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ABSTRACT

Dirty Data Cleansing technique so far have aimed to integrate large amount of data from various sources and manage data quality
resided in DB so that it enables to extract meaningful information. Prompt response to varying environment is required in order to
persistently survive in rapidly changing business environment and the age of limitless competition. As system requirement is recently
getting complexed, Service Oriented Architecture is proliferated for the purpose of integration and implementation of massive distributed
system. Therefore, SOA necessarily needs Data Exchange among services through Data Cleansing Technique. In this paper, we executed
quality management of XML data which is transmitted through events between services while they are integrated as a sole system. As a
result, we developed Dirty Data Cleansing Service based on SOA as focusing on data cleansing between interactive services rather than

cleansing based on detection of data error in DB already integrated.
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T4 1(case 1) ‘Null g2 383t "ol o] &4
a4 @& dHeolHE Zom 13 2(case 2)& Null' g% 3
|t ¥ diolH o] EASHA 2w dHolHE et
T 3case DS F7F AR U we el WIS Wol
W HolEE Zolun 3 5(case 5= oW £ E HolH
Al A FEHE &k He Aok 20 7 volEeY F
& oqgBE golstl 3 13 1l(case 11) vzl A <ls3|
T2 39 @] WF ERS Hold dolHE Al Ui
category lookup Elo]&-2 7F3 11& {3t 7+ dlojgfe] B+
of g At BIAS A TS AOE vhef Aol &

1 mlm {o

expression) S ©]-43te] Date: yy/mm/dd, yyyy/mm/dd, %
Mo A3 s =8l mld F4E string@string(string)+,
£# ]2t} URL http://(string.)+string(/string) I “1201 [R-3
47 ¥ 4 ok element #AEY ruleNoZ #
28 Agstn JuEd error_types 245 dtk
TE 21(case 21)& 93t user—defined library: (Doctor,
Dr.), (Drive, Dr.), (road, rd) ¢} #Zo] 4wzl troje} 1
okol2 A o 2 Ao AL ANE = Q) &
& element ARl HEH error_typed &7 A Al L H

o[ej7} ofw g qrHol Sl HA=AE AHlE AREA A

m\m

28 He

elementName elementID ruleNo category conditionl condition2 data
orderID 1 2 - - - 654435
orderID 1 3 - 1 999999 654435
orderID 1 5 - - - 654435
customerID 2 - - - 987651
customerID 3 - 1 999999 987651
Email 3 2 - - - ayrton@fiorano.com
Email 3 11 6 - - ayrton@fiorano.com
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1.i

procedure Detecting( ruleNo

retums element " including detected error types
begin

move all pairs of ruleNo to rule_table; move all pairs of category to cat_table;

for (k=1; k<=n; k++)
begin
switch (rule No) {
case 1: if data == empty then error_type = 1;
case 2: if (data == 'Null' or empty) then error_type = 2;
case 3: if (data < codition1) and (data > condition2) then error_type = 3;

case 5: compare C&P(data); // compare data of current and data with identical element name of previous data stream, find

duplicated data
case 11:// category lookup error type 11.1~11.8
if (category == 1) // arithmetic expression
then check data if the form follows [0-9]+{[+-*/]+[0-9]+}+;
else if (category == 2) // number expression
then check data if the form follows [A-Za-z]*[0-9]+[A-Za-z]*;
else if (category == 3) // date
then check data if the form follows 'yyyy/mm/dd or yy/mm/dd'
else if (category == 4) // postal code
then check data if the form follows 'd=[0-9], ddddd or ddd-ddd'
else if (category == 5) // phone number
then check data if the form follows 'd=
else if (category == 6) // e-mail address
then check data if the form follows 'string@string(.string)'
else if (category == 7 or 8) // home page or URL

