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Queuing system in E- Commerce

S. Merlin, S. Maragathasundari, D.Senthilkumar, K.S. Dhanalakshmi

Abstract-This paper explores an investigation on Queuing
framework in E-trade. Online business (electronic trade) is the
acquiring and selling of product and adventures, or the
transmitting of benefits or data, over an electronic system,
basically the web. It is the trading of things or administrations
using PC systems like Internet or online casual networks. Here the
Business is led utilizing PCs, phones, fax machines, standardized
tag per users, Visas, ATM or other electronic apparatuses without
the trading of paper-based records or physically moving to a strip
mall. It incorporates exercises, for instance, acquirement, request
passage, trade handling, online installment, verification, stock
control, request satisfaction, shipment, and client support. In the
Queuing arrangement of E trade, the clients touches base in
Batch with Reneging happens at the set-up time organize and
Optional second stage where breakdown happens just as fix
procedure will be done. Moreover, we accept that the clients may
renege amid the Initial stage because of eagerness (Slow server) or
Non-Satisfaction in acquiring the items from the specific site. At
the season of Repair process, Strictly Non-acceptability of the
clients is executed. The model is well analyzed and solved by
supplementary variable method .The system performance
measures are derived. Numerical analysis and graphical
representation of the model clearly justifies the model to a fullest
satisfaction.

Keywords: Set up time stage, optional second stage of service,
Restricted admissibility

I. INTRODUCTION

Server suppliers that help web based business

applications as an administration for various internet business
Web destinations generally utilizes a layered server design.
Web based business site proprietors on one side are thinking
about how to pull in more clients and how to make the
visitors feel verified when wearing down the webpage, while
on the opposite side how the end clients should rate an
internet business site and what they ought to do to ensure
themselves as one among the online system. Security is a
standout amongst the most imperative factors that confine
clients and affiliations connecting with internet business and
web based business right now tending to step by step for the
security issues on their inside networks. As a substantial part
of the clients those are using web based shopping some are
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proficient, and others are unskilled, along these lines teaching
the buyer on security issues is still in the soonest organizes
arrange.

Payment
Processor

Ecommerce
Website

Admin
Interface

Fig. 1 Ecommerce website
A. Performance requirements

We assume the following to describe the queuing model of
our study.

e Necessary first stage - Batch landing — Arrival of
Online Customers (E-Com Site Visitors):
Customers are accepted to touch base in groups
as indicated by Poisson process and a solitary
server gives administration to the clients.

Consider two sorts of client's Arrival procedure:

1) Occasional Buyers : Composed of clients who
utilize the Web store to discover out about existing
items, for example, new books or best fares and
agendas for movement, however end up not
purchasing, most of the time, at the Web store.

2) Heavy purchasers: Composed of clients who
have a higher probability of purchasing in the event
that they see an item that intrigues them at a
reasonable cost.

e Set up time Stage — Elicitation: Customers regularly
experiencing difficulty choosing what they need and
afterward correspondence or following up on their
choices. That makes issues for any organization meaning
to serve those clients.
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e There are circumstances in which clients plainly
articulate their necessities. All the more ordinarily, be
that as it may, clients are uncertain. They are effectively
overpowered by an excessive number of choices on a

page.

e Reneging: The Web Server served the clients one by one
on a first come — first served premise. Clients may
renege amid server breakdown or amid server excursion
because of fretfulness.

e Discretionary second stage — Online Payment Stage —
Hacking (Cyber Crime) Reason for breakdown in
installment of online purchasers: If the client needs to
purchase the items they need to add the items to their
truck and need to pay for their choices. It is a basic to
have an approved administration and specialized
prerequisite for any proficient and viable Payment trade
exercises over the web. Quick advancement in portable
figuring and correspondence advances has encouraged
pervasiveness of web based business. The key obstacle
being developed of web based business is digital
distortion and wholesale fraud. Programmers are
individuals who complete the cybercrime. Henceforth,
poor security on internet business prompts breakdown of
clients or Server (amid installment).

e Fix Process — Authentication of Payer/Payment —
(Restricted Admissibility): The installment entryways
and banks giving setting aside extra cash and budgetary
administration ought to in like manner be totally digital
secure. In the event that any issues arised in installment
amid buy of the item, at that point Issues might be Raise
through the worry clients or by the bank gateway for
verifying the clients’ validation just as cash. Henceforth
the fix procedure deals with such installment related
issues of their clients, and validates the installment amid
their buy of items from their Web server. Amid this
Period, no new clients might be urged to enter the
procedure/line. In this way restricted suitability will be
pursued amid such fix process. (Just validated
purchasers will go into this procedure) No new clients
will be permitted here.

