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been gradually changed owing to the depsient of
Abstrac® As Enterprise Resource Planning ERP) information technology. In the highly specialized business
implementation has become more popular and suitable for evespvironment, the interaction model should bemgineered to
business organization, it has become a essential factor for the sucegsisance the quality of customer servigg |
of a business. This paper shows the best integration of ERP wthp p g 5 best hope for demonstr a

Customer Relationship Management (CRM). Data Miniigg battering ram for imprdng the way your company takes a

overwhelming the integration in this model by giving SUpPOIt fOf, i mer order and processesnto an invoice and revenue
applying best algorithm to make the successful result. This model h

three major parts, outer vie@RM, inner viewERP and knowledge gt?]erwse kpown as the order fulfiliment proc@]sé]. That is
di scovery view. The CRM cBPRI &% ERP Hg often,referged, dg 8ss ba"#‘ﬁee softwate. It
analyze and integrate the data and the knowledge discovery gév® € s n 0t  h afrord kedling fprocesgalthpugh most
predictions and advises for the betterment of an organization. For fRRP vendors have developed CRM software or acquired pure
practical implementation of presented model, we use MADAR dafglay CRM providers that can do this); rather, ERP takes a
and implemented Apriori Algorithm on it. Then thewneules and customer order and provides a software road map for
patterns suggested for the organizatipn which helps the organizatmomating the different steps along the path to fulfilling it
for solving the problem of customers in future correspondence. [14]. It is now widely accepted that ERP systepnevide a
viable alternative to custom application development for the
standard informatioomanagement needs and that it is often
superior in terms of quality of the implementddisiness

. INTRODUCTION process 2]. Although currentcommon ERP systems provide
As an electronic business environment changes more yapighoughparameters and can be adjusted according to industry
under the globalization, even small and medium sizeharacteristics, they is still too complicated to usely
companies also change thebusiness. With enterprises effective under certain conditionfs]. ERP solutionsare
becoming bigger and bigger, the legacy business systems ndagigned to solve the fragmentation of informatiom i
not be flexible enough to adapt this change and thmrisinesses, and integrate all the information flowing within a
discordance between business aridrination systems in their company are designed to solve the fragmentation of
organization may occur 4]. Therefore, recently most information in businesses, and integrate all itf@rmation
companies use an Enterprise Resource Planning (ERP) sysflawing within a company12].
for improving core competency.
Enterprise  Resource planning (ERP) integrates the II. RELATED WORK/BACKGROUND

functionality of all the business partments in an organization According toVirgil Chichernea and Romania@] the basic
in a single system to carry out the p_artlcular_ needs of th_eéf‘chitecture for an ERP system consists of Hisiness
different departments and share their information very eas"¥unctions utiizing a common manufacturing database, as
Interaction channels between enterprises and customers hé‘P{Swn in the followingFig.1. Beyond that CRM ofte|,1

™ sed _ bmitted on "Banarch 2009, Thi ‘ describes a strategic or philosophic approach for magag
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improving customerresponse [6].However, Markus and scenario is most common in each and every organization for
Robey (1988)ointed out thahlthough industry specific ERP creating more sophisticated and steadfast environment we
has already focusedn industry characteristics and includegpresented this whole scer@iin our model in three different

the optimal business operah management model, theviews. In effect after, there is a construction of an easy to use
promotion of ERP is still significantly related toteraction and implement surroundings for the upper management and
with the organization[6]. The necessary broad level of their employees for put their stress and expertise within the
security is determined by tHeRM security objectives which c ompany 6s | i mi t atcompany onrog antd a k i r
an organization needs toeet[13].A CRM security stategy behaving with their customer on priority.

outlines in general terms how an organization adhieve its The three views are as follows:

CRM security objectivefl3]. i. Outer View
, ii. Inner View
| ‘ b iii. Knowledge Discovery View
| Planning Customer
1 ot e Service . .
‘ Sales and Operations Planning : Descrlptlon of Three Views
B Sales .| Sales Order .
o Planning ' | Processing A. Outer View
: : Whenever a customer contact with the company the customer
= Production support officerecei ve customero6s reque
|€ Planning prospectus this department has much importance because of
| 5| ; correspondence directly with the customer. In our model we
5 AR presented customer relationship management as an outer view.
3 Mateflal CaPanty CRM is responsible for receivinggquests and replying to the
= Planning Planning customer directly. These requests includes queries,
‘ g | y complaints, suggestions and orders then forward these requests
‘ _ Procurement! | Production 1| Distribution I to the inner view enterprise resource planning (ERP) Fhrough
Ol ; ‘ the query generator. After taking action on thespective
|Field Service request the answer will forward through the CRWhe Outer
‘ : View. And result will also be save in the database for
o Accounting knowledge discovery view.
Fig. 1- Architecture of an ERP System B. Inner View

