


Using Kotlin

via Eclipse Java Neon




To Simulate How

‘OS’

Schedules processes




B First B FirstC [§ FirstC [ FirstComeFirstServekt X |8 ShortestobFirstkt B PriorityQueue.kt B RoundRobin.kt =

btlist: Mutablelist

MutableList

nProcess

TS 1.First Come First Serve

i arriveAt. . (nProcess

currBurstTime
btList i, i, currBurstTime

MutableList

waitTimeli

i bt
waitTime
waitTimelist

ime[ i btList[i].arrivalTime

waitTime
waitTimeTotal = waitTimelis
btlist.size

waitTimeTotal / bilist.size

t




B First B FirstC [§ FirstC [ FirstComeFirstServekt X |8 ShortestobFirstkt B PriorityQueue.kt B RoundRobin.kt =

t: Mutablelist
Ti MutableList

The key

nProcess

arriveat is to execute the process

i arriveAt. . (nProcess m Order Of thelr arrlval
i i

currBurstTime
btList i, i, currBurstTime

waitTimelist: MutableList

i btlist.size
waitTime startTime[i btList[i].arrivalTime
waitTimelist waitTime
i waitTime

waitTimeTotal = waitTimelist
btlist.size
waitTimeTotal / bilist.size




B FirstComeFirstServe.kt X [N ShortestlobFirst.kt M PriorityQueue.kt B RoundRobin.kt

btlist: Mutablelist
startTime: Mutablelist
total time

args
As soon as the process arrives..
We directly follows the order its come in
nProcess
arrivefAt
i arriveAt nProcess
i i
currBurstTime
btlist i, i1, currBurstTime
i btlist.size
startTime total time
J btlist[i].burstTime
total time

-
e !
rt
=
s
LA
rt+
[y
[=p
=

E

1
i+
—
=
=
(1]
o



B First [& FirstC [ FirstComeFirstServe

Number of process:4
Enter burst time for each process
At  Process Burst time(ms)

P1

P2

P3

P4

The waiting time could be calculate as

Ld Fa = 32

= Fa 0G0 LN

follows

Scheduling scheme: First Come First Serve
| ~-P1--| | <---P2---| | -P3] | --P4-|

In summary:

Pl waited ©.88 ms
P2 waited 4.00 ms
sutput: MutableList P3 waited 11.80 ms
[ in o.-totaltine P4 waited 12.88 ms

i < btlist.size
s e Since there are 4 processes,
einindes The average waiting time is 6.75 ms
3 arrivedlist.size
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime

minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum




B First [& FirstC [ FirstComeFirstServe

P1
P2
P3
P4

Ld Fa = 32

The waiting could be calculate as follows

In summary:

Pl waited ©.00
B P2 waited 4.080

e e P3 waited 11.08

(Arrival time

Finished time

] aresuod et . P4 waited 12.06
l-.-.'-h,f:—:l;ls'ta-:‘l:E AN + Burst tlme) .
e Since there are
minIndex
3 arrivedlist.size
arrivedlist.size

minIndex = j

output arrivedList[minIndex

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum

Number of process:4
Enter burst time for each process
At  Process Burst time(ms)

= Fa 0G0 LN

Scheduling scheme: First Come First Serve
| ~-P1--| | <---P2---| | -P3] | --P4-|

ms
ms
ms
ms
4 processes,

The average waiting time is 6.75 ms



B First [ FirstC [ FirstComeFirstServe.kt B ShortestiobFirstkt X [ PriontyQueuekt B RoundRobin.kt =

iLst: MutablelList
MutablelList

finishTime: Mutablelist

2.Shortest Job First

nProcess

arriveAt

i arriveAt nProcess
i i
currBurstTime
ist i, 1 currBurstTime
t currBurstTime

output: Mutablelist

arriv

minIndex

] REREREE IS
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime
minIndex = j
output arrivedList[minIndex rocesshum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<fIminTndex] . nroress




