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Abstract— Online purchasing is becoming more common in our everyday lives. Understanding customers interests and
behaviour is basic so as to adjust web based business sites according to customers necessities. The data about customers'
behaviour is put away in the web server logs. The examination of such data has concentrated on applying information mining
methods where a somewhat static characterization is utilized to demonstrate customers' behaviour and the succession of the
activities performed by them isn't generally considered. Subsequently, consolidating a perspective of the procedure pursued by
customers during a session can be of extraordinary enthusiasm to distinguish progressively complex personal conduct
standards. To address this issue, this paper proposes a straight transient rationale demonstrate checking approach for the
examination of organized web based business web logs. By defining a typical method for mapping log records as indicated by
the web based business structure, web logs can be effectively changed over into occasion logs where the behaviour of
customers is caught. At that point, diverse predefined questions can be performed to distinguish distinctive standards of
behaviour that consider the diverse activities performed by customer during the session. At last, the value of the proposed
methodology has been considered by applying it to a genuine contextual investigation of a business site. The outcomes have
identified fascinating findings that have made conceivable to propose a few enhancements in the website design with the aim of
expanding its efficiency.
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navigational choices and activities: clients can openly travel
through various item classifications, pursue numerous
navigational ways to visit a specific item, or utilize distinctive
components to purchase items, for instance. More often than
not, these client exercises are recorded in the web server logs.

I. INTRODUCTION

In the present at any point associated world, the manner in
which individuals shop has changed. Individuals are
purchasing increasingly more over the Internet as opposed to
going conventional shopping. Web based business gives

clients the chance of perusing unending item lists, looking at Web server logs store, in an arranged way, the grouping of

costs, being consistently educated, making list of things to get
and getting a charge out of a superior administration
dependent on their individual advantages.

This expanding electronic market is profoundly focused,
including the likelihood for a client to effectively move from
one web based business when their necessities are not
satisfied .As an outcome, internet business investigators
require to know and comprehend buyers' conduct when those
explore through the site, and also attempting to distinguish
the reasons that spurred them to buy, or not, an item. Getting
this social information will permit web based business sites to
convey a progressively customized administration to clients,
holding clients and expanding the benefits. In any case,
finding client conduct and the reasons that control their
purchasing procedure is an extremely unpredictable errand E-
business sites furnish clients with a wide assortment of
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web occasions created by every client (regularly known as
clickstreams). The specific profitable clients' conduct is
covered up in these logs, which must be found and examined.
A right investigation can be along these lines used to enhance
the site substance and structure, to adjust and customize
substance, to prescribe items, or to comprehend the
enthusiasm of clients in specific items, for example.
Information mining procedures have demonstrated their
convenience for finding designs in log files (when connected
to the examination of web server logs the term web use
mining is utilized).

Its principle objective is to find utilization designs
endeavoring to clarify the clients' advantages. Distinctive
strategies have been effectively utilized in the field of internet
business, for example, classification procedures, grouping,
affiliation rules or successive examples. In numerous
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application areas these systems are utilized related to process
mining procedures. Such methods are a piece of the business
knowledge area and apply specific calculations to find
concealed examples and connections in vast informational
collections. An internet business site is an open framework
where any client conduct is conceivable.

This flexibility makes the revelation of a procedure-
situated model speaking to clients' conduct a difficult
undertaking. This is so in light of the fact that there are such
huge numbers of various conceivable communications that
the final procedure model is either an over fitting spaghetti
model or an under fitting flower display, from which no
helpful examination should be possible. As a result,
information-mining procedures have been favored for the
investigation of internet business sites. By and by, the present
information mining strategies and instruments have some
compels from the investigation perspective.

From one viewpoint, they don't work straight forwardly
with the arrangements of occasions (the clickstream and
every one of the information related to each snap) created
amid the client's route through the site, yet with a reflection
of such grouping, a sort of worldwide photo that overlooks
causality relations. Such deliberation depicts what occurred
amid the session of a client by methods for a lot of condensed
information, for example, the quantity of visited pages, the
recurrence with which every item class was visited, or the
time clients spend on a site page or classification, for
example. Then again, most methods are just ready to
characterize these reflections or find basic connections
among certain abnormal state occasions of intrigue.

In this paper we propose the utilization of Temporal Logic
and model checking systems as an option in contrast to
information mining  strategies. Such methods have
demonstrated their pertinence for open frameworks . We
propose here a system for utilizing it in organized internet
business sites. The objective is to examine the utilization of
web based business sites and to find clients' perplexing
personal conduct standards by methods for checking fleeting
rationale recipes portraying such practices against the log
show.