important part of the model is inner view or ERP view. In

view each department haveual access to a single

. : ) : atabase that holds the custom
cost control,_accountg"nand _flnanqal then |t_should be adde iew the customer queries rotating and evaluating by the
many funcuo_ns_ fr<_)m F|nanC|aI, Relation Management,qor, department. For example a customer want to purchase
Production, D|str_|but|0_n,eBusmessand Analyse_zsa]. CRM any product will apply for a product through the ouséer
(Customer Relationship Managemesgtemswhich provide support department (outer view) and the request will be

_the fr'c_lmework kfo_r a“"gyz”_‘g custohmqmrontgbnny and forward to the sales department (inner view) and sales
Improving  mar eting e_ctlveness,_ ave become an department will check the payment status in the database and
indispensable component in enterprise information SYSIeMS| forward the same request to the operations department

Typically, CRM activities include data analysis, Campaigr('inner view) for thedelivery of the product and the record will

design, re_sponsamalygs of _customer d48l. The order of the be stored in the database to generate new rules and patterns
customer is routig automatically to the next department whe knowledge discovery view) from the experienced data

one department finishes their work of the customer order a (P '
each department have access to the single database that holds

the customerds new order [ 10GC..Knowledge Discovery View

. . h
In order to increase the use of ERP systems it is recommenJﬁg
to begin with thefinancial section, the applications invoicing,

This view is concern with the central database having all kind
. METHODOLOGY of dak saved from outer and inner views. This data can be
customer 6s hi story, manufactur
The ERRCRM model shown in thFig.2 , clearly described environment we can use several kinds of data mining
the ERPmodel to solve the business problem&Vhenever techniques for discovering the knowledge. The best
customerrequest engender directiprward to the concern implementation is presented in this pap®y using Apriori
departmentfor the assessment and positive response. Aftédgorithm.
statistical analysis and evaluation of the request the answer
backto the corresponding customer and this feedback will be
saved in the database for the future requirementss
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IV . CASESTUDY

A. Apriori Algorithm

For the practical implementation of presented model Wgpriori is a classic algorithm for learning association rules.

applied data mining technique on MADAR dalADAR is  Apriori is designed to operater databasesontaining
an ERP basedrganization physically working in King Saud

University dealing with all administrative software of the

university and also do work for outer projects. The efficientansactions (for example, collections of items bought by
implementation of presented ERFRM model using data cystomers, or details of a website frequentat[@1]. As is
mining techniques is applied on MADAR data. For this Weommon in association rule mining, givarset of itemsets (for
used Association miningApriori Algorithm for finding new instance, sets of retail transactions, each listing individual
rules and patterns from the experienced data. The descriptigfins purchased), the algorithm attempts to find subsets which
of all phases on our case study are as follows: are common to at least a minimum number C of the itemsets.
Apriori uses a "bottom up" approach, where fregfusubsets
are extended one item at a time (a step known as candidate
generation), and groups of candidates are tested against the
data. The algorithm terminates when no further successful
extensions are found7[ 11, 1%. One way to construct a


http://en.wikipedia.org/wiki/Database

simpler nodel computed from data, easier to understamd
with more predictive powss to create a set of simpéfil rules

[5]. Apriori Algorithm is suitable to compute the rules and
patterns and predict for any organization to improve the
customer satisfactionWe implement Apriori algorithm on
MADAR data and generated some rules and patterns for
MADAR. The descriptions of these rules are in the following

Ci “—SubsetC,t)

for candidate< € Cy

count|e| « countle| + 1

Ly + {c € Ci| count[d] = &}
k—*k+1

steps.

A.l. Apriori Pseudo Code

Apriori (T,¢)

Ly {Iarge litemsets that appear
more tharztransactiong

k2

while Lk—1 7# @

Ch “—Generatély; )1
for transactionst €

= Form1

A Case Study o

Implementation of Apriori Algorithm

UL

return & [7, 11, 15].

