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Comparing Two Values

Perhaps the most common 

test that you can perform 

on a location path is 

whether one value is 

bigger than another

(Figure). 
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Comparing Two Values

You can then use this 

answer to determine which 

actions should result, or 

simply use the resulting 

node set in your 

transformation.
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Comparing Two Values

To compare two values:

1. Create the path to the first 

node set that you want to 

compare. 

2. Then, type = (equal to), != 

(not equal to), &gt; (greater 

than), &gt;= (greater than or 

equal to), &lt; (less than), or 

&lt;= (less than or equal to), 

depending on how you want to 

compare the two values. 
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Comparing Two Values

To compare two values:

3. Finally, type a value or a 

path to the node set that you 

want to compare with the first 

node set identified in Step 1.
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Comparing Two Values

Tip:

Use the and operator to test 

that all of a series of multiple 

conditions are true. Use the 

or operator to test if at least 

one of a series of multiple 

conditions is true. Other 

boolean operators are not 

valid.
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Testing the Position

In addition to applying 

conditions to location 

paths, you can actually 

choose to select a specific 

node in the node set: the 

first, second, or even the 

last.
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Testing the Position

To test a node’s position:

Type position() = n, where n 

is the number that identifies 

the position of the node 

within the current node set 

(Figure). 

To find the last node in a 

node set: Type last() to get 

the last node.
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Multiplying, Dividing, 

Adding, Subtracting

You can include simple 

arithmetic operations to 

your expressions. These 

will allow you to test for 

more complicated 

conditions or to output 

calculated values (Figure)

11



Multiplying, Dividing, 

Adding, Subtracting

To multiply, divide, add, or 

subtract:

1. Type the first operand. It 

can be a numerical constant 

like 12, or it can be a node 

set (in which case the string 

value of the first node is 

used).
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Multiplying, Dividing, 

Adding, Subtracting

To multiply, divide, add, or 

subtract:

2. Then, type the mathematical 

operator: * (for multiplication), 

div (for division, since / is 

already fraught with meaning), + 

(for addition), or – (for 

subtraction). 

3. Finally, type the second 

operand.
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Multiplying, Dividing, 

Adding, Subtracting

Tips:

Following typical math 

conventions, multiplication 

and division are performed 

before addition and 

subtraction. In other words, 

4+5*3 is 19 and not 27. You 

can use parentheses to 

override the default. So, 

(4+5)*3 is, in fact, 27.
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Multiplying, Dividing, 

Adding, Subtracting

Tips:

To control the output of your 

mathematical operations (or 

any numeric output for that 

matter), you’ll want to use a 

number formatting function.
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Multiplying, Dividing, 

Adding, Subtracting

Tips:

There is a fifth operator, 

mod, for obtaining the 

remainder of a division. So, 

20 mod 4 is 0 (since 4 

divides evenly into 20), but 

20 mod 3 is 2 since 20/3 is 6 

with a remainder of 2.
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Counting Nodes

Often, rather than doing 

arithmetic on a set of 

nodes, you may simply 

want to know how many 

nodes there are (Figure).
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Counting Nodes

To count nodes:

1. Type count(. 

2. Then, type the path to 

the node set whose nodes 

should be counted. 

3. Finally, type ) to 

complete the function.
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Counting Nodes

Tip:

The location path 

referenced in Step 2 can 

optionally include 

predicates. This is shown 

in the first two instances 

of count() in Figure.
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Formatting Numbers

In XPath, arithmetic is done using floating point math 

which can make for long output.

43.1259

Fortunately, with the format-number function, you can 

easily control the output format of numbers.

43.1
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Formatting Numbers

To format numbers:

1. Type format-number(. 

2. Then, type the 

expression which contains 

the number to be 

formatted. 

3. Next, type , ' (a comma, 

a space, and a single 

quote)..
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Formatting Numbers

To format numbers:

4. Then, type 0 for each digit 

that should always appear, 

and # for each digit that 

should only appear when not 

zero. If desired, type . (a 

period), to separate the 

integer part of a number from 

the fractional part, and , (a 

comma), to separate groups 

of digits in the integer part.
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Formatting Numbers

To format numbers:

5. Finally, type ') (a single 

quote followed by a right 

parentheses) to complete 

the number pattern and 

the function (Figure)
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Formatting Numbers

Tip:

Use #,##0.00 to output at least one digit in the 

number, with commas separating every three digits, 

and exactly two digits in the fractional part of the 

number (as in dollars and cents: 269.40). With 

#,000.0#, numbers with tenths (but not hundredths) 

would have no final zero, for example: 269.4.
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Rounding Numbers

There are three XPath functions for rounding numbers 

in your data source (Figure). You can round to the 

nearest integer (round), always round up (ceiling) (), or 

always round down (floor).
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Rounding Numbers

To round numbers: 

1. Type ceiling(, floor(, or 

round(, depending on whether 

you want to round up, down, or 

to the nearest integer. 