[0-91, ddd-ddd-ddddd"

then check data if the form follows 'http://(string.)+string(.string)*'

else if (category == 9) // file name
then check data if the form follows 'string(.string)*'
case 21: if data is not in user-defined library for abbreviation
then error_type = 21;
}

append error_type to the end of the list (element");

end
end

: pairs of rule No. and rule name, category"j : pairs of category No. and category name, element "
list including element name, ID, ruleNo, category, conditions, data)

Aoz AA FAE weth

o 257 dloly ©X Z3} A (Detected Result) :
Fd oFdHolHE #EESIA, AA dolge AAet
%‘?ﬂ%‘ dole AAE a2 HAFEr)

F dlol" AA @A (Cleanse DD) : A& 9le
% S FE ®AE dHelg ol #He FA A
Foi) o} A 7hA] dl Rt e] Aol A Al HAH
A AE7b A 2 ok wEkA B ERdAE
A gl FAE Muls AMEAEA <kl BA 3}
A el AT FH Y E AAFoEN AA
ek A FRE AFse Ae FEZ ) ok
M)z AR FAE 4 gl dojEgtd R
AT A G & Au|2~9] o whel] AgtE(A 7] =
M)z A) Aujze] sjew HAR S & Bt gl
¢« & F dlojg AA A} DA (Cleansed Result) : A
SAR dtolg LFEOIEHI duiyg AAEHAEAE
HA g = UEE &2 dolE et HAE vlolH
o] 27 dolg TAES HluFoEZHN 2F ol

AAE&S BolEth

p

h:

1

ﬂllﬂl oﬁ oﬁ 2 ol ox

o]Z4 ClsenS AHAE Au]A A9 BAFold] Abelx o]
YolEe 0EE BXFn o2 BEUR QEE AAToR

A oEg A F2 dolHE AHla Bl 92 5 A @

ohothg AolA o golA Aekd oF HelH ©A
A A aE A4 AeE S AN 1 Ase

SuApE)

o] oAz AAl B =FolA Alekd o F
£ 7)hko =z ESB AJOM 25 doly AAE fg A
£ FE3ta o] AA B A" A& Ans

51 Mu|A st HAL

Q5 HlolE BAE AT Aulxes AA Alzdo] F4H
o] AAZEe dleolHo] tiste] FaFHT] wiTel, SF dlo
B GA Aulz GA] ESB AdollA Aul2R FEolof &
T}, ESBE A|2H"HoA] "oz g AH|AE FZ3o] o
Agtata, ofd wet 71Ee] Muj2E ARSI A2
MHI2E A St Ml golBelgd 53 § A4
MRl 25 ARt AA A2"E AT T odE A 3
A& AlFgrt

(" D2 MR|aE Y, o5, AHete dAE Hoe
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(3)
(4)
(5)
(6)
(7)
(8)
9
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(11D
(12)
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(16)

Input converting Showing

User : DAQUM
results

[

Detecting H Cleansing H

Oo— O—

(10)

5

)

S — O —— o —

Input Data Set

Input Constraint of Data Set (Rule Setting)
Generate Extended_XML

Parse Extended_XML

Detect Dirty Data

Display Dirty Data

Requesting dirty data rate

Display dirty data rate

Request cleansing dirty data

Input new data for cleansing

Cleanse Dirty Data

Request detecting dirty data after cleansing
Request displaying the results

Display Dirty Data Rate (cleansed data)
Request sending data set to next service
Convert cleansed data to XML and send Data to

next service

(a9

9) ARSAH

ALzl

Rule

=1l =]

<2xnl version="1.6" encoding="UTF-§"?>
CDOCTYPE Order [
CIELEMENT  Order {Order1D,CustomerID, Enail, ShipDetails
CYELEMENT  OrderID (HPCDATA)>
CIELEMENT CustomerID  (H#PCDATA)>
YELEMENT Email (HPCDATA)>
CAELEMENT ShipDetails (Hode,Address,Country,PostalCode,Phonehunber))
CIELEMENT  Product (HPCDATA)>
YELEMENT Quantity (HPCDATA)>
YELEMENT Price (HPCDATA)>
!ELEMENT BillAmount  (HPCDATA)>
CIELEMENT OrderDate  (H#PCDATA)>
CYELEMENT  Hode (HPCDATA)>
CIELEMENT  Address (HPCDATA)>
CYELEMENT  Country (HPCDATA)>
CIELEMENT PostalCode  (H#PCDATA)>
CSELEMENT  PhoneHumber (#PCDATAY>
P

