
Multiple files are bound together in this PDF Package.

Adobe recommends using Adobe Reader or Adobe Acrobat version 8 or later to work with 
documents contained within a PDF Package. By updating to the latest version, you’ll enjoy 
the following benefits:  

•  Efficient, integrated PDF viewing 

•  Easy printing 

•  Quick searches 

Don’t have the latest version of Adobe Reader?  

Click here to download the latest version of Adobe Reader

If you already have Adobe Reader 8, 
click a file in this PDF Package to view it.

http://www.adobe.com/products/acrobat/readstep2.html




 Advanced Web Programming 
DTD Building Blocks 


Source: http://www.w3schools.com/dtd/dtd_intro.asp 


The main building blocks of markup languages are elements expressed in tags. For example, HTML markup has 
at its base the <HTML>…</HTML> element. Of course, any number of other elements can be contained within 
that base. 


Valid XML documents — and HTML documents when seen through the lens of a DTD — are made up by the fol-
lowing building blocks: Elements, tags, attributes, entities, PCDATA and CDATA  


Elements 
Elements are the main building blocks of both XML and HTML documents. Examples of HTML elements include 
"body" and "table". Examples of XML elements could be "memo" and "message". Elements can contain text, other 
elements or remain empty. Examples of empty HTML elements are "hr", "br" and "img". 


Tags 
Tags are used to mark up elements. A starting tag like <element_name> marks up the beginning of an element, 
and an ending tag like </element_name> marks up the end of an element. Examples: 


Code Explanation 


<body>body text in between</body>. Body element marked up with body tags 


<message> message in between</message> Message element marked up with message 


tags 


Attributes 
Attributes provide extra information about elements. They are always placed inside the starting tag of an element. 
Attributes always come in name/value pairs. The following "img" element has additional information about a 
source file: 


<img src="mt_mazama.gif" /> 


The name of the element is "img". The name of the attribute is "src". The value of the attribute is 
"mt_mazama.gif". Since the element itself is empty it is closed by a "/". 


Entities 
An entity is a reference to other data that often acts as an abbreviation or a shortcut. By declaring entities, you 
can avoid entering the same information in a document or DTD repetitively. Entities are variables used to define 
common text. The HTML code for a “non-breaking space” is the entity “&nbsp.” XML uses the same pre-defined 
entities. Entity references are references to entities. 


Entities are expanded when a document is parsed by an XML parser. Think of them as sponges that are hard and 
small when dry but expand to full bloom when water is added. Here is an example: 
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Code Explanation 


<!ENTITY hccs “Houston Community College 


System”> 


The abbreviation “hccs” can be used in 


XML code while allowing the parser to 


expand it into “Houston Community Col-


lege System” as shown below. 


<description>&hccs; is a comprehensive 


community college offering a wide variety 


of academic and workforce programs 


...</description> 


Houston Community College System is a 


comprehensive community college offering 


a wide variety of academic and workforce 


programs ... 


The following are pre-defined internal general entities aimed at allowing the display of characters that may not be 
available because of encoding restrictions of character usage in programming. Although the list of HTML entities 
is long, the following five are built into XML to aid the developer in avoiding markup problems. 


Entity Reference Character 


&#34;  &quot; # 


&#38; or &amp; & 


&#60; or &lt; < 


&#62; or &gt; > 


  &apos; ‘ 


PCDATA 
PCDATA signifies “parsed character data.” Character data is text found between the start tag and the end tag of 
an XML element. PCDATA is text that will be interpreted by a parser. Tags inside the text will be treated as mar-
kup and entities will be expanded. 


CDATA 
CDATA means “character data.” It is text that will not be interpreted by a parser. Tags inside the text will not be 
treated as markup and entities will not be expanded. 
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Background 


Property Description Values MOZ IE W3C 


background A shorthand property for setting all 
background properties in one 
declaration 


background-color 
background-image 
background-repeat 
background-attachment 
background-position 


6.0 4.0 CSS1 


background-attachment Sets whether a background image is 
fixed or scrolls with the rest of the page 


scroll fixed 6.0 4.0 CSS1 


background-color Sets the background color of an 
element 


color-rgb 
color-hex 


color-name 
transparent 


4.0 4.0 CSS1 


background-image Sets an image as the background url none 4.0 4.0 CSS1 


background-position Sets the starting position of a 
background image 


top left 
top center 
top right 
center left 
center center 
center right 


bottom left 
bottom center 
bottom right 
x-% y-% 
x-pos y-pos 


6.0 4.0 CSS1 


background-repeat Sets if/how a background image will be 
repeated 


repeat 
repeat-x 


repeat-y 
no-repeat 


4.0 4.0 CSS1 


Border 


Property Description Values MOZ IE W3C 


border A shorthand property for setting all of 
the properties for the four borders in 
one declaration 


border-width 
border-style 


border-color 4.0 4.0 CSS1 


border-bottom A shorthand property for setting all of 
the properties for the bottom border in 
one declaration 


border-bottom-width 
border-style 
border-color 


6.0 4.0 CSS1 


border-bottom-color Sets the color of the bottom border border-color  6.0 4.0 CSS1 


border-bottom-style Sets the style of the bottom border border-style  6.0 4.0 CSS2 


border-bottom-width Sets the width of the bottom border thin 
medium 


thick 
length 


4.0 4.0 CSS1 


border-color Sets the color of the four borders, can 
have from one to four colors 


color  6.0 4.0 CSS1 


border-left A shorthand property for setting all of 
the properties for the left border in one 
declaration 


border-left-
width 


border-style 
border-color 


6.0 4.0 CSS1 
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Property Description Values MOZ IE W3C 


