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eduling

Performance scheduling

Shortest job first

Waiting time: 0..10, average: 3.4 — Turnaround time: 1..14, average: 6.0

=z Can be sensitive to non-deterministic arrival sequences.

20 Uwe R. Zimmer, The Australian National University

Performance scheduling

Shortest Remaining Time First (SRTF)

Waiting time: 0..6, average: 0.7 — Turnaround time: 1..21, average: 4.4

1 Optimized for good averages.
1> Prefers short tasks and long tasks can suffer starvation..

1 Better averages than Feedback scheduling but with longer absolute waiting times!

chapter 6: “Scheduling

© 2020 Uwe R. Zimmer, The Australian National University

up to page 459)

© 2020 Uwe R. Zimmer, The Australian

Shedulig -

Performance scheduling

ghest Response Ration "i. “ First (HRRF)

Waiting time: 0..9, average: 4.1 — Turnaround time: 2..13, average: 6.6

1 Blend between Shortest-Job-First and First-Come-First-Served.
Prefers short tasks but long tasks gain preference over time.

1 More task switches and worse averages than SJF but better upper bounds!

pter 6: “Scheduling” up t

al University

Scheduling
Performance schedulin |

Comparison (in order of appearance)
ITTT]

|
RE Il Wait'ini timesi iA"eFagesﬂ
N et urnaround times :|

O

TR R——Y
TR ——
I 71T T1T

I I

T T T T T T T T T T T
35

30

%
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Scheduling
Performance scheduling

Comparison by shortest maximal waiting

T -
i

e el i el e o
el e e e
T T
- Waiting times Averages]

]IEE T!lr!around times g

TTTTTT™T

T T T T I T T T T T T
30 35

i Providing upper bounds to waiting times = Swift response systems

Scheduling

Performance scheduling

Comparison by shortest maximal turnaround

TTTT I N et o
M7 I [T [ Waiting times Ayerageyy
ol eT— Turnaround times ]

I e —— g

e T —— =

i e R

1> Providing upper bounds to turnaround times = No tasks are left behind

© 2020 Uwe R. Zimmer, The Australian National University

Scheduling
Performance scheduling

Comparison by shortest average waiting
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Scheduling
| erformane Chduling B

Comparison by shortest average turnaround
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Performance scheduling Predictable scheduling

Comparison overview Towards predictable scheduling ...

Pre- Preferred Starvation

Selection . Waitin Turnaround ; . . . .
emption S jobs possible? Task requirements (Quality of service):

Methods without any knowledge about the processes s Guarantee data flow levels
long average &
short maximum )
good average & 1 Guarantee deadlines

large maximum sa 1> Guarantee delivery times

short average &
long maximum

FCFS max (W) no long equal == Guarantee reaction times

RR | equal share yes bound

priority
queues

FB et > Provide bounds for the variations in results

yes very short

Methods employing computation time C; and elapsed time E; Examples:

SJF min (C;) no medium medium short
HRRF W, +C controllable controllable

i no . .
max{t—c; ) compromise compromise

¢ Streaming media broadcasts, playing HD videos, live mixing audio/video, ...
controllable no * Reacting to users, Reacting to alarm situations, ...

¢ Delivering a signal to the physical world at the required time, ...

SRTF | min(C; E) yes very short wide variance short yes

©2020 Uwe R. Zimmer, The Australian National University page 452 of 758 (chapter 6: “Scheduling” up to page 459) ©2020 Uwe R. Zimmer, The Australian National University page 453 of 758 (chapter 6: “Scheduling” up to page 459)

Scheduling = Scheduling
Predictable scheduling Predictable scheduling
Temporal scopes Temporal scopes

Common attributes: Common attributes:

F— max. elapse time ==}
deadline

. . . ~& max. delay
. 1 y L]
Maximal execution time i< min. delay

max. elapse time

. . . <& max. delay
Maximal execution time i<t min. delay

1 10

created created activated

© 2020 Uwe R. Zimmer, The Australian National University page 454 of 758 (chapter 6: “Scheduling” up to page 459) © 2020 Uwe R. Zimmer, The Australian National University page 455 of 758 (chapter 6: “Scheduling” up to page 459)




Scheduling Scheduling
_ I yP————
Temporal scopes

Predictable scheduling

Temporal scopes
elapse time —————#

Common attributes:

max. elapse time
deadline

Common attributes:
elapse time ————»+
max. elapse time
h
. . . & max. delay
L]
Maximal execution time ' min, delay

deadline
1 10
activated

h

<& max. delay
~a min. delay

created

suspended

re-activated
terminated

¢ Maximal execution time

20
page 457 of 758 (chapter 6: “Scheduling” up to page 459)

activated re-activated
terminated

created
suspended
© 2020 Uwe R. Zimmer, The Australian National University
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Scheduling

Summary

Scheduling
Scheduling

Predictable scheduling

Common temporal scope attributes

¢ Basic performance scheduling

* Motivation & Terms
* Levels of knowledge / assumptions about the task set

Temporal scopes can be:
1> controllers, routers, schedulers, streaming processes,
¢ Evaluation of performance and selection of appropriate methods

Periodic
1> periodic ‘on average’ tasks, i.e. regular but not rigidly timed,

Aperiodic
> user requests, alarms, 1/O interaction, ...
¢ Towards predictable scheduling

Sporadic / Transient
Deadlines can be:
= single failure leads to severe malfunction and/or disaster
* Motivation & Terms
¢ Categories & Examples

page 459 of 758 (chapter 6: “Scheduling” up to page 459)

e

hed

P/ication

Ny llHard”
1= results are meaningless after the deadline
iz only multiple or permanent failures lead to malfunction

© 2020 Uwe R. Zimmer, The Australian National University

“Firm”

Cs def’

= results are still useful after the deadline

page 458 of 758 (chapter 6: “Scheduling” up to page 459)

“Soft”

o | Se, ma nti“‘ﬂa‘
% ap

© 2020 Uwe R. Zimmer, The Australian National University