B. Queuing issue in E- commerce

In this issue, clients land in groups pursues a Poisson
circulation. Here the administration is given in two phases to
all the arriving clients based on FCFS discipline. The
principal phase of administration is mandatory and the
second phase of administration is discretionary. In some
genuine circumstances, the server regularly needs a startup
time before it really begins serving another client. This
arbitrary setup time is generally named as SET so as to set the
framework into an employable mode before the second phase
of administration starts. Over the span of time, the clients
because of restlessness, leave the framework subsequent to
joining the line Also, because of different reasons, the
framework may expose to separate. When the framework
separates, the fix procedure will be begun promptly
immediately. As the server goes for a fix procedure, the line
for administration will be stretched. It prompts clog in the
framework. So to limit the clog, the idea of confined
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tolerability is presented amid the season of the fix procedure.

The above Queuing issue in E-trade is illuminated by the
utilization of the valuable variable technique. Every one of
the parameters like administration time, setup time and
Repair process are given the strengthening factors in this
issue. The issue is dissected by birth and the end procedure by
creating capacity and beneficial strategy approach.
“Reference [1] contemplated the exhibition examination of a
group entry line with two phases of administration Bernoulli
plan excursion expanded get-away and administration
intrusion”. “Reference [2] investigated the cluster landing
Poisson line with summed up excursion”. Versatile adhoc
systems issue a queuing approach was very much
investigated by [3]. “Reference [15] arranged and sorted out
the aggregated information about portable shopping as
uncovered in the present writing with respect to retail”.
“Reference [20] inspected the presentation demonstrating
which turned out to be progressively significant in the
structure, designing and improvement of data innovation
frameworks and applications”. “Reference [4] suggested that
basic foundation like power and media transmission ought to
be given abnormal state of dependability to guarantee the
utilization of e-banking in Nigeria”. “Reference [7] broke
down an examination on A M[x]/G/1 Queue with Bernoulli
timetable” and general fix times as [11] determined the
presentation proportions of lining issue with Bernoulli
excursion plan under limited tolerability approach.
“Reference [12] considered a mass landing lining model of
three phases of administration with various get-away
arrangements”, administration intrusion and deferral time.
“Reference [13] examined a lining arrangement of general
administration Distribution with a foundation time and
second optional administration”.  “Reference  [14]
satisfactorily contemplated the Web Hosting Queuing”.
“Reference [16] exhibited the discoveries of a contextual
investigation on the improvement of radio recurrence
recognizable proof (RFID) model framework that is
coordinated with portable business in a holder stop”.
“Reference [17] analyzed the commitment towards the
advancement of a hypothetical comprehension of trust in
E-commerce”. “Reference [8] chipped away at Batch landing
Queue with backup server amid general excursion time and
general fix time”. “Reference [10] made a broad investigation
on a solitary server line with discretionary stage type server
get-aways dependent on comprehensive deterministic
administration”. “Reference [5] analyzed the components of
web administration quality dependent on e-client's desires
and recognitions”. “Reference [6] made the pertinence of
significant worth measurements for web based shopping and
the connection between esteem measurements, inclination
towards the Internet retailer and aims.

C. Mathematical description of the Queuing issue in
E-Commerce

E,(f) (x)-This represents the probability of n clients in the
framework incorporating one client in mandatory stagel
administration.

S,St) (x)- This represents the set up time probability before
getting into the second stage of optional service.

