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XML Quick Reference
Appendix H

What Is XML?
Extensible Markup Language (XML) is a subset of the Standard Generalized Markup 
Language (SGML). XML allows developers to create their own document elements or 
tags. The World Wide Web Consortium (W3C, www.w3.org) develops the standards for 
XML and other Web languages. 

An XML document consists of two main parts: the prolog and the document 
instance. The prolog contains processing instructions and any additional comments neces-
sary to provide information about the document’s content and structure. An XML prolog 
can include any of the following:

XML declaration statements and comments• 
Document type declaration with an optional Document Type Defi nition (DTD) • 
to defi ne elements, attributes, and logical relationships of data
Optional link to either a CSS or XSL style sheet• 

The document instance contains the main content or elements of the XML 
document and provides a logical structure for the document. 

Well-Formed and Valid XML Documents
XML documents must be well formed to be processed by an application. A valid XML 

document is one that adheres to the rules and structure specifi ed in a DTD or an XML 
Schema Defi nition (XSD). The element is the basic building block of any XML fi le. 
Table H–1 shows the syntax rules that defi ne well-formed and valid XML documents. An 
XML document must be at least well formed. Besides the Web site shown in Chapter 12, 
http://tools.decisionsoft.com/schemaValidate/index.jsp, you can check the syntax of your XML 
document at http://www.w3schools.com/dom/dom_validate.asp or check for a valid DTD at 
http://www.xmlvalidation.com/. See the Web sites for instructions on how to use and validate 
XML documents.

Table H–1 Rules for Well-Formed and Valid XML Documents

Rule Number Rules

1 XML is case sensitive.

2 Element tags must be nested correctly; the document must contain at least one root element 
and nest the child elements within the root.

3 All elements include a start tag and end tag.

4 Element attribute values must be enclosed in quotation marks.

5 Elements can be empty; empty elements must be formatted correctly to include 
a / (forward slash) before the end tag.

6 Entity references use < and & characters, which must be used in entity references.
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XML Element and Attribute Rules
Elements must be bound by start and end tags or be an empty element. Elements 

may contain other elements, but they must be nested in the proper order. Table H–3 lists 
the syntax rules for creating valid XML elements. Table H–4 contains a list of element 
rules. Table H–5 shows examples of valid, invalid, and empty XML elements.

Table H–3 XML Element Syntax Rules

Rule Number Rules

1 Must begin with a letter or an underscore

2 May contain letters, numbers, hyphens, periods, or underscores

3 May not contain spaces, commas, or symbols (@#$%^&*!)

4 May not begin with XML, which is reserved for future use

5 Names are case sensitive; start and end tags must use same case

6 Colons are acceptable only for declaring namespaces

7 Empty elements have no text or values, but may contain attributes

XML Processing Instructions 
Table H–2 shows the basic form of the declarations, statements, and comments 

found in the prolog section of an XML document.

Table H–2 XML Instructions

Instruction General Form Example Comment

XML declaration <?xml version5"#" 
[encoding5"encoding" 
standalone5"yes|no" ]?>

<?xml version="1.0" 
standalone="yes"?>

Defi nes version, character encoding, and if DTD is 
required to parse XML document

Document type 
declaration

<!DOCTYPE ROOT-ELEMENT 
PUBLIC/SYSTEM="URL-DTD.DTD">

<!DOCTYPE PHONELIST 
SYSTEM="PHONELIST.DTD">

PUBLIC indicates location of public DTD; SYSTEM 
indicates location of private DTD

Processing 
Instruction

<?target attribute="value" ?> <?xml-stylesheet type="text/
xsl" href="xslalphaclublist
.xsl"?>

Gives instruction to the application to access a 
document or fi le outside the application (in this 
example, a style sheet); can include one or more 
attributes

Comment <!--Comments --> <!-- File Name: studentclubs.
xml -->

Provides a user or developer with information about 
the document; comments are ignored by application

Character 
Data Type

<![CDATA [text]]> <![CDATA [The <b> tag 
should always have an end 
</b> tag. ]]

Special section of character data not interpreted 
as markup, as opposed to parsed character data 
(PCDATA), to which the XML syntax rules apply; 
CDATA sections often used to show XML or HTML 
syntax examples
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Table H–4 XML Element Rules

