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Abstract

As Enterprie Resource Planning (ERP) implementation has beanore popular and suitable for eve
business organization, it has become a essentirféor the success of a business. This paper sllog
best integration of ERP with Customer Relationdiamagemet (CRM). Data Mining is overwhelming tt
integration in this model by giving support for &ppg best algorithm to make the successful resutis
model has three major parts, outer \-CRM, inner vieweRP and knowledge discovery view. The Cl
collect he customer's queries, EPR analyze and integrated#ta and the knowledge disgovery g
predictions and advises for the betterment of gamization. For the practical impleme n.ofseretec
model, we use MADAR data and implemented Apriorgdtithm on it. Then the n V\:ijj S and patte
suggested for the organization which helps therorgdion for solving the prob 'ﬁl stomers itufe

correspondence. N |
|-'| ||_L|"'
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1 INTODIT | O N, 'H\lod.lern ata Mining systems slearn from the

r.bwous history of the investigated systt
d 4 formulating & testing hypothesis about the ru

%erml 2 emqﬁﬁe which the system obeys.

Data Mining a
great p tiak to h

DATA I

technology to
companies focu n_ihe mo rtant in t

data warehouses. Dat m\ also know
Knowledge Discove:!il tabaseBhe basic
goal of Data Mining iSsdiscoveringidden value
of the data warehousekiterally, Data Mining
can be defined as “the narvial extraction of
implicit, previously unknown, & potential useful
information from datd It uses machine learnin
statistical & visualizatiortechniques to dcovery

& present knowledge in a form which | eas
comprehensible

Data Minnhg tools predict future trends
behaviors, allowing businesses to make proac
knowledgedriven decisions. Data Mining tools c
answer business questions that traditionally \
too consuming to resolve. They scour database
hidden patterns, findg predictive information thi
experts may miss because it lioutside their
expectations.

Data Mining techniques are the result of a |
process of research & prodidevelopment. Data
Mining’s evolution began when business data
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first stored on computers, continued wit
improvements in data access, & more rece
generatedechnologies that allow users to navig
thro’ their data in real-time.

The most commonly used techniques in [
Mining are: -

* Artificial neural networks
* Decision trees

* Genetic algorithms

* Nearest neighbor method
* Rule induction

Data Mining is ready for application in tl
business community because it is supported
techniques that are now sufficiently matt

* Massive data collection

» Powerful multifizocessor co
: e
L | : "
2. ERP eﬂ "i'.l;

The core of thﬁF_{_P stem circylatgsswithin
company as welfas man t informe
and control needs of the 'ﬁi. oduction pro
including reducing in’ér;t:ri abor, and operal
costs, improving busiéss processesenhance
operation efficiency and improving custon
response. However, Markus and Robey (1¢
pointed out that although industry specific E
has already focused on industry characteristics
includes the optimal business operal
management model, tippomotion of ERP is sti
significantly related to interaction with tl

-
-

AN
i g

d
L

organization. Beyond that CRM often describe
strategic or philosophic approach for manag
customers. Hence CRM could be seen frol
process oriented, technological, capal-
oriented,  philosophical,  and/or  strate
perspective [2]. CRM has different meanings,
a business strategy to select and manage cus
to optimize longerm value, CRM also is
strategy that increases the importance
relationship marketing and egrates with other
organization strategies.

Despite the efforts of CRM on efficiency a
affectivity of management decisions, statis
reflect that unreasonable decisions are mad
CRM systems; IT experts said error Were ca
by incorrect or not enmh dqtal:lb:k ording t
Forrester Research, 57% qi'bll,s"héss firms ce
justify CRM investmglm{__'be'cause they car
measure custom IIIEllafitability. The neces:
broad level of ;Lrlllry is determined by the C
security gbjectives which an organizationds to
meet. M security strategy outlines in gen

-ﬁrré. an organization will achieve its CI

Seeurity objectives. In order to increase the us
ERP systems it is recommended to begin witr
financial section, the applications invoicing, c
control, accounting and financial then it shoulc
added many functions from Financial, Relal
Management Production, Distributior- Business
and Analyses. The order of the customer is rot
automatically to the next department when
department ihishes their work of the custom
order and each department have access tt
single database that holds the customer’s
order.
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Fig. - Architecture of an ERP System .ﬁ'ﬂ'
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n the Fig , zﬂj
solve the
ustomer reqTIe tlenge

3. MET Los'F-
The ER

described t
problems. Wh eve
directly forward ncern de *A nt for
assessment an osjve resgﬁfjgl- fter stati
analysis and evaluation guest the an
back to the corresg:d. smmer and thi
feedback will be sa in the database for
future requirements. This scenario is n
common in each and every organization
creating more sophisticated and steac
environment we presented this whole scenari
our model in thredifferent views. In effect afte
there is a construction of an easy to use
implement  surroundings for the upj
management and their employees for put 1
stress and expertise within the compal

limitation and taking their company on top ¢
behaving with their customer on priorit