Toward the starting, web server logs are preprocessed to
extricate the definite follows (successions of occasions of a
client session). Occasions can be client or framework
activities performed when a customer visits an item or item
classification page, when the individual in question adds an
item to the list of things to get, when the web crawler is
utilized, and so on. The business examiner can utilize a lot of
(predefined) transient rationale examples to plan inquiries
that could assist him with discovering and comprehend the
manner in which customers utilize the site.Considering the
site structure and substance and additionally the diverse sorts
of client's activities, these questions can check the presence of
complex causality connections between occasions contained
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in the customer sessions. From the instrument perspective,
the need of having control in transit the checking calculations
are connected, and additionally the baffling execution results
we acquired when utilizing some model checking devices
available to us, predominantly when utilized against
enormous models, drove us towards the enthusiasm of
building up a specific demonstrate checking device.

We did it utilizing the SPOT libraries for LTL display
checking.As an utilization instance of the proposed
methodology we portray the investigation completed for the
Up&Scrapl web based business site, a vital on-line Spanish
supplier of scratching items. The instance of study portrays
the manner in which crude logs have been prepared, how the
follows have been extricated, how clients' personal conduct
standard shave been detailed and checked against the log.

We likewise furnish with some conceivable translations of
the outcomes got for the inquiries and in addition some
conceivable activities which could help in the re-structure of
the site whose point is to enhance it. The rest of this paper is
sorted out as pursues. In the related literature grading
procedures to investigate web based business web logs is
looked into. Segment 111 presents the ideas of direct transient
rationale and model checking, and talk about its pertinence to
internet business logs. Up Scrap, the venture utilized as
contextual analysis in this work, is briefly exhibited.

Next, the methodological methodology used to examine
the Up Scrap logs is appeared. Specifically, Section V
demonstrates the procedure pursued to preprocess the web
server logs and Section VI demonstrates the distinctive
questions performed to break down the logs and their
translation.

Il. MODEL CHECKING END EVENT LOGS

Let us presently present straight fleeting rationales and
model checking and briefly clarify how it very well may be
connected to the investigation of occasion sign so as to
recognize personal conduct standards giving careful
consideration to the instance of web based business web logs.
Besides, in this segment we will present a few subtleties of
the model checker created to empower this examination.

A. Basics on Linear Temporal Logic and Model Checking

Usually, a program execution is seen as the grouping of
state transformations moving from a given initial state to a
final state. We are thinking about a program state as far as
boolean recipes over a lot of nuclear suggestions A. Each
nuclear suggestion is expected to mean reality of some
property.

The execution of a program sentence implies that the
estimations of some nuclear suggestions can change, moving
from a boolean equation to another. In this manner,
discussing the program conduct requires to have the capacity
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to discuss program states and furthermore state
advancements. A program execution can be viewed as the
arranged grouping of the boolean equations satisfied by the
progressive expresses the program comes to. This execution
arrange is considered as the fleeting structure.

Having the finite set of conceivable program executions
permits the examination of the program conduct. Show
checking strategies have been created to do such
investigation. These procedures check reality of a lot of social
specifications, expressed as far as worldly rationale recipes,
against the framework demonstrate, which is made out of the
arrangement of conceivable executions.

Demonstrate CHECKING TO Analyze EVENT LOGS Let
us presently present straight transient rationales and model
checking and briefly clarify how it very well may be
connected to the investigation of occasion sign so as to
recognize personal conduct standards giving careful
consideration to the instance of web based business web logs.
Besides, in this area we will present a few subtleties of the
model checker created to empower this investigation.

Nuts and bolts on Linear Temporal Logic and Model
Checking Usually, a program execution is seen as the
arrangement of state transformations moving from a given
initial state to a final state. We are thinking about a program
state as far as boolean equations over a lot of nuclear
suggestions A. Each nuclear suggestion is expected to mean
reality of some property. The execution of a program
sentence implies that the estimations of some nuclear
recommendations can change, moving from a boolean
equation to another.

