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Abstract: For optimum usage of CPU, suitable process management is fundamental requirement in scheduling. When
a number of jobs are processed, scheduler moves among all processes through a particular strategy so effective
resource utilization can be done. During processing, complications may arise because of various factors resulting into
rest or idle state of scheduler and processing might get gridlocked. In this paper, transition of CPU is represented by
elaborating round robin scheduling scheme over more than one states including waiting state. To study data values,
Markov chain model is proposed under two schemes. For analysis, data model approach has been adapted where data
sets are created on the basis of mathematical linear data model. Schemes are compared on efficiency parameters

through simulation study and graphical analysis.
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I.  INTRODUCTION:

Operating system constantly manages all accessible resources
in optimum way during scheduling. It handles multiple
processes in such a way that they can be scheduled in
efficient manner. During scheduling of multiple processes,
CPU decides which of the process is to be executed next
from ready queue. Processes are managed in terms. of size,
memory requirement, ~burst time etc. through various
scheduling algorithms.

Scheduling involves randomization which can be studied by
probabilistic study. The movement of scheduler over multiple
processes can be analyzed through stochastic study of the
system. Stochastic processes and their application in various
fields have given an elaborated study in the field of computer
science ([1].[2])

For effective processing various scheduling schemes are
available ([3],[4],[5].[6]).An application ofMarkov chain
model is derived for the study of transition probabilitiesin
space division switches in computer networks [7].

A model is proposed by representing that scheduling
algorithms can be improved in multi programming
environment with special reference to task, control and
efficiency [8]. The performance of overall system can be
improved by involving randomization in round robin
scheduling [9]. A new algorithm is proposed to allocate time
quantum in a new way for round robin scheduling scheme
using integer programming [10]. A general class of multi-
level queue scheduling schemes are derived and studied
under a Markov Chain model for CPU transitions under
specific sets [11]. A modified mean deviation round robin
scheduling using random sorting is derived for effective
scheduling [12].
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In this paper two scheduling schemes are discussed which are
based on round robin scheduling. In first scheme transition of
scheduler is random over all process states while in second
scheme, movement of scheduler is limited. Both the schemes
are analyzed through simulation study.

Il.  PROPOSED UNRESTRICTED MULTI PROCESS
EXTENSIVE ROUND ROBIN SCHEDULING
SCHEME

Consider a general level round robin scheduling scheme
having four processes P;, P,, Pz and P, in ready queue. One
more state Ps= W as rest state is also considered. For
processing a time quantum is decided for each process. Here
nwill indicate as n™time quantum allotted by scheduler for
process execution (n=1, 2, 3, ....). The scheme is based on
randomized transition of scheduler over all processes state.
Initially Scheduler can pick any of process from P4, P,, P;and
P,. If any process gets complete within allotted time quantum
then it get out of ready queue otherwise it remains in waiting
queue and wait for next quantum to allot for its processing.
Rest state will be an idle state which accepts random
transition of scheduler over itself from any of process P;..
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Figure 2.1: System diagram ofproposedmulti process
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Figure 2.2: Transition diagram of randem movement of
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MARKOV CHAIN MODEL
SCHEDULING SCHEME

ON PROPOSED

Consider{X ™ 21} as Markovchain where X ™ is

scheduler state at n™ time quantum. State space for random

variable X can be {P;, P,, P3 P, Ps} and scheduler X (n) can
move over these states in different time quantum. Initial
probabilities of the states are selected as:

p[X© =P ]=pr, ]
p [X(O) = PZ]: pr,

P [X(O) = Ps]: prs

p [X(O) = P4]: pr,

p[X®=P,]=0
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Where pr, + pr, + pr; + pr,

4
=2 pr=1
i=1
Suppose Sij (i,j:1,2,3,4,5) be transition probabilities of
X () over states then transition probability matrix will be,
X"':.

—
P P, P, P, P
T Py 51 S 5 S 5y

P, |8y 8y 55 Sy, S

X P, |53 S: 83, S S
P, |5y Sy 54 8a 8y

P. |S, S, S, S, S

W ; S

Where0 < S;; <1

The state probability that scheduler will be on process P, after
first quantum can be obtained as,

phe) =) =p[x(® =[x p[x¥ = 1x0 =P }+
p[) =Py [xp[x =Pyx(0) =P, |+
plx® = kep[x = x = p; ]+
p[x(0) =P, Jp[x ) = p/x (0 = B, ]

211

Continuing as same remaining state probabilities after the
first quantum will be,

P[“Ll P3]=£prt 8 |
p [}{:11? =P, ]—{glpri_sﬁ
N 212
p[H:ZI;I:PE]:i;m'S” 1
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In the similar fashion, state probabilities after second

quantum will be ,

p[x® =p|=p[x1 =P, pr‘. XU =p |+
p[X1) =P, | xp[x ) =P xl) =P, |+
p[XU =p;| xp[x =Pyxl =p; |+
p}’.l'—P4 xp (2] =P1'.511'—P4

p[x =P xp[x@ —pyx —p.]