B. Programming Tool Used
. For the implementation of Apriori Algorithm to get new rules
IN on the MADAR data we used VB technology. Input and output
data files carbe in any format e.g databases, Notefadel
worksheets, etc. Buh this casewve used Notepad and Excel
worksheet as input and output files.
B.1.VB Interface

The VB interface is shown iRig. 3

f MADAR

‘"C‘:"-Ducmnents anil Settings'Z

‘C‘:"-Ducmnents and Settings'Za

Save: Output File

Minimum Support m % A
Minimum Confidence m % 0%,
Run Aprion Find Rules
Exit

Fig. 3- VB Interface for Apriori



B.2. VB Code

TheVB Code is shown iifrig.4.

% Project1 - Microsoft Visual Basic [design] - [Form1 (Code)]

[ File Edit Yiew Project Format Debug Bun Query Diagram Tools Add-Ins Window Help
= Rl = = B dh | - » HESETREM sl
ﬂ |Con|maml2 j |Clic:k j

General
Private Sub Command3_Clicki() Tal
Dim ones As Integer '//for find no of ones in each column

If Correand3.Caption = "Exic®™ Then

End
i End If

Het t3treamRead = Fso.OpenTextFile("C:4Documents and Settingsh Zahidh Deskooph CRM-ERP ModelhSelected Data for Input File,
W Set tStreawWrite = Fso.OpenTextFile("C:%Documents and Settingsh ZahidhDesktop' CRH-ERP HModelhSelected Data for Output Fi!
_ L1 =0
Lz = 1
K j valCount = 0

While Not tStreswRead. AtEndOfStresm

readFileBuffer = t3treamPead.Readline
RelDim Preserve Values(valCount + 1)
Values(valCount) = readFileBuffer
mylist = 3plit (Values (wvalCount), ,"™)
For i = 0 To UBound(wmyList)
ListArray(valCount, i) = myList(i) & "™, "
Next i
wvalCount = walCount + 1
Wend
minimumSupport = (Val [Textc3.Text)) / (100)
minimumConfidence = (Val(Textd.Text)) # (100)

ProductMName = Split(Values(0), ",")

For ones = 0 To UBound (myList)
For a = 0 To UBound(Values) - 1
wmyList = Split (Valuesia), ",")
For i = 1 To 1

If Val(myList(ones)) = 1 Then Counter (ones) = Counter (ones) + 1
Next i
Mext =a
itemSupporc = [(Counter{ones)) / (valCount - 1))

If itewSupport >= minimuam3upport Then

itcemSet (L) = itemSet (L] & ProductMName (ones) & "," & Counter(ones) & " '
End If
Hext ones

If itewSet (L) <> ™" Then

t8tresmilrite.Writeline (L & "™: " g item3et (L))
titreamliirite. MriteBlankLines (1)

counterl = counterl + 1

End If

If itemwSet (L) = ™" Then

t3tresmilrite.Writeline (L &£ "™: is Null, Therefore No, Freguent Itemsets'")
titreamliirite. MriteBlankLines (1)

End If —

B

Fig. 4- VB Code for Apriori

c. DATA GATHERING/ SURVEY C.1. Data Transformation

We gathered the data by survey. For this we make a survey for
MADAR and collect the two months data through dn the Fig.5. ve transferredhe usefuldatafrom the database

