaiad ¢ Agaall 3ok dava) (e i
o Shleall Can dlllia oS, ¢ (FIFO) allnall ) Y51 day
LS)AY‘ QJ\ Ay Al 3aa) g (e elgBY) Aie « Ready S
olal Joaall Hll | Caall dania

\\

4e2dll (e ) Jsa sl () Arlenl)
3 0 P1
6 2 P2
4 4 P3
S 6 P4
2 8 Ps5
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AN e sy i A Chlell das
o Jle e 4 Al shall Glleall & las 38e & SFCFS
Process Burst Time a o elLa

P 24
P, 3
P3 3

Suppose that the processes arrive in the order: P, ,
P,, P, The Gantt Chart for the schedule is:

P P P

1 2 3

0 24 ")y, 30
Waiting time for P, = 0; P, = 24; P,=27
Average waiting time: (0 + 24 +27)/3 =17
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P,,P,,P,

The Gantt chart for the schedule is:

0 3 6 30

Waiting time for P,= 6; P, =0.P,=3
Average waiting time: (6 +0+3)/3=3
Much better than previous case

Convoy effect short process behind long process



~~—:Shortest-Job-First (SJF) Scheduling .2
4 phall 028 g Vgl 285 pellaall 8 ) yuad U8 2l ) dleall
u.\.cj.muj\e.ms.\.\joj.\uaj\ L.\MM\GL:M
Jsas e (i) ax)Non Preemptive .|
o&hm jdﬂ e ¢ L\AJ dﬂ‘}[\ CJLLAM )\_\;,3 u\.slud\
(e 3
Gbleall Joay dic:( @Y )Preemptive .—

O J8) 3aa dolac a8 die ¢ Lia ) JBY llaall s,
2atiy Anlll dleall Glay) aid mlall Lple Jen A
Y- e I DJJJAJ‘

Lﬁ.\.bq Q_\Sj )..;aﬂ‘ d}h &j.\j‘
Shortest- Remaining -Time-First(SRTF) -



/7 o — :
Jlia
Process Arrival Time Burst Time
P, 0.0 7
P 2.0 4
B 4.0 1
£ 5.0 4
SJF (non-preemptive)
P, P, P, P,
e e e s e e o v
0 ety 12 16

Average waiting time = (0 + 6 + 3+ 7)/4 =4



Process Arrival Time Burst Time
P 0.0 5
& 2.0 4
P, 4.0 1
P, 5.0 4
SJF (preemptive)
P, P, |P, | P, P, P,
| | | o EE
o) 5 4 5 7 11 16

Average waiting time= (9 + 1+ 0 +2)/4 =3

11
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\ Primitive
1 LA Jraa

OV ey Jass s JISS
e

Starvation 4elsall oend 4S50 g



e
. - :Priority Scheduling .3
dae )l A L:A azall Lalay dallaadl dae ) Al sda Chadddnl
-
Alaiul Jae Aol oy LW Agan Gopad (R
s bty High Response Ratio Next(HERR)

A_JAG dﬁcujj}\ (C_\M JJ.C_) J\JSAUMMJJJy\

Burst Time 423!l sy | Priority 44 sY) Alanl)
10 3 P1
1 1 P2
2 4 P3
1 5 P4
5 2 5

13



P1=6, P2=0, P3=16, P4=18 , p5=1
;o JUEBY) (e ) Jaw gl

(6+0+16+18+1)5/ = 8.2
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XENIEDN P A5 5V Jasll (e Llaall
4 3 0 P1
3 4 1 P2
3 6 2 P3
5 5 3 P4

Gantt habis auy)l | Lo Jsany dery mlladdl S 1
L 38 dery OIS 18] Cilileal) 285 A4S a5l
.Non Primitive °

Primitive ¢

15
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:Non Primitive
P P P P

1 3 4 2

SO llaal) O aaes g JaiSH L'j ‘55\ p1 dolaadl 2ot
:Primitive

P P2 P P P P1

AT Ddie 3aa) g Aaie ) 33 g amy Po J pea g (and Py dalanll 281
1384 g P32l o (pfaie ) Gfas g ) g pe az g P2 2l
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e :Round Robin (RR)ScheCEling 4
lasay Jaad Cua dia 3 AS el o seda dpa ) A1) 038 padiud
ity JaiS5 ol 13 Aigaa 558 Zaga JSI aai (SI ¢ FIFO
Cia Al ) AL Dleall 2a3 5 5 AT Adee ) il
. Ready

Each process gets a small unit of CPU time (time quantum)
Al 131 dadlaall 3as 5 Jaly 4 allad Culd () Adee 5V ()55
oAl e 5 ) gl Uit L S,
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The Gantt chart is:

Process Burst Time
53
2 17
- 68
24

P

1

P

2

P

3

P

4

P

1

P

3

P

P | P

4 1

3

P

3

D20 57 5L 7 9y 1y

121 134 154 162

Typically, higher average turnaround than SJF, but

better response
Quantum Time = 20

18
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1.  Multilevel Queue
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2.  Multilevel Feedback Queue