border-left-color Sets the color of the left border border-color  6.0 4.0 CSS2 


border-left-style Sets the style of the left border border-style  6.0 4.0 CSS2 


border-left-width Sets the width of the left border thin 
medium 


thick 
length 


4.0 4.0 CSS1 


border-right A shorthand property for setting all of 
the properties for the right border in one 
declaration 


border-right-width 
border-style 
border-color 


6.0 4.0 CSS1 


border-right-color Sets the color of the right border border-color  6.0 4.0 CSS2 


border-right-style Sets the style of the right border border-style  6.0 4.0 CSS2 


border-right-width Sets the width of the right border thin 
medium 


thick 
length 


4.0 4.0 CSS1 


border-style Sets the style of the four borders, can 
have from one to four styles 


none 
hidden 
dotted 
dashed 
solid 


double 
groove 
ridge 
inset 
outset 


6.0 4.0 CSS1 


border-top A shorthand property for setting all of 
the properties for the top border in one 
declaration 


border-top-width
border-style 
border-color 


 6.0 4.0 CSS1 


border-top-color Sets the color of the top border border-color  6.0 4.0 CSS2 


border-top-style Sets the style of the top border border-style  6.0 4.0 CSS2 


border-top-width Sets the width of the top border thin 
medium 


thick 
length 


4.0 4.0 CSS1 


border-width A shorthand property for setting the 
width of the four borders in one 
declaration, can have from one to four 
values 


thin 
medium 


thick 
length 


4.0 4.0 CSS1 


Classification 


Property Description Values MOZ IE W3C 


clear Sets the sides of an element where 
other floating elements are not allowed 


left 
right 


both 
none 


4.0 4.0 CSS1 


cursor Specifies the type of cursor to be 
displayed 


url 
auto 
crosshair 
default 
pointer 
move 
e-resize 
ne-resize 
nw-resize 


n-resize 
se-resize 
sw-resize 
s-resize 
w-resize 
text 
wait 
help 


6.0 4.0 CSS2 
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Property Description Values MOZ IE W3C 


display Sets how/if an element is displayed none 
inline 
block 
list-item 
run-in 
compact 
marker 
table 
inline-table 
table-row-group 
table-header-group 
table-footer-group 
table-row 
table-column-group 
table-column 
table-cell 
table-caption 


4.0 4.0 CSS1 


float Sets where an image or a text will 
appear in another element 


left 
right 


none 4.0 4.0 CSS1 


position Places an element in a static, relative, 
absolute or fixed position 


static 
relative 


absolute 
fixed 


4.0 4.0 CSS2 


visibility Sets if an element should be visible or 
invisible 


visible 
hidden 


collapse 6.0 4.0 CSS2 


Dimension 


Property Description Values MOZ IE W3C 


height Sets the height of an element auto 
length 


% 6.0 4.0 CSS1 


Line-height Sets the distance between lines normal 
number 


length 
% 


4.0 4.0 CSS1 


Max-height Sets the maximum height of an element none 
length 


%   CSS2 


Max-width Sets the maximum width of an element none 
length 


%   CSS2 


Min-height Sets the minimum height of an element length %   CSS2 


Min-width Sets the minimum width of an element length %   CSS2 


width Sets the width of an element auto 
%  


length  4.0 4.0 CSS1 
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Font 


Property Description Values MOZ IE W3C 


font A shorthand property for setting all of 
the properties for a font in one 
declaration 


font-style 
font-variant 
font-weight 
font-size/line-height 
font-family 
caption 
icon 
menu 
message-box 
small-caption 
status-bar 


4.0 4.0 CSS1 


font-family A prioritized list of font family names 
and/or generic family names for an 
element 


family-name generic-family 4.0 3.0 CSS1 


font-size Sets the size of a font xx-small 
x-small 
small 
medium 
large 


x-large 
xx-large 
smaller 
larger 
length 
% 


4.0 3.0 CSS1 


font-size-adjust  Specifies an aspect value for an 
element that will preserve the x-height 
of the first-choice font 


none number   CSS2 


font-stretch  Condenses or expands the current font-
family 


normal 
wider 
narrower 
ultra-condensed 
extra-condensed 
condensed 
semi-condensed 
semi-expanded 
expanded 
extra-expanded 
ultra-expanded 


  CSS2 


font-style Sets the style of the font normal 
italic 


oblique 4.0 4.0 CSS1 


font-variant Displays text in a small-caps font or a 
normal font 


normal small-caps 6.0 4.0 CSS1 


font-weight Sets the weight of a font normal 
bold 
bolder 
lighter 
100 
200 
300 


400 
500 
600 
700 
800 
900 


4.0 4.0 CSS1 
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Generated Content 


Property Description Values MOZ IE W3C 


content  Generates content in a document. Used 
with the :before and :after pseudo-
elements 


string 
url 
counter(name) 
counter(name, list-style-type) 
counters(name, string) 
counters(name, string, list-style-
type) 
attr(X) 
open-quote 
close-quote 
no-open-quote 
no-close-quote 


  CSS2 


counter-increment  Sets how much the counter increments 
on each occurrence of a selector  


none 
identifier number 


  CSS2 


counter-reset  Sets the value the counter is set to on 
each occurrence of a selector 


none 
identifier number 


  CSS2 


quotes  Sets the type of quotation marks none string string   CSS2 


List and Marker 


Property Description Values MOZ IE W3C 


List-style A shorthand property for setting all of 
the properties for a list in one 
declaration 


list-style-type 
list-style-position 
list-style-image 


6.0 4.0 CSS1 


List-style-image Sets an image as the list-item marker none url 6.0 4.0 CSS1 


List-style-position Sets where the list-item marker is 
placed in the list 


inside outside 6.0 4.0 CSS1 


List-style-type Sets the type of the list-item marker none 
disc 
circle 
square 
decimal 
decimal- 
     leading-zero
lower-roman 
upper-roman 
lower-alpha 
upper-alpha 


lower-greek 
lower-latin 
upper-latin 
Hebrew 
armenian 
georgian 
cjk-ideographic 
hiragana 
katakana 
hiragana-iroha 
katakana-iroha 