questionnaire from each and every department. The datallt theexcel format for dscribing thedatamore sufficiently
then organized in a small database. and for applying some rules and formulae on surveyed data
Furthermorewe columned the data customeruery, queried
department, corresponding department and action by the
department.
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Forwarded to: Actions of the
1 S.No. Cutomer’'s Query Queried Department Concerned Deparment Department
2
= 1 Bugs in Software Software Maintenance Debuggers Declined
4 2 Salary Calculation mistakes Salary Department Programmear-Salary Dapt. Need soms time
- 3 Changes in contracts for new employee Employees Department Programmer-Employee Dept. Call a Meeting
6 4 Salary structure for each designation Salary Department Programmer-Salary Dept. Replied on the spot
7 5 Budget approval for coming year Finance Department Programmer-Finance Dept, Declined
8 6 Changes in budget in current year Finance Department Programmer-Finance Dept. Need some time
9 7 Last 6 months purchased itams Purchased Department Programmar-Purchased Dept. Call a Meating
10 3 Project expenses Research Department Programmer-Research Dept Call a Meeting
i1 k] Webmall problem Website Controller ‘Web Developers Replied on the spot
12 10 User Id problam ‘Website Controller ‘Web Developers Oeclined
13 11 Salaries payroll problem Salary Department Programmer-Salsry Dept. Call a Meeting
14 12 Keeping record of residential permit - (Aqaama) Passport Departmant Programmar-Passport Dept. Need soma time
15 13 Passpon keeping record Passport Department Programmer-Passpon Dept. Replied on the spot
16 14 Login problem in the KSU website Website Controller Web Developers Call a Meeting
17 i5 Online course registration form Admission Department Programmer-Admission Dept. Replied on the spot
18 15 File uploading and download problem University Database Controllesr Databsse Administrator Need some time
18 | 17 Mail server problem Website Controller Wab Developars Replied on the spot
20 13 Faculty members Website maintensnce problem Website Controller Web Developers Repdied on the spot
21 19 University magazine Publishing Department Programmer-Publishing Dept. Need some time
22 20 University calendar Publishing Department Programmer-Publishing Dept. Call 3 Mesting
23 21 Colleges portals College's Web Developer Web Developears Replied on the spot
24 b2 Information for international students Research Department Programmar-Research Dept. Replied on the spot
25 23 Information sharing problems Database Administrator Database Administrator Call 3 Meeting
26 24 Online transferring of salaries to bank accounts Salary Department Programmer-Salary Dept. Declined
27 25 Percentags increment control in salaries Salary Depantment Programmer-Salary Dept. Naed soms time
28 26 New employes entry problem Employees Departmeant Programmer-Employee Dept. Call a Meeting
25 27 Employee's ID d from p limit Emoloyees Departmant Programmar-Employee Deat. Need soma time

Fig. 5- Transformation of Data

C.2. Data Enhancement

value (0 or 1) according to the action from the MADAR
In the Fig.6. we enhanced the data by categorizing the datrespondent. This extra column is the key for the
according to the appropriate action of the department. In whighplementation of apriori algorithm whids shown in the next
we categorizedll three actions of the department in three (03teps.
categories. Further we add one more column to assign binary
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Actions of the Binary Value of

: | S.No. Cutomer's Query Quesied Department to: < Department Particulas Action

2
3 p § Sugs 0 Software Software Maintenance Debuggers Call a Meeting o.0.1

2 2 Salary Calculation méstakes Salary Department Programmer-Salary Dept. Need some time o0

s 3 Changes in contracts for new employee Employees Department Programmer-Employee Degt. Calt a Maeting 0,01

s B Salary structure for each designation Salary Department Programmer-Salary Cept. Replied on the spot 1.c.0

7 5 Budget soproval for COMIng year Finance Department Programmer-Finanos Dept. Replied on tha spot i.c0

& 6 CHhanges in DUTEST In CUITent year Finarnce Department Programmer-Finance Dept. Need some Time 0,10

° 7 Last 6 MmonThs purchased items Purchased Depanment Programmer-Purchased Oept. Call a Maeting

10 s Project expenses Research Departavent Programmer-Research Dept Calla Maeting

11 s Webmail problem Website Controller Web Developers Replied on the spot Lo.c

iz 10 User 1€ problem Website Controller Web Developers Replied on spot 1.0.0

13 11 Salaries payroll problem Salary Department Programmer-Salary Oept. Call a Meeting 00,3

1% 12 ¥eeping record of residential permet - (Agaama) Paszsport Department Programmer-Passport Dept. Need some time c.1c

is 1s Passpcrt keeping record Passport Department Programmer-Passport Deps. Replied on the spot 1.0.0

15 12 Login problem in the KSU websita Website Controller Web Devalopers Calt a Meeting 001

17 is Online course registration form Admission Department Programmer-Admission Dept Replied on the spot 1,00

18 15 File g and El University Databs < o Acminisirator Need some Time o.1.0

19 17 Mail server problem Wensite Controller Web Developears Replied on the spot 1.0.0

20 18 Faculty S Wedste maintenance pe Website Controller Web Davelopers Replied on tha spot 100

21 19 University magazine Publisting Departrment Programmer-Publishing Dept Need some time

22 20 University calendar Publeshing Department Programmer-Publishing Dept. Call s Meeting X

23 2 Colleges portalz College's Web Developer Web Developers Replied on the spot Le.0

22 22 infoemation for International students Research Department Programmer-Research Dept. Replied on the spot 100

2s 23 infoemation sharing problems Database Adminiztrator Databaze Administrator Call a Meeting 0,02

26 22 Oniline transferring of salaries 1o bank accounts Salary Department Programmer-Salary Dept. Replied on the spot 1,00

