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Abstract

E-Governancés an electronic and efficient way of delivering\sees and information to the citizens. Accurate ap-to-date
data exchange gives a tremendous boost to Govetrimeemain agile and competitive. However, the &yimg needs of th
cross functional da exchange have made data management a compleaspr@nd new generation strategic initiatives
Master Data Management (MDM) helps to establishsthadards, policies, framework and protectionrganization. MDM is
used to manage complex data iegement scenarios, develop and protect data astarpese asset. It also streamline ¢
sharing across systems and provide everyone irsyeem with a single, consistent view of criticatal by using bot
technology and data governance techniquéss flesearch work deals with redundE-Governancealatabase is corrected

data profiling, cleansing and compared with exgtiedundant database. The corrected data is storédDM central
repository by defining data rules, standards anudiegh bes-of- breed approach in MDM central repository.

Keywords: Master Data Management, Enterprise Managemente®yst Record<E-Governance.

1. Introduction

E-Governancés a new way of delivering services to citize
Its main focus is on improving administration eifflacy. The
increased societal expectations, trust on commtiaicand
civic participation have been contributing to trevelopmen
of new welfare state ih knowledge and information acce
to public [1, 2, 3]. E-Governancgystems keep on growit
with billions of citizen centric records which is\ery big
challenge for Integration. There are plans in placetegrate
and share the data across these E-Goverrastems, whicl
span across different department. These systentoleetion
of heterogeneous information systems where datanoit
reliable and inconsistent. This inconsistency dafda leading
to incorrect decisions and resulting in more tcts the
organizations. The major challenge being facetbigmtegrate
data coming in from various sources and to maintita
quality in terms of reliability, consistey and accuracy

Master Data Management (MDM), in its broadest dtdin,
is a technologyenabled process that provides a single cot
for information The objective is to create a “single versiot
the truth” for data collected from disparate systeanross th
enterprise. It is a central prerequisite for exgiag maste
data acres system boundaries. It is the discipline in charf
creating and maintaining consistent and accurats lof
master data. In many cases, MDM solves complexgsse:
like cleaning and maintaining master data [4].

The paper is structured as follows. In sectiorEdsting
systems are discussed. Section 3 thppsed syster. In
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section 4 discusses methodology is preser8edtion 5 deals
with the conclusionsSection 6 deals with theFeature
enhancement.

2. Existing System

The existing E-Governancesystems have their ow
implementation and perform designated functionsthafir
own. These systems are up to date in their ownesbrnd
consolidated information is confusing. These systeane
maintaining data as per individual system ownetédard.
It is challenging, as and when there is need tegnatte o
sharing the data across systems. A single viewoofncon
data elements, used to integrat&&vernanc systems is not
available due to inconsistent data standards asdltirey in
data redunday [5]. Integrating differentE-Governance
systems available as of the day will result in &nehitecture
shown in Figure 1.

One system might have updated phone number, oflsézrs
might have updated address of the person, othéemysould
have update property details and other system could F
updated educational qualifications. But no singystem is
able to provide all the updated and most recewftrinétion of
a citizen. This is the point where the need of MbBaine up tc
maintain master data @hents in a centralized repository. 1
increasing complexity of data management envirorisnand
increasing demand for crofsaction data exchange h
created strong need for the MDM programs. The |scoéar
organization is closely dependent on qualitgnsistent dat
and the mechanism to share the right informatiothatright
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time. Integrating the master data elements acrdss
E-Governance projects provide single version ahtfé, 7].

Master
Data

IT department

E-Seva
Bills, Birth
registration

Master
Data

Education
Department

FAST - Transport
Department
Automated

Fig. 1 Architecture of existing E-Governance system

3. Proposed System

Data sharing and communication between
E-Governance systems is not centralized [8]. Ineca$
E-Governance systems, all the information is aitizentric
data. Each system has its own version of citizéorination.
Each system says the data being maintained bydhsiem is
true. When looking from the top, the consolidatélwis not
available and hence resulting in in-consistencgunglancy,
duplicity and un-trustable data.