Symbol Meaning

#PCDATA Element contains parsed character data or text and conforms to XML constraints 
(CDATA attributes are non-parsed character data.)

element name (by itself) Element name may be used one time only

element name ? Element is used either once or not at all

element name 1 Element has a one-to-many (1:n) relationship

element name * Element has a zero, or one-to-many (1:n) relationship

, (comma) Used between elements to indicate order

| (bar) Used between elements to indicate either or

( ) Used to group related elements together; may be nested

Table H–5 Valid and Invalid Examples of XML Elements

Example Comment

<FirstName></FirstName> Valid

<45Degree></45Degree> Invalid (starts with a numeral)

<_Project></_Project> Valid

<First-Name></First-Name> Valid

<Hanger_41></Hanger_41> Valid

<Java Script></Java Script> Invalid (contains a space)

<xmlproject></xmlproject> Invalid (may not begin with xml)

<Para></PARA> Invalid (start and end tags use different case) 

<Picture SRC5"mypic.jpg" /> Valid empty element

Element attributes describe additional information about the element. Attribute values must 
be enclosed in quotation marks (either single or double quotation marks are acceptable). 
Attribute names follow the same rules as elements. Table H–6 shows the reserved attributes.

Table H–6 Reserved Attributes

Attribute Comment Example

xml:lang5"code" where code indicates language of 
element body

<Greet xml:lang="en">Hey</Greet>

xml:space5"action" where action is either default or 
preserve; preserve means preserve 
white space, default means treat 
white space based on default 
settings

<Lines xml:space="preserve">This
is
one
line
</Lines>

xml:link5"type" where type is simple, extended, 
locator, group, or document

<a xml:link="simple" 
href=http://www.w3.org>W3C</A>

XML Schema Defi nition (XSD)
An XML Schema Defi nition (XSD) describes in more exact detail the structure of 

an XML document. Because the XML document can be used as a database, its structure 
must be defi ned. The XSD describes the fi elds, the data types, and the values that can be 
stored in a fi eld. XSD fi les are external documents to the XML document instance and are 
linked to the XML fi le in the root xml tag. 
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The Document Type Defi nition (DTD) is a precursor to the XSD and defi nes the 
elements and attributes in an XML document. While the DTD was used to validate the 
structure of an XML fi le, it has been abandoned because the XSD provides more detail 
about the XML structure because it can defi ne specifi c data types to enforce data validity. 
A DTD defi nes an XML document using one data type. In an XSD, you must defi ne the 
content by its particular type of data. For example, a DTD cannot defi ne a fi eld as a date, 
whereas an XSD can. Moreover, a DTD cannot create and defi ne complex data types in 
the same way an XSD can. In an XSD, an element defi ned as a date must conform to the 
format of a date. 

An XML Schema Defi nition is an XML fi le in itself. It must conform to the 
same rules of any XML document to be valid and well formed. An XSD fi le contains 
the primary components of simple type defi nitions, complex type defi nitions, attributes 
declarations, and elements. Simple type defi nitions do not contain child elements nor do 
they contain attributes. Complex type defi nitions contain other elements and attributes. 
Attributes are values that appear in start or empty elements. Elements defi ne the 
contents of an XML fi le and the relationship to other elements. 

The <schema> element is the root element of every XSD. The <schema> contains 
information to identify and associate the namespace to the schema defi nitions. The xmlns 
attribute points to the URI to defi ne the namespace. A namespace is used to prevent 
confusion over multiple elements being used by different sources. These elements may 
have the same name but have data types. Table H–7 shows the general form of the 
<schema> root element of the XSD defi ning the namespace.

Table H–7 The Root <schema> Element

Root element: <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
[targetNamespace="URI "
xmlns="URI "
elementFormDefault="qualifi ed"]
>

Comment: The xs is the namespace. The xmlns is the XML namespace location and associates the xs to the 
schema of all schemas at the www.w3.org Web site. The most used namespaces are xs or xsd.
The optional elements within brackets are targetNamespace that associates other 
namespace items with the designated URI. The xmlns defi nes the default namespace 
location and the elementFormDefault Indicates the defi nition must be namespace qualifi ed.