In this manner, discussing the program conduct requires to
have the capacity to discuss program states and furthermore
state advancements. A program execution can be viewed as
the arranged grouping of the boolean equations satisfied by
the progressive expresses the program comes to. This
execution arrange is considered as the fleeting structure.
Having the finite set of conceivable program executions
permits the investigation of the program conduct.
Demonstrate checking strategies have been created to
complete such investigation. These strategies check reality of
a lot of social specifications, expressed as far as worldly
rationale recipes, against the framework display, which is
made out of the arrangement of conceivable executions.

each an €A is an LTL recipe 2) on the off chance that f and g
are LTL equations, additionally, —f, f vg, f Ag, If, and f Ug
are. From a semantic perspective, an LTL equation must be
translated over keeps running of a program. A finite state
program is a tuple PA = (S,—,s0) where S is the finite set of
program states, sO € S is the underlying state and —»< S x 2A
x S is the progress connection, which portrays the activities
accessible at a given state and the state changes relating to the
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execution of such activities. A keep running of PA is an
infinite succession p = s0 — sl—— s2 — s3 — ... where
(s§,Xj,sj+1) e—for any j > 0. Since we are keen on discussing
log trace, for a run p, let us define tr(p) = x0 - x1 - x2 ... as its
follow. Notice that the following is an infinite word over the
letter set 2A, of the conceivable subsets of A. In the
accompanying, we will mean as oi the suffix of o beginning
an I (see that 6 = c0).

Give f and g a chance to be two LTL equations and ¢ = x0
X1 -x2 ... be a follow. The fulfilment connection |= is defined
recursively as pursues: 1) o |=p if p € AN x0; likewise, o |=
genuine and —(c |= false); 2) o |= ~fif ~(c |=1); 3) o |=f A Q
ifol=fando = g;4) o =l fif ol |=f; 5) o = f U g if there
exists I > 0 with the end goal that 61 |= g and oj |= f for any j
< I. Expressing that ¢ |= f implies that ¢ satisfies f.

B) Applying model checking to event log analysis

A follow can be considered as the keep running of a
program, where the set of nuclear suggestions relate to the
arrangement of occasions or occasion properties . Give us a
chance to concentrate on the part of the occasion log
appeared in Figure 1, extricated from the contextual
investigation broke down in this paper. Each line compares to
an occasion, where segments relate to occasion characteristics
(the components of a section can be considered as
occurrences of a similar trait class). Occasions are requested
by the time every one occurred.

We are thinking about the arrangement of requested
occasions relating to a similar session, those with a similar Id,
as a program run (follow). We relate a nuclear
recommendation to each characteristic esteem showing up in
occasions, calling A to the entire set. The arrangement of
occasions of a follow can be viewed as a grouping of
components having a place with 2A. So as to empower the
utilization of model checking procedures, follows, which are
finite, must be changed into infinite ones.

To accomplish this, there are diverse recommendations in
the writing. The most regularly utilized is the expansion of a
final circle with a spurious End occasion to each terminal
state. Doing as such follows are presently infinite and display
checking can be connected. Indeed, for each follow we have
added a change to a sham final state, and also a self-circle for
this state, both marked with the End occasion and the
combination of all the nuclear factors, invalidated. The model
checker must consider that change so as to stay away from
translation botches.

C) Model checker implementation
More insights concerning the model checking examination

design can be found in . In the first place, the Model
Generator transfers and change the info log file, specified as a
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Comma Separated Values (CSV) file, with the goal that it can
bolster the checker. Second, the Model Checker, which loads
and examinations the past file. The model checker has been
executed utilizing the SPOT libraries for LTL display
checking .

Other than normal transient rationale recipes, the device
furnishes with the likelihood of defining sets of factors and
macros to make less demanding the composition of LTL
equations . Subsets of factors can be defined in various
routes: by count, as a scope of identifiers or by methods for
standard articulations. When a set VAR is defined, the
presence of, Thereby, the same number of equations as
components in the set VAR are consequently checked by the
device.

So also, macros can be defined on these sets as a legitimate
or AND between every one of the components on the set. For
instance, the full scale " or VAR" shows that the presence of
"?or var. Likewise, a few equations can be defined with a
given name, staying away from a similar recipe to must be
composed more than once.

D) Applying model checking to the analysis of e-commerce
websites

Clients of any internet business webpage explore through the
distinctive site pages executing two kinds of connections:
either a GET task to recover some data or a POST activity, as
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a rule asking for the site to execute some activity, for
example, adding some item to the truck, getting some item,
signing in, and so on. The site log records such activities
together with some related data, for example, the IP the client
is associated from or the time at which the cooperation
happen,for example. A portion of these activities compares to
occasions that are regular to any internet business site, for
example, the ones identified with visiting the areas containing
items. Thusly, a general method for ordering the occasions in
the weblogs as indicated by the item classification can be
proposed. Starting now and into the foreseeable future, we
will depict the proposed way to deal with relate the site
structure and the occasions in the log, to distinguish
important arrangement of occasions, and to request social use
designs utilizing model checking dependent on the past
classification. To apply show checking strategies, we will
relate fleeting rationale equations to occasions, which will
enable us to see the log as a Kripke structure speaking to the
model .