E,(lp) (x)- Probability of second stage of optional service in
which there are n number of
customers in the system.
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K, (x) - Probability that there are n customers in the queue
and server is on repair process.

All the above parameters follow a general distribution
Let. e.(x) Be the conditional probability of stagel
compulsory service with distribution function s*(x) and
density function s¢(x) and it is given by
e.(x) = ;CS(X&) and s°(x) = e.(x) exp[— fox e.(v)dv]
Likewise, for the various parameters, we have

€:(x) = (x) and st(X) = €.(x) exp[— fox e:(v)dv|
ep(x) = 15 z(?)) and sP(X) = €, (x) exp[— fox e, (v)dv]
€(x) = ( ) and sk(X) = e (x) exp[— fox ex(v)dv]

During the optlonal stage of service, break down occurs.
Avrrival of break down follows a Poisson stream.

During the time of set up stage, due to impatience the
customers leave the system after joining the queue. This
concept is defined to be Reneging. Reneging is assumed to
follow exponential distribution with parameteré.

To avoid the congestion in the system, the concept of
restricted admissibility is introduced at the time of repair
process .Regarding this, the parameter S is considered in this
model.

Il. HELPFUL HINTS

SEO@) + (A + €. (0)ES (1) = AT, 4 E2, (). (1)

:—ng” () + (A + e.(0)EL (x) = 0. @)
s“)(x) + A+ @) +OSP) =A%, a; SO, (x) +

$ 51(21 (x)
(3)

L5000 + A+ () + SO =0 @
LEP () + (1 + 6,00 +nEP () = AT, ¢ EX ().

()

SEP () + (A +e,(x) +n)EP (x) = 0.

(6)
LK) + (A + €(0)Kn(6) = 28 Xy ajk; () +
21— Bk ()

(7)

S Ko () + (A + €0 Ko (x) = A(1 = B)Ko (x). ®)

2Q = [T Ko(x) + (A + €c(0) + f,” E (x) €, (x)dx. (9)
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The following boundary conditions are used to solve the
above equations.

E(0) = [ EXR () €,(0)dx + [ Kpir ()€, () dx +

pOc0bn—1(c)xecxdx+ AAn+1¢Q
(10)

$(0) = k [ ES (x) e, (x)dx (12)
EP(0) = [, 5P (e, (x)dx (12)
Kn(0) = [, Ex (x)dx. (13)

I1l. DISTRIBUTION FUNCTION OF THE QUEUE
LENGTH

Solving of (1) to (8)

Multiply (1) by z™ and sum over n from 1 to oo and add it to
(2) resulting in the following equation

SEOx,2) + (- 2A(2) + €.(0))E©(x,2) = 0. (14)
L 50,2 + (A — @) + £ +§+et(x)) SO(,2) =0

(15)
S EP(x,2) + (1 — 24(2)+€, (x) +n)EP (x,2) = 0. (16)

SK(x,2) + (A8 — ABA@2)+€e(0))K(x,2) = 0. (17)

ZE,(IC) 0,2) = f

0

EP(x,z)€p(x)dx

+ [ K de
000

—f EP (x) €,(x)dx
0

_ Jool(o(x, 7)€ (x)dx + 1A(2)Q
0

Hence using (9) in the above we get,

E©(0,2) = [ EP(x, 2)€,(x)dx + [ K (x, 2)e@)dx +
AQ(Az—1)

(18)

$'(0,2) = k [,” E°(x, 2)e.(x)dx. 6) (19)
EP(0,2) = [ St(x, 2)€,(x)dx. (20)

k(0.2z) = nzE?(z). 8

(21)
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Now integrating (14) from 0 tox , it gives

E© (x,2) = E© (o, Z)e—(A—AA(z))—f:ec(t)dt
(22)

Integrating the above by parts,

1-s*(w)
w

E©(2) = E©(0, 2) ( ) w =1 —A(2). (23)

Where s*(w) = [7e-2c@)¥ds(x) is the Laplace
Stieltje’s transform of the service time.