Example <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema">

To defi ne an XML element, the XSD <element> tag names the element and data 
type. Table H–8 shows the general form of the XSD <element> tag. 

Table H–8 The <element> Tag Element

General form: <xs:element name="fi eld name" type="data type" />

Comment: xs: is a namespace, to differentiate this element from any other element that may have 
the same name. The name is an attribute to defi ne the fi eld name; type is an attribute 
to state one of the valid data types. Simple elements may have an optional default or fi x 
attributes to assign a default value to a fi eld. The default value is assigned if no other value 
is assigned; the fi xed value does not allow any other value to be assigned. Most developers 
use xs or xsd as a default namespace. This book uses xs.

Examples: <xs:element name="qoh" type="xs:integer" default="0" />

Table H–9 defi nes the remaining XSD elements that defi ne the structure of any XML 
document. 
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Table H–9 XSD Elements

Element Name Description

all Indicates child elements can appear in any order (See sequence below.)

annotation Indicates the element for schema comments

any Allows extension of the XML document with elements not defi ned by the schema

anyAttribute Allows extension of the XML document with attributes not defi ned by the schema

appInfo Contained within the annotation with information to be used by the application

attribute Defi nes an attribute

attributeGroup Defi nes an attribute group to be used in complex type defi nitions

choice Within a group, choice, sequence, complexType, or restriction elements, only one of 
the elements may be present within the element

complexContent Indicates whether mixed content is allowed; an element of xs:extension allows 
mixed, whereas xs:restriction does not allow mixed content 

complexType Defi nes a complex type element

documentation Contained with the annotation for comments about the schema

element Defi nes an element

extension Combined with complexContent to allow existing simpleType or complexType 
element mixed content

fi eld An XPath expression used by unique, key, or keyref

group Defi nes a group of elements used in a complex type defi nition

import References schemas for namespace for additional namespace defi nitions

include Used to break large schemas into smaller parts

key Indicates an attribute or element value as a key that must be unique

keyref Defi nes constraints on specifi ed key or unique element

list Available only in a simple type element to specify a list of values to be used in content

notation Allows the format of non-XML data

redefi ne Redefi nes simple, complex types, and groups (see include)

restriction Defi nes restrictions on a simpleType, simpleContent, or a complexContent to clarify 
domains (valid ranges)

schema Defi nes the root element of a schema

selector Selects a set of elements for an identity constraint (see key, unique, keyref)

sequence Indicates that the child elements must appear in a sequence. 

simpleContent Used in complexType elements to defi ne simple content such as text and attributes

simpleType Defi nes a simple type and specifi es the constraints and information about the values 
of attributes or text-only elements

union Allows creation of simple type as a collection (union) of more than one type of data

unique Indicates an element or an attribute value must be unique within the document

Simple Types
A simple element is an XML element that does not contain any other elements or 

attributes. In the XSD, the <element> tag declares the name of the element and its data 
type. A sample simple XML element and its associated schema is shown in Table H–10. 

Table H–10 Simple Type Element

Simple XML Element XML Schema

an XML element that contain only text
<fi rst_name>Bill</fi rst_name>

<xs:element name="fi rst_name" type="string" />
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The <element> in the XSD must have a data type. Table H–11 shows the most 
common data types.

Table H–11 XSD Data Types

Data Types Description

String Data is any set of characters

Integer Data is any whole number not a fraction

Decimal Data is any number that contains a decimal fraction

Date Represent the date as YYYY-MM-DD

Boolean Binary logic of true or false, yes or no, or on or off

Binary A set of binary codes in groups of eight

AnyURI A valid URI Internet address

Data types can have constraints or facets. These values further defi ne restrictions 
or validations for the data contained within an XML element beyond whether it is a string 
or a numeric value. For example, to specifi cally defi ne acceptable values in an element, 
enumeration constraint is used to list acceptable values. Table H–12 shows the common 
constraints or facets. 

