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Design of Efficient Storage Exploiting Structural
Similarity in Microarray Data

Jonghan Yun' - Dongkyu Shin™ - Dongil Shin™

ABSTRACT

As one of typical techniques for acquiring bio-information, microarray has contributed greatly to development of bioinformatics.
Although it is established as a core technology in bicinformatics, it has difficulty in sharing and storing data because data from
experiments has huge and complex type. In this paper, we propose a new method which uses the feature that microarray data format in
MAGE-ML, a standard format for exchanging data, has frequent structurally similar patterns. This method constructs compact database
by simplifving MAGE-ML schema. In this method, Inlining techniques and newly proposed classification techniques using structural
similarity of elements are used. The structure of database becomes simpler and number of table-joins is reduced, performance is enhanced
using this method.

Keywords : Structural Similarity, MAGE-ML, Inlining Technique, Semi-Structured Data, Microarray Data. Bioinformatics
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<xsd'element name="A">
<xsdcomplexType>
<xsd-sequence>
<xsd:element ref="B"/>
<xsd-element ref="C"/>
</xsd'sequence>
</xsd:complexType>
</xsdelement>
<xsd'element name="B">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="D"/>
</xsd'sequence>
</xsd:complex Tvpe>
</xsd:element>
<xsd:element name="C">
<xsd:complexType>
<xsd'sequence>
<xsdelement ref="E"/>
<xsd-element ref="F"/>
</xsd'sequence>
</xsd:complex Type>
</xsd:element>

<xsd'element name="D">
<xsd'complexType>
<xsd'sequence>
<xsd'element ref="G"/>
<xsd:element ref="H"/>
</xsd:sequence>
</xsdicomplexType>
</xsd-element>
<xsd’element name="E">
<xsd:complexType>
<xsd'sequence>
<xsd-element ref="1"/>
</xsd:sequence>
</xsd:complexType>
</xsdielement>
<xsd:element name="F">
<xsd:complexType>
<xsd'sequence>
<xsd'element ref="I"/>
<xsd:element ref="]"/>
</xsd'sequence>
</xsd:complexType>
</xsd'element>

<xsd:element name="G">
<xsdicomplexType>
<xsd:attribute name="identifier" use="required"/>
<xsd:attribute name="name"/>
<xsd:complexTvppe/>
<xsd:element/>
<xsd:element name="H">
<xsd:complexType>
<xsd:attribute name="identifier” use="required">
<xsd:attribute name="name"/>
<xsd:complexTyppe/>
<xsd:element/>
<xsd:element name="1">
<xsdicomplexType>
<xsd:attribute name="width" use="required"/>
<xsd:attribute name="hight" use="required"/>
<xsd:attribute name="length" use="required"/>
<xsd:complexTyppe/>
<xsd:element/>
<xsd:element name="]">
<xsdicomplexType>
<xsd:attribute name="identifier" use="required"/>
<xsd:attribute name="name"/>
<xsdicomplexTyppe/>
<xsd:element/>
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XML 27]vfdl A Rojg RE dHESL 89 dd
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elecd Zt 74 dHE I &3 2o] AosHe A
1 7HRgdhE, ohga o] EEE 5 ok

SE = ley, es ... , e}, SAues = {Ae), Acr ... , Aen}
complexType(ele,) = {SE, SA.)
O]IIH. SAM’r:'E e!ex-"l S4, Aen“i- en‘c'q él'*_Aal

AAF d2UE ele® complexTyped] U= SE EE
SAviex?t 2 DYUE ele,2] complexTypedl] EA8= SE
Ei= SA 9F A8s] AAE ), ele, ot ele, = 22 complexType
2 7FA 3 gltka 2}

3.1.1 £% 3

complexType] Aelo] gl {4} dviES] EFE
A A AZ YoM £71zH0R ALEHE o A 7+
A48 Aoatdch e devEs EFHE S B =
AN AAsE ¥4 dnFY ol kA BF FEHH
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o 13 1 vhlsiute] dWEy} oW sl dUEL 7}
AR QA Fopd o dHE(d), Figure 19149 xx=
G H L De LCGe] QAYER 87 @) 231 ¢x
39 deldER A globd JdeWE(d, Figure 19
Mol =t A B, C D E Pt PGY duEz 87
"l 73 18 g deUES} LG aFolY PG 1E
ojtd £8 4 ULAE AAF

For each e, E
ifinumber of elements in SEe, == ()
e is classified into LCG
end if
else
e, is classified into PG
end for

e & 20 A9 LCGE LCGEID &4 LGS B 4

FUEEL st EE 1 o9 £A4E50] A9 HAUS
d 2& complexTypes 717 AUEET MEE 1F
LCG,2 #%F H° Adp > 0. g ojn 2
complexTypeE 7} LCG, 3§°] ttd 2 dediE
¥ A% LCG, 2§°l 8o F, 7% 2= LCGY 99
A EFI

i 10
r-1¢

p=0
For cach e, LCGO
Flag=0;
If (p>0)
For g=1 to p
If complexTipefe) = complexType(element in LCGq)
e, is classified into  LCGq
Flag=1;
end if
end if
If (Flag==0)
for each e, LCGO
iftcomplexType(e) = complexTipe(e,)
p=ptl
¢ and ¢, are classified into a new group of LCGp
end if
end for
end if
end for

o 2 3 BAPG 53 AelWET 04 LCGol 3

3t9] dejHERHE 7Hx 3 9otd o deYEE LPGY
deHERZ EF ok 2¥x gou 3 JdeHEs
ULPGSl de2|9ER &# €rth o|ze] PG dHEES
LPGs} ULPG ¢ 5 7M1 2§ o2 Eelste 7% 3ot}

For each ¢, PG
ifiSEe; LCG)
e is classified into LPG
end if
else
e, Is classified im0 ULPG

end for

3 4 atF 39 LPGE LPGietR &2 LPGye 9lg)
REZo| 3t EE 1 o9 £A450] Ao gl
complexType& 73 Jobd, 22 complexTypes 7}
AR Qe 2 AUHESLS N2E LPGE 2§ H
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p=1
For each e¢; LPGO
Flag=0;

If (p>0)
For g=I 10 p
If (complexType(ei) is complexTypefelement in LPGg))
e is classified into LPGgq
Flag=1;
end if
end for}
end if

If (Flag is 0)
For each ¢, LPGO
iffcomplexType(e) is complexType(e))
p=pt!
e; and ¢ are classified into a new group of LPGp
end if
end for
end if

end for
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XML schema <LPG> oo

[ Y
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XML schema |
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(32 7) XML M MF=3ste| SEX(flow chart of
reconstruction of XML Document)
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