2. Then, type the expression 

which contains the number to 

be formatted. 

3. Finally, type ) to complete 

the function.
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Extracting Substrings

To extract a substring that 

comes before or after a 

particular character:

1. Type substring-after( or 

substring-before(, 

depending on whether you 

want to extract the part of 

the string that comes before 

or after the character.

27



Extracting Substrings

To extract a substring that 

comes before or after a 

particular character:

2. Then, type the expression 

which contains the source 

string. 

3. Next, type , c, where c is 

the character after or before 

the substring that will be 

extracted.
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Extracting Substrings

To extract a substring that 

comes before or after a 

particular character:

4. Finally, type ) to complete 

the function.
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Extracting Substrings

You can also extract a substring in 

the middle of a string if you know 

the position of the first character 

you want and the total number of 

characters after that. You would 

use the substring(s,f,n) function, 

where s is the expression which 

contains the source string, f is the 

position of the first character that 

you want to extract, and n is the 

total number of characters you 

want.
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Changing the Case of a String

When manipulating text, 

it’s often important to be 

able to change letters from 

upper- to lowercase and 

back again.

31



Changing the Case of a String

To capitalize strings:

1. Type translate(. 

2. Then, type the expression 

which contains the source 

string. 

3. Next, type , 

'abcdefghijklmnopqrstuvwxy

z' (that is; a comma, a 

space, and the string which 

contains the letters to 

change). 32



Changing the Case of a String

To capitalize strings:

4. Then, type , 

'ABCDEFGHIJKLMNOPQR

ST UVWXYZ' (that is; a 

comma, a space, and the 

string which contains the 

letters that you want to 

replace from Step 3). 

5. Finally, type ) to complete 

the function (Figure).
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Changing the Case of a String

Tip:

You can use the translate() 

function to translate any 

character into any other 

character. Type the letters 

that should be changed in 

Step 3, and the letters that 

these should be changed 

into in Step 4.
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Totaling Values

To total values: 

1. Type sum(. 

2. Then, type the path to the 

node set whose nodes 

should be totaled. 

3. Finally, type ) to complete 

the function.
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More XPath Functions

In addition to the XPath functions detailed in this chapter, 

here are some additional functions you might find useful. 

For a full list of the functions in XPath Version 1.0, see 

www.w3.org/TR/xpath#corelib. 

Node Functions: 

name(node-set) returns the first node in the specified node set, 

and name() returns the name of the current node. 

id(id-str) returns all the elements that have an ID equal to id-str. 
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More XPath Functions

String Functions:  

contains(str1, str2) returns True if str1 contains str2, otherwise 

returns False. 

string-length(str1) returns the number of characters in str1, while 

string-length() returns the number of characters in the current 

node. 

normalize-space(str1) returns str1 with all leading and trailing 

white space removed, and sequences of white space replaced 

with a single space. normalize-space() performs the same action 

on the current node.

37



More XPath Functions

Boolean Functions: 

not(expression) returns True if expression evaluates to False, 

and returns False if expression evaluates to True. 

| (a vertical bar; often located above the \ on your keyboard). 

Although it’s technically not a function, it is used to combine two 

node sets into one. 
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DTD: Document Type Definition

To define such a language, you will first identify its 

elements and their attributes, declaring which are 

required, and which are not. This information is called a 

schema. 

For example, an historian might create WowML, the 

(fictitious) Wonders of the World Markup Language, as a 

system for cataloging data about the wonders of the 

world. WowML might have elements like wonder, name, 

year_built, and story.
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DTD: Document Type Definition

There are two principal systems for writing schemas: 

DTD and XML Schema. 

A DTD, or Document Type Definition, is an older, but 

widely used system with a peculiar and limited syntax. 

The other primary system, XML Schema.
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DTD: Document Type Definition

A DTD, or Document Type Definition, is a set of rules 

that defines a custom markup language in XML. 

