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Developing dirty data cleansing service between SOA-based services
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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
systemn. 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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o A el fd FAE string@string(string)+,
o] Xv} URL http://(string.)+string(/string)ol] 230 7

A8 ¥ 4 vk element F2EY ruleNoE #Zsho]
< H4sta HAulEE eror typeS A4&HA Ak
T3 21case 21)8 93+ user-defined library+= (Doctor,
Dr.), (Drive, Dr.), (road, rd) ¢ #Zo] dukxql ©@ojgl
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o #y Ad 74 odle]g] HE diolE o] E(element A element FRol AR A error typed & F AA A 1 Y
name), HoJ€] Iielement ID), *e}Fojo} & 1% A olE)7F ojw gk qRAel] S} HASAE A8 ARE A A
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elementName elementID ruleNo category conditionl condition2 data

orderID 1 2 - - - 654435

orderID i 3 - 1 999999 654435

orderlD 1 5 - - - 654435
customerID 2 2 - - - 987651
customerID 2 3 - 1 999999 987651

Email 3 2 - - - ayrton@fiorano.com

Email 3 11 6 - - ayrton@fiorano.com
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procedure Detecting( ruteNo™' ; pairs of rule No. and rule name, category'"

retumns 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 < coditionl) 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 |1:// 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 foliows 'd=[0-9], ddd-ddd-ddddd’
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

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 (clement*);

end
end

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

n

AAgozA 44 AHE FE

dele 22 A3 @A (Detected Result) @ &
FololE g gEEst, A dojHe FAo
dole A& Zﬂﬂii Holgr}

dole AA ©A(Cleanse DD) : AAE 3
T oRE BEAH doly o)EH & FAld A
toh, ofZ A el ATelAe A AL &
Al AE7bol Al 27T giv wEbA 2 %%01]*15
A Felel FAE Mo 4*0”?};’ A ‘3%

Aol A el AR TR E AR
& 9% AU ARE ATse AE BRE s
MHl 2 ARSALE A F gl dlelHatd -
AEebA gl & A9 oF el A%E (7
M)z A) Aujzo] e Az E & Fart ATk
o« OF dloly AA F3 @A (Cleansed Result) : A}
AR stodg QFHelE 7t drid AAHAEAE
A #oted ¢ Ad=E o dolE e FAH ulolH
o 25 dolg HAES HuFozy 2F Hole

AA &S RojFETh

i3 to
u

= ol o o aY Hu to
rd o oo du

0

_?(_'4

o

E#
&g ‘“;I
i&rﬂo}‘_‘_‘
froheoge 2 &

o]ZH (lsenS MH|Ae o]
dolele o7& BASL ol EUE o/E AAde=R
A Rtk 2 F2 dolHE Aulx B A ¥4 €

th o Aol M of Aol AgE oF wolH wA R
A ARl 25 A AE AblE Aret o AdE F

of Aold= Al & =M AgE oF BAG AA
7IMS 7IWte® ESB AellA oF dolE A

HAE et ol HAA 4 Alade] AHEd AnE
Ry

5.1 MH|A Jfdr Hi}

o5 HolE FAE 98 Aulat ga Aae] T4
of ANzke] dolEldl st FAEs] Wiel, 2F Ho
g Aa AUl @A ESB AlA Au sz FaE oo}
9. ESBE A2Hod Bez s AuAs Ezsol
Askaa, ool wha s1Ee] AulaE AL A
A2 AAse] v dolndale] 52 F A4
MUl ALgere] AA AsHe FAT S g
Ae Az

(T% DE AlAE A, 5E Agehs 24E wolFh

’ i

VOQiHU
de i o of % O i

fach
rir
=
P

@O A= F4: a9 Axde B4sta, B 23dr
Ao e7HE Mulag WAsetn Aad 728



836 I=EHMeiStal=FEX D H4-DT M7=2007.12)

(3
@, !