There exists the need, where this data requiresab&uring

and maintaining in a centralized repository, whigleds to be
administrated and updated properly. Architecture toé

existing E-Governance System needs to be changsldoam

in Figure 2, to maintain centralized master data simre the
master data across E-Governance systems, henceitaim

single view and version of truth. In case of E-Goamce
systems data related to citizen will be Master réco

4. Methodology

4.1 Data Profiling

The first step in any MDM implementation is to plefthe
data. It provides the ability to understand daighlighting
key areas of data discrepancy; to analyze the bssirmpact
of these problems and learn from historical analyand to
define business rules directly from the data [9].

1

Bills, Birth
registration

Master Data
(Centralized)

5\
b
A‘Iiter\

Data

FAST - Transport
Department

Education
Department

/
Master
¢ Data

Automated

Fig.2 Centralized Master Data System Architecture

4.2 Data Cleansing

existifdpta cleansing involves standardization, error emiion,

matching, de-duplication, and augmentation of tae@dThis
process detects the incomplete, incorrect, inateura
irrelevant parts of data based on data rule and tbplacing,
modifying or removing the bad data. The valuesateg by a
data rule are moved to error table where the cilegns
strategies are applied.

4.3 Data Rules Definition

Remove the white spaces, control characters (eadr
back space) from first name and last name

» If first name concatenate with the last name is Firat
name for another record, then both are same records

» If previous record does consist normal value amdldkest
record is empty then copy all previous record \alte
latest record

* (Eg) Old Record: First Name with enter charact&hene
no is available for this record.

» Latest Record---Phone no is not available

e In the above case, copy the phone no from old cetwor

latest record

If any of two records have the same first name, dasne,

dob then they are same records

* If any of two records have the same First Nameyt Las
Name And Email Id then they are Same Records

» If Date of Birth (DOB) differs for two People witthe
same email id always consider first dob entered-gov
systems.
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Compare the System Record
against Master Record

If business key of master
record matches with
Transition (tx) record

There is no change in master
record no processing required.

Check if business key NO
matches with specially
designed data rules
\ 4
Remove control
Apply data correction rules |¢ characters from tt
to the applicable attributes tx record attribute
‘ Apply Best of
Breed approach
N Stop le y

Fig. 3 Flowchart

+ If e-seva and e-cops have Two DOB for same petsen t spellings and missing words—for example, Raja RajMn

consider e-seva DOB to update Master record.

« If all source systems contain different phone numsider
the same person, then latest phone number will
considered to update from Master repository.

Raja Rajan, Rajan Raja so forth.

bead the MDM hub database- MDM hub has been lodnjed

following the steps shown in the Figure 3.If thevrecord is

 If e-cops and FAST have two DOB for same person thgot already in the hub database then insert the idéd the
FAST has to be considered to update DOB in Maste@rrect tables. But if it is a duplicate, the logambcess must

repository.

check the business rules for this entity to deaid®at data to

« If e-seva and e-cops have two different addressesaine update with the incoming record. This process hasnb
person then address from e-seva is taken as totwpd&ta"ed in Figure 3asan example, if there igddress in the

Master repository, if the modified date of esevarisater
than the ecops.

4.4 Data Integration

Data integration process involves populating thie database
with data from the source systems initially andgieg the
source systems synchronized with the hub databasthea
source systems make changes to the data [10].

Check for duplicates- This process is the hearho$t MDM
systems. It is both the hardest and most imponteamt of
populating the MDM hub. As single view of custondata is
required, records describing the same businesty entist be

current record and the incoming record includesaddress,
the address is added. If there is already an asldied the
incoming record also has one, there must be aspéeified to
decide which one to keep or if both should be kédpthe
business rules can't resolve the conflict, the nmiog record
should be put on a queue for manual processing.K&keof
the record should be added to the database todretber
connection from the hub record to the source recbig may
be used by queries to find the source record ahbyhub to
publish hub updates to the source systems.