(21 ) 4 L2213
) - ]ﬂiﬁélfi-sij)-sjl
D2 _py | (T o 8.)8.
p =P |= 1;1(1;1 Prt-sq}-sjl
(7 |
P =P3|= I (I pr;.S;)-S
= = ]
T 214
(2 _p, = 2 (2 ;
P =Py |= l;l(i;l pry 1_]}-3_]—1
Q) _p.|o 23
P =Ps|= = (z, pr;-8).555 |
Generalized expressions for n quantum are :
O EEEE
plar _P]']_gm“l.:lf-lj.:ll-l 1. SUSJL ...... Sn’.l
i) - 50505 4
p ":I:PJ]=Z""'LE11:E1]:_1LE bt 85 8y B

.. 2.1.5

ool ap]- 3

55 5 4
el 1=lkel jmlial

ol _p, |- Z :
o) p ] T

5 5 5 4
o J 5 el i P

RESTRICTED TRANSITION -OVER PROPOSED
SCHEDULING SCHEME

By applying specific conditions over-unrestricted scheduling,
movement of scheduler can be regulated and new scheduling
scheme can be generated.

Restricted scheduling over extensive round robin scheme

Here the scheduler movement is limited in such a way that
scheduler can pick first process state P, initially and after
completion of allotted time quantum, scheduler can move
towards next process state or previous state or may remain at
same state. During scheduling, rest state can be achieved
from anywhere. That is itaccepts random transition of
scheduler. If any processes is concluded, then it is send out of
ready queue otherwise it leftovers in waiting queue for
reprocessing till nextallotted time quantum. As scheduler can
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pick P, initially hence its initial state probability will be 1
while for remaining states it will be 0.

/0
§0

Py

Beginning of Scheduling

Process P; enters with
probability pry

Process P, enters with
probability 0
Process P; enters with

probability 0

Scheduler

Process P, enters with
probability 0

Figure 2.2.1: System diagram of Restricted Scheduling

Scheme
Begmnmg of Schedulmg

Figure 2.2.2: Transition Diagram of Restricted Scheme
In transition probability matrix under scheme A, an Indicator
function Lj;is defined for i, j=1,2,3,4,5 such that,

Li; = 0 when (i=1, j=3,4), (i=2, j=4), (i=3, j=1), (i=4, j=1,2),
(i=5, j=1,2,3,4)

Lj =1 otherwise

Now using Eqg. 2.1.1 and Eq. 2.1.2 unrestricted scheme state

probabilities for scheme A after the first quantum will be,

px!U=p |=511-Lu1
p [x'! =P2l=Sp.Li| 221
p X1 =Py |=5y5 15
P XI'1::'=1F’4_=314-]—14
p X1 =Ps|-8y5.Ly5
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Similarly by using Eq. 2.1.3 and 2.1.4 of unrestricted
scheme, state probabilities after the Second quantum will be

: 5
p _}{{2} = P1]= Z, (51 L) (5i L)

[ 1 3
p X{z} = PZ_ = _E {511]-_.11}{512 Lﬂ}
..222

p[X®) =Bs]= 2 (53 Li)(5 Lin)

( S11 Lh} (51-1 Li-l}

t-!l h II ‘Hn

p X{Z} :P4:

p _}{{2} =Ps|= 151( S1i-L1i)(Si5 Lis)

Generalized expressions for n time quantum are:

Pb‘in' Hl Zo- L}F:l : Eﬁi—hi}ij—hj}'ﬁk[jk----ﬁnﬂml
Pb{iﬂ"=P)J=r§=l---éﬁ%{éﬁfhi}jhj}ﬁk%k---—Sm[mz
pprpl= 2 212 shth} Lj}ﬁkgh...-smgtmg

*1

223

pX"=p)= mﬂﬂﬂd shth}l Ljﬁ P

ol Bl 2 é{{d&rml} Lj}ﬁkgkm Sl
I11.  SIMULATION STUDY

In order %o compare the above two scheduling schemes under
% Pomn'on setup of Markov chain modélmsﬁtlon study is
required. For that state transition probabilities are managed
through a linear mathematical data model with two
parametersa andd. Their values are obtained in linear order.

