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A Constraint-Based Approach to Information Visualization for XML
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XML is attracting much attention as a next-generation document format standard. It is
expected to be a key technology for Internet and database documents, and then various data
will be stored as XML documents. Along with the spread of XML as a standard data format,
it becomes increasingly necessary to visualize XML documents in intuitive form. However,
existing visualization techniques can hardly treat structural visual representations such as
graphs and trees. To cope with this situation, we propose a novel information visualization
method for XML. The characteristic of this method is the integration of a constraint-based
technique with the visualization framework using XSLT stylesheets. To realize this, we con-
struct a new high-level visualization language called XML-VL. Using this method, we have
developed an information visualization system in Java.
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<rectangle id="r">
<text label="Rectangle"/>
</rectangle>
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<rectangle id="r">Rectangle</rectangle>
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<comnect from="ri1" to="r2"/>
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<alignment shapes="rl r2" type="center"

strength="strong"/>
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<rectangle id="r">
<oval id="c1"/>
<oval id="c2"/>
</rectangle>
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<rectangle id="r"/>

<oval id="c1"/>

<oval id="c2"/>

<inside parent="r" children="c1 c2"
strength="required"/>

<alignment shapes="cl c2" type="center"

strength="medium"/>
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1 <?xml version="1.0"7>

2 <erschema>

3 <entity id="DEPARTMENT">
4 <attribute id="DName"/>
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1 <?xml version="1.0"7>
2 <xsl:stylesheet xmlns:xsl=...omitted...>
3 <xsl:output method="xml" ...omitted.../>
4 <xsl:template match="erschema">
5 <xmlvl>
6 <xsl:apply-templates select="entity"/>
7  <xzsl:apply-templates select="relationship"/>
8  </xmlvl>
9 </xsl:template>
10 <xsl:template match="entity">
11 <xsl:element name="rectangle">
12 <xsl:attribute name="id">
13 <xsl:value-of select="@id"/>
14 </xsl:attribute>
15 <xsl:value-of select="@id"/>
16  </xsl:element>
17 <xsl:apply-templates select="attribute"/>
18 </xsl:template>
19 <xsl:template match="attribute">
...omitted...
45 </xsl:template>
46 <xsl:template match="relationship">
...omitted...
97 </xsl:template>
98 </xsl:stylesheet>

TDARFANY— MNIRBITHIHMBIF R UMED 1>

<attribute id="DNum"/>

</entity>

<entity id="PROJECT">

<attribute id="PName"/>

<attribute id="PNum"/>

</entity>

<entity id="EMPLOYEE">

<attribute id="EName"/>

<attribute id="ENum"/>

</entity>

<relationship id="CONTROLS"
entityl="DEPARTMENT" cardinalityl="1"
entity2="PROJECT" cardinality2="N"/>

<relationship id="MANAGES"
entityl="EMPLOYEE" cardinalityl="1"
entity2="DEPARTMENT" cardinality2="1"/>

<relationship id="WORKS_FOR"
entityl1="EMPLOYEE" cardinalityl="N"
entity2="DEPARTMENT" cardinality2="1"/>

<relationship id="WORKS_ON"
entityl="EMPLOYEE" cardinalityl="M"
entity2="PROJECT" cardinality2="N"/>

</erschema>
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1 <?xml version="1.0" encoding="UTF-8"7>

2 <!DOCTYPE xmlvl SYSTEM "xmlvl.dtd">

3 <xmlvl>

4 <rectangle id="DEPARTMENT">

DEPARTMENT</rectangle>
<oval id="DName">DName</oval>

(%]

<adjacent shapel="DName"
shape2="DEPARTMENT" distance="80"/>
<connect from="DName" to="DEPARTMENT"/>
<oval id="DNum">DNum</oval>
<adjacent shapel="DNum"
shape2="DEPARTMENT" distance="80"/>
10 <connect from="DNum" to="DEPARTMENT"/>

...omitted...
45 </xmlvl>
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1 <?xml version="1.0"7>

2 <organization>

3 <section>
4 <head>President A</head>
5 <section>
6 <head>Director B</head>
7 <section>
8 <head>Chief C</head>
9

<member>D</member>
10 <member>E</member>



11 </section>

12 <member>F</member>

13 <section>

14 <head>Chief G</head>
15 <member>H</member>
16 </section>

17  </section>

18 <section>

19 <head>Director I</head>
20 <member>J</member>

21 <section>

22 <head>Chief K</head>
23 <member>L</member>
24 <member>M</member>
25 </section>

26 <member>N</member>

27  </section>

28 </section>

29 </organization>
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1 <?xml version="1.0"7>

2 <xsl:stylesheet xmlns:xsl=...omitted...>

3 <xsl:output method="xml" ...omitted.../>

4 <xsl:template match="organization">

5  <xmlvl>

6 <xsl:apply-templates select="section"/>

7 </xmlvl>

8 </xsl:template>

9 <xsl:template match="section">

10  <box alignment="center">

11 <xsl:apply-templates select="head"/>

12 <box alignment="top">

13 <xsl:apply-templates
select="section|member"/>

14 </box>

15 </box>

16 </xsl:template>

17 <xsl:template match="head">

18 <xsl:call-template name="person"/>

19 </xsl:template>

20 <xsl:template match="member">

21 <xsl:call-template name="person"/>

22 </xsl:template>

23 <xsl:template name="person">

24  <xsl:element name="rectangle">

25 <xsl:attribute name="id">

26 <xsl:value-of select="generate-id(.)"/>

27 </xsl:attribute>

28
29

a7
48
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Applet
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Applet startad,
3 X
<xsl:value-of select="."/>

</xsl:element>
...omitted...
</xsl:template>

</xsl:stylesheet>
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1 <?xml version="1.0" encoding="UTF-8"7>
2 <!DOCTYPE xmlvl SYSTEM "xmlvl.dtd">

3 <xmlvl>

4 <box alignment="center">

5
6
7
8
9
10
11
12
13
14
15
16
17
18

19
20

31
32

53

54
55

5.

<rectangle id="N5">President A</rectangle>
<box alignment="top">
<box alignment="center">
<rectangle id="Na">Director B</rectangle>
<connect from="N5" to="Na"/>
<box alignment="top">
<box alignment="center">
<rectangle id="Nf">Chief C</rectangle>
<connect from="Na" to="Nf"/>
<box alignment="top">
<rectangle id="N12">D</rectangle>
<connect from="Nf" to="N12"/>
<rectangle id="N15">E</rectangle>
<connect from="Nf" to="N15"/>
</box>
</box>
...omitted...
</box>
</box>
...omitted...
</box>
</box>
</xmlvl>
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