Update the source systems- If loading a new recbahges

combined into a unique record for each unique ¥ntithe hub database, the change may need to be ptegaiga

Duplicate checking process will check for thindeelalternate

one or more of the source systems. For exampla, riew,
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address is added to a customer record, other afiphs tha
stored information about that customer may wantige the
new address.

The load process works best if the most authore and
complete data sources are loaded first, so thasesuien
loads make relatively few changes to the existing Hata
Primarily, however, it's best to record duplicatesd
synchronize the application data with the hub dhtading
the most critichdatabases first also leads to earlier time
value.

4.5 Data Synchronization Process

Synchronization is a process that transfers chamgaste-
data records from the source application that ntaelehangt
to the MDM hub [11]. This introduces the possty of
conflicting updates and inserts from multiple syste and it
introduces some latency between the time a changeade
and when it shows up in the MDM hub database; &
business must understand the limitations of thitesy. After
a change hasden detected in the source system, it shoul
sent to the MDM hub as quickly as possible to redtite
update latency. So the frequency of updating mdstereer
hub and source applications should be too closmamtain
and make available master records in real time.

4.6 Best-of-Breed Approach

Best-of- Breed is a set of different modules collated fi
different sources to meet the desire process reapgints of al
organization [12]. In most systems, the rate ofngeato ¢
given master-data entity is fiyi low, so update conflict
should be pretty rare. To reduce the chances ofate
conflicts, concept of best of breed approach hasn
introduced into system. Best of breed approacmdsfivhict
system needs to be considered to update the natewhen
data entities are conflicting with each other. Saumstomer o
person record might have two different data otisiiih «-seva
and FAST. In this case Best of breed approachiderssdate
from eseva system, as it is the place where birth region
information generated from and also it is the niosstable
when it comes to DOB. If driving license informatids
conflicting between seva and FAST, best of breed apprc
considers data from FAST as it is the reliable eeuof
information for this data entity.

4.7 Results- Applying MDM Framework To&svernanc
Systems

The results are recorded by applying the MDM framoek on
1101 sample records of ESEVA, 1405 sample recoifc
ECOPS and 1605 sample records of FAST. T
E-Governancesystems are citizen centric, where all recc
related to person or citizen, are considered astemalate
elements. After applying the MDM framework to th
E-Governancesystems, the findings related to the differ
attributes of the E-Governansgstems are given below. Al
all these records are corrected by applying the N
framework.

The percentage of dduplicate records found in each sysl
are shown in Figure4. &dr applying the MDM techniqu
these metrics shows that, percentage ofiujgicate record
vary from 64 to 83 in the E-Governanggstems considered

apply the MDM framework. It also shows that, onaerage
27% of duplicate data exists in these syste which will

make data volumes grow large inG®vernanc systems, in
turn the maintenance of these systems, go highagyying
MDM technique these duplicates are removed suoadss
while loading data into centralized repository.

De-Duplicate Records
100
80 -
60
40
20

o1

M De-Dugplicate
Records

Citizen Record

ESEVA ECOPS  FAST

E-governance Systems

Fig. 4 De-Duplicate records

Results after applying data rules created f-mail address
are shown in Figuge Data discrepancy for this attribute
73%, 31%, 56% in ESEVA, ECOPS and FAST respecti
These discrepancies are identified by removing iap
characters and spaces from then&H address and also
applying best-obreed approach. This kind of inaccurate ¢
might lead organizations in wrong direction. Aftpplying
MDM technique and following the steps specified
implementation part, one can able to idfgnand correct the
E-mail address attribute in MDM repository.

