S19S yieq Lrooyy amang) { awiy asuodsay] ueapy Spaopy Koy

‘S[spour srgen)e PayouMs-3maus Jo sseps [B13Ua5 e 10§ anbruroy
uonewxosdde ue palapisuoy YA M pue WAl d UM M 4q padojanap
suonewixodde oy Surpuaixs JO Kem e se syromppu Sumanb UelAONIew 0} parjdde poyjow
Teqiwrs v paipnys UM A\ peO[ Swes Ul ey $YSIp a1 jo qpe YA U1 wasAsqus ysip e
ozAleur 0} TWIRYIIA D [1oN 4q padofoaap st aypeoidde 4ons Jo auQ ‘swass 1ondwos ut
sterdyduad pareys pue SoUdIMS usamyaq uondRIa)UI ToplwsuRn-1oA19921 ‘S0 suoydayoy
AuIp opdnnur a1 swajqoad pajejer Auewr 01 pardde aram padojoaap Spoylew ay .

4oNMS ® ySnony ymoams [EMIIA & Surystiqeyss ur palajunoous skerap ot Surz[eue 1oy
[epour sgerrdordde e yo Juawdofaaap oy sem snooy Arewntid sioyoreesar YL "$YIoMmIoN
Hoheaunwwoy tayndwon Ul pasn Ajopim are SOWAYDS uoIssIWISuEL)-o1 pup uo1jo93ap
10115 snonunuos pue yem pue dos ayy, Suraq oI swes sjod0104d Jeraass ‘uolssIwsuey)
[Y$Sa20ns 10,1 “swaisks 1eynduwios 103 s[apour jeanAreue yum popoidxs  Ajjemmna
oAeY suoneordde 1ondwos pue A1oatp Sumnonb jo SIeIaN] 8y owm ey sourg "SW3sAs
110dwos jo dourwIo)Iad Jo sansesw 1BY10 pue ‘owiny asuodsaz ‘moysnoxy ayy Surdpmgs
10 1003 2ANd3330 Uk 2q 03 ar0xd PInom Aioayy Surmanb JEW) pastieal sem 11 s096] Apres
oY) U "syIoMIaN uonesunuwoy 1synduioy Jo sisAeue aApeIuERD Sunfew 10y sjo0)
[Boljewsyiew nyramod jsour oYl JO 3o se paziuSooos u33q seq Liosyy Surnang)

uonanpoayuy g

'sa18o1ens Sunnos BIRp SuIprosp ur J2uBisop yromiou
oW 101 ydioy oq pnom Poyow pasaddng oy, SisA[eue auny asuodsar 10} poandde
S! [opowr ananb | [\ N/ "PIIUSDE d1e y10M)ou U2AIZ o) Jo 5395 tpjed ay 15111 ‘yorordde

[eona103yy Suinanb uo Paseq pazAfeur st own ssuodsar weaw 10 Jopowr 7 - poexsqy

(8661 “L1 19quwonoN poaraoay)

‘YO 6¥Z-1empreyy ‘Ansioarun N "D “eouarog 1ndwoy jo Juatnieda(y
Jeumyy pouip
pue
‘YOY6bT -Tempieyy “Ayis1oatupn) y ‘D ‘sonsneig SonewsyIRy JO Juauniedaqy
LELINES &7
‘8T8 1sueyy ‘AsioAup) pueyopung ‘suoneorddy Imndwoy 7 S2UBIOG [rONBWAYIRIN Jo Juswnedo(y
JBUIS] ysrueAy

sisA[euy owny, asuodsayy oy UONEN[BAY ddUBULIOYID ]

e

[-¢dd SIUIDG [eaIsAy ] Jo Lwapeoy [euonewIdI JO [EuInOp (8661) T 10A



36 Avanish Kumar, M. P. Singh & Vinod Kumar

In 1986, A. A. Fredericks® developed an approximation method for analyzing the
performance of a virtual circuit-switch based LAN. The basic system consists of N input
and N output ports, each with its bandwidth divided into L equal segments. For the virtual
circuit from a given input to output port, it is necessary to obtain a time slot in each port.
He suggested a simple analytical approximation method for the delays encountered in
setting up such a circuit. The main aspect of the present model is service of the tansmitter,
which is assumed to be bulk. We obtain the path sets of the network, corresponding to
each path, we then get the mean response time. This method can be applied for the
distributed system network of any size. By knowing the service rate of each path and
therby getting its response time, one can appropriately choose the most suitable path.