Table H–12 Constraints or Facets

Data Type Constraints Description

enumeration A list of acceptable values

fractionDigits Defi nes the maximum number of decimal places and value must be equal 
to or greater than zero

length Explicitly states the number of characters or list items allowed and must be equal 
to or greater than zero

maxExclusive The numeric values for the upper bound for a domain

maxInclusive Defi nes the upper bounds for numeric values 

maxLength Defi nes the maximum number of characters or list items allowed and the value 
must be equal to or greater than zero

minExclusive The numeric values for the lower bounds 

minInclusive Defi nes the lower bounds for numeric values 

minLength Defi nes the minimum number of characters or list items allowed and the value 
must be equal to or greater than zero

pattern Defi nes the exact sequence of characters that are acceptable 

totalDigits Defi nes the number of digits allowed and must be greater than zero

whiteSpace Defi nes line feeds, tabs, spaces, and carriage returns

Complex Types
A complex element is an XML element that contains other elements or attributes. 

In the XSD, the <element> tag declares the name of the element and its data type. 
A sample complex element and its associated schema is shown in Table H–13.
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Table H–13 Complex Type Element

Complex XML Element XML Schema

an XML element that contains child elements or 
attributes
<schedule_item>
    <course_no>CSCI-C340</course_no>
    <course_title>Web programming</course_title>
</schedule_item>

<xs:element name="schedule item">
   <xs:completeType>
      <xs:sequence>
            <xs:element name="course_no" type="string" />
            <xs:element name="course_title" type="string" />
      </ xs:sequence>
   </ xs:complexType>
</ xs:element>

XSL Style Sheets
Extensible Stylesheet Language (XSL), which is a language for expressing style 

sheets, incorporates three technologies: 

XSL Transformations (• XSLT), a language for transforming XML documents into 
other types of documents.
XML Path Language (• XPath), a language used by XSLT to access or refer to parts of 
an XML document.
XSL Formatting Objects• , a language that defi nes XML formatting and display.

Table H–14 shows the XSLT elements specifi ed by the W3C.

Table H–14 XSLT Elements

Element Name Description Attributes

xsl:apply-imports Applies template rule from an imported style sheet N/A

xsl:apply-templates Applies a template to the current element order-by5"1|2pattern" 
select5"pattern"

xsl:attribute Adds a new attribute to the current output element name5"attribute-name"

xsl:attribute-set Defi nes a named set of attributes N/A

xsl:call-template Provides a way to call a named template name5"template-name"

xsl:choose Provides a selection mechanism based on conditions N/A

xsl:comment Adds a comment node to the output N/A

xsl:copy Copies the current node to the output N/A

xsl:copy-of Creates a copy of the current node N/A

xsl:decimal-format Defi nes the characters and symbols to be used when 
converting numbers into strings in conjunction with the 
format-number() function 

N/A

xsl:element Adds a new element node to the output name5"name"

xsl:fallback Indicates code to execute if the processor does not 
support an XSLT element

N/A

xsl:for-each Provides a mechanism to create a loop in the output 
stream

select5"pattern" 
order-by5"2|1 pattern" 

xsl:if Provides a conditional branch mechanism based on a 
condition

match5"pattern"

xsl:import and 
xsl:include

Merges rules from different style sheets N/A

xsl:key Declares a named key that can be used in the style sheet 
with the key() function

N/A

xsl:message Writes error message to the output N/A
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Element Name Description Attributes

xsl:namespace-alias Replaces namespaces in the style sheet with different 
namespaces in the output

N/A

xsl:number Determines the integer position of the current node and 
formats a number

N/A

xsl:otherwise Is part of the choose mechanism (see xsl:choose) N/A

xsl:output Defi nes the format of the output document N/A

xsl:param Declares a local or global parameter N/A

xsl:preserve-space Indicates elements to preserve white space N/A

xsl:processing-
instruction

Adds a processing statement or instruction to the output name5"name"

xsl:sort Reorders input before copying to output N/A

xsl:strip-space Indicates elements to remove white space N/A

xsl:stylesheet Defi nes the root element of the style sheet xmlns:xml5"namespace" 
language5"language" 
indent-result5"yes|no"

xsl:template Defi nes a template match5"pattern" 
language5"language"

xsl:text Writes literal text or spaces to the output N/A

xsl:transform The root element of a style sheet N/A

xsl:value-of Defi nes a node to insert into the output select5"pattern"

xsl:variable Defi nes constants N/A

xsl:when Is part of the choose mechanism (see xsl:choose) test5"expression"

xsl:with-param Defi nes the value of a parameter to be passed into 
a template

N/A

Document Type Defi nition (DTD)
A document type declaration is a processing instruction that tells the processor 

where to locate the Document Type Defi nition. A Document Type Defi nition (DTD) 
defi nes the elements and attributes in an XML document. A DTD also defi nes the order in 
which the elements and attributes appear. The DTD can be embedded within a document 
type declaration, or linked as an external document. Using a DTD allows the developer to 
confi rm that an XML document is valid, meaning it conforms to the specifi ed structure 
in the DTD. The DTD, however, has been largely replaced by developers in favor of the 
more succinct defi nition of the XML Schema Defi nition. It is included here strictly for 
reference only.

