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Design of Efficient Storage Exploiting Structural
Similarity in Microarray Data

T

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 bioinformatics, 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 simplifying 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">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="B"/>
<xsd:element ref="C"/>
</xsd:sequence>
</xsd:complex Type>
</xsd:element>
<xsd:element name="B">
<xsd:complexType>
<xsd:sequence>
<xsd-element ref="D"/>
</xsd:sequence>
</xsd:complex Type>
</xsd:element>
<xsd'element name="C">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="E"/>
<xsd:element ref="F"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

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

<xsd'element name="G">
<xsd:complexType>
<xsd:attribute name="identifier” use=
<xsd:attribute name="name"/>
<xsd:complexTyppe/>
<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">
<xsd:complexType>
<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="]">
<xsd:complexType>
<xsd:attribute name="identifier” use=
<xsd:attribute name="name"/>
<xsd:complexTyppe/>
<xsd:element/>

.

required”/>

.

required”/>
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p=0;
For each ei LPGO
Flag=0;

If (p>0)
For g=1 to p
If (complexType(ei) is complexType(element in LPGq))
g is classified into LPGq
Flag=1;
end if
end for}
end if

If (Flag is 0)
For each ¢j LPGO
if(complexType(ei) is complexType(e;))
p=p+1
e and e; are classified into a new group of LPGp
end if
end for
end if

end for
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R:A-UMGCU-2:1000001 01 | null Aray_ref | 1354979 1354979 | Amay_assnlist | 1256789

R:A-UMCU-2:h006001 02 | null Bioassay_ref | 4661459 4661450 | Bioassay_assnlist | 1264564
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<LCG identifier="R:A-UMCU-2:h000001_01" name=""
objectType="Array_ref” parent_id="1354979"/>

Simglified [
XML schema </LPG>
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