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Abstract:

Due to the significant impact of the rotational scheduling algorithm in improving the utilization
of the processor, this research focuses on the modern improved versions of this algorithm.
This paper deals with nine recent versions of Round Robin algorithm, including two versions
about rotational scheduling in cloud computing.

A comparison is made between modern algorithms and their efficiency with traditional ones,
and algorithms are tested on the same procedures (tested and implemented on procedures
with different arrival times and different burst time) and the optimum algorithm was
determined to work with the aim of improving utilization cpu by improving its basic
parameters (AWT — NCS - ATT — ART).

Improving the main parameters of Cpu by reducing: (average waiting time (AWT) —number
of context switches (NCS) - the average turnaround time (ATT)) and increase Throughput
time.

The comparison took place in two stages:

1- A set of specific procedures (5 procedures) that have a different specific arrival time and
a different specific burst time.

2- A set of (100 procedurals) with random latency and burst time the python codes for the

proposed algorithms were written in the research, verified and showed the results.

Keywords: Round Robin algorithm — cpu utilization — burst time .
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RRDTQ Juajlsid Astiall Jabaiall:(2) o) J<il

process with different arrival time:(1) a8, Jaad
Process Arrival time Burst time
P1 0 18
P2 3 23
P3 4 10
K8P4 8 35
P5 10 14
RR ROUND ROBIN:
TQ=10
Pl P2 P3 P4 Ps Pl P2 P4 Ps | P2 P4 P4
0 10 20 0 40 S0 5B 68 78 82 BS 95 100
Time (ma)
Gantt chart representation with TQ=10:(3) a8, J<&l
TO=15
"l P2 3 P4 s Pl P2 P4 P4
0 15 ETT an 58 1) 72 ] LT
Time (ms}

Gantt chart representation with TQ=15:(4)a8, J<&
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Gantt chart representation of proposed RRDTQ algorithm:(5) ?BJ Jgéd)
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Round Robin s RRDTQ ujjlsd o dslall gilii :(2) ad) Jgaad)

Algorithm | Time Average Average No. of | Average Average
Quantum Waiting Turnaround | Context throughput response
(TQ) Time (ms) Time (ms) Switch time
RR 10, 15 46 , 49.2 66, 67.2 10,7 5,44.2 20, 28
Proposed 18.,20,9,3 | 29.6 49.2 6 24.6 30
RRDTQ
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Pick next process from ready queue
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Enhanced quantum time= ceiling (mean + minimum time)/2=14

PL  [P1 [P3 [P5 [P2 [P2 [P4 [P4 P4

0 14 18 28 42 56 65 79 93 100

Gantt chart representation of HYBIRD algorithm:(7) a3, J<&

Determining Proficient Time Quantum to Improve the Performance of [2] &ldll 4wl 4 -3
L3l Aadladll Baag oAl Cpaen ) aags A lsa Galdl aaa Round Robin Scheduling Algorithm
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Gantt chart representation of DPTQRR algorithm:(8)a8, J<ad)

Improved Round Robin Scheduling Algorithm with Progressive Time  [7] 4xll 4wl 8 -4

doaed o Ajalall ) (e ddlide EVS 8 Loy dlyhay mllaall 48 it S dloyha 158 5 ¢ Quantum

Gl 53l &8 M(remaining burst time)  Lpaaall mlleall dad)l Gy ) Sie (<o mlled) d2d)
1daa)y)eAl %A’JM\ Jaladal

IRRPTQiuaj sl (stical) dabaiall:(9) a8 JSil

113



Journal of Hama University — vol.5 -No.20-2022 202200 sdad) dand) = paldd) alaal) — Bles daala ddaa

¢ C¥aleal) o
TQ,=(P;+Py+ P% + Pyj2+1)) /4
TQz = (Pi+ Py + Peeyyn/2-1)) + Peeitn/2+1))) /4
n
ABT = zlAVG(Pi)
EREEPWIE SNICUNJo
el J5) 8 pllaal) B ) ad Ja gia : ABT
A a3 8 : Py
5AY) 4 1) Py
ajalad) i) (b bl adl gllaall i) o G (e (aa sl) Aal) (B sl)) P iy 2y

S s ARl A1 2 2 P oipov/2-19)

S sl 48330 Al 2Y) 2 Peiiny241))

IRRPTQ 4 & 5 a2y Gantt chart Labhis (10) JS&l g s

P1 P3 P3 P3 P1 P5 P2 P4

0 4 8 10 14 28 42 65 100

Gantt chart representation of IRRPTQ :(10) a3 J<al
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Gantt chart representation of IVRRAM :(11)a8, J<il
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Gantt chart representation of SRR algorithm:(13)a8, J<&l
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Calculate DTQ