B First [ FirstC [ FirstComeFirstServe.kt B ShortestiobFirstkt X [ PriontyQueuekt B RoundRobin.kt

arrivedlist: Mutablelist
btlist: MutablelList

finishTime: Mutablelist

args
Focuses on
shortest process first,
before actually touching
nProcess
arriveAt time-consuming ones
i arriveAt nProcess
i i

currBurstTime
btlist i, 1 currBurstTime
totaltime currBurstTime
finishTime
output: Mutablelist

i total time

i btlList.size

arrivedlist btiist[i

minIndex

3 arrivedlist.size
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime
minIndex = j

output arrivedList[minIndex rocesshum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<fIminTndex




nProcess

arriveAt

i arriveAt nProcess

[

7l
currBurstTime
st i, i currBurstTime
currBurstTime

Loops through the process pool

L =
nishTim
to pick the shortest one

output: Mutablelist

minIndex

j arrivedlist.size
arrivedlist.size arrivedlist[minIndex].burstTime grrivedlis
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.
o
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minIndex = j

output agrrivedlist[minIndex].processhum




~— Number of process:5
Enter burst time for each process
At Process Burst time(ms)

B First [& FirstC [ FirstComeFirstServe

5 Pl 5
1 P2 A
Since P1 burst time is 6, 2 P3 1
. 3 P4 3
as P2 arrives
4 PS5 5

with less burst time.

The algorithm instantly shift to work on P2

Scheduling scheme: Shortest Job First
[P1] |P2|[P3]|-P2-| |-P4-| |--P1--||--P5--]

In summary:

Pl waited &.88 ms
P2 waited 1.88 ms
P3 waited .88 ms
P4 waited 3.80 ms

output: Mutablelist

i total time

i btlList.size

arrivedlist btlist[i F|5 'L'llaitEd 1E . EE ms

mintnder Since there are 5 processes,

5 oo arriveduist size N T The average waiting time is 4.4 ms
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime

minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
fin me [ arrivedl i<t IminTndex] . nroce=sNum




B First [& FirstC [ FirstComeFirstServe

Same goes for when P3 arrives.
After the P3 is done,
Automatically looks for the next shortest
job
that is left in the pool

output: Mutablelist

i total time

i btlList.size

arrivedlist btiist[i
minIndex
3 arrivedlist.size

arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime

minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
fin me [ arrivedl i<t IminTndex] . nroce=sNum

~— Number of process:5

Enter burst time for each process

At Process Burst time(ms)
5 P1 B
1 P2 =
2 P3 1
3 P4 3
4 P35 2

Scheduling scheme: Shortest Job First
[P1] |P2|[P3]|-P2-| |-P4-| |--P1--||--P5--]

In summary:

Pl waited &.88 ms
P2 waited 1.88 ms
P3 waited .88 ms
P4 waited 3.80 ms
PS5 waited 10.88 ms

Since there are 5 processes,
The average waiting time is 4.4 ms



B First [& FirstC [ FirstComeFirstServe

The waiting time can be calculate the same

way as the first algorithm

output: Mutablelist

i total time

i btlList.size

arrivedlist btiist[i
minIndex
3 arrivedlist.size

arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime

minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
fin me [ arrivedl i<t IminTndex] . nroce=sNum

~— Number of process:5

Enter burst time for each process
At Process Burst time(ms)

5 P1 B
1 P2 =
2 P3 1
3 P4 3
4 P35 2

Scheduling scheme: Shortest Job First
[P1] |P2|[P3]|-P2-| |-P4-| |--P1--||--P5--]

In summary:
P1 waited
P2 waited
P3 waited
P4 waited 3.88 ms

PS waited 16.88 ms

Since there are 5 processes,

The average waiting time is 4.4 ms

8.8 ms
1.88 ms
8.688 ms



~— Number of process:5
Enter burst time for each process
At Process Burst time(ms)

B First [& FirstC [ FirstComeFirstServe

a P1 B
1 P2 4
2 P3 1
The waiting time can be calculate the same . P4 fl
4 PS5 -

way as the first algorithm

Scheduling scheme: Shortest Job First
[P1] |P2|[P3]|-P2-| |-P4-| |--P1--||--P5--]

In summary:

Finished time Pl waited &.88 ms
_ P2 waited 1.88 ms

P3 waited .88 ms

output: Mutablelist

(Arrival time

e : P4 waited 3.88 ms
l“-.h,ff;.l::ta.blhe AN + Burst tlme) .
G U PS waited 16.88 ms
miningesx Since there are 5 processes,
3 in 0. arvivedsis size The average waiting time is 4.4 ms

minIndex = j

output arrivedList[minIndex

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
fin me [ arrivedl i<t IminTndex] . nroce=sNum