Data Quality Rule Setting |

Data Elements

[Emai 7] All Bule Save

[ Mo Rules

-

[+ Rule 02 Mot null but missing data

[~ Rule 03 Wrong data type l—1—
epetefele]

[~ Rule 05 Duplicated data

¥ Rule 11 Wrong categorical data

[~ Rule 21 Abbreviation

e |

(a) AW12=9] §1¥ dle]E DTD

) dolE Al &£ AR 94 34

No. dlojgl o] deHE oF FHs A% /2

1 Order No Rule

2 OrderID Rule 2, Rule 3, Rule 5

3 CustomerID Rule 2, Rule 21

4 Email Rule 1, Rule 11(E-Mail)

5 ShipDetails No Rule

6 Mode Rule 2, Rule 21

7 Address Rule 2

8 Country Rule 2, Rule 21

9 PostalCode Rule 1, Rule 11(Postal Code)

10 PhoneNumber Rule 2, Rule 11(PhoneNumber)

11 Product Rule 2, Rule 21

12 Quantity Rule 2, Rule 3Rule 11(Number Expression)
13 Price Rule 2, Rule 3, Rule 11(Number Expression)
14 BillAmount Rule 1

15 OrderData Rule 2, Rule 11(Data)

(C) AA dlolg 27 A 13
(32 10) MuA Algl 1 gled Bat o
& R Bol F= ot of A& HAEL HelH= & 1/Total: 2(2¢ 11)), AH&AR= o] &4 A3}E Hil Email

2719 dlolgZ 3HA(No.3) tlo]El2l *
glo]ElQl ‘PostalCode’'Es HoF1 Ut}
HI = &S

Email’?} 89 % (No.8)

%, sl 9

¥ F1 (Z Rule 01 Null but Missing Data:

=2

o

L

empty’} oFUEE empty Tlo]E 2l ‘PostalCode’wHS A
A A B 2® 909). 2E b "PostalCode’ o] &
Ol (AE B0 12-340)E AHEAF 483t (29 9(10) &

223
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Rule Detect & Cleansing Result

Data Quality | Rule Setfing Dstect & Cleanse | Results |

Rule 01 | Rule 02| Rule 03| Rule 05| Rule 11| Rule 21|

Rule 01 Mull but Missing Data : 1 Total: 2
Mo, Element Data

3 Email tifosi@fioran...

8 PostalCode

Cleanse |

Dirty Data |

Bl XML based DAQUM Service -5 =i
Rule Detect & Cleansing Result
Data Quality| Rule Setting | Detact & Cleanse  Resulls ®—

Resuli: Detect Dirty Rate (Rule)

Rate DD Mo, TD MO,
Fule 01 0.5 1 2
Rule 02 033333334 |1 3

BE <ML based DAGUM Service - i =]
Rule Detect & Cleansing Result O_
Data Quality | Rule Setting | Detect & Cleanse Results 2

Resuli : Detect Dirty Rate (Element)

Rate DD Mo, TO MO,
Order 1.0 1 1
OrderID 1 D 1 1
= Servic I =l 4
Rule Detect & Cleansing Result
Data Quality| Rule Sefting | Detect & Cleanse Results @—

Resuli : Detect Dirty Rate after Cleansing (Rule)

Rate DD Mo. TD MO,
Rule 01 0.0 o 2
Rulg 02 1] 4 1 3
| Rule 03 [REL o o
Rule 05 0.33333334 1 El
Rulg 11 0.5 1 2
Rule 21 1.0 2 2
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