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Motivation

* Shortest Remaining Processing Time
(SRPT ):

— Optimal

— Complexity increases as the number of
jobs in the queue increases.

* Approximations to SRPT — Static Priority
(SP):

— Grouping jobs into classes
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Adaptive Scheduling (ASCS)

* m+1 classes

* new job routed to class k, if:
— smaller than k and
— larger than m - k of the previous m jobs

* Class with smaller jobs: Higher priority
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Questions we ask

* Is the performance of ASCS comparable to
that of SRPT?

* Is the performance of ASCS better than
SP?

* Does performance depend upon any
specific system parameters?
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System Description

* Parameters
— Job Size distribution
— Traffic intensity (and thus arrival rate)
— Simulation time
* Metrics
— Mean waiting time
— Mean response time
— Mean queue length
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Simulation

p=A/u, Vary p from 0.1 to 0.9
For each p, plot waiting time per process.
Apply Welche's procedure

Plot mean waiting time vs p, for all three
scheduling algorithms.

* Assumptions
— Arrivals : Poisson
— Job size distribution is known
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System Model

* Event oriented model: ARRIVAL,
DEPARTURE

* Data structures (Code snippets given in
Appendix)

— Process
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— Configuration
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Job Size ~ Pareto (1, 2)

Mean Waiting Time vs rho for ASP, SP, SRPT
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Job Size ~ Weibull (.5, 2)

Mean Waiting Time vs rho for ASP, SP, SRPT
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Job Size ~ Weibull (.5, 2)

Mean Queue Length vs rho for ASP, SP, SRPT
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Job Size ~ Weibull(.5, 2)

Mean Response Time vs rho for ASP, 5P, SRPT

I | | J .F'l.SIB x

SP «--de--

k)
E
=
@
i3]
c
o
o
]
k]
cr
c
]
Jak]
=

-
=
!
>
>
K
F
S
=
N
=
=
. =
| o>
S >
K
F
S
=
-
| =
N
. =
| =
=




Job size ~ Geometric (.95)

Mean Waiting Time vs rho for ASP, SP, SRPT
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09% Confidence Interval

Mean Waiting Time vs Rho for Adaptive Scheduling Algorithm
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Conclusions

* ASCS achieves performance of SRPT,

when the job sizes follow heavy-tailed
distribution.

* ASCS outperforms SP in all cases, with
very little overhead.
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Retferences

* Predrag R. Jelenkovic and Xiaozhu Kang and
Jian Tan. Adaptive and Scalable Comparison
Scheduling. SIGMETRICS07, June 1216,
2007.

Welche’s Procedure for determining steady
state-

http://www.cse.iitb.ac.in/perfnet/cs681/reso
urces/welchesProc.pdf
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Appendix

class Process

{

VU LU I AL A I I

private:

int pid;

float ArrTime;
float JobSize;
float WaitingTime;
float DepTime;
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typedef enum { expo, pareto, geom, weibull }
Distrn;

class Configuration

{

private:
float ArrRate;
Distrn distrn;
float paraml, param2;
float simTime;
int m;
int numProc;
int numRepeat;
int window;
float rho;
float z;
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