4. Unit: Transforming XML with XSLT

Exercise 4.1 (XML to HTML) Write an XSLT routine performing the following task: Map the following country data for each country to an HTML table:

• country name • car code • capital’s name • number of inhabitants • the names of all listed cities, inside a nested HTML table.

<xsl:template match="country">
  <tr>
    <td colspan="2"><b>
       Country: <xsl:value-of select="name"/>
      </b></td>
  </tr>
  <tr>
    <td>car code:</td>
    <td><xsl:value-of select="@car_code"/></td>
  </tr>
  <tr>
    <td>capital:</td>
    <td><xsl:value-of select="id(@capital)/name"/></td>
  </tr>
  <tr>
    <td>population:</td>
    <td><xsl:value-of select="population"/></td>
  </tr>
  <tr>
    <td colspan="2">
      <table>
        <xsl:apply-templates select="city"/>
      </table>
    </td>
  </tr>
</xsl:template>
<xsl:template match="city">
  <tr><td>city:</td><td><xsl:value-of select="name"/></td></tr>
</xsl:template>
</xsl:stylesheet>

Exercise 4.2 (Faculty) Write an XSLT program that computes the faculty of a natural number (i.e., n! defined as n · (n − 1) · (n − 2) · 1). The program should be invoked as call saxonXSL

dummy.xml faculty.xsl n=5 and just return n!.

<?xml version="1.0" encoding="utf-8"?>
<!-- call saxonXSL dummy.xml faculty.xsl n=5 -->
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
                version="1.0">

<xsl:param name="n"/>

<xsl:template match="/">
  <xsl:text>
  </xsl:text>
  <xsl:value-of select="$n"/>! is <xsl:text> </xsl:text>
  <xsl:call-template name="faculty">
    <xsl:with-param name="n" select="$n"/>
  </xsl:call-template>
  <xsl:text>
  </xsl:text>
</xsl:template>

<xsl:template name="faculty">
  <xsl:param name="n"/>
  <xsl:variable name="f">
    <xsl:choose>
      <xsl:when test="$n>1">
        <xsl:call-template name="faculty">
          <xsl:with-param name="n" select="$n - 1"/>
        </xsl:call-template>
      </xsl:when>
      <xsl:otherwise>1</xsl:otherwise>
    </xsl:choose>
  </xsl:variable>
  <xsl:value-of select="$f * $n"/>
</xsl:template>
</xsl:stylesheet>

Exercise 4.3 (Arithmetic Terms) Arithmetic terms over integer values and operators +, −, ∗ and div (integer division) can be represented by their syntax trees, with the syntax trees given in XML. A possible XML notation for syntax trees is given in the following example for the term

4 + ((7 − 2) div 2)

<term>
   <plus>
      <val>4</val>
      <div>
         <minus>
            <val>7</val>
            <val>2</val>
         </minus>
         <val>2</val>
      </div>
   </plus>
</term>

a) Write down the syntax tree for the term ((91 div (19 − (3 ∗ 8))) + 3), using the XML notation from the above example.

b) Write a DTD for the given notation. Each term should be considered a single XML document instance.

c) Write three XSLT stylesheets that take a syntax tree in the notation depicted above as input, and produce as output • the term as text in inorder notation (outcome should be (4+((7-2) div 2)) for the example), • the term as text in preorder notation (outcome should be + 4 div - 7 2 2), and • the term as text in postorder notation (outcome should be 4 7 2 - 2 div +). Test the stylesheets using the term ((91 div (19 − (3 ∗ 8))) + 3) as input.

d) Write an XSLT stylesheet that evaluates a syntax tree in the notation depicted above.

Discussion of solution:

• discuss “algebra”, consisting of a carrier set (here: numbers) and a set of operators (here:

arithmetic ops) with arities. Illustrate generic markup of any algebra expression as (XML) tree. • Stylesheet 1 (inorder): straightforward, using xsl:choose for distinguishing operators. Note that this works only as long as all operators have the same arity (consider the case that there is another, unary, “neg” operator).

• Stylesheet 2 (preorder): each operator is represented by a separate template. • Stylesheet 3 (all orders): each operator is represented by a three templates. The “mode” selects which order is chosen.

(provide the mode when calling the stylesheet, e.g., by saxonXSL -im preorder arithm-tree-example.xml

arithm-tree-inorder.xsl)

• general: XSL for traversing a tree via template-calling and doing the right things: In the second variant, depending on the operator, the corresponding template is automatically selected. There is no explicit if/when etc.

• the evaluation stylesheet can be implemented by xsl:choose or by different templates. The first possibility is shorter, since the recursive call is always the same. But this is only possible since all operators are binary. Having different arities, different templates would be necessary.

<?xml version="1.0" encoding="utf-8"?>
<!-- XML instance for the term ((91 div (19 - (3*8)))+3) -->
<!DOCTYPE term SYSTEM "arithm-tree.dtd">
<term>
  <plus>
    <div>
      <val>91</val>
      <minus>
        <val>19</val>
        <mult>
          <val>3</val>
          <val>8</val>
        </mult>
      </minus>
    </div>
    <val>3</val>
  </plus>
</term>

<!-- DTD "arithm-term.dtd" for the term syntax tree notation -->

Semistructured Data and XML 31

<!ELEMENT term (plus|minus|mult|div|val)>
<!ELEMENT plus ((plus|minus|mult|div|val),(plus|minus|mult|div|val))>
<!ELEMENT minus ((plus|minus|mult|div|val),(plus|minus|mult|div|val))>
<!ELEMENT mult ((plus|minus|mult|div|val),(plus|minus|mult|div|val))>
<!ELEMENT div ((plus|minus|mult|div|val),(plus|minus|mult|div|val))>
<!ELEMENT val (#PCDATA)>

<?xml version="1.0" encoding="utf-8"?>
<!-- call
  saxonXSL -im preorder arithm-tree-example.xml arithm-tree-inorder.xsl -->
<!-- xslt stylesheet for inorder output -->
<!-- straightforward design using choose -->
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
  version="1.0">
  <xsl:template match="term">
    <xsl:apply-templates select="*"/>
  </xsl:template>
  <xsl:template match="plus|minus|mult|div">
    <xsl:text>(</xsl:text>
    <xsl:apply-templates select="./*[1]"/>
    <xsl:choose>
      <xsl:when test="name()=’plus’">
        <xsl:text> + </xsl:text>
      </xsl:when>
      <xsl:when test="name()=’minus’">
        <xsl:text> - </xsl:text>
      </xsl:when>
      <xsl:when test="name()=’mult’">
        <xsl:text> * </xsl:text>
      </xsl:when>
      <xsl:when test="name()=’div’">
        <xsl:text> div </xsl:text>
      </xsl:when>
    </xsl:choose>
    <xsl:apply-templates select="./*[2]"/>
    <xsl:text>)</xsl:text>
  </xsl:template>
  <xsl:template match="val">
    <xsl:value-of select="./text()"/>
  </xsl:template>
</xsl:stylesheet>

<?xml version="1.0" encoding="utf-8"?>
<!--
  call saxonXSL arithm-tree-example.xml arithm-tree-preorder.xsl -->
<!-- xslt stylesheet for preorder output -->
<!-- each operator with an individual template -->
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
  version="1.0">

  <xsl:template match="term">
    <xsl:apply-templates select="*"/>
  </xsl:template>

Semistructured Data and XML 32

  <xsl:template match="plus">
    <xsl:text> + </xsl:text>
    <xsl:apply-templates select="./*[1]"/>
    <xsl:text> </xsl:text>
    <xsl:apply-templates select="./*[2]"/>
  </xsl:template>
  <xsl:template match="minus">
    <xsl:text> - </xsl:text>
    <xsl:apply-templates select="./*[1]"/>
    <xsl:text> </xsl:text>
    <xsl:apply-templates select="./*[2]"/>
  </xsl:template>
  <xsl:template match="mult">
    <xsl:text> * </xsl:text>
    <xsl:apply-templates select="./*[1]"/>
    <xsl:text> </xsl:text>
    <xsl:apply-templates select="./*[2]"/>
  </xsl:template>
  <xsl:template match="div">
    <xsl:text> div </xsl:text>
    <xsl:apply-templates select="./*[1]"/>
    <xsl:text> </xsl:text>
    <xsl:apply-templates select="./*[2]"/>
  </xsl:template>

  <xsl:template match="val">
    <xsl:value-of select="./text()"/>
  </xsl:template>
</xsl:stylesheet>

<?xml version="1.0"?>
<!-- call
  saxonXSL -im postorder arithm-tree-example.xml arithm-tree-all-orders.xsl -->
<xsl:stylesheet
  xmlns:xsl="http://www.w3.org/1999/XSL/Transform" version="2.0">

<xsl:template match="term">
    <xsl:apply-templates select="*"/>
</xsl:template>

<xsl:template match="plus" mode="inorder">
  ( <xsl:apply-templates select="./*[1]"/>
    + <xsl:apply-templates select="./*[2]"/> )
</xsl:template>
<xsl:template match="plus" mode="postorder">
  <xsl:apply-templates mode="postorder" select="./*[1]"/>
  <xsl:text> </xsl:text>
  <xsl:apply-templates mode="postorder" select="./*[2]"/>
  <xsl:text> + </xsl:text>
</xsl:template>
<xsl:template match="minus" mode="inorder">
  ( <xsl:apply-templates select="./*[1]"/>
    - <xsl:apply-templates select="./*[2]"/> )
</xsl:template>

Semistructured Data and XML 33

<xsl:template match="minus" mode="postorder">
  <xsl:apply-templates mode="postorder" select="./*[1]"/>
  <xsl:text> </xsl:text>
  <xsl:apply-templates mode="postorder" select="./*[2]"/>
  <xsl:text> - </xsl:text>
</xsl:template>
<xsl:template match="mult" mode="inorder">
  ( <xsl:apply-templates select="./*[1]"/>
    * <xsl:apply-templates select="./*[2]"/> )
</xsl:template>
<xsl:template match="mult" mode="postorder">
  <xsl:apply-templates mode="postorder" select="./*[1]"/>
  <xsl:text> </xsl:text>
  <xsl:apply-templates mode="postorder" select="./*[2]"/>
  <xsl:text> * </xsl:text>
</xsl:template>
<xsl:template match="div" mode="inorder">
  ( <xsl:apply-templates select="./*[1]"/>
    / <xsl:apply-templates select="./*[2]"/> )
</xsl:template>
<xsl:template match="div" mode="postorder">
  <xsl:apply-templates mode="postorder" select="./*[1]"/>
  <xsl:text> </xsl:text>
  <xsl:apply-templates mode="postorder" select="./*[2]"/>
  <xsl:text> / </xsl:text>
</xsl:template>

<xsl:template match="value">
  <xsl:value-of select="."/>
</xsl:template>
</xsl:stylesheet>

<?xml version="1.0" encoding="utf-8"?>
<!-- call
  saxonXSL arithm-tree-example.xml arithm-tree-eval.xsl -->
<!-- xslt stylesheet for evaluating syntax tree terms -->
<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform"
  version="1.0">
  <xsl:template match="term">
    <xsl:apply-templates select="*"/>
  </xsl:template>
  <xsl:template match="plus|minus|mult|div">
    <xsl:variable name="op1">
      <xsl:apply-templates select="./*[1]"/>
    </xsl:variable>
    <xsl:variable name="op2">
      <xsl:apply-templates select="./*[2]"/>
    </xsl:variable>
    <xsl:choose>
      <xsl:when test="name()=’plus’">
        <xsl:value-of select="$op1 + $op2"/>
      </xsl:when>
      <xsl:when test="name()=’minus’">
        <xsl:value-of select="$op1 - $op2"/>
      </xsl:when>

Semistructured Data and XML 34

      <xsl:when test="name()=’mult’">
        <xsl:value-of select="$op1 * $op2"/>
      </xsl:when>
      <xsl:when test="name()=’div’">
        <xsl:value-of select="$op1 div $op2"/>
      </xsl:when>
    </xsl:choose>
  </xsl:template>
  <xsl:template match="val">
    <xsl:value-of select="./text()"/>
  </xsl:template>
</xsl:stylesheet>