seieduling Algoritm1: FGES

Problem Data

Process Start Burst Time t
A 0 7
B 4 4
C 5 1
D 9 1
E 12 3

Legend

M = process missing the processor

A = process A executing

B = process B executing

C = process C executing

D = process D executing

E = process E executing

1. F1rst Come First-Serve (FCFS)

Scheduling Chart
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A scheduling decision is made at
a time point, and then some
process runs during the time
interval between time points.
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= the time interval from 0 to 1

t = processing time required (burst time)

T = elapsed time (including missed)

M = T-t = missed (idle) time for process

R = t/T = ratio (response) time

P = T/t =penalty ratio = 1/R

Process t T M R P
A I I 0 1 1
B 4 I 3 417 714
C 1 7 6 1/7 I
D 1 4 3 1/4 4
E 3 4 1 3/4 4/3
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Sefiediing Agoriim2: RoundBokin (&R

Problem Data Legend
Process Start Burst Time t M = process missing the processor
A 0 7 A = process A executing
B 4 4 B = process B executing
C 5 1 C = process C executing
D 9 1 D = process D executing
E 12 3 E = process E executing

2. Round Robin (RR)

Scheduling Chart

B B M M B M B M M B

E M E E E

Tme 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Run AlJA]JA]JA]IB]JA]J]C]IB]JA]|B]ID]|]A]|B]E] E]| E JRunning on processor
QP1 AJ]C|B|J]A|B]IDJA]B]E Queue Position 1
QP2 B| A Al B Queue Position 2
QP3 Queue Position 3

Cr:hlig AT TATFATTATTB TATTC T BTTATB D TATTB T ETE TE

When adding to the back of the queue, a new process is added first then the preempted process

Process t T M=T-t R=t/T P=T/t
A 7 12 5 7/12 12/7
B 4 9 5 4/9 9/4
C 1 2 1 1/2 2
D 1 2 1 1/2 2
E 3 4 1 3/4 4/3




Sefieduling Algorittim 3: Shiorigstlob FirstSIE

Problem Data Nonpreempiive

Text includes SRT as a special case of SJF,
but | don't. So SJF is always nonpreemptive.

Process Start Burst Time t
A 0 7 Easy if you know burst length.
B 4 4 In practice, must estimate.
C 5 1
D 9 1 A form of priority algorithm, where
E 12 3 priority is determined by (estimated)

burst length.

3. Shortest Job First (SJF)

Scheduling Chart

A

B B B B

C M M C

D M M M D

E M E E E
Tme 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Run AlJlA]JA]JAJA]JA]JA]JC]|B]|B]IB]|B]|D]E]E] E JRunning on processor
RL1 BJ]C|]C]|B D|D]D]J]E Ready List, position 1
RL2 B|B Ready List, position 2
RL3 Ready List, position 3

el AT A HATTATA A A TC BB B BDHE E D E

Process t T M=T-t R=t/T P=T/t
A 7 7 0 1 1
B 4 8 4 4/8 2
C 1 3 2 1/3 3
D 1 4 3 1/4 4
E 3 4 1 3/4 4/3
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4. Shortest Remaining Time (SRT)

Scheduling Chart

D

E
Time
Run
RL1

RL2
RL3

If two processes have equal priority, the one waiting longer in the ready list is chosen.

el Aot

roblem Data

Process Start Burst Time t
A 0 7
B 4 4
C 5 1
D 9 1
E 12 3
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Preemptive, based on time left in burst.

Easy if you know burst length.
In practice, you must estimate.

A form of priority algorithm, where
priority is determined by (estimated)
remaining burst length.

M E E E

O 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
AlAL]A AJCJA]A|B|D]B]B]|B]E]E]E |Running on processor
BlJ]A|B]|B B E Ready List, position 1

B Ready List, position 2

Ready List, position 3

Cr:hlil TATTATFATTATTTATCHTATATNB DB BB ETNE TE

Process t T M=T-t R=t/T P=T/t
A 7 8 1 718 8/7
B 4 9 5 4/9 9/4
C 1 1 0 1 1
D 1 1 0 1 1
E 3 4 1 3/4 4/3
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SRT has the shortest missed time

If two processes have equal priority, the one waiting longer in the ready list is chosen.

Problem Data

Process Start Burst Time t Priority
A 0 7 4
B 4 4 0
C 5 1 2
D 9 1 1
E 12 3 3

5. Nonpreemptive Priority

D
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Time
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el Mgustin ;. Nonpregmptue ol

0 is the highest priority

Many ways of choosing priorities:

- if you use estimated run time, you
get shortest job first

- here, assign priorities

Ready list ordered by priority
first, and arrival time second

Scheduling Chart

M M M B B B B

M MM M M MM C

M E E E

10 11 12 13 14 15 16 17 18 19 20

D

C | E | E | E JRunning on processor

E Ready List, position 1

O|m >

B
D
C

B
DJC
C

Ready List, position 2

Ready List, position 3

el AT A THATTATA A AT B B B B DECE E L E

Process t T M=T-t R=t/T P=T/t
A 7 7 0 1 1
B 4 7 3 417 714
C 1 8 7 1/8 8
D 1 3 2 1/3 3
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If two processes have equal priority, the one waiting longer in the ready list is chosen.

seheduling AlyorithmG: Preempiue Priosity

Problem Data

Process Start Burst Time t Priority
A 0 7 4
B 4 4 0
C 5 1 2
D 9 1 1
E 12 3 3

6. Preemptive Priority
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0 is the highest priority

Many ways of choosing priorities:
-- e.g., use estimated run time
-- here, priorities are assigned

Ready list ordered by priority
first, and arrival time second

Scheduling Chart

11 12 13 14 15

16 17 18 19 20

A |Running on processor

Ready List, position 1

1 2 3 4 5 6 7 8 9 10

AJAJA]A|B|IB]B|B|IC|IDJA]JA]JE]E]E
AJC]JC]|IClA]A AlTALA
AlTALA

Ready List, position 2

Ready List, position 3

eI AT A HATA B B BB C DA TA E T ETE A

Process t T M=T-t R=t/T P=T/t
A 7 16 9 7116 16/7
B 4 4 0 1 1
C 1 4 3 1/4 4




seheduling Alyorithm - Eeedizack (EB)
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If two processes have equal priority, the one waiting longer in the ready list is chosen.

Problem Data

/.

S

Use burst time to automatically determine
priority. The longer the burst, the lower

Process Start Burst Time t
A 0 7
B 4 4
C 5 1
D 9 1
E 12 3

the priority.

Use multiple queues, each sorted by arrival
order. Choose first process from highest
level queue. Number of queues, Q = 3.

Always preemptive. Here, quantum q = 2.

Multilevel Feedback Queues (FB)

el A0 AO A1 A1 M M A2 A2 M
B BO BO M Bl Bl Scheduling Chart
c M Co |
D B0l
E EO EO E1
Tme 0 1 2 4 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Run AlAL]A B CI|B|B|DJA|JA]|E]E] E]| A JRunning on processor
QO Queue 0: pos 0
Queue 0: pos 1, etc.
Q1 B Queue 1: pos 0
Queue 1: pos 1, etc.
Q2 A AlA]JA]A AlJA]A Queue 2: pos 0
Queue 2: pos 1, etc.

er:hlig AT A HATATB B HC B B D A TTATTE E TE A

Process

t

T

M=T-t

R=t/T

P=TI/t
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