The prolog also can contain a document type declaration that tells the processor 
where to locate the DTD. The DTD can be an external fi le or embedded within the 
XML document. The DTD has two elements that indicate a relationship between the 
parent (CLASSIC_BOOKS) and the child (BOOK). Table H–15 shows the general form 
of a document type declaration identifying an embedded DTD.

Table H–14 XSLT Elements (continued)
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Table H–15  General Form of a Document Type Declaration and an Embedded Document 
Type Defi nition

General form: <!DOCTYPE Name 
    [
    <!ELEMENT Parent Defi nition (Child Defi nition * | 1 | ?)>
       <!ELEMENT Child Defi nition (child element list)
       <!ELEMENT Child element Defi nition ANY|(#PCDATA)>
    ]
>

Comment: !DOCTYPE is a reserved word that indicates the start of a document type declaration. Name 
is any valid name of an element and defi nes the name of the embedded DTD. The square 
bracket on line 2 indicates the beginning of the DTD. !ELEMENT is a reserved word that 
defi nes the type of elements in the document. The child defi nition qualifi ers are an asterisk (*), 
a plus sign (+), or a question mark (?). The asterisk means zero to many, the plus sign means 
one to many, and the question mark means zero or one only. Defi nition is one or more 
valid element defi nitions. ANY indicates that any type of data may be associated with the 
element. (#PCDATA) indicates that the element contains parsed character data, which is text 
data. The square bracket in line 6 ends the DTD, and the right angle bracket on line 7 ends 
the document type declaration.

Example: <!DOCTYPE 
    [
    <!ELEMENT CLASSIC_BOOKS (BOOK*)>
          <!ELEMENT BOOK (TITLE, YEAR, AUTHOR, QOH, BIN, COST)>
          <!ELEMENT TITLE (#PCDATA)>
          <!ELEMENT YEAR (#PCDATA)>
          <!ELEMENT AUTHOR (#PCDATA)>
          <!ELEMENT QOH (#PCDATA)>
          <!ELEMENT BIN (#PCDATA)>
          <!ELEMENT COST (#PCDATA)>
    ]
>

A Document Type Defi nition (DTD) is similar to a database schema and defi nes 
the elements and attributes in an XML document. A DTD indicates how elements of an 
XML document relate to each other. A DTD provides the grammar rules of a document. 
When an XML document adheres to a DTD, it is considered valid. 

A DTD can include element declarations, attribute list declarations, entity declarations, 
and notation declarations. An element declaration defi nes the type of content contained in an 
element. Table H–16 describes the basic form of an element declaration.

Table H–16 General Form of an Element Declaration

General form: <!ELEMENT element-name (rule)>

Comment: !ELEMENT is the declaration element-name; is any valid XML element name (see rules in Table H–3 
on page APP 58); rule is a keyword, such as ANY or #PCDATA. The ANY keyword means other 
valid tags and data can be displayed; #PCDATA means only parsed character data can be displayed. 

Example: <!ELEMENT SONG (Title, Singer)>
    <!ELEMENT Title (#PCDATA)>
    <!ELEMENT Singer (#PCDATA)>
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Attribute List Declarations
A DTD also can contain an attribute list declaration. The items in the attribute list 

must correspond to any attributes declared within XML elements. Table H–17 shows the 
general form of an attribute list declaration.

Table H–17 General Form of an Attribute List Declaration

General form: <!ATTLIST element-name attribute-name data-type default-value>

Comment: The element-name is the name of the XML element. The attribute-name is the name of the attribute. 
The data-type is the data type of the attribute. The default-value is any default value of the attribute. 
In the example, width is an attribute, with a CDATA (character data) type and default value of 10. 

Example: <!ATTLIST txtBox width CDATA "10">

The data type in an attribute list declaration can be one of 10 different kinds of data type 
attributes, as shown in Table H–18.

Table H–18 DTD Data Type Attributes

Type Description

CDATA Character data; can include any character string as well as special symbols for ampersand (&amp), 
less than and greater than symbols or angle brackets (&lt or &gt), or quotation marks (&quot)

Enumerated List of possible values for an attribute; only one can be used

ENTITY Single entity; either external data or declared DTD entity

ENTITIES Multiple entities; either external data or declared in DTD

ID Unique element identifi er for an attribute that distinguishes one element from others

IDREF Identifi es the value of an attribute of a unique ID

IDREFS Identifi es multiple values for an attribute, separated by white space

NMTOKEN XML name token; restricts the attribute value to any valid XML name (letters, number, 
hyphens, underscores, and periods)

NMTOKENS Allows the attribute value to include multiple XML tokens, separated by white space

NOTATION Allows the attribute value to be a value specifi ed in a DTD notation declaration

The default value in an attribute list declaration must match the data type. If a specifi c 
value is noted, the value must be enclosed within quotation marks. A default value consists 
of one of the four options shown in Table H–19.

Table H–19 DTD Data Type Attributes

Modifi er Description

#REQUIRED Attribute value must be specifi ed with the element

#IMPLIED Attribute value is optional; if used in an element type, no default value is supplied

#FIXED "value" Attribute value is fi xed and must always take the default value assigned

"value" Specifi c value set at the default attribute value

Entity Declarations
As just discussed, a DTD also can include entity declarations, which assign a name 

to a block of text or other characters that can be interpreted as markup language and 
substituted in a document. The replacement text must begin with an ampersand (&) and end 
with a semicolon (;). Entity declarations can be internal or external. Table H–20 shows the 
general form of an internal entity declaration. Table H–21 shows the predefi ned symbols 
that can be used in an entity declaration. 
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Table H–20 General Form of Internal Entity Declaration

General form: <!ENTITY name "replacement;">
<ELEMENT>text "&replacement;"</ELEMENT>

Comment: The attribute name is a valid element name and the replacement is the entity characters to be 
substituted within the string. Circular references are not allowed. 

Example: <!ENTITY copyright "&#xA9;"> 
<PUBLISHED>2010, Course Technology &copyright;</PUBLISHED>

Table H–21 Predefi ned Entity Symbols

Entity Symbol Explanation

&amp; & Cannot be used in processing instructions

&lt; < Use with attributes beginning with quotation marks

&gt; > Use after ]] in normal text and processing instructions

&quot; “ Use in attributes within double quotation marks

&apos; ‘ Use in attributes within single quotation marks

&#xhex To use a hexadecimal value for a character, such as A9 for the copyright 
symbol (©)

XML allows the use of external entities to refer to the contents of another fi le. 
An external entity exists at a specifi ed location or URL. The content of the external 
fi le is inserted at the point of reference and parsed as part of the referring document. 
Table H–22 shows the general form of an external entity.

Table H–22 General Form of an External Entity 

General form: <!ENTITY name PUBLIC/SYSTEM "identifi er"> 
<ELEMENT>text "&replacement;" </ELEMENT>

Comment: The attribute name is a valid element name; identifi er is an identifi er that points to a fi le on 
that system or a public fi le available via URL. ENTITY must be declared fi rst. 

Example: <!ENTITY stockquotes SYSTEM 
"http://www.stockquotes.com/dowjones.xml">
<fi nances>
<dowjones>Dow Jones Industrial Averages</dowjones>
&stockquotes;
</fi nances>

Unparsed Entities and Notation Declarations
A notation declaration tells a processor that an entity refers to non-XML content 

that should not be parsed. Unparsed entities are used most frequently on XML elements 
that incorporate graphics into a document.

A notation also has to be declared in an entity. An unparsed entity is indicated by 
the NDATA keyword. Ampersands and semicolons are not used with unparsed data. 
Table H–23 shows an example.

Table H–23 Unparsed Entity Example

<!ENTITY imageA SYSTEM http://www.mysite.com/myimage.gif NDATA GIF89a><image src="imageA" />
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