27 2s Percentage increment control in salaries Salary Department Programmer-Salary Dept. Need some time o.ic

28 26 New employes entry prodlem Emplcyees Department Programemer-Employes Dept. Calt a3 Maeting c.c.3

5 27 Employse's 1D @xcead from previous limit Employees Depanment Programmer-Employee Dept. Need some Time 0.1.0

30

3 Note:

32 Repliad on the spot 2L If Value 12 1 then Assigned Sinary Value will be: 100

33 Nead some time 2 1F value is 1 then Assigned Binary Vaiue will be: 0,10

3= Call Meetsng 3 1f Value is I then Assigned Sinary Value will be: G021

Fig. 6- Data Enhancement



using VB Technology. The selected data for input file includes
C.3. Selected Data for Apriori Implementation the Customer Query and Binary Value of action on the query

. o i
In the Fig. 7. Shows the selection of concerned data after SO%ng'2yu(iegzgr?;n:hyo;%\gixoauftreS /L:)errr:;niltrg;r:etssu?r%?: tz;:se
enhanced features we used as an input file. We select note 34" 9 q

format as an input file for the Apriori progradeveloped by nput file.

2 Selected Data for Input File - Notepad g@@

File Edit Format ‘iew Help

Bu?s in Software-a,Bugs in Software-g,Bugs 1n Software-C,sSalary
Calculation mistakes-A,Salary Calculation mistakes-B,Zalary
Calculation mistakes-C,Changes in contracts for new employee-a,
Changes_in contracts for new employee-B,Changes in contracts for
new employee-C,salary structure for each designation-a,salary
structure for each designation-g,salary structure for each
designation-C, Budget approval for coming year-A,Budget approval
for coming wyear-B, Budget aﬁprnva1 for coming wear-C,Changes in
budget in current year-A,Changes in budget in current year-B,
Changes 1in budﬁet in current year-C,Last & months purchased iten
-A,Last & months purchased items-E,Last & months purchaszed tems
C,Prnqect expenses-A,Project expenses-B,Project expenses-C,webm:
problem-a,webmail problem-g,wepomail problem-C,User Id problem-i£
User Id problem-g,user Id problem-C,=salaries payroll prablem-a,
Salaries payroll problem-g,Salaries payroll problem-C, Keeping
record of residential permit—{Aqaamag—A,Heeping record of reside
r international students-C,Information sharing problems-a,
Information sharing problems-g, Information sharing problems-C,
online transterring of salaries to bhank accounts-4A,0nl1ine
transferring of sa?aries to bank accounts-gB,online transferring
of salaries to bank accounts-C,Percentage increment control in
zalaries-aA,Percentage increment control in salaries-B,Fercentage
increment contral in salaries-C,Mew employee entry problem-a, New
employee entry problem-B, Mew employee entry problem-C
g,2,1,1,1,1,0,0,1,0,0,1,1,0,0,0,1,0,0,0,0,1,0,1,1

oo R

=l

e o

~” PHROoR

Fig. 7- Selectel Data for Apriori

two month. In the next step we generated and suggested some
C.4. Output Data rules from the frequent itemset generations (ouif@)tto the
The Fig.8. Shown the output file with 5% minimum supportyJADAR organization for handling with the customer in more
We applied apriori algorithm for the generation of frequendfficient way and for the betterment of the organization in
itemsets. These Itemset generation is based on the custofgire. This was a sample implementation of apriori algorithm
query, corresponding binary value anghimum support(5%). on the CRMERP based model. We can find different kind of

In consequence we find out that how much queries has bepsyuent itemsets generation in the same manner by increasing
dealt on time, and how much queries were delayed in the laspr decreasing the minimum support.



Fig. 8- Output Data

C.5. Rules Generation of queries _and seve.ral kind qf queries will aqtomatically be
resolved. i.e. website domain proble®E online course

Flgg $hown the selected and rejected rules table. After rU|e%gistration, |Ogin prob|em, mail server prob[dﬁmr examp|e

generation we found several rules which proposed amdthe query raised from the website conteolithen after

suggested to thMIADAR that there are some basic problemsometimes the query will also be generated from other online

and queries are Coming from the several department within Mated department, i.e. online course registraﬁWe

last two months records. The rules is showing the other hignclude that the basic query was website domain problem if

problems which are actually because of some basic problerfiie MADAR will overcome this problem immediately than
After the implantation of theselles we can decreasember other quers carbe stop.