Clients of any web-based business webpage explore
through the diverse site pages executing two sorts of
collaborations: either a GET activity to recover some data or
a POST task, more often than not asking for the site to
execute some activity, for example, adding some item to the
truck, getting some item, signing in, and so forth.

The site log records such activities together with some
related

Id P Timestamp Event name

1 1.234  04/Mar/2016:03:36:50 +0100 Visit main section L1

1 1.234 04/Mar/2016:03:36:58 +0100 Visit main section L2

1 1234 04/Mar/2016:03:37:15 +0100  Add product to the cart
2 5555 04/Mar/2016:03:36:59 +0100  Visit secondary section L2
2 5555 04/Mar/2016:03:37:17 +0100  Visit secondary section LI

Relative URL Operation Code L1 section L2 section
Ipapeles GET 200 papeles
/papeles/estampados GET 200 papeles estampados
/checkout/cart/add/... POST 200
colecciones/distress-crayons GET 200 colecciones distress-crayons
/colecciones GET 200 colecciones

Fig. 1. Extract from the final log used for the analysis of the Up&Scrap web server logs.

data, for example, the IP the client is associated from or the
time at which the communication happen , for example. A
portion of these activities compares to occasions that are
basic to any web-based business site, for example, the ones
identified with visiting the areas containing items.
Subsequently, a general method for grouping the occasions in
the weblogs as per the item arrangement can be proposed.
Starting now and into the foreseeable future, we will depict
the proposed way to deal with relate the site structure and the
occasions in the log, to distinguish significant arrangement of
occasions, and to request social utilization designs utilizing
model checking dependent on the past classification.

To apply display checking systems, we will relate fleeting
rationale equations to occasions, which will enable us to see
the log as a Kripke structure speaking to the model to be
investigated. For that, we are first going to define the
arrangement of nuclear suggestions, and change occasions
into conjunctions of such factors. This will be finished amid
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the pre-preparing stage (as portrayed in Section V), whose
yield will be the model speaking to the log. Figure 2
demonstrates the run of the mill structure utilized in internet
business sites to sort out and classify items.

Comparative scientific categorizations have been proposed
by various creators yet including just primary segments .
From the landing page (level 0) distinct areas can be
accessed. Two diverse sorts of segments can be recognized.
1) Main segments, which compare to the fundamental item
arrangement. These segments enable access to all items.
When all is said in done, the item classification is generally
disjoint, yet this isn't required: in some web-based business
sites, a similar item could have a place with various areas.

2) Secondary segments, which give an auxiliary arrangement
of the site items, whose goal is to enable the entrance to a
subset of items with some normal and specific highlights. In
contrast to the last case, not all items must be open from these
optional areas. Besides, we can recognize two unique sorts of
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optional areas relying upon whether items in such segments
are for all time or briefly added to the segment.

A case of segments with impermanent items would be
offers or areas with new items that are occasionally
recharged. A case of optional areas with perpetual
connections would be segments where you can get to items
by maker, subject, and so on. Autonomously of its sort, each
segment is normally part into a few subsections to refine item
classification. Each web-based business site sets up its own
organization(categories, levels, and so forth.. The past
structure is reflected in the site navigational guide: each
segment relates to a specific website page from where items
and different areas can be gotten to. As to navigational
structure, the connections are by all account not the only
method to explore through the site since numerous
connections and menu alternatives are typically given to
encourage and enhance the client perusing background.

Subsequently, items could likewise be straightforwardly
gotten to from all dimensions, not just from the last one, a
few dimensions can be skipped and level connections
between areas could likewise be incorporated. On the other
hand, a few items could likewise be gotten to by utilizing
other standard instruments incorporated into web-based
business sites, for example, web indexes.

These instruments are undifferentiated from optional areas
since they share a similar objective of giving and elective
method for visiting items. As an outcome, in the proposed
classification they are considered as another optional
segment.

Level 0 Homepage

............

]i.-.@.---@ y

Level 1 [

LevelN[@ @ @ @ .J@@‘@

.0 ooocdccoo

D Main sections Permanent link

O Section

f
" _: Secondary sections . Product Temporal link

Fig. 2. Typical structure used to categorize products in an e-commerce
website.