[ FirstComeFirstServe.kt [§ ShortestlobFirst.kt B’ PriorityQuevekt X 8 RoundRobin.kt

output: MutablelList

i totaltime

i < btlist.size
arrivedlist btList[i

priorIndex

arrivedlist[priorIndex].priority arrivedList priorit
output arrivedList[priorIndex rocesshum
arrivedlList[priorIndex].burstTime
arrivedList[priorIndex].burstTime
finishTime[ arrivedlist[ priorIndex rocesshum i
arrivedlist priorIndex
output
list[j
list[j

output
i=1

output

MutableList

i btlist.size

waitTime finishTime[i btlist[i].burstTime btlist[i].arrivalTime
waitTimelist waitTime

i waitTime

3.Priority Queue




B First

[ FirstComeFirstServe.kt [§ ShortestlobFirst.kt

output: MutablelList

i totaltime

i < btlist.size

btList[i
priorIndex
j arrivedlist.size

arrivedlist.size
priorIndex = j

B’ PriorityQuevekt X 8 RoundRobin.kt

arrivedList[priorIndex].priority

arrivedlist[j

priority

output arrivedlist[priorIndex].processhum

arrivedlList[priorIndex].burstTime

arrivedList[priorIndex].burstTime

finishTime[ arrivedlist[ priorIndex rocesshum i

arrivedlist

waitTimelist: MutablelList

o
o+
fai
o
+
=

priorIndex

i btlist.size
waitTime finishTime[i
waitTimelist waitTime

i

waitTime

burstTime - btlist[i].arrivalTime

Add priority variable;

Determines which jobs to be executed fist




output: MutableList

arriwv

priorIindex

Loops through the process pool

J arrivedlist.size
arrivedlist.size arrivedlist[priorIndex].priority arrivedlist[j ‘ to pick the shortest one

priorIndex = j

output agrrivedlList[priorIndex rocesshum

arrivedlist[priorIndex].burstTime
arrivedlist[priorIndex].burstTime

finishTime[arrivedlist|priorIndex rocesshum i
arrivedList priorIndex
output

list: MutablelList

- ont 11=+T3



output: MutableList

arriwv

priorIindex

If a higher priority task arrives,

J arrivedlist.size
arrivedlist.size arrivedlist[priorIndex].priority arrivedlist[j ‘ pause the current one to prknjﬁze it first

priorIndex = j

output agrrivedlList[priorIndex rocesshum

arrivedlist[priorIndex].burstTime
arrivedlist[priorIndex].burstTime

finishTime[arrivedlist|priorIndex rocesshum i
arrivedList priorIndex
output

list: MutablelList

- ont 11=+T3



Number of process:4
- = | Enter burst time for each process
At Process Burst time(ms)
& P1 =

B First [& FirstC [ FirstComeFirstServe

1 P2 ]
2 P3 =
3 P4 g
Since P2 has higher priority, Enter priority for each process
At  Process Priority

immediately switch to P2.
Pl -

p2
P3
P4

L fa

L R = &

Scheduling scheme: Priority Queue
|P1||P2-||--P4-—-|]|-P2-[|-P3--|]|-P1-]
In summary:

reived Pl waited 15.80 ms

arrlvedList B P2 waited 6.88 ms

miningex P3 waited 16.80 ms

50 o aprivediist. size P4 waited @.80 ms

output: Mutablelist

i total time

arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime .
minfndex = J Since there are 4 processes,
The average waiting time is 7.75 ms
output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i




Number of process:4
- = | Enter burst time for each process
At Process Burst time(ms)

B First [& FirstC [ FirstComeFirstServe

5] P1 A
1 P2 5
2 P3 A
3 P4 B
The same goes for when P4 which has Enter priority for each process
highest priority arrives At Process Priority
5] o | 1
1 P2 2
2 P3 3
3 P4 i |

Scheduling scheme: Priority Queue
[P1] |P2-|[--Pa-—-| |-P2-| | -P3--| |-P1-]
In summary:

output: Mutablelist

[ areived -~ Pl waited 15.80 ms
arrivedlist btlist[i F| 2 wa i t e d E . EE ms
mintndex P3 waited 16.88 ms
3 arrivedlist.size Fl'q' 'I.'q'a i t E d E 1 EE mS
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime .
minfndex = J Since there are 4 processes,
The average waiting time is 7.75 ms
output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i