4.0 4.0 CSS1 


marker-offset  auto length   CSS2 
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Margin 


Property Description Values MOZ IE W3C 


margin  A shorthand property for setting the 
margin properties in one declaration 


margin-top 
margin-right 


margin-bottom 
margin-left 


4.0 4.0 CSS1 


margin-bottom  Sets the bottom margin of an element auto 
length 


% 4.0 4.0 CSS1 


margin-left  Sets the left margin of an element auto 
length 


% 4.0 3.0 CSS1 


margin-right  Sets the right margin of an element auto 
length 


% 4.0 3.0 CSS1 


margin-top  Sets the top margin of an element auto 
length 


% 4.0 3.0 CSS1 


Outlines 


Property Description Values MOZ IE W3C 


outline  A shorthand property for setting all the 
outline properties in one declaration 


outline-color 
outline-style 


outline-width   CSS2 


outline-color  Sets the color of the outline around an 
element 


color invert   CSS2 


outline-style  Sets the style of the outline around an 
element 


none 
dotted 
dashed 
solid 
double 


groove 
ridge 
inset 
outset 


  CSS2 


outline-width  Sets the width of the outline around an 
element 


thin 
medium 


thick 
length 


  CSS2 


Padding 


Property Description Values MOZ IE W3C 


padding A shorthand property for setting all of  
the padding properties in one 
declaration 


padding-top 
padding-right 


padding-bottom 
padding-left 


4.0 4.0 CSS1 


padding-bottom Sets the bottom padding of an element length % 4.0 4.0 CSS1 


padding-left Sets the left padding of an element length % 4.0 4.0 CSS1 


padding-right Sets the right padding of an element length % 4.0 4.0 CSS1 


padding-top Sets the top padding of an element length % 4.0 4.0 CSS1 
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Positioning 


Property Description Values MOZ IE W3C 


bottom Sets how far the bottom edge of an 
element is above/below the bottom 
edge of the parent element 


auto 
% 


length 6.0 5.0 CSS2 


clip Sets the shape of an element. The 
element is clipped into this shape, and 
displayed 


shape auto 6.0 4.0 CSS2 


left Sets how far the left edge of an element 
is to the right/left of the left edge of the 
parent element 


auto 
% 


length 4.0 4.0 CSS2 


overflow Sets what happens if the content of an 
element overflow its area 


visible 
hidden 


scroll 
auto 


6.0 4.0 CSS2 


right Sets how far the right edge of an 
element is to the left/right of the right 
edge of the parent element 


auto 
% 


length  5.0 CSS2 


top Sets how far the top edge of an 
element is above/below the top edge of 
the parent element 


auto 
% 


length 4.0 4.0 CSS2 


vertical-align Sets the vertical alignment of an 
element 


baseline 
sub 
super 
top 
text-top 


middle 
bottom 
text-bottom 
length 
% 


4.0 4.0 CSS1 


z-index Sets the stack order of an element auto number 6.0 4.0 CSS2 


Table 


Property Description Values MOZ IE W3C 


border-collapse Sets the border model of a table collapse separate  5.0  CSS2  


border-spacing Sets the distance between the borders 
of adjacent cells (only for the 
"separated borders" model) 


length length    CSS2  


caption-side  Sets the position of the caption 
according to the table 


top 
bottom 


left 
right 


  CSS2 


empty-cells  Sets whether cells with no visible 
content should have borders or not 
(only for the "separated borders" 
model)  


show hide 6.2  CSS2 


table-layout  Sets the algorithm used to lay out the 
table 


auto fixed  5.0 CSS2 
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Text 


Property Description Values MOZ IE W3C 


color Sets the color of a text color  4.0 3.0 CSS1 


direction Sets the text direction ltr rtl   CSS2 


letter-spacing Increase or decrease the space 
between characters 


normal length 6.0 4.0 CSS1 


text-align Aligns the text in an element left 
right 


center 
justify 


4.0 4.0 CSS1 


text-decoration Adds decoration to text none 
underline 
overline 


line-through 
blink 


4.0 4.0 CSS1 


text-indent Indents the first line of text in an 
element 


length % 4.0 4.0 CSS1 


text-shadow  none 
color 


length    


text-transform Controls the letters in an element none 
capitalize 


uppercase 
lowercase 


4.0 4.0 CSS1 


unicode-bidi  normal 
embed 


bidi-override  5.0 CSS2 


white-space Sets how white space inside an 
element is handled 


normal 
pre 


nowrap 4.0 5.5 CSS1 


word-spacing Increase or decrease the space 
between words 


normal length 6.0 6.0 CSS1 
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While XML elements exist alone in the XML file, element declarations in the DTD set categories and specifica-
tions that give meaning to XML data. The following table shows how to set these categories: 


Category DTD Syntax DTD Example 


Empty <!ELEMENT element-name EMPTY> <!ELEMENT br EMPTY>XML example:<br /> 


Character data 
only 


<!ELEMENT element-name (#PCDA-
TA)> 


<!ELEMENT from (#PCDATA)> 


Any contents <!ELEMENT element-name ANY> <!ELEMENT memo ANY> 


Elements with 
children (se-
quences) 


<!ELEMENT element-name  (child-
element-name)> 
<!ELEMENT element-name (child-
element-name,child-element-
name,.....)> 


<!ELEMENT memo (to,from,heading,body)> 
NOTE: When children are declared in a sequence 
separated by commas, the children must appear in 
the same sequence in the document. In a full dec-
laration, the children must also be declared, and 
the children can also have children. 