Here<“i’ standsfor process number and his values<increases
according to row wise. Model of matrix is as,

Al e Em—
| & B B By B
3] a a+di a+2di a+3di 1-{4a+6d.)
T B a+di a+2di a+3di a+4di 1-(4a+10d1
) B a+2di a+3di a+4di a+3di 1-(4a+14di
& By a+3di a+4di a+3di a+6di 1-(4a+18d1
l By a+4di a+3di a+6di a+7di 1-(4a+22di

IV. SIMULATION STUDY OF UNRESTRICTED
SCHEDULING SCHEME

On the basis of obtained element transition probability matrices
for different values, graphical analysis for unrestricted multi
process scheduling scheme is as,

Case 1: when a =0.010
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1234567 8910111213 —#—P5
(a=10.010,d = 0.002)
——P1
——P2
P3
—>=P4

1234567 8910111213 —#P5

(a=0.010, d-=0.004)

0.8
—o—P1
0.6
%)
0.4
g e I
O T T T T T T T T T T T T T 1 P4
12345678 910111213 —#—P5
(a=0.010, d =0.006)
0.8 -
—o—P1
0.6 -
Y
04 -
P3
0.2 -
O T T T T T T T T T T T T 1 P4
1234567 8910111213 P>
(a=0.010, d =0.008)
Case 2: When a=0.012
—o—P1
—8—-P2
P3
——P4
1234567 8910111213 =#=P5

a=0.012, d =0.002)
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0.6
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0.5 0.4
== P3 0.2 ~h—P3
0 —=P4 0 P4
1 3 5 7 9 11 13 _y ps 1 3 5 7 9 11 13 —3-P5
(a=0.012, d =0.004) (a=0.014,d = 0.006)
0.8
—o—P1 ——P1
0.6
——P2 —--P2
0.4
e P3 0.2 —h—P3
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1 3 5 7 9 11 13 =#=P5 1 3 5 7 9 11 13 =#=P5
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1 Case 4: When a = 0.016 4
——P1 1
o ——P2 4 VIVICIVIVIVIPIVIPIIPEY "
~&-P2
0 T T T T T T T T T T 1 P3 0'5 P
—h—P3
1 3 5 7 9 11 13 ==P4
0 =>é=P4
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(a=0.016. d =0.002)
——P1
——P2 ——P1
—h—P3 —-P2
—=P4 —#—P3
e PS5 >4 P4
12345678910111213 >
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=Pl ——P1
P2 ——P2
AP —#—P3
P4 b
—H=P5 12345678910111213  _y_pg
(a=0.014,d = 0.004) (a=0.016, d =0.006)
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VI. DISCUSSION ON SIMULATION STUDY

For unrestricted scheme, transition probability of processes
increases in linear order, but if scale goes at higher end,
probability of rest state suddenly going down up to some
quantum and then follow a steady pattern. During same time,
probability of other states also increases steadily but. in
sluggish mode.

Overall the pattern of transition over states is linear. Initially
rest state has highest probability which represents that
scheduler will spend more time in rest state as compare to
other process states. Hence unrestricted transition of
scheduler with random movement-may leads to decrease in
efficiency of CPU. Although at higher ends of origin as well
as scale, state probabilities of P1, P2, P3 and P4 get increase.
In restricted scheme,the variability pattern over different time
quantum shows that although initially P5< has highest
probability over all, but if scale is increased then there is
increase in order< of probability of P1,P3 and P4 while
decrease in P5. Hence in this scheme there is indication of
increase in efficiency of scheduler for higher end scale. It
provides a platform to scheduler for job processing rather
than going towards rest state. But here there is less chance of
transition of state P2 as its probability becomes steady. In
this scheme the pattern of probabilities for variance of states
is increasing consistently.

VIl.  CONCLUSION

For unrestricted transition although probability of rest state
decreases at higher end of scale but still remains more than
that of other state probabilities, which may cause less system
efficiency and seems as not precise operative.

In restricted scheme, the pattern of probabilities for each state
is in increasing order and overall the probability of process
states moves forward with increase in quantum which gives
better scheduling scenario as compared to unrestricted
transition.

Concluding towards analysis by considering Markov chain
probability model, it can be stated that restricted scheduling
over extensive round robin schemecanbe more beneficial for

© 2016 IJRRA All Rights Reserved

job processing than unrestricted scheduling scheme as its
effectiveness seems to be more.

VIIl. FUTURE ENHANCEMENT

Proposed scheduling schemes are beneficial for job
processing in proficient manner but these can be further
investigated for providing more task oriented results. In
restricted scheme, transition probability of state P2 is lowest
and steady, hence there is less chance scheduling of P2. This
can be topic of future analysis along with developing some
adaptive algorithms so that scheduler usage can be optimum
in multifaceted complex working of operating system.
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