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A model-mapping approach considering data update on XMLDB
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Abstract XML is emerging as a new major standard for description and exchange of data. More researches
have proposed using relational database storing XML. In the various mapping approaches for storing XML, the
model-mapping approaches do not require XML schema so that fixed database schema can be used. However,
these approaches are not so discussed for update operation excluding XML labeling methods. In this paper, we
present a model-mapping approach considering update operation. This method is to define the database schema to
reduce the change to the update operations as much as possible, and is designed to retrieve the same level as other
model-mapping approaches. The experimental results are also presented.
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<address id="1" date="2005/12/20" >
<name>
<first>John< /first>
<last>Smith</last>
</name>
<city>Houston</city>
<state>Texas< /state>
<country>United States</country>
<phone type="home” >333-300-0300< /phone>
<phone type="work” >333-500-9080< /phone>
< /address>
< /addresses>
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<address id="1" date="2005/12/20">
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<name>
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</name>
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seq | name sID | snID | eID | enID | alD | tID | pID
10 | addresses | 1 2 20 -1 0 0 0
20 | address 2 3 19 20 1 0 1
30 | name 3 4 0 0 2
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130 | country 13 14 14 15 0 5 2
150 | phone 15 16 16 17 2 6 2
170 | phone 17 18 18 19 3 7 2
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tID | Value name | alD | Value
1 | John id 1 |1
2 | Smith date 1 ]2005/12/20
3 | Houston type 2 | home
4 | Texas type 3 | work
5 | United States
6 | 333-300-0300
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function absPath(sid: integer): text;
var id: integer;
path: text;
data: record;
begin
id := sid; path :=""";
repeat
SELECT INTO data *
FROM element
WHERE sid = id;
path :=" /" || data.name || path;
id := data.pid,
until id = 0;

return path

end;
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CREATE FUNCTION max-eID() RETURNS INTEGER

AS’ SELECT max(eID) from Element ' LANGUAGE
'SQL;
CREATE FUNCTION max_tID() RETURNS INTEGER
AS’ SELECT max(tID) from Element ' LANGUAGE
SQL;
CREATE FUNCTION max-alD() RETURNS INTEGER
AS’ SELECT max(alD) from Element ° LANGUAGE
'SQL;
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— Define temporary view and table for results of query
CREATE view ex03_temp01(seq) as
SELECT max(e0.seq)
FROM Element €0, Element el, PathMV pl, Attribute al
WHERE el.sID = pl.sID
AND el.alD = al.alD
AND pl.path =’/addresses/address’
AND al.name ="id’
AND al.value =1’
AND €0.pID = el.sID;
CREATE TABLE ex03_temp02(seq integer, sID inte-
ger,prevenID
integer, tID integer, pID integer);
INSERT INTO ex03_temp02
SELECT (e0.seq+1), (max_eID()+1), e0.enID,
(max_tID()+1), €0.pID
FROM Element e0
WHERE e0.seq = (SELECT seq FROM ex03_temp01);

— Update process for Element table
UPDATE Element SET enlID =
(SELECT sID FROM ex03_temp02)
WHERE enID = (SELECT prevenlD FROM ex03_temp02);

— Insert process for Element table
INSERT INTO Element (seq, name, sID, snlID,
elD, enlID, alD, tID, pID)
SELECT seq, ’zip’, sID, (sID+1), (sID+1), prevenID,
0, tID, pID
FROM ex03_temp02;

— Insert process for Text table
INSERT INTO text (tID, text)
SELECT tID, 90200’ FROM ex03_temp02;

— Drop temporary view and table
DROP table ex03_temp02;
DROP VIEW ex03_temp01;
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— Define temporary table for results of query
CREATE TABLE ex02_temp(seq integer, sID integer,
prevsID integer,snlD integer, eID integer, prevenlD inte-
ger);
INSERT INTO ex02_temp
SELECT (e0.seq+1), (max_eID()+1),
€0.sID, e0.snID, (max_eID()+2),e0.eID
FROM Element €0, pathmv p0, attribute a0
WHERE €0.sID = p0.sID
AND e0.alD = a0.alD
AND p0.path =’/addresses/address’
AND a0.name =’id’
AND a0.value =1’

—Insert process
UPDATE element SET snID =
(SELECT sID FROM ex02_temp)
WHERE sID = (SELECT prevsID FROM ex02_temp);
UPDATE element SET enlD =
(SELECT eID FROM ex02_temp)
WHERE enlD = (SELECT prevenIlD FROM ex02_temp);
UPDATE element SET pID =
(SELECT sID FROM ex02_temp)
WHERE pID = (SELECT prevsID FROM ex02_temp);
INSERT INTO element (seq, name, sID, snID, eID, enlID,
alD, tID, pID)
SELECT seq, 'work’, sID, snID, eID, prevenlD, 0, 0, pre-
vsID
FROM ex02_temp;

— Drop temporary table
DROP TABLE ex02_temp;
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20 | address 2 21 19 20 1 0 1
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60 | last 0 2

90 | city 9 10 10 11 0 3 21
110 | state 11 12 12 13 0 4 21
130 | country 13 14 14 15 0 5 21
150 | phone 15 16 16 17 2 6 21
170 | phone 17 18 18 22 3 7 21
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— Define temporary table for results of query
CREATE TABLE ex03_temp(sID integer,
snID integer, eID integer, enID integer, pID integer);
INSERT INTO ex03_temp
SELECT e0.sID, e0.snID, e0.eID, e0.enID, e0.pID
FROM Element €0, pathmv p0
WHERE €0.sID = p0.sID
AND p0.path =’/addresses/address/name’;

—Delete process
UPDATE element SET sID =
(SELECT sID FROM ex03_temp)
WHERE sID = (SELECT snID FROM ex03_temp);
UPDATE element SET sID =
(SELECT eID FROM ex03_temp)
WHERE sID = SELECT enID FROM ex03_temp);
UPDATE element SET pID =
(SELECT pID FROM ex03_temp)
WHERE pID = (SELECT sID FROM ex03_temp);
DELETE FROM element where sID =
(SELECT sID FROM ex03_temp);

— Drop temporary table
DROP TABLE ex03_temp;
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QU1 Point Insert 0.63
QU2 Point Delete 0.44
QU3 Bulk Insert 10.68
QU4 Bulk Delete 2.03
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