One occurrence 
of the same 
element 


<!ELEMENT element-name (child-
name)> 


<!ELEMENT memo (message)> 


Minimum one 
occurrence of 
the same ele-
ment 


<!ELEMENT element-name (child-
name+)> 


<!ELEMENT memo (message+)> 
NOTE: The “+” in the example above declares that 
the child element “message” must occur one or 
more times in the “memo” element. 


Zero or more 
occurrences of 
the same ele-
ment 


<!ELEMENT element-name (child-
name*)> 


<!ELEMENT memo (message*)> 
NOTE: The “*” sign in the example above declares 
that the child element “message” can occur zero or 
more times inside the “memo” element. 


Zero or one oc-
currences of the 
same element 


<!ELEMENT element-name (child-
name?)> 


<!ELEMENT memo (message?)> 
NOTE: The “?” in the example above declares that 
the child element “message” can occur zero or one 
time in the “memo” element. 


Either/or content <!ELEMENT element-name (child-
elements,(child-element1|child-
element2))> 


<!ELEMENT memo 
(to,from,header,(message|body))> 
NOTE: The example above declares that the ele-
ment “memo” must contain a “to” element, a “from” 
element, a “header” element, and either a “mes-
sage” element or a “body” element. 


Mixed content <!ELEMENT element-name (#PCDATA| 
child-element1|child-element2| child-
element3|…)*> 


<!ELEMENT note (#PCDA-
TA|to|from|header|message)*> 
NOTE: The example above declares that the ele-
ment “memo” can contain any number of elements 
of parsed character data, “to,” “from,” “header,” 
and/or “message” elements. 
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The purpose of a Document Type Definition (DTD) is to define the legal building blocks of an XML document. It 
defines the document structure with a list of legal elements. A DTD can be declared internally as part of the XML 
document or as an external reference. 


Here is the syntax for declaring a DTD internally: 


<!DOCTYPE root-element [element-declarations]> 


And here is an example with an interpretation of each line of the code: 


Code Interpretation 


<?xml version="1.0" encoding=”UTF-8”?> XML declaration begins the XML document 


<!DOCTYPE memo [ Defines this as a document of the type 
“memo” 


<!ELEMENT memo (to,from,heading,body)> Defines “memo” element as having four 
elements: "to,from,heading,body" 


<!ELEMENT to      (#PCDATA)> Defines “to” element as being of the type 
"#PCDATA" 


<!ELEMENT from    (#PCDATA)> Defines “from” element as being of the 
type "#PCDATA 


<!ELEMENT heading (#PCDATA)> Defines “heading” element as being of the 
type "#PCDATA 


<!ELEMENT body    (#PCDATA)> defines “body” element as being of the 
type "#PCDATA 


]> Closes the DTD 


<note> 
<to>George</to> 
<from>Jungle</from> 
<heading>Reminder</heading> 
<body>Watch out for that tree!</body> 
</note> 


XML elements and their contents 


If the DTD is external to your XML source file, it must be wrapped in a DOCTYPE definition with the following 
syntax: 


<!DOCTYPE root-element SYSTEM "filename"> 


And here is the example for the XML file with the external DTD linked to it: 


And here is an example with an interpretation of each line of the code: 
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XML File Code Interpretation 


<?xml version="1.0" encoding=”UTF-8”?> XML declaration begins the XML document 


<!DOCTYPE memo SYSTEM “memo.dtd”> Defines this as a document of the type “memo” and links 
it to the file “memo.dtd” in the same directory 


<note> 
<to>George</to> 
<from>Jungle</from> 
<heading>Reminder</heading> 
<body>Watch out for that tree!</body> 
</note> 


XML elements and their contents 


DTD File Code Interpretation 


<!ELEMENT memo (to,from,heading,body)> Defines “memo” element as having four elements: 
"to,from,heading,body" 


<!ELEMENT to      (#PCDATA)> Defines “to” element as being of the type "#PCDATA" 


<!ELEMENT from    (#PCDATA)> Defines “from” element as being of the type "#PCDATA 


<!ELEMENT heading (#PCDATA)> Defines “heading” element as being of the type 
"#PCDATA 


<!ELEMENT body    (#PCDATA)> defines “body” element as being of the type "#PCDATA 


So why use a DTD? When you view the XML file in the browser with the DTD attached, the XML still doesn’t 
seem to do anything. However, the DTD is what gives meaning to the data in the XML file and it becomes useful 
for a wide variety of applications, not just your Web project. The DTD could be used for multiple similar XML files. 
Or the same XML file could use multiple DTD files as needed. 
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HTML 4.01 Document Type Definition 


<!-- 
This is HTML 4.01 Strict DTD, which excludes the presentation attributes and elements that 
W3C expects to phase out as support for style sheets matures. Authors should use the 
StrictDTD when possible, but may use the Transitional DTD when supportfor presentation 
attribute and elements is required. 


HTML 4 includes mechanisms for style sheets, scripting,embedding objects, improved support 
for right to left and mixeddirection text, and enhancements to forms for 
improvedaccessibility for people with disabilities. 


