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In information systems which provide XML docu-
ments, RDBs are often used for data storage and XML
generation. XML documents in these systems can be
seen as database views. In this paper, we assume
an environment such that a client can define XML
views using XSLT over a remote relational database
and XML views are materialized on the client. We
propose an efficient method for updating material-
ized XML views in an incremental manner. In our
approach, the view management system analyzes a
database schema and XSLT view definitions, and gen-
erates update scripts. When a new update occurs, the
scripts are executed for XML view updates.
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Fig. 1: System Environment
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store(store_id, state, manager)
sale(sale_id, store_id, year)

line(line_id, sale_id, item_id, sales_price)
item(item_id, name, category)
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Fig. 2: Sample Database
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<?xml version="1.0"?>

<IELEMENT db (storex)>

<IELEMENT store (store_id, state, manager, salex)>

<IELEMENT sale (sale_id, year, linex)>

<IELEMENT line (line_id, sales_price, item_id, name, category)>
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Fig. 3: DTD for a Default XML View
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<?xm| version="1.0"?>
<xs|:stylesheet version="1.0" xmIns:xs|="http://www. w3. org/1999/XSL/Transform”>
<xsl|:template match="db/store”>
<xsl:if test="state="CA" ">
<store>
<xs|:copy-of select="manager” />
<xs|:for-each select="sale/line[../year="2004' and category="toy 1”>
<sale>
<xs|:copy-of select="../sale_id” />
<xs|:copy-of select="line_id” />
<xsl|:copy-of select="sales_price” />
<xsl|:copy-of select="item_id”" />
<xs|:copy-of select="name” />
{/sale>
</xs|:for-each>
</store>
<Ixsliif>
</xs|:template>

<xs|:template match="/">
<result><xs|:apply-templates /></result>
</xs|:template>
</xs|:stylesheet>

040000000
Fig. 4: Example of View Definition
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<?xml version="1.0"?>
<result>
<store>
<manager>Jim</manager>
<sale>
<sale_id>s3</sale_id><line_id>14</line_id>
<sales_price>48</sales_price><item_id>i2</item_id>
<name>pinbal I</name>
{/sale>
{/store>
<store>
<manager>Jody</manager>
</store>
</result>

osXMLOOOOOOOO
Fig. 5: Example of Materialized XML View

<?xml version="1.0"?>

<IELEMENT aux_root (aux_store*, aux_sale*, aux_itemk)>
<IELEMENT aux_store (store_id, manager)>

<IELEMENT aux_sale (sale_id, store_id)>

<IELEMENT aux_item (item_id, name)>
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Fig. 6: Example of Auxiliary View
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5. ifr=1then
6 elems := elems U {r + “*"};
7 create _element(r, true);
8 else
9. elems := elems U create_element(r, false);
10. end
11. end
12. if flag = true then
13. output “ELEMENT #rel (#elems)”,
14. else
15. return elems;
16. end
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Fig. 7: Mapping Algorithm
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Fig. 8: Example of New Tuples
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<insert>
Ldiff_sale>
<sale_id>s5</sale_id>
<store_id>store2</store_id>
</diff_sale>
Ldiff_line>
<line_id>18</line_id>
<store_id>store2</store_id>
<item_id>i5</item_id>
<sales_price>8<{/sales_price>
</diff_line>
</insert>
09 00nDoooo

Fig. 9: Example of Differential Data
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<{sale>
<sale_id>sb</sale_id>
<line_id>18</line_id>
<sales_price>8<{/sales_price>
<item_id>i5</item_id>
<name>playing cards</name>

</sale>
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Fig. 10: Differential Fragment for View Update
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<?xml version="1.0"7>
<xsl:stylesheet version="1.0" xmlns:xs|="http://www. w3. org/1999/XSL/Transform”>
<xsl:variable name="auxi” select="document (' aux_view. xml")/aux_root/aux_item” />

<xsl:template match="/insert”>
<xs|:for-each select="diff_line”>
<xsl:variable name="1" select="item_id" />
{sale>
<xs|:copy-of select="../diff_sale/sale_id” />
<xs|:copy-of select="Iline_id" />
<xs|:copy-of select="sales_price” />
<xsl:copy-of select="item_id”" />
<xs|:copy-of select="$auxilitem_id=$!]/name” />
{/sale>
</xs|:for-each>
</xs|:template>
<{/xs|:stylesheet>

011: 000000000000 XSLTOOOOOOO (2)
Fig. 11: XSLT Stylesheet (2) included in a Update Script
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