s

Uhrary <

]

e,
@ Aulz 24 AsY BAS Fe 828 Aus 52
2 9@, e ANaE A5 489 %5 B4
% 9= o]z 9@ DTD/SchemaE& AHols ¥

ojHz{ gl 24t

@ AMul .Jé A3 dg Aejs glolHejed 24 €
AMujzg] 24 ojRE Az e Teth

@ Mz Wﬂl* A *1Hl*7} EAA FE Frele

g mEse] Aulz AL BES TS,
élﬁgﬂr%—% AAFoaN Meas ATt ol A
Bl a9h Helsto] Qe Flo]A, AL Fyuy, oA
2Eg A2 o8 9 ZZHE F& Ao}

® Mu)lA 22 Q2 e M2 75 dEY
Elfo]4 2 DTD/SchemaZ Aw& gho] Heje]of
=g},

7HI:W— | st

e

olf

#s)E Mu2Ee

o

=
= i= [¢]
AR 873, A vz, vl

B P S N
Aol g T vjg Al7IE wEE Aulzzke] 1O
2 Uy e oz A4 Axdoz 2w

52 ME|A M2 Al
521 z%.g ‘;HAL
=l A e CleanS A8l E&ALE 24 OHH a
Al xdo] HE3t 8748 B A
& Fidhe CRM A|8] 2(Service A),
d ERP "1 H] 2(Service
lio:] = o8 A s
}315}‘ Service A9+ Service BE A%d of
T Agste HolHel of #AeE ) 2
CleanS (dirty data Clean Service)”

Nﬁ”-rhz
N
o,
Ui
(@)
=

rO
R
N

jos]

mlo i —1)1 =
Ha
= 1

)

m\n

\FJ
2

=2 T

okor}r—m_%:_ﬁoh}m@
=
o
T
it
e _|_,
ug
_OTL',
Kl

= —}u}]x}ﬂ- 29 ARE P99dl= CRM
gt A Hust g7l P Aug AF v Azg

SEES

. St

(2! 8) CRM AMH|A2F ERP AMH|A Alo[2] 2F HlO|E HA|
CleanS MH|A HZ o

ERP Alzdlo] d43ch ERP Al&9 dY we s
I FEE 98 2Aj0A AdYE AQXNE AAHI F
TR A oluldE FAA FAE AAE AF(2YHANA

‘erp’ Hlto]l o]} A= Confirmed_POs A 2)3}7]% sta of

3Ae Fd Add" 2392 A4 (Rejected_ POs A 237 E

o] AladEo] FgE, AlAad

gk ol Mg o
el GiFE dolEsh oS GEA Asdes ¥ 4
ek, 7HY oF dolel ¥x 2 AA A (CleanS)7h
CRM Al2¥l7} ERP Al&El Alolo] EgA oz AlolE| o]
A AR ZA b AgRre] BRA dolE
o oRE wAstel Pojxte] W Ae Az 7 o]
Hel Hel Weh tE 4% JENZ 9% Fiz oA
dlole] ¥ oF 5& X3¢ CRM3#% ERPRE 43 28
dolge] QRES dATTeRE &AF ¥d 5 r}

5.2.2 AHl2 As)

Be (18 9 AgA Aueles 248 @ Aol
W Aulze] 9 Ag, gA 2 Al Adel BE v
8 AR AuEeE Ads teldagos mdsdr,
el o st QY ojdlEd] Wig ALgAel A
2 geea oel owed B@ BAE 5389 44 2
SRR

A2¥" CRM Ao ziE oy
Fohe 48 werhad 99 (). 94 deld JE2 A
Foz ot (2¥ 10()3 2L DIDE 7€ 94 4

EIE s THE EUE ARG A
A (2" 10)3 22 stdo] Agdrt. AMgRte o] 3
elojefol i Ao

n a o] 7 fEs B
Aoz ern &3d XMLEA S AdTHE 93)).

o
)
ot
ot
i

2
k)
QL
£
©

5222 &2 % g4 A4

YRS Aol M APE dolel gt Aok 27l AFH
XML £4% dgez dolHe oF 92 4uzss o

gofo] oF dolHE BEAL, AsANA HelFonH

AL 05 Lﬂome AT 5 9dE 842 AFdt
AgAA T4 1, & Nulle 383 HeolA empty

o dolEE oF BAE A AL 2UL HED YolH



|- 80 ol
& T
>
[ =
| =
! Ll
: FEAL
|
b =
. i L LR
| o !
—_—
oo i
i =
| an
L
b
3
I )
fe e i
! s |
| ol
(18)