Draft: $Date: 1999/12/24 23:37:49 $ 


Authors: 


Dave Raggett <dsr@w3.org> 
Arnaud Le Hors <lehors@w3.org> 
Ian Jacobs <ij@w3.org> 


Further information about HTML 4.01 is available at: 


http://www.w3.org/TR/1999/REC-html401-19991224 


The HTML 4.01 specification includes additionalsyntactic constraints that cannot be expressed 
withinthe DTDs. 


--> 


<!--Typical usage: 


<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN" "http://www.w3.org/TR/html4/strict.dtd"> 


<html> 
<head> 
</head> 
<body> 
</body> 
</html> 


The URI used as a system identifier with the public identifier allowsthe user agent to 
download the DTD and entity sets as needed. 


The FPI for the Transitional HTML 4.01 DTD is:"-//W3C//DTD HTML 4.01 Transitional//EN" 


This version of the transitional DTD is:http://www.w3.org/TR/1999/REC-html401-
19991224/loose.dtd 


If you are writing a document that includes frames, use the following FPI:"-//W3C//DTD HTML 
4.01 Frameset//EN" 


This version of the frameset DTD is:http://www.w3.org/TR/1999/REC-html401-
19991224/frameset.dtd 


Use the following (relative) URIs to refer to the DTDs and entity definitions of this 
specification: 


"strict.dtd" 
"loose.dtd" 
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"frameset.dtd" 
"HTMLlat1.ent" 
"HTMLsymbol.ent" 
"HTMLspecial.ent" 
--> 


<!--================== Imported Names ================================--> 


<!-- Feature Switch for frameset documents --> 


<!ENTITY % HTML.Frameset "IGNORE"> 
<!ENTITY % ContentType "CDATA"-- media type, as per [RFC2045]--> 
<!ENTITY % ContentTypes "CDATA"-- comma-separated list of media types, as per [RFC2045]--> 
<!ENTITY % Charset "CDATA"-- a character encoding, as per [RFC2045]--> 
<!ENTITY % Charsets "CDATA"-- a space-separated list of character encodings, as per 
[RFC2045]--> 
<!ENTITY % LanguageCode "NAME"-- a language code, as per [RFC1766]--> 
<!ENTITY % Character "CDATA"-- a single character from [ISO10646] --> 
<!ENTITY % LinkTypes "CDATA"-- space-separated list of link types--> 
<!ENTITY % MediaDesc "CDATA"-- single or comma-separated list of media descriptors--> 
<!ENTITY % URI "CDATA"-- a Uniform Resource Identifier,   see [URI]--> 
<!ENTITY % Datetime "CDATA" -- date and time information. ISO date format --> 
<!ENTITY % Script "CDATA" -- script expression --> 
<!ENTITY % StyleSheet "CDATA" -- style sheet data --> 
<!ENTITY % Text "CDATA"> 


<!-- Parameter Entities --> 
<!ENTITY % head.misc "SCRIPT|STYLE|META|LINK|OBJECT" -- repeatable head elements --> 
<!ENTITY % heading "H1|H2|H3|H4|H5|H6" > 
<!ENTITY % list "UL | OL"> 
<!ENTITY % preformatted "PRE" 


<!--================ Character mnemonic entities =========================--> 


<!ENTITY % HTMLlat1 PUBLIC 
"-//W3C//ENTITIES Latin1//EN//HTML" 
"HTMLlat1.ent"> 


%HTMLlat1; 


<!ENTITY % HTMLsymbol PUBLIC 
"-//W3C//ENTITIES Symbols//EN//HTML" 
"HTMLsymbol.ent"> 


%HTMLsymbol; 


<!ENTITY % HTMLspecial PUBLIC 
"-//W3C//ENTITIES Special//EN//HTML" 
"HTMLspecial.ent"> 


%HTMLspecial; 


<!--=================== Generic Attributes ===============================--> 


<!ENTITY % coreattrs 
"id         ID             #IMPLIED  -- document-wide unique id -- 
class       CDATA          #IMPLIED  -- space-separated list of classes -- 
style       %StyleSheet;   #IMPLIED  -- associated style info -- 
  title     %Text;         #IMPLIED  -- advisory title --" 
> 
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<!ENTITY % i18n 


"lang        %LanguageCode; #IMPLIED  -- language code -- 
dir         (ltr|rtl)      #IMPLIED  -- direction for weak/neutral text --" 
  > 


<!ENTITY % events 
 "onclick     %Script;       #IMPLIED  -- a pointer button was clicked -- 
  ondblclick  %Script;       #IMPLIED  -- a pointer button was double clicked-- 
  onmousedown %Script;       #IMPLIED  -- a pointer button was pressed down -- 
  onmouseup   %Script;       #IMPLIED  -- a pointer button was released -- 
  onmouseover %Script;       #IMPLIED  -- a pointer was moved onto -- 
  onmousemove %Script;       #IMPLIED  -- a pointer was moved within -- 
  onmouseout  %Script;       #IMPLIED  -- a pointer was moved away -- 
  onkeypress  %Script;       #IMPLIED  -- a key was pressed and released -- 
  onkeydown   %Script;       #IMPLIED  -- a key was pressed down -- 
  onkeyup     %Script;       #IMPLIED  -- a key was released --" 
  > 


<!-- Reserved Feature Switch --> 


<!ENTITY % HTML.Reserved "IGNORE"> 


<!-- The following attributes are reserved for possible future use --> 


<![ %HTML.Reserved; [ 
<!ENTITY % reserved 
 "datasrc     %URI;          #IMPLIED  -- a single or tabular Data Source -- 
  datafld     CDATA          #IMPLIED  -- the property or column name -- 
  dataformatas (plaintext|html) plaintext -- text or html --" 
  > 
]]> 
<!ENTITY % reserved ""> 
<!ENTITY % attrs "%coreattrs; %i18n; %events;"> 