Number of process:4
- = | Enter burst time for each process
At Process Burst time(ms)

B First [& FirstC [ FirstComeFirstServe

5] P1 =
1 P2 +]
2 P3 =
3 P4 B
The waiting time can still be calculate the Enter priority for each process
same way as the first algorithm At Process Priority
5] o | =
1 P2 2
2 P3 3
3 P4 1

Scheduling scheme: Priority Queue
[P1] |P2-|[--Pa-—-| |-P2-| | -P3--| |-P1-]
In summary:

output: Mutablelist

[ areived -~ Pl waited 15.80 ms
arrivedlist btlist[i F| 2 wa i t e d E . EE ms
mintndex P3 waited 16.88 ms
3 arrivedlist.size Fl'q' 'I.'q'a i t E d E 1 EE mS
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime .
minfndex = J Since there are 4 processes,
The average waiting time is 7.75 ms
output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i




B First [& FirstC [ FirstComeFirstServe

The waiting time can still be calculate the

same way as the first algorithm

Finished time

output: Mutablelist

(Arrival time

i total time

i < btlist.size + Burst time)

arrivedlist btli
minIndex

3 arrivedlist.size
arrivedlist.size
minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i

Number of process:4
Enter burst time for each process
At Process Burst time(ms)

& P1 =
1 P2 ]
2 P3 =
3 P4 B
Enter priority for each process
At  Process Priority
& P1 =
1 P2 2
2 P3 3
3 P4 1

Scheduling scheme: Priority Queue
|P1||P2-|]|--P4---||-P2-||-P3--| [-P1-]
In summary:

Pl waited 15.88 ms

P2 waited 6.88 ms

P3 waited 18.88 ms

P4 waited @.88 ms

Since there are 4 processes,

The average waiting time is 7.75 ms



B FirstC @ FirstC @ Fi

[ FirstComeFirstServe.kt [§ ShortestlobFirst.kt B’ PriorityQueuekt B RoundRobinkt X

arrivedlist: Mutable

output: Mutablelist

turn
guantumCount

[

List

output

arrivedlist

guantumCount guantumCount guantum
arrivedlist[turn].burstTime
finishTime[ turn i
arrivedList.size i guantumCount
turn turn arrivedlList.size
output
MutablelList

Le: |

guantum

4.RoundRobin




@ FirstC @ FirstC B Fi B FirstComeFirstServe kt B ShortestlobFirstkt B PriorityQueuekt B RoundRobinkt X - =
arrivedlList: Mutablelist
output: Mutablelist
turn
guantumCount
i total time
A <) e Introduce quantum;
arrivedlList bilist[i
Fairly divides tasks amongst
arrivedlist.size arrivedlist[turn].burstTime
turn turn arrivedlList.size Processes in the POOI
output arrivedList[turn rocesshum

arrivedlist[turn].burstTime

guantumCount guantumCount guantum
arrivedlist[turn].burstTime

finishTime[turn i
arrivedlList.size i guantumCount
turn turn arrivedlList.size
output
list: MutableList
output
cq
i

count
j < list.size cq < guantum list[j list[j
1
£q £q guantum
count




arrivedlList: Mutablelist

output: MutableList

quantumCount quantumCount guantum

arrivedList[turn

burstTime

arrivedlList.size
turn turn
output

=t: MutablelList

i quantumCount

Each tasks will be execute

concurrently and equally




arrivedlList: Mutablelist

output: MutableList

quantumCount quantumCount guantum

arrivedList[turn

burstTime

arrivedlList.size
turn turn
output

=t: MutablelList

i quantumCount

Ensures all tasks progress




B First [& FirstC [ FirstComeFirstServe

Executes each task for a turn of 3

(quantum)

output: Mutablelist

i total time

i btlList.size

arrivedlist btiist[i
minIndex
3 arrivedlist.size

arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime

minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTime

arrivedl i<ilminTndex] . nroce<<Num i

= "Number of process:5
Quantum is:3
Enter burst time for each process

At  Process Burst time(ms)
@ P1 =
1 P2 ]

2 P3 Z
3 P4 3
4 P5 ]

Scheduling scheme: Round Robin
|P1P1P1|P2P2P2 | P3P3P3 | P4P4P4 | PSPSPS |P1P2P2 | P3PSPS

In summary:

Pl waited 12.88 ms
P2 waited 13.80 ms
P3 waited 15.88 ms
P4 waited 9.88 ms
PS5 waited 16.88 ms

Since there are 5 processes,
The average waiting time is 13.8 ms



B First [& FirstC [ FirstComeFirstServe

Notice when one task is done
and the quantum is yet complete, it utilize
the remaining turn on the next task
In P1 to P2 to P2

(6 quantum)

output: Mutablelist

i total time

i btlList.size

arrivedlist btiist[i
minIndex
3 arrivedlist.size

arrivedlist.size

arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime

minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i

= "Number of process:5
Quantum is:3
Enter burst time for each process
At  Process Burst time(ms)

@ P1 =
1 P2 ]
2 P3 Z
3 P4 3
4 P5 ]

Scheduling scheme: Round Robin
|P1P1P1|P2P2P2 | P3P3P3 | P4P4P4 | PSPSPS |P1P2P2 | P3PSPS

In summary:

Pl waited 12.88 ms

P2 waited 13.88 ms

P3 waited 15.80 ms

P4 waited 9.80 ms

PS5 waited 16.80 ms

Since there are 5 processes,

The average waiting time is 13.8 ms



B First [& FirstC [ FirstComeFirstServe

= "Number of process:5
Quantum is:3
Enter burst time for each process
At  Process Burst time(ms)

a P1 4
1 P2 ]
2 P3 4
Since in round robin, we neglect arrival 3 P4 3
4 PS5 ]

time.

Scheduling scheme: Round Robin
|P1P1P1|P2P2P2 | P3P3P3 | P4P4P4 | PSPSPS |P1P2P2 | P3PSPS

In summary:

Pl waited 12.88 ms
P2 waited 13.80 ms
P3 waited 15.88 ms

output: Mutablelist P4 waited 9.808 ms

i total time PS waitEd 16.9& ms
i< btiist.size Since there are 5 processes,
arrivedlist btlist[i

The average waiting time is 13.8 ms

minIndex

3 arrivedlist.size
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime
minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i




B First [& FirstC [ FirstComeFirstServe

= "Number of process:5
Quantum is:3
Enter burst time for each process
At  Process Burst time(ms)

a Pl 4
1 P2 5
2 P3 q
Hence a difference in waiting time 3 P4 3
4 P5 5

calculation

Scheduling scheme: Round Robin
|P1P1P1|P2P2P2 | P3P3P3 | P4P4P4 | PSPSPS |P1P2P2 | P3PSPS

In summary:

Pl waited 12.88 ms
P2 waited 13.80 ms
P3 waited 15.88 ms

output: Mutablelist P4 waited 9.808 ms

i total time PS waitEd 16.9& ms
i< btiist.size Since there are 5 processes,
arrivedlist btlist[i

The average waiting time is 13.8 ms

minIndex

3 arrivedlist.size
arrivedlist.size arrivedlist[minIndex].burstTime > arrivedlist[j].burstTime
minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum i




B First [& FirstC [ FirstComeFirstServe

Hence a difference in waiting time

ol R = &

calculation

output: Mutablelist _ F'-q- 'l'llaitEd
i total time Burst tlme

i btlList.size
arrivedlist btli

minIndex

3 arrivedlist.size
arrivedlist.size
minIndex = j

output arrivedlist[minIndex] .processhum

arrivedlist[minIndex].burstTime
arrivedlist[minIndex].burstTime
Fini<hTimelarrivedl i<tIminTndex] . nroce<sNum

P1
p2
P3
P4
P5

In summary:
P1 waited 12.
P2 waited 13.
Finished time P3 waited 15.
.
P5 waited 16.
Since there are 5 processes,

The average waiting time is 13.8 ms

= "Number of process:5
Quantum is:3
Enter burst time for each process
At Process

Burst time(ms)

Mms
ms
Mms
M5
ms

[ T N R Yy Y 5 QR =Y

Scheduling scheme: Round Robin
|P1P1P1|P2P2P2 | P3P3P3 | P4P4P4 | PSPSPS |P1P2P2 | P3PSPS
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