Again multiplying (22) both sides by €.(x) and integrating,
we get

Jy  E©(x, 2)e.(x)dx = E©(0,z)s™ (w). (24)
Using (24) in (19) , we get
5t(0,2) = kE©)(x,z)s*(w)

Similarly,

§'(2) = 54(0,2) (22), where b = 2 — 24(2) + £ -

= kE© (x,2)s*(w) (l_S—I(b))

: (25)

Jy St(x, )€ (x)dx = kE©(0,2)s* (W) 55 (b) . (26)
Also EP (2) = E(0,2) (22) , where c = 1 - 14(2) + B

= kE©(x,2)s* (w)s; (b) (*22)
fooo E?(x,2)e,(x)dx = E?(0,2) s3(c)

(27)

= kE©(0,2)s*(w)s; (b)s;(c). (28)

k(2) = k(0,2) (*212)

= 1zE?(0, z) (1—st@) (HTM)

= nzkE©(0,2)s*(w)s; (b) (1‘55@) (1—s§(d))_

c d

(29)

fooo k(2)e,(x)dx =
nzRE(c)0,zs+(W)s1+(H)1—s2*(c)cs3*(d).
(30)

Substituting (28) and (30) in (18), we get

AQ(A(2)-1)

E©(0,2) = — :
2=k w)s; )53 @ -nz(ZL)s3 )

(31)

Using (31) in (23), (25), (27) and (29), we get

-2Q(1=s"(w))
z—ks*(w)s1(b) [55 (c)—nz(l_st(C)>s§ (d)]

E(C) (Z) =
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E®(2)
_ KIOAR) — Ds' W)si (b) (=5
2= ks W) 53 —ne (FED) s3] €
51(2)
: IA) ~ s W) 10
b

2= ks s 0) |53 - nz (2D 5500

k(z)

- MU DT S®SD (12 56)
2= ks Wsi®) [s30 -z (FFED) ;@] €
1IV. PROBABILITY GENERATING FUNCTION OF

THE QUEUE SIZE, IDLE TIME, UTILIZATION
FACTOR, MEAN LENGTH OF THE QUEUE

Let R(z)be the probability generating function of the Queue
size. Hence

R(z) =E©(2) + E®(2) + st (2) + k(2)

2e[-1+ i@ - D' (A= E D) 451 (P EOD) 114 nass @]
2= ks Wsi(b) [s50) —nz (LD ) sy @)

R(z) =

(32)

The idle time Q is determined by using the normalization
condition R(1) +Q =1

N'(1)

Using L’Hopital’s rule, we get lim,_; R(z) = )

D'(1)

Also Q= D'(1)+N'(1)

where,

N'(1) = 2k (FZ2) (1 + ) (33)

D'(1) =1~k [[AE(s) + (2 + OEC)] [s30m) —

71 —S52%p774A52% P—1752% 7741 —52%pp 1 +-£5345
(34)

FromQ@, the utilization factor p can be determined.

Let L, be a probability to demonstrate the steady state typical
number of customers in the line. By then

d s d (NZ
Ly =4 Di@le = {50
Where N(Z) and D(Z) are the numerator and denominator
of (27).
Since Dg(z) = %at =1, we utilize two fold separation and
get
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D' (DN (1)- D”(l)N (1)
D = .
( )= 2(p’ (1)) (35)

Ly = llmz_,1

N"(1) =2 [2;:3,3( ) (l “"E"})(l +1) + k{E(sl) -
(E(sl)(—a +9) (==2)s (n}) [L+0]+
(E(sl)a(i“;ﬂ) —s3 (?}}) [y + nE(s3)26] +
(52 b o228 + napECs)+ 1 e |
(36)
D"(1) =—k {(ﬂ? E(s%) — 2E(s)E(s)(—2 +
&) (s;(n) — (lT"”)) +E(s)A {—;Ls;’ () —
n (s;'(n) + (=) + E(sa}wﬂ + (s;(n} -

1 (552) 2B EED (4 + D)+ B2+
£)%+ 26E(s)] + [—Asz'(n) - (sz'(n) +
(i) (s 4 E(sa}m)ﬂ [~ + 21E(s) +
[AE(s) — E(s)(=2 + )] [—zs;'(n) —n[sson+
(FE2) @+ EGap)]| + 423 ) — n [253 ) +

253" () + 2253 0D B (s3) — 53 ) + (F22) B(s3) +
2BE(s5) (F20) — 3 () 28E(s5) +

(=52 ehasr]|
(G7)

Substituting (33), (34), (36) and (37) in (35), we obtain L,
and all the other measures using Little’s formula

L L
Wo==L W= L=Ls+p

V. NUMERICAL JUSTIFICATION OF THE MODEL

Assume that service time follows exponential distribution in
particular and based on this condition, the numerical
justification is elaborated below:

The values are collected accordingly: €, = 2,1 =3,¢; =
4, ep—35 € =25,k=05,8=05,n=3,¢{=

1E(s)—— E(sZ)——Z.E(sl)—— E(sf) 25300 =
5 +,7, s3 () = en)z, 5 () = m)s JE(s3) =
E(s%)—%

Table- I: Tabulated values Regarding variation of
§=1,15,2,2.5,3
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0 P) L, 3 W, W
05904 | 04096 | 19072 | 23168 | 06357 | 0.7723
05895 | 04105 | 18649 | 2.2754 | 06216 | 0.7585
05887 | 04113 | 18230 | 2.2343 | 06077 | 0.7448
05878 | 04122 | 17813 | 21935 | 05938 | 0.7312
05869 | 04131 | 17399 | 21530 | 05800 | 0.7177

8 "W

6

4

2

B Wq

mL

Hlq

Hp
2 2.5 3

Fig 2. Variation of &.

mQ

Table- 11: Tabulated values Regarding variation of

n=23,3.54455
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n p Lq L W, w
05905 | 0.4005 | 1.3749 | 1.7844 | 0.4583 | 0.5948
05895 | 0.4105 | 1.3035 | 1.7140 | 0.4345 | 0.5713
05883 | 0.4117 | 11744 | 15861 | 0.3915 | 0.5287
05879 | 0.4121 | 1.0281 | 1.4402 | 0.3427 | 0.4801
05878 | 0.4122 | 0.9642 | 1.3764 | 0.3214 | 0.4588

mQ
Ep

N lq
mL
mWq
=W

Fig3. Variation of 1
Table- 111: Tabulated values Regarding variation of
$=0.5,0.6,0.7,0.8,0.9

Q p L, L w, w
05905 | 0.4095 | 13751 | 1.7846 | 0.4584 | 0.5949
05955 | 0.4045 | 1.4952 | 1.8997 | 0.4984 | 0.6332
0.6003 | 0.3997 | 16216 | 2.0213 | 0.5405 | 0.6738
0.6051 | 03949 | 1.7580 | 2.1529 | 0.5860 | 0.7176
0.6097 | 0.3903 | 1.9002 | 22905 | 0.6334 | 0.7635
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VI. NUMERICAL ANALYSIS REPORT

From Table 1, unmistakably as reneging builds, all the
Queue execution measures get lesser. Table 2 gives the data
that expanding the breakdown level should build the length of
the line. Be that as it may, as the reneging happens at the
same time, it diminishes the length of the line and
furthermore the other line measures. Next from table3, we
note that expanding the confined tolerability the normal
length of the line, number of clients in the framework,
holding up time of the clients in the framework just as the line
gets intensified. Every one of the outcomes is true to form

VII. CONCLUSION

In this work, we explored the clump entry lining
framework with two phases of the administration in which
the second stage is discretionary. Before getting into the
second phase of administration, the idea of set up time is
presented, this causes the framework to run easily. Amid the
season of set up stage, clients leave the framework because of
fretfulness. Also, amid the discretionary administration,
administration interference happens and as soon the server
gets intruded on it goes into a patch up procedure. All the
arriving clients are not permitted to go into the framework
amid the season of the fix procedure so as to keep away from
the clog in the framework. The above lining issue is
illuminated by the strengthening variable technique and line
execution measures are determined. As a future work, the
ideas of Balking, periods of administration and multi
get-away approach can be actualized in this model.
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