<!--=================== Text Markup ======================================--> 


<!ENTITY % fontstyle "TT | I | B | BIG | SMALL"> 
<!ENTITY % phrase "EM | STRONG | DFN | CODE | SAMP | KBD | VAR | CITE | ABBR | ACRONYM" > 
<!ENTITY % special "A | IMG | OBJECT | BR | SCRIPT | MAP | Q | SUB | SUP | SPAN | BDO"> 
<!ENTITY % formctrl "INPUT | SELECT | TEXTAREA | LABEL | BUTTON"> 


<!-- %inline; covers inline or "text-level" elements --> 


<!ENTITY % inline "#PCDATA | %fontstyle; | %phrase; | %special; | %formctrl;"> 
<!ELEMENT (%fontstyle;|%phrase;) - - (%inline;)*> 
<!ATTLIST (%fontstyle;|%phrase;) 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  > 
<!ELEMENT (SUB|SUP) - - (%inline;)*    -- subscript, superscript --> 
<!ATTLIST (SUB|SUP) 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  > 
<!ELEMENT SPAN - - (%inline;)*         -- generic language/style container --> 
<!ATTLIST SPAN 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  %reserved;                   -- reserved for possible future use -- 
  > 
<!ELEMENT BDO - - (%inline;)*          -- I18N BiDi over-ride --> 
<!ATTLIST BDO 
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  %coreattrs;                          -- id, class, style, title -- 
  lang        %LanguageCode; #IMPLIED  -- language code -- 
  dir         (ltr|rtl)      #REQUIRED -- directionality -- > 
<!ELEMENT BR - O EMPTY                 -- forced line break --> 
<!ATTLIST BR %coreattrs;                       -- id, class, style, title -- > 


<!--================== HTML content models ===============================--> 


<!--HTML has two basic content models:%inline;     character level elements and text strings    
%block;      block-like elements e.g. paragraphs and lists --> 
<!ENTITY % block "P | %heading; | %list; | %preformatted; | DL | DIV | NOSCRIPT |  BLOCKQUOTE 
| FORM | HR | TABLE | FIELDSET | ADDRESS"> 
<!ENTITY % flow "%block; | %inline;"> 


<!--=================== Document Body ====================================--> 


<!ELEMENT BODY O O (%block;|SCRIPT)+ +(INS|DEL) -- document body --> 
<!ATTLIST BODY 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  onload          %Script;   #IMPLIED  -- the document has been loaded -- 
  onunload        %Script;   #IMPLIED  -- the document has been removed -- > 
<!ELEMENT ADDRESS - - (%inline;)* -- information on author --> 
<!ATTLIST ADDRESS 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  > 
<!ELEMENT DIV - - (%flow;)*            -- generic language/style container --> 
<!ATTLIST DIV 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  %reserved;                           -- reserved for possible future use -- > 


<!--================== The Anchor Element ================================--> 


<!ENTITY % Shape "(rect|circle|poly|default)"> 
<!ENTITY % Coords "CDATA" -- comma-separated list of lengths --> 
<!ELEMENT A - - (%inline;)* -(A)       -- anchor --> 
<!ATTLIST A 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  charset     %Charset;      #IMPLIED  -- char encoding of linked resource -- 
  type        %ContentType;  #IMPLIED  -- advisory content type -- 
  name        CDATA          #IMPLIED  -- named link end -- 
  href        %URI;          #IMPLIED  -- URI for linked resource -- 
  hreflang    %LanguageCode; #IMPLIED  -- language code -- 
  rel         %LinkTypes;    #IMPLIED  -- forward link types -- 
  rev         %LinkTypes;    #IMPLIED  -- reverse link types -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  shape       %Shape;        rect      -- for use with client-side image maps -- 
  coords      %Coords;       #IMPLIED  -- for use with client-side image maps -- 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- > 


<!--================== Client-side image maps ============================--> 


<!-- These can be placed in the same document or grouped in a separate document although this 
isn't yet widely supported --> 


<!ELEMENT MAP - - ((%block;) | AREA)+ -- client-side image map --> 
<!ATTLIST MAP 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  name        CDATA          #REQUIRED -- for reference by usemap -- > 
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<!ELEMENT AREA - O EMPTY               -- client-side image map area --> 
<!ATTLIST AREA 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  shape       %Shape;        rect      -- controls interpretation of coords -- 
  coords      %Coords;       #IMPLIED  -- comma-separated list of lengths -- 
  href        %URI;          #IMPLIED  -- URI for linked resource -- 
  nohref      (nohref)       #IMPLIED  -- this region has no action -- 
  alt         %Text;         #REQUIRED -- short description -- 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- 
  > 


<!--================== The LINK Element ==================================--> 


<!-- 
  Relationship values can be used in principle: 
   a) for document specific toolbars/menus when used  with the LINK element in document head 
e.g.    start, contents, previous, next, index, end, help 
   b) to link to a separate style sheet (rel=stylesheet) 
   c) to make a link to a script (rel=script) 
   d) by stylesheets to control how collections of  html nodes are rendered into printed 
documents 
   e) to make a link to a printable version of this document  e.g. a postscript or pdf 
version (rel=alternate media=print) 
--> 