E-Mail Address

discrepancies
80
e
6 60
@ 40
§ 20 M E-Mail Address
£ 0 discrepancies

ESEVA ECOPS  FAST

E-governance Systems

Fig. 5 E-Mail Address discrepancies

Percentage of errors related to first name andnkaste founc
in each E-Governancgystem, are recorded Figure6. After
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applying the MDM technique, these metrics show @etage
of error records for attribute first name and lagme varie:
from 11 to 29 in the E-Governanaystems considered

apply the MDM framework. These discrepancies

identified by, while applyingVIDM techniques and remove¢
successfully. Maintaining correct data will alwakslp in
taking right decisions and following correct straés.

First Name & Last Name

discrepancies

100
L7
£ 2o
2 60
=
s 40 H First Name &
= 20 Last Name
v 0 without errors

ESEVA ECOPS FAST

E-governance Systems

Fig. 6 First and Last Name discrepancies

Results after applying data rules created for phureber art
recorded in Figuré Data inaccuracy for this attribute is 14
29%, 21% in ESEVA, ECOPS and FAST respectively.s€&l
discrepancies are identified after applying dateesiuAlso
these are corrected while loading into MDM repasitd his
kind of inaccurate data ight lead organizations in wror
direction. By applying MDM technique and followintpe
steps specified in implementation part, one camtifieand
correct these records.

Date of birth
discrepancies
- 40
g 30
£ 20
§ 10 + M DOB error
I'S a - recorcs
ESEVA ECOPS FAST
E-Governance Systems

Fig. 7 DOB Discrepancies

Percentage of updates required to apply to phomabat
attribute in each E-Governancgystem, are recorded

Figure8. After applying the MDM technique, it is foundath
percentage of error records for this attribute esafrom 14%
to 42% in the E-Governansystems considered to apply
MDM framework. These error corrections are reldtedither

old phone number or phone number as null or newng

number is not updated. Data rules framed for ttirdbate are

applied by using MDM technique and te records are
corrected, while loading into MDM repository. Maiitiing

up+o date data always help organizations to adoptritjie

choice.

Phone Number
Discrepancies
50
= 40
=]
o 30
o
g 20
e N
0 . ;
ESEVA ECOPS FAST
E-Governance Systems

Fig. 8 Phone Number Discrepancies

Below Figure 9 represent the metrics taken by ctamsig all
the three E-Governance systems.

Discrepancy Percentage
by Metrics

100.00%
80.00%
60.00% -~
40.00%
20.00% -

0.00%

Fig. 9 Discrepancies Metrics ratio for G&@vernanc systems

As discussed above, all these discrepancies amduracies
are removed successfully, while loading master diments
in to centralized repository.

By following MDM framework, it is possible to cowrethe
error records, delete the duplicates and also ép kiee centre
repository upto date, with single version of truth of t
identified attributes. As the master elements aeptkin
centralized regsitory, it becomes a painless effort to integ
the existing E-Governance systems.
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5. Conclusion

In this research work it has been shown that hcavMIiDM
framework helps in correcting the error recordsletiteg
inaccuracies, making the data consistent and &lail® the
application in timely manner. By applying this teajue to
the E-Governance siems, it is possible to provide “sing
version of the truth” for the data collected frorarious E-
Governancesystems. Now it becomes easy to share

internally and externally, as the information isnsistent,
accurate and reliable. Instead of maiimtag the same data
different places, putting in a centralized repayitwill save
on the infrastructure cost and also the maintenaose It is
observed from the results that avoiding the dupdEawill
save lot of space, maintenance and in tursaves money t
the organizations. In this way MDM framework

incorporated into E-Governansgstems successfully and a
it is observed that these systems can be manafmctiedly
and efficiently by following this approach

6. Future Enhancement

In this work all the data fields have been used to @mthe
records in order to identify the errors and disareges. AllE-
Governancesystems are citizen centric system. Image
pictures of the users are also stored in thesersgstA syster
needs to b implemented, where in images of different rec
across different systems need to be compared totifigh
errors. This will be very much helpful to the MDNb@roach
to identify same records.

MDM framework is applied for ESEVA, FAST and ECOI
Likewise in future one can do the same to oth&dwernanc
systems like CARD, BHOOMI and Education Departm:
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