(T%nl version="1.8" encoding="UTF-8"?>
(IDOCTYPE Order [

{1ELEMENT Order

<IELEMENT  Order1D (SPCDATA)>
CIELEMENT Customer[D  (#PCOATA)
(IELEMENT Email (SPCOATA)>
(YELEMENT ShipDetails

<IELEMENT  Product (BPCOATA)>
{1ELEMENT (Quantity (HPCOATA)>
{IELEMENT Price (#PCOATA)>
{IELEMENT BillAmount  (WPCDATA)>
CIELEMENT OrderDate  (UPCDATA)>
{1ELEHENT  Mode (UPCOATA)>
{VELEHENT  Address (#PCOATA)>
CIELEMENT Country (BPEDATA)>
CVELEMENT PostalCode  (WPCOATA)»
{1ELEMENT PhoneNumber (BPCDATA)>
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(1)
(2)
(3)
(4)
(5)
(6)
(7)
2] (8)
(9)
(10)
(11)
(12)
= (13)
(14)
(15)
| (16)

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

(38 9) ARZAL AlUz|2

(Orderl0,Customer 10,Enail, Shipbetails,|

(Hode ,Address ,Country,PostalCode,,PhoneNunber))

(a) AH|22] 948 dlo|g DTD

Data Qualty Rule Beting | 051271 5,00 o | Rl |

Data Elements Resel Save
Email bt All Rule Save

[~ Rule 02 Not null but missing data

—

[ Rule 05 Duplicated data
Rl 11 Wongstagrcal s
[~ Rule 2% Abbreviation St nhreviator

-
[~ Rule 03 Wrong dala type =

(b) dlele] Aok 231 AHga 949 }3F

No. dlo|e o] JeUE SF 348 A% e

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)

1 Product Rule 2, Rule 21

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

15 OrderData Rule 2, Rule 11(Data)

g WF 3o F& fHuloln o 742

(©) A doly 2F &4 73

(38 10) MH|A o 1 13 #at ey

ZARE dlolH = %

2709 dlojeZ 3WA(No.3) AlolEl ‘Email # 8HA(No.8)

tlolE1Ql ‘PostalCode’s H.IF Ut} 1
= &S

=z

5,
o# F3 (£ Rule 01 Null but Missing Data:

arparol 9

1/Total : 2(1%@ 11)), AHEAH= o] &% A& B ‘Email
& empty7t ofU 22 empty UlolE1¢] ‘PostalCode’ S A
A sA "ol 2® A9). 2% b 'PostalCode’ o] Zadh d
olH(dE 50 12-340)E A& dEstel(2d 9(10) 2
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i ML based DAQUM Service
Rule Dalac(&Claans!ng Resuﬂ

Data Qual ny] Rule Setiing D‘ﬂtEM&CIE‘meE I Resuﬂsi

Rule 01 | Rule 02| Rule 03| Rule 05| Rute 11] Rule 21
Rule 01 Null but Missing Data : . 17eal: 2

No. | Element Data
Cleanse i

3 Emall  Hifosi@fioran...
8 PostalCode

Durty Data I

(3= 1) ME|& A8 2 =21 o FH| 3

[ <ML based DAGUM Service =10l x|
Rule Deiect&(:feansmg Resuil
DataClual\NI Ru!eSE!‘Hngi Detect & Cleanse Results | @

Result: Detect Dirty Rate (Rule)

| Rate | DpDNo. | TONO. |

Rule 01 05 " 12
Rule 02 033333334 |1

I8 "ML based DAGUM Sarvice e ol
Rule Detect & Cleansing Result @
Data Quality | Rule Sefting | Dalar,l&claanse ﬂeslﬂis}

Result:  Detect Dirty Rate (Element)

| Rate | oDDNo. | TONO. |
Order 1.0 I 1
OrderID 10 1
=10} x|
Data Guaily| Rule Seting| Detest & Cleanse Results | _ @
Result: Detect Dirty Rate after Cleansing (Rule)
. ol | ooNe | towmo |
Rule 01 |{ 0 2
Rule 02 1
_ Rule 03 Na 0 a
Rule 05 (033333334 {1
Rule 11 0.5 i
Bulezi 10 2
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