<!ELEMENT LINK - O EMPTY               -- a media-independent link --> 
<!ATTLIST LINK 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  charset     %Charset;      #IMPLIED  -- char encoding of linked resource -- 
  href        %URI;          #IMPLIED  -- URI for linked resource -- 
  hreflang    %LanguageCode; #IMPLIED  -- language code -- 
  type        %ContentType;  #IMPLIED  -- advisory content type -- 
  rel         %LinkTypes;    #IMPLIED  -- forward link types -- 
  rev         %LinkTypes;    #IMPLIED  -- reverse link types -- 
  media       %MediaDesc;    #IMPLIED  -- for rendering on these media -- > 


<!--=================== Images ===========================================--> 


<!-- Length defined in strict DTD for cellpadding/cellspacing --> 
<!ENTITY % Length "CDATA" -- nn for pixels or nn% for percentage length --> 
<!ENTITY % MultiLength "CDATA" -- pixel, percentage, or relative --> 
<![ %HTML.Frameset; [ 
<!ENTITY % MultiLengths "CDATA" -- comma-separated list of MultiLength --> 
]]> 
<!ENTITY % Pixels "CDATA" -- integer representing length in pixels --> 
 
<!-- To avoid problems with text-only UAs as well as  
   to make image content understandable and navigable  
   to users of non-visual UAs, you need to provide 
   a description with ALT, and avoid server-side image maps --> 
<!ELEMENT IMG - O EMPTY                -- Embedded image --> 
<!ATTLIST IMG 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  src         %URI;          #REQUIRED -- URI of image to embed -- 
  alt         %Text;         #REQUIRED -- short description -- 
  longdesc    %URI;          #IMPLIED  -- link to long description (complements alt) -- 
  name        CDATA          #IMPLIED  -- name of image for scripting -- 
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  height      %Length;       #IMPLIED  -- override height -- 
  width       %Length;       #IMPLIED  -- override width -- 
  usemap      %URI;          #IMPLIED  -- use client-side image map -- 
  ismap       (ismap)        #IMPLIED  -- use server-side image map -- 
  > 
<!-- USEMAP points to a MAP element which may be in this document 
  or an external document, although the latter is not widely supported --> 


<!--==================== OBJECT ======================================--> 


<!-- 
  OBJECT is used to embed objects as part of HTML pages  
  PARAM elements should precede other content. SGML mixed content 
  model technicality precludes specifying this formally ... 
--> 
<!ELEMENT OBJECT - - (PARAM | %flow;)* 
 -- generic embedded object --> 
<!ATTLIST OBJECT 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  declare     (declare)      #IMPLIED  -- declare but don't instantiate flag -- 
  classid     %URI;          #IMPLIED  -- identifies an implementation -- 
  codebase    %URI;          #IMPLIED  -- base URI for classid, data, archive-- 
  data        %URI;          #IMPLIED  -- reference to object's data -- 
  type        %ContentType;  #IMPLIED  -- content type for data -- 
  codetype    %ContentType;  #IMPLIED  -- content type for code -- 
  archive     CDATA          #IMPLIED  -- space-separated list of URIs -- 
  standby     %Text;         #IMPLIED  -- message to show while loading -- 
  height      %Length;       #IMPLIED  -- override height -- 
  width       %Length;       #IMPLIED  -- override width -- 
  usemap      %URI;          #IMPLIED  -- use client-side image map -- 
  name        CDATA          #IMPLIED  -- submit as part of form -- 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  %reserved;                           -- reserved for possible future use -- 
  > 
<!ELEMENT PARAM - O EMPTY              -- named property value --> 
<!ATTLIST PARAM 
  id          ID             #IMPLIED  -- document-wide unique id -- 
  name        CDATA          #REQUIRED -- property name -- 
  value       CDATA          #IMPLIED  -- property value -- 
  valuetype   (DATA|REF|OBJECT) DATA   -- How to interpret value -- 
  type        %ContentType;  #IMPLIED  -- content type for value when valuetype=ref -- > 


<!--=================== Horizontal Rule ==================================--> 


<!ELEMENT HR - O EMPTY -- horizontal rule --> 
<!ATTLIST HR 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 


<!--=================== Paragraphs =======================================--> 


<!ELEMENT P - O (%inline;)*            -- paragraph --> 
<!ATTLIST P 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 


<!--=================== Headings =========================================--> 


<!-- 
  There are six levels of headings from H1 (the most important) 
  to H6 (the least important). 
--> 
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<!ELEMENT (%heading;)  - - (%inline;)* -- heading --> 
<!ATTLIST (%heading;) 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 


<!--=================== Preformatted Text ================================--> 


<!-- excludes markup for images and changes in font size --> 
<!ENTITY % pre.exclusion "IMG|OBJECT|BIG|SMALL|SUB|SUP"> 
<!ELEMENT PRE - - (%inline;)* -(%pre.exclusion;) -- preformatted text --> 
<!ATTLIST PRE 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 


<!--===================== Inline Quotes ==================================--> 


<!ELEMENT Q - - (%inline;)*            -- short inline quotation --> 
<!ATTLIST Q 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  cite        %URI;          #IMPLIED  -- URI for source document or msg -- > 


<!--=================== Block-like Quotes ================================--> 


<!ELEMENT BLOCKQUOTE - - (%block;|SCRIPT)+ -- long quotation --> 
<!ATTLIST BLOCKQUOTE 


  %attrs;                              -- %coreattrs, %i18n, %events -- 
  cite        %URI;          #IMPLIED  -- URI for source document or msg -- > 


<!--=================== Inserted/Deleted Text ============================--> 


<!-- INS/DEL are handled by inclusion on BODY --> 
<!ELEMENT (INS|DEL) - - (%flow;)*      -- inserted text, deleted text --> 
<!ATTLIST (INS|DEL) 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  cite        %URI;          #IMPLIED  -- info on reason for change -- 
  datetime    %Datetime;     #IMPLIED  -- date and time of change -- > 