2. Notations

The notations used in this paper are as follows :

K : Size of data packet

N : Number of node in the Path Set

PN : Number of Path Sets

Torr O) : An array to store Mean Response Time

Tp( ) : An array to store Mean Service Time of Receiver
T.() : An array to store Mean Service Time of Transmitter
Ty () : An array to store Waiting Time

A : Mean Arrival Rate

i : Mean Service Rate.

3. Problem Statement

The model presented in this paper consists of a Computer Communication Network,
which is based on the Bulk service (M/M?/1). Let us have a network having "n"
heterogeneous processors, P = {p;, py, p3,...,p,} which are interconnected by
links. One of the "n" processors is called a source node and one of the remaining ‘n — 1’
processors is labeled as terminal node. At the source node, the tasks are arriving in the
form of data packets and follow the poisson process. If the source node is busy, these are
stored in buffer and processed. The tasks propagate over the link from source towards
terminal node till they reach to the terminal node. Once a task reaches to terminal node,
the terminal node sends an acknowledgement of correct processing of the task to the
source node. The main aspect of the model is service mechanism. Each arriving data
packet of tasks has variable number of frames which are served by bulk service. In this
model, we have obtained the mean response time. For mean response time analysis we
have calculated the paths of the networks. The tasks follow any one path for processing
for source to terminal node depending upon the allocation of path by the source node. It
is assumed that arrivals of tasks occur to a single channel facility as an ordinary poisson
process with mean X, then they are served on the basis of first come first served discipline.
Each task of data packet has variable number of frames and these are served K at a time
except when less than K are in the data packet. The amount of time required for the
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38 Avanish Kumar, M. P. Singh & Vinod Kumar

N-1
4.2.1) T,() = .

Jj=1

—1_*7—> i=1,...,PN
we (@ J)

Similarly, for the service of the processor, which receives the task, it is assumed that
the service time of this node, obeys exponential law and is given by

N-1
(4.2.2) Tp() = 3

Jj=

1

—~——si=1,...,PN
, MR G )

4.3 Mean Response Time : Mean Response Time (7;py) is defined as the sum of
the mean waiting time and mean service time of processor which transmits, plus the mean
service time of the processor which receives the task i.e.

(4.3.1) Ty () = [Tw G) + T,0) + Ty (i):l

where T (), T (/) and T, (i) are given in the equations 4.1.3, 4.2.1 and 4.2.2
respectively.

5. Computation of Numerical Results

Mean response time as well as mean service time and mean receiving time have
been calculated for different value of K i.e. different data packet size which are shown
through table 1 to 4. Mean response time for the different arrival rates has been obtained,
which is given in table 5.

Service times for py, p,, pg are 1, 1.5, 2.5 respectively and receiving times for
Dy, P4, p3are 0.5, 1.5, 1 respectively.

For K=1,r,=0.100; for K=2,r;=0.092 ; for K =3, ry = 0.091

Table 1
Mean Waiting Time
Tw ® - K= K=2 K=3
Ty (D 0.110 0.013 0.001
Ty 2) 0.554 0.360 0.336
Tyw 3 0.820 0.626 0.602
Table 2 Table 3
T, (@) Mean Service Time T () Mean Receiving Time
T, 1.000 Tr (1) 1.000
T, (2) 1.666 Tr (2) 3.000
T, (3) 1.400 TR 3) 1.666
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