The three views are as follow

i. Outer View

ii. Inner View
iii. Knowledge Discovery Viev

Description of Three Views

A. Outer View

Whenever a customer contact with the comg
the customer support officer eive customer’s
request. In the company’'s prospectus
department has much importance becaus:
correspondence directly with the customer. In
model we presented customer relation:
management as an outer view. CRM,i8;respon
for receiving regests and Flg‘ to tt
customer directly. These 1'1 ests inclu
queries, complaints, suggestions and orders
forward these reques ‘fathe inner view enter|
resource plannin I'n P) through the qt
generator. Aft g action on the peictive
request the answer will forward through the C

—The lﬁ{iew. And result will also be save
the %L for knowledge discovery vie
uﬁnnerVieW

The important part of the model is inner view
ERP view. In this view each department h
equal access to a single database that hold
customer’s data or complaints. In ERP view
customer queries rotating and evaluating by
concern department. For example a customer
to purchase any product will apply for a prod
through the cusimer support department (ou
view) and the request will be forward to the si
department (inner view) and sales department
check the payment status in the database ant
forward the same request to the operat
department (inner view) for t delivery of the
product and the record will be stored in
database to generate new rules and pat

(knowledge discovery view) from the experien
data.
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C. Knowledge Discovery View
This view is concern with the central datab

having all kind ofdata saved from outer and int
views. This data can be customer's hist
manufacturing status and sales. In
environment we can use several kinds of
mining techniques for discovering the knowlec
The best implementation is presented in paper
by using Apriori Algorithm.

Description of Three Layers
A. CRM Layer

Whenever a customer contact with the comg
the customer support officer receive custom
request. In the company’s prospectus
department has much importance becaus:
correspondence directly with the customer In
model we presented customer rel
management as an outer view. CRM j
for receiving requests and r
customer  dir. Iy These
queries, com ts sgms r

thel

forward theSEHEFe uest t el |ew enter|
resource rough the qd
generator. r ta n on the c._.
request the a forward thr e C
Layer. And re also 'li g in t

datalase for knowled*" dISC

{.“

The important part of the model is ERP Layer
this view each department have equal access
single database that holds the customer’s da
complaints. In this layer the customer que
rotating and evaluating by the conce
department. For example a customer contact
customer

Vle

B. ERP Layer

support department (CRM layer) after ini
review and statistics this query will throw to f
ERP Layer. The ERP’s

department is responsible to find the solution
give proper reply to the customer and forw
feedback back to customer through CRM laye
well as in the central database for fut
assistance.

C. Knowledge Discovery Lay

Knowledge discovery can be defined as
extraction of contained, hidden and wl
information from the large database. As per
definition, in the presented model

%

]rail datal

layer is also concern with tt}éL{e'h
having all kind of dataspgsted from a
department of ERP a F!Mlayers. The date
several attributes aleristics according to
the queried cuit]-i\a
we used Clus ring and Apriori algorithms

As the specialty of thisii
advafitabebds and higiuality results

"ﬁ!irgclustermg

% Data clustering is a method in which we m
cluster of objects that are somel similar in
characteristics. The dependent. Clustering is ¢
confused with classification,

but there is some difference between the twc
classification the objects are assigned to
defined classes, whereas in clustering the cle
are also to beefined. The goal of data clusterir
also known as cluster analysis, is to discover
natural grouping(s) of a set of patterns, points
objects.

B.1. Clustering Implementati
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Clustering implementation on the data is a pro
in which we try to ma& some groups of objec
together having similar characteristics accort
to the predefined criteria. The criteria to mer
similar objects in one group are depending on
implementation. In this case study we collec
data shown in Fig. 2. In whichenhave four (04
kinds of attributes includes; customer’s que
gueried department, forwarded to concer
department and action of the department.
clustered the data on the basis of actions of
customer’s query. Moreover, action’s column
againfour (04) types of action have taken aga
the particular query. The similarity criterion whi
we set here in this case is dependent on the a
We described these actions as numbers 1,2,3
gathering them in separated groups showi
Fig.3. As the result we got four different cluste
in which each cluster is fulfilling the selecti
criteria.

-

Data Cluster

J.\f

o

d

walln
Bi™

Financial
Management

Manufacturing
Resource

CASE STUDY = q_rll'r
The efficient impl
CRM model
applied on
Associati

tion of presented E
ata mining techniques
DAR data.For this we used
finingApriori Algorithm for finding
and patterns from the experienced

The description of all phases on our case stud

|| as follows:

A. Apriori Algorithm

Apriori is a classic algorithm for learnir
associatn rules. Apriori is designed to operate
databases containing

transactions (for example, collections of ite

bought by customers, or details of a web
frequentation) [7,11]. As is common in associa
rule mining, given a set of itemsets (for ance,
sets of retail transactions, each listing indivic
items purchased), the algorithm attempts to
subsets which are common to at least a minir
number C of the itemsets. Apriori uses a "bot
up" approach, where frequent subsets are exte
ore item at a time (a step known as candi

http: // www.ijesmjournal.col

(C) International journal of engineering sciences and management

39



I]esm

e s |ERNATIONALQURNAN QFERGINEERINGISGIEN GES AND)ANR GENENY

Vol. 1(1) Sep

t-Dec (2011)

generation), and groups of candidates are t¢
against the data. The algorithm terminates w
no further successful extensions are found [7,
15]. One way to construct a simpler mo
computed from data, sir to understand and wi
more predictive power is to create a set
simplified rules [5]. Apriori Algorithm is suitabl
to compute the rules and patterns and predic
any organization to improve the custor
satisfaction. We implement Apriori algthm on
MADAR data and generated some rules
patterns for MADAR. The descriptions of the
rules are in the following stepsA.1. Apriori
Pseudo Code Apriori large itemsets that appei
in more than transactions while Generat(Lk —
1)

B. Programming Tool Used For the
implementation of Apriori Algorithm to get ne
rules on the MADAR data we us \
technology. Input and output data f||

any format e.g databases,

worksheets, etc. But in this ca se ad-r
and Excel worksheet as input anug
B.1.VB Interf:

The VB interigiii®is sh@@_} d
i

Implementation of Apriori Algorithm
A Case Study of MADAR

4. DATA GATHERING /SURVEY
We gathered the data by survey. For this we n

a survey for MADAR and collect the two mon
data through a questionnaiirem each and every
department. The data is then organized in a <
database.

Data Transformatiorin the Fig.5. we transferre
the useful data from the database into the e
format for describing the data more sufficier
and for applying some ruleand formulae on
surveyed data. Furthermore we columned the

in customer query, queried departme
corresponding department and action by

department

Data Enhancement
In the Fig.6. we enhanced theﬁ&_ y categor
the data according to the,.aﬂu' te action of the
department. In wri,c]i!ﬁh- categorized all th
actions of the de '[_hé'ﬁt in three (03) catego
Further we ad £ more column to assign bi
valueg( or ..1:) according to the action from
MA_%B orrespondent. This extra colums the
r the implementation of apriori algoritF

Ehich is shown in the next ste

Selected Data for Apriori Implementati

In the Fig . Shows the selection of concerned
after some enhanced features we used as an
file. We select notepadfmat as an input file fc
the Apriori program developed by using \
Technology. The selected data for input
includes the Customer Query and Binary Valu
action on the query did by department. Morec
we put 5% minimum support as an input alsc
the generation of frequent item sets from the il
file.

C.4.
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Output Data

The Fig.8. Shown the output file with &
minimum support. We applied apriori algoritt
for the generation of frequent itemsets. Tt
Itemset generation is based on the cusr query,
corresponding binary value and minim
support(5%). In consequence we find out that
much queries has been dealt on time, and
much queries were delayed in the |asb month.
In the next step we generated and suggested
rules from thdrequent itemset generations (out
file) to the MADAR organization for handlini
with the customer in more efficient way and
the betterment of the organization in future. 1
was a sample implementation of apriori algorit
on the CRM-ERP based mddeNe can finc
different kind of frequent itemsets generatior
the same manner by increasing or decreasin
minimum support.

Rules Generation
Fig.9. Shown the selected and rejected r
After rules generation we found

which prgosed and suggeste he
that there are me basic pr
coming from t sever.

last two mo e rules S showmg

other big ally becau

some baSI ! |mplanta.;|

these rules ca crease numl| (ﬂsr—'

and several ki@ of ries will au ally

resolved. i ite online
mail ser

main d:*
course reg|stra on, #&gin )
problem. For exampl qﬁﬂbry raised from
website controller thi'-af sometimes the qt
will also be generate@=from other online rele
department,i.e. online course registration. V
conclude that the basic query was website doi
problem if the MADAR will overcome thi
problem immediately than other queries car
stop

, Equipment problem
problem

proflen
em, Login problem,mail server problem

5. FUTURE WORK
The model will be enhancing with mc
information and more da mining technique wil
be applying and new rules will be generatec
future for the enhancement of an organizat
New ERP tools will be used to modify the exist
work and make ease for the customers to ac
the organization’s facilitiewithout any hesitation.

0w

ik

i

In today’s technologies t er he a lot of

difficulties to access jthe®erganization’s facilkti

The customer roblem in contacting

organization. odel presented in this pi

will €} these problems althe customers
Ilts will be recording in the cent
ase and will be process according to

6. CONCLUSION

5 stomer need. The customer can easily co

the organization and can purchase the organiz
products very easily. The CRM (outer view) v
colleda the information about the products and
gueries will be forwarded to the inner view (EF
to act upon these queries. The knowle
discovery view generates new rules and patt
for the betterment of an organization for fut
correspondence to impre the growth of th
customers for an organizati
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