A DTD, at its core, simply identifies elements and their 

attributes. If an XML document does not adhere to the 

rules defined by the DTD, it is not considered valid for 

that particular custom language. With this validation test, 

you can quickly discern if a given XML document follows 

the rules you set forth for your language or not.
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DTD: Document Type Definition

DTD for a given custom 

markup language will 

define a list of elements 

and any child elements 

that each element can 

have.
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DTD: Document Type Definition

It will define any 

attributes that each 

element can have, and 

it will define whether 

these elements and 

attributes are optional 

or required.
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DTD: Document Type Definition

In this way, the DTD 

defines the legal 

structure of the custom 

markup language, and 

therefore, any valid 

XML document that is 

part of this language.
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DTD: Document Type Definition

A DTD is a text-only 

document and is 

customarily saved with 

a .dtd extension. It is 

not an XML document 

itself and therefore 

does not begin with the 

standard XML 

declaration.
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DTD: Document Type Definition

Tip:

DTDs are a great way to 

insure the consistency of 

XML data shared 

between different people 

and companies. You can 

use a DTD to validate 

that the XML documents 

you receive from others 

are in the proper format 

before using them.
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Defining an Element That Contains Text

To define the structure 

of your custom markup 

language in a DTD, you 

define the structure and 

content of the elements 

that a valid XML 

document would have. 
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Defining an Element That Contains Text

Many elements in your 

XML document will 

contain just text (Figure). 

While an address element 

may contain child 

elements for street, city, 

state, and zip, these 

elements themselves will 

likely just contain text.
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Defining an Element That Contains Text

To define an element that 

only contains text:

1. Type <!ELEMENT tag 

where tag is the name of 

the element you wish to 

define. 

2. Then, type (#PCDATA) 

(include the parentheses!). 

This defines the element as 

one that should only allow 

text content. 49



Defining an Element That Contains Text

To define an element that 

only contains text:

3. Finally, type > to 

complete the element 

definition (Figure).
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Defining an Element That Contains Text

Tips

PCDATA stands for parsed 

character data, and it refers 

to the text value of an 

element. This character 

data will be parsed, or 

analyzed, by an XML 

processor.
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Defining an Element That Contains Text

Tips

Everything is case-sensitive in XML. The word <!ELEMENT must be 

typed just so. <!Element just doesn’t cut it. And don’t forget the 

exclamation point. You can choose a mixed-case name for the 

element, as long as you always refer to it and use it in exactly the 

same way. Many XML applications use all lowercase. This way you 

don’t have to spend time remembering what case anything should 

be.
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Defining an Empty Element

To define an empty element: 

1. Type <!ELEMENT tag, 

where tag is the name of the 

element you wish to define.

2. Then, type EMPTY to 

indicate that the element will 

not contain a text value of its 

own. 

3. Finally, type > to complete 

the element definition (Figure). 
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Defining an Element That Contains a Child

To define an element to 

contain one child element: 

1. Type <!ELEMENT tag, 

where tag is the name of the 

element you wish to define. 

2. Then, type (child), where 

child is the name of the 

element that will be contained 

in the element you’re defining. 

3. Finally, type > to complete 

the element definition (Figure).
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Defining an Element That Contains Children

To define an element with children: 

1. Type <!ELEMENT tag, where tag is the name of the element 

you wish to define. 

2. Then, type (child1, where child1 is the first element that should 

appear in the parent element. 

3. Next, type , child2, where child2 is the next element that should 

appear in the parent element. Separate each child element from 

the next with a comma and space. 
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Defining an Element That Contains Children

To define an element with children: 

4. Repeat Step 3 for each child element that should appear in the 

parent element. 

5. Then, type ) to complete the sequence. 

6. Finally, type > to complete the element definition (Figure).
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Defining How Many Occurrences

* means zero or more times

+ means one or more times

? means zero or one time only.
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Defining How Many Occurrences

* means zero or more times

+ means one or more times

? means zero or one time only.
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Defining Choices

To define choices for the content of an element:
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Defining Choices

To define choices for the content of an element:

1. Type <!ELEMENT tag, where tag is the name of the element 

you wish to define. 

2. Then, type (child1, where child1 is the first child element that 

may appear. 

3. Next, type | to indicate that if the first child element appears, 

the following one may not (and vice versa). 
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Defining Choices

To define choices for the content of an element:

4. Then, type child2, where child2 is the second child element 

that may appear. 

5. Repeat Steps 3–4 for each additional choice. 

6. Then, type ) to complete the list of choices. 

7. Finally, type > to complete the element definition (Figure). 
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Defining an Element That Contains Anything

To define an element that can 

contain anything: 

1. Type <!ELEMENT tag, where 

tag is the name of the element 

you wish to define. 

2. Then, type ANY to allow the 

element to contain any 

combination of elements and 

parsed character data. 

3. Finally, type > to complete the 

element definition (Figure).
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Defining an Element That Contains Anything

To define an element that can 

contain anything: 

1. Type <!ELEMENT tag, where 

tag is the name of the element 

you wish to define. 

2. Then, type ANY to allow the 

element to contain any 

combination of elements and 

parsed character data. 

3. Finally, type > to complete the 

element definition (Figure).
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Defining Attributes and so on...
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Defining Attributes and so on...
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Next Week

XML Schema

XML Namespaces

XML in Practice

Ajax

RSS

KML

WSDL

SOAP

...
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