Il. CONCLUSION

In this paper we apply LTL-based model checking systems
to break down online business web logs. To empower this
investigation, we have proposed a typical method for
speaking to occasion types and properties considering the
internet business web structure, the item classification and the
potential outcomes of clients to explore toss the site as
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indicated by such association. In spite of the fact that the
paper is firmly identified with that site, the proposed
methodology is general and the technique is relevant to
organized internet business sites. The first period of the
procedure, the preprocessing stage, is the one which is
specific for every internet business site, since it relies upon
the specific framework log and, in the interim the
examination system and the inquiries can be totally reused.
Then again, the examination in the paper has been made for a
log relating to two months of utilization. Be that as it may,
the proposed strategy is straightforwardly material to a lot
greater logs, since both the technique and the apparatus scale
exceptionally well: it very well may be executed in parallel,
sending distinctive parallel servers with various parts of the
log and executing the inquiries in parallels. . The basic
assumption in these algorithms is that there are sufficient
historical data for measuring similarity between products or
users behavior and also  presents feature-based auto
recommendation algorithms that overcome the limitations of
the existing top-N recommendation algorithms.

REFERENCES

[1]  Analysis of users’ behaviour in structured e-commerce websites
Hern’andez Sergio, Pedro ‘Alvarez, Javier Fabra and Joaqu'in
Ezpeleta, IEEE Transactions on Access,VVolume:5,Issue
Date:24.May.2017.

[2] N. Poggi, D. Carrera, R. Gavalda, J. Torres, and E. Ayguad’e,
“Characterization of workload and resource consumption for an
online travel and booking site,” in Workload Characterization
(HSWC), 2010 IEEE International Symposium on. IEEE, 2010,
pp. 1-10.

[3] R. Kohavi, “Mining e-commerce data: the good, the bad, and the
ugly,” in Proceedings of the seventh ACM SIGKDD international
conference on Knowledge discovery and data mining. ACM,

2001, pp. 8-13.
[4] G. Liu, T. T. Nguyen, G. Zhao, W. Zha, J. Yang, J. Cao, M. Wu,
P. Zhao, and W. Chen, “Repeat buyer prediction for e-

commerce,” in Proceedings of the 22Nd ACM SIGKDD
International Conference on Knowledge Discovery and Data
Mining, ser. KDD ’16. New York, NY, USA: ACM, 2016, pp.
155-164.

[5] J. D. Xu, “Retaining customers by utilizing technology-facilitated
chat: Mitigating website anxiety and task complexity,”
Information & Management, vol. 53, no. 5, pp. 554 — 569, 2016.

[6] Y.S.Kim and B.-J. Yum, “Recommender system based on click
stream data using association rule mining,” Expert Systems with
Applications, vol. 38, no. 10, pp. 13320-13327, 2011.

[71 R. Kosala and H. Blockeel, “Web mining research: A survey,”
SIGKDD Explor. Newsl., vol. 2, no. 1, pp. 1-15, Jun. 2000.

[8] F.M. Facca and P. L. Lanzi, “Mining interesting knowledge from
weblogs: a survey,” Data & Knowledge Engineering, vol. 53, no.
3, pp. 225-241, 2005.

[9] C. J. Carmona, S. Ram'irez-Gallego, F. Torres, E. Bernal, M. J.
del Jes'us, and S. Garc'ia, “Web usage mining to improve the

design of an ecommerce website: Orolivesur. com,” Expert

39



Int. J. Sci. Res. in Computer Science and Engineering

[10]

[11]

[12]

Systems with Applications, vol. 39, no. 12, pp. 11243-11249,
2012.

Q. Song and M. Shepperd, “Mining web browsing patterns for
ecommerce,” Computers in Industry, vol. 57, no. 7, pp. 622—630,
2006.

O. Arbelaitz, I. Gurrutxaga, A. Lojo, J. Muguerza, J. M. Prez, and
I. Perona, “Web usage and content mining to extract knowledge
for modelling the users of the bidasoa turismo website and to
adapt it.” Expert Syst. Appl., vol. 40, no. 18, pp. 74787491,
2013.

J. K. Gerrikagoitia, |. Castander, F. Reb’on, and A. Alzua-
Sorzabal, “New trends of intelligent e-marketing based on web

© 2018, IJSRCSE All Rights Reserved

(23]

(14]

Vol.6(6), Dec 2018, E-ISSN: 2320-7639

mining for e-shops,” Procedia-Social and Behavioral Sciences,
vol. 175, pp. 75-83, 2015.

Y. H. Cho and J. K. Kim, “Application of web usage mining and
product taxonomy to collaborative recommendations in e-
commerce,” Expert Systems with Applications, vol. 26, no. 2, pp.
233 - 246, 2004.

K.-J. Kim and H. Ahn, “A recommender system using {GA}
kmeans clustering in an online shopping market,” Expert Systems
with Applications, vol. 34, no. 2, pp. 1200 — 1209, 2008S. M.
Metev and V. P. Veiko, Laser Assisted Microtechnology, 2nd ed.,
R. M. Osgood, Jr., Ed. Berlin, Germany: Springer-Verlag, 1998.

40