<!--=================== Lists ============================================--> 


<!-- definition lists - DT for term, DD for its definition --> 
<!ELEMENT DL - - (DT|DD)+              -- definition list --> 
<!ATTLIST DL 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 
<!ELEMENT DT - O (%inline;)*           -- definition term --> 
<!ELEMENT DD - O (%flow;)*             -- definition description --> 
<!ATTLIST (DT|DD) 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 
<!ELEMENT OL - - (LI)+                 -- ordered list --> 
<!ATTLIST OL 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 
<!-- Unordered Lists (UL) bullet styles --> 
<!ELEMENT UL - - (LI)+                 -- unordered list --> 
<!ATTLIST UL 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 
<!ELEMENT LI - O (%flow;)*             -- list item --> 
<!ATTLIST LI 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 


<!--================ Forms ===============================================--> 
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<!ELEMENT FORM - - (%block;|SCRIPT)+ -(FORM) -- interactive form --> 
<!ATTLIST FORM 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  action      %URI;          #REQUIRED -- server-side form handler -- 
  method      (GET|POST)     GET       -- HTTP method used to submit the form-- 
  enctype     %ContentType;  "application/x-www-form-urlencoded" 
  accept      %ContentTypes; #IMPLIED  -- list of MIME types for file upload -- 
  name        CDATA          #IMPLIED  -- name of form for scripting -- 
  onsubmit    %Script;       #IMPLIED  -- the form was submitted -- 
  onreset     %Script;       #IMPLIED  -- the form was reset -- 
  accept-charset %Charsets;  #IMPLIED  -- list of supported charsets -- > 
<!-- Each label must not contain more than ONE field --> 
<!ELEMENT LABEL - - (%inline;)* -(LABEL) -- form field label text --> 
<!ATTLIST LABEL 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  for         IDREF          #IMPLIED  -- matches field ID value -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- > 
<!ENTITY % InputType 
  "(TEXT | PASSWORD | CHECKBOX |RADIO | SUBMIT | RESET |FILE | HIDDEN | IMAGE | BUTTON)" 
   > 
<!-- attribute name required for all but submit and reset --> 
<!ELEMENT INPUT - O EMPTY              -- form control --> 
<!ATTLIST INPUT 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  type        %InputType;    TEXT      -- what kind of widget is needed -- 
  name        CDATA          #IMPLIED  -- submit as part of form -- 
  value       CDATA          #IMPLIED  -- Specify for radio buttons and checkboxes -- 
  checked     (checked)      #IMPLIED  -- for radio buttons and check boxes -- 
  disabled    (disabled)     #IMPLIED  -- unavailable in this context -- 
  readonly    (readonly)     #IMPLIED  -- for text and passwd -- 
  size        CDATA          #IMPLIED  -- specific to each type of field -- 
  maxlength   NUMBER         #IMPLIED  -- max chars for text fields -- 
  src         %URI;          #IMPLIED  -- for fields with images -- 
  alt         CDATA          #IMPLIED  -- short description -- 
  usemap      %URI;          #IMPLIED  -- use client-side image map -- 
  ismap       (ismap)        #IMPLIED  -- use server-side image map -- 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- 
  onselect    %Script;       #IMPLIED  -- some text was selected -- 
  onchange    %Script;       #IMPLIED  -- the element value was changed -- 
  accept      %ContentTypes; #IMPLIED  -- list of MIME types for file upload -- 
  %reserved;                           -- reserved for possible future use -- > 
<!ELEMENT SELECT - - (OPTGROUP|OPTION)+ -- option selector --> 
<!ATTLIST SELECT 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  name        CDATA          #IMPLIED  -- field name -- 
  size        NUMBER         #IMPLIED  -- rows visible -- 
  multiple    (multiple)     #IMPLIED  -- default is single selection -- 
  disabled    (disabled)     #IMPLIED  -- unavailable in this context -- 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- 
  onchange    %Script;       #IMPLIED  -- the element value was changed -- 
  %reserved;                           -- reserved for possible future use -- > 
<!ELEMENT OPTGROUP - - (OPTION)+ -- option group --> 
<!ATTLIST OPTGROUP 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
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  disabled    (disabled)     #IMPLIED  -- unavailable in this context -- 
  label       %Text;         #REQUIRED -- for use in hierarchical menus -- 
  > 
<!ELEMENT OPTION - O (#PCDATA)         -- selectable choice --> 
<!ATTLIST OPTION 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  selected    (selected)     #IMPLIED 
  disabled    (disabled)     #IMPLIED  -- unavailable in this context -- 
  label       %Text;         #IMPLIED  -- for use in hierarchical menus -- 
  value       CDATA          #IMPLIED  -- defaults to element content -- > 
<!ELEMENT TEXTAREA - - (#PCDATA)       -- multi-line text field --> 
<!ATTLIST TEXTAREA 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  name        CDATA          #IMPLIED 
  rows        NUMBER         #REQUIRED 
  cols        NUMBER         #REQUIRED 
  disabled    (disabled)     #IMPLIED  -- unavailable in this context -- 
  readonly    (readonly)     #IMPLIED 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- 
  onselect    %Script;       #IMPLIED  -- some text was selected -- 
  onchange    %Script;       #IMPLIED  -- the element value was changed -- 
  %reserved;                           -- reserved for possible future use -- > 


<!-- 
  #PCDATA is to solve the mixed content problem, 
  per specification only whitespace is allowed there! 
 --> 
<!ELEMENT FIELDSET - - (#PCDATA,LEGEND,(%flow;)*) -- form control group --> 
<!ATTLIