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Research Title The Development of Virtual Laboratory for CPU Scheduling
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Abstract

The purpose of this article is to describe the development of virtual laboratory for teaching CPU
scheduling. The aim of this research consists of 1) The development of virtual laboratory for CPU
scheduling 2) evaluate the learning effectiveness of using virtual laboratory program for CPU
scheduling.

In study, we implemented and successfully applied a system for undergraduate in
industrial computer technology major, Faculty of Architecture Technology and Industrial
Technology, Phetchabun Rajabhat University.

We evaluated the virtual laboratory by using the effectiveness index (E1/E2) for
analyzing the data and the performance criteria (E1/E2) was at 80/80. The efficiency of this
developed virtual laboratory was 80/83 higher than the criteria value. The students’ learning
achievement after learning with virtual laboratory of post-test was higher pre-test significantly at
the level 0.68, which based on the assumptions value and students’ achievement were higher than

criterion at the 0.60 level of significance.

Keyword: virtual laboratory, CPU scheduling
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v
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1.ﬂﬂﬂ?ﬂnﬂaﬂm@ﬂﬂTii@ﬂ@ﬂﬂTﬂiﬁﬂTiﬂWQTUT@Q aﬂaiﬁllQUgonﬂnn)ﬂWi%ﬂ@1iiﬂﬂ1i
Aas

Y
o . . [ 1 9 (% o
NNU (Scheduling Algorithm) ﬂ\iﬁﬁ%‘i@@]‘lﬂﬁ AYITNITIAATTNNTITNINIULUUDUN

nou'ldnou (First-Come, First-Served Scheduling)

Process Burst Time

P, 5
P, 4
P 6

i CA\Dev-Cpp\LabOS\FCFS\main.exe - el o S

Firzt Come First Serwve
Pleaze input the total number of process:i3

FPlease input the Processz Burst Time
Process[11:5
Process[2]1:-4
Process[31:6

Process_Mumber Burst_Time Waiting _Time Turnaround_Time
Procesz[11] L a L
Procesz[21] 4 L 9
Proceszzs[31 [ 9 15

Average Waiting Time:

4. 66667

Average _Turnaround_Time:

?.66667Press any key to continue . . .

MMNA -1 MITAMNT WM TNV U IAN DU
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2. WALRABUeINITonasneldmsinuvesdansIiu (Algorithm) M3IAMTIINS
9 v
W191U (Scheduling Algorithm) aaa131eae 11/il dreasmstamsumsiauuuudugald

nou (Shortest-Job-First Scheduling)

Process Burst Time

P, 2
P, 6
P 8

i C\Dev-Cpp\LabOS\FCFS\main.exe ESRRal ™

S“hortest Job First
Pleaze input the total number of process:=3

FPleasze input the Process Burst Time
Process[11:2
Process[2]1:6h
Process[31:8

Process_Mumber Burst_Time Waiting_Time Turnaround_T ime
Process[11] a 2
Proceszs[2] [ 2

]
Process[31] g g 16

Average _Waiting _Time:
.33333
Average_Turnaround_Time:

8.66667Press any key to continue .

[] 9
Ml n-2 Mstamsumshaunuudugaldnou
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3. WANRasveImssenssneldmshanuvesdaneIiu (Algorithm) MITAMITIINS

Y
W191U (Scheduling Algorithm) A9a13 1960 111l d1835Mssanamudauaud1nny (Priority

Scheduling)
Process Burst Time Priority
P1 8 2
P2 6 3
P3 4 1
B | CA\Dev-Cpp\LabOS\Priority\main.exe | = | -

Priority Scheduling
Please input the total numbher of process:3

Pleaze input the Processz Burst Time and Priority

Burst_Time:8
Priority:2

Process[2]
Burst_Time:6
Priority:-3

Process[31
Burst_Time:4
Priority:l

Process_Mumber Burst_Time Waiting_Time Turnaround_Time
4

Process[3] 4 a
Process[11 8 4 12
Process[21] b 12 18

Average_Waiting_Time

=5.33333

Average _Turnaround_Time

=11.3333Press any key to continue . . .

v

MANN -3 MIIAMTNMINNULLVIAIMUAIAUANVTIAY

g



30

4. 39MARasveInseneenelanisinauuesdanes iy (Algorithm) MIIANITIAT

9

Y
W91 (Scheduling Algorithm) ada1519a0 113 @2835MIvANAIMINEIAVUDUIUTOU

(Round-Robin Scheduling) Tagfmualy Time Quantum =2

Process Burst Time
P1 5
P2 6
P3 8
P4 4
# C:\Dev-Cpp\LabOS\CRound robbin\main.exe ESRal ™

Hound HRobin Scheduling
Please input the total numbher of process:4

Please input the burst time of process
Please input the burszt time of process

5
6
g
4

A
B
Please input the burst time of process C
D

Please input the burst time of process D:
Please input the time guantum:2

Process execution order: A B C D A B C D A B C C
Process_Mame Burst_Time Waiting_Time TurnAround_Time

6 19
8 23
16
Average _TurnAround _Time = 16.75
Average waiting_time = 11 Press any key to continue . . .

MNA P-4 MITAMTNMTHNULVLIANDIA N IRUULUIUTOU
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WIEMIBEu] Msdamsemsnmauvesrielszaananais

[l
U

Yy _a = A = a v a
UON AUNT | AHN 2 | AUN 3 FHAINNADANAON wamsyszaiu

[

I a a { a °
ﬁqﬂﬁzﬁ\iﬂ!,ﬂfﬂquﬁ]ﬂiiu iof 1 vjﬁt’JufmJ15aa‘ﬁ‘umﬂ:meJ1mmzamuzmwmummmi

FAMINNMINNUVIVBIH U Tzuanana1d]d

1 +1 +1 0 0.67 1918
2 +1 0 +1 0.67 1414
3 +1 +1 +1 1.00 1414
4 +1 0 +1 0.67 1918
5 +1 +1 0 0.67 1414
6 0 +1 +1 0.67 1918

[

J a a 9 { 9. a [ 1 ]
’mqﬂﬁzmmqus&mim 6U'E]ﬁ 2 @Ldﬁﬂuﬁ’lll’lﬁﬂﬂ‘ﬁ“]_l'lﬂﬂﬁﬂﬂ’]ﬁllagﬂ'ﬂﬂllﬁﬂ@]’l\ﬁl'ﬁ]\‘l'ﬁ]aﬂ@

a (% o . . ' ' Y
5ﬁ‘nm‘iﬁmmiwmimﬂu (Scheduhng Algor1thm)611m1/fu’wﬂizu’mNaﬂm\umammﬂlﬂ

7 1 1 +1 1.00 1414
8 +1 +1 +1 1.00 151
9 +1 +1 0 0.67 1414
10 +1 +1 +1 1.00 1414

o JAa a Y 9 v a . .
Togseaanmangans sy 3. e lanan1slszliuma (Algorithm Evaluation) 118y
WieuRenlsea@nTmnmsiauevaneINUNTIANITINNTINNY (Scheduling

Algorithm)voaniiellszaananaruaazuuy1a

11 +1 +1 +1 1.00 1418
12 +1 0 +1 0.67 1414
13 +1 +1 +1 1.00 1414
14 + + +1 1.00 1914
15 +1 +1 +1 1.00 1414
16 +1 0 +1 0.67 1414
17 +1 +1 +1 1.00 1414
18 +1 +1 +1 1.00 1414
19 +1 +1 0 0.67 1418
20 1 1 +1 1.00 1414
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