For p(i):
DTQ (i) =iTQ +(iTQ/ (BT ()+ DTQ( - 1)) "2

\_1

no IEBT() - yes
DTQ(i)=0
If BT(i)}-DTQ() !=0
&& BT(i)}DTQ(i) <=
DTQ ()+SDG)
yes Execut;s pll;o;ms for @
no
Execute process for
Exec'ute process s BT @
using DTQ
ADRR 4.4 )5l ‘..éj'ﬁ"'“ Jakadlall: ( 1 4)@§J Jad
P1 P3 PS P2 P4
0 18 28 42 65 100

Gantt chart representation of ADRR :(15)ad, J<ill

dulad) duwgal) %A i)y gal) ddgaal)

Time Efficient Round Robin Job Scheduling (NARR) in Cloud [4] A5¥) d))al -1
2y Jasussll Gl ayda (e cllyg Calisal s 435lheg A€l ke 558 Gaald) ~ 532 Computing
Balall ) AdE b diliad) el e
Apalall i)y 3 ahadl slledl Clidy af o o aussl) Lall o Lol 55
P1 P3 P5 P2 P4 P2 P4

0 18 28 42 60 78 83 100

Gantt chart representation of TERR algorithm:(16)a2; J<i)
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laa« Improved Round Robin Scheduling Algorithm for Cloud Computing [9]4utll du))all & -2
508 Gob oo Hala Ul A 8 Auladl dasal) b Citllagll bl o ol el e 50 4 G
Glal ) Lausies ool ausie pen iyl 0o oS Gl Glaa & g Aalall mlledll 338 J Uy il aY)
el BA e dileal) (arads Cpaady Gl OSeall o ¢ Aagiall Ay lsal) iy Gl DA Ga el
8 = Laclai Lguiy am il aV) o 34,48l Jawgia BTDIFFI]
22.5 = gllaall iy pf Jaussie

31= plleal) Glod) ad Javgia + liha¥) o Ge il bugia = (el 55ll) TQ

P1 P3 PS P2 P4 P4

0 18 28 42 65 96 100

Gantt chart representation of IRRCC algorithm:(17) a3, J<a)

45 lall duilgil) miliitl—4

b Wk o5 Al ddaaal) dadygal) Algaad) ciluajlsh Ao clulaY) L dulgdl) mili) (3) Jsaad g

Adgaad) clbealsad daatyll o)) CBlalaa Ao ol AaSacSl) Al pal) A gand) dajlsd 2 Lgiijliag Giadd)
L ddeaall cllualy RR daajjlsd oo 4d)laall duilgal) miliill:(3)ady Jgaad

Algorithm Time Quantum (TQ) Average Average No. of | Average Average
Waiting Time | Turnaround Context throughput response
(ms) Time (ms) Switch time
RR 10, 15 46 , 49.2 66, 67.2 10,7 51, 44.2 20, 28
RRDTQ 18,20,9,3 29.6 49.2 6 24.6 30
HYBRID 14 25,6 48.8 8 20 30.6
DPTQRR 18,30,5 25.6 50.6 5 20 30.6
IRRPTQ 4,16,20,20,22,24,29 24.8 49.8 7 22 30.6
IVRRAM 9,17,19,23,29 25.6 50.6 5 20 30.6
SRR 7,10,11,14,12,11 25.4 50.4 6 22 28.4
ADRR 18,10,14,23,35 27.6 32.6 4 20 30.6
TERR 18 29.2 54.2 6 24.6 29.6
IRRCC 31 25.6 50.6 5 20 36.6
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:a..a AAlial) ilaa ) ) gAd) ?737333

100
IRRCC

o o Bl Begtdl |, o0

pu_ HYBRID
0 RR

AWTATAT NCS ATH ART

RR ®m RRDTQ m HYBRID ™ IVRRAM m IRRPTQ
SRR ADRR TERR IRRCC DPTQRR

A0y 9al) Agaall Liveaal) ciauay) (s Ailial) il (aje Jabada: (18) 8y J<aal

pladiuly (RR —NARR-SRR-HYBRID - RRDRQ) Gle) ol (e degana Jac aud dAull) 4 \al) dlya
Round Robon -1

Processes arrivetime Burst Time Waiting Time Turn—-Around Time
a0 20 58 BEB156 gg214
a1 a3 10 24128 24138
az 68 5 15380 15385
a3 21 8 201495 20203
94 52 12 27556 27568
a5 37 55 86334 26389
98 4§ 48 TI2TE TT3286
97 33 o257 l4p646 147203
98 a1 65 93846 93911
339 17 98 105390 105488
100 20 LT BRZES 88343

Average waiting time = 59540.48000
Average turn around time = 59&02.55000

RR 4a},l5a1 Python code 3 z 4:(19)ad) J<il)
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RRDTQ -2
FProcesses arrivetime Eur=st Time Waiting Time Turn—afround Tims
90 51 58 184441 184499
91 839 10 47398 47408
Gz 1 5 24940 24945
a3 62 g 38152 391a0
94 T4 12 54685 54707
95 54 55 178660 178715
96 82 g 161762 161810
a7 54 557 338212 338769
g 22 65 185037 185102
93 83 38 220080 220158
100 6& 58 184670 184728
Average walting time = 125032.81000
Average turn around time = 125094.88000
> |
RRDTQ4},l5a1 Python code i  3:(20)a8) J<id)
NARR -3
Processes arrivetime Burst Time Waiting Time Turn-around Time
30 a5 58 161031 161089
91 76 10 43294 43304
92 65 5 23543 23548
93 g g 36506 36514
94 71 12 49460 49472
a5 15 55 156111 156166
96 g2 g 141852 141800
97 10 557 224460 225017
8 97 65 168895 168960
39 15 9s 155161 155259
100 96 58 161253 161311

Average walting time = 106323.53000
Average turn arcound time = 106385.60000
>33 |

-

NARR 4.),l5al Python code 145 ¢ A:(21)ad) J<ill
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HYBRID -4
Processes arrivetime Burst Time Waiting Time Turn-around Time
90 77 58 66465.0 66523.0
91 87 10 19933.0 19943.0
92 46 5 10702.0 10707.0
93 13 g 15818.0 15826.0
94 k1 12 19970.0 19982.0
95 93 55 64383.0 64438.0
96 15 & 56605.0 56653.0
37 56 557 113841.0 1143%98.0
8 8 65 T0035.0 T0100.0
99 8 98 50282.0 80380.0
100 71 o8 66763.0 66821.0
Average walting time = 44561.95000
Average turn around time = 44624.02000
Frr
HYBRID 4.4} ,5al Python code 1%z 4:(22)a8) J<ill
SRR -5

Processes arrivetime Burst Time Waiting Time Turn-around Time

= 14] Ta 64 9589 9653

91 47 T8 9700 G778

a9z 29 53 9807 9860

93 T1 &0 9931 899491

94 5 26 9996 10022

a5 69 87 10091 10178

96 &0 71 10238 10309

a7 77 85 10386 10471

& g2 64 10553 10617

a9 64 40 10681 10721

100 54 55 10775 10830

Awverage waiting time = 5402.90000
Awverage turn around time = 5456.30000
FEF

SRR 4.4 \sa! Python code 1.dii 7 ,3:(23)a8; Jil)
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alla u.é AadAluall Sl 3! 3&3‘ eﬁﬁﬁ

ralad) jay) Jsd saaa Burst time

200000 — SRR
NARR

| HYBRID
RRDTQ
RR

AWT ATAT

RR ®mRRDTQ ™ HYBRID NARR H SRR

Python za e sl &yl gall Agaall Aceaal) i) G Alall il (i Jabaiia 1(24) a8 J<i

1S5

352 (Ol e aliel) Aghsall Alaall daa) i (o yshaall e Jsal e gane puiiy dudd DA (e ad
el ) A S Ll LgDlales (e PDIA (e UtiliZation cpu lleall D) 8 (e

average waiting time (AWT) number of context switches(NCS) ): (0 JS (s PlA (e @l
(average response time (ART) — the average turnaround time (ATT)-

HYBRID — SRR: il jlsall aladnuly elld,

(the average turnaround time (ATT) — number of context switches(NCS) (jasdas

ADRR :ds) lsall Gk e

IRRPTQ :4:) lsall 31y (o (@verage waiting time (AWT) (audis

ibelsdll Gnh e EOlabeall AL (andn 4)lae s JS& Throughput time 84l

TERR — RRDTQ

ADRR, HYBRID,SRR: & Lalsall dlgaall e jghall gaaanl Jead) Gl yleadl of Jasdl cilaliinuy-6
talbuagili-7

AWT — NCS ) dlaleall (ppents (gpoail dayall oY1 (puen ginga Syshae dulyp0 lsin Luaj st s 2538
ook ol ST yohe (el ey Gk e llg Syshall e lsal) Jumdl e Ul (ATT — ART
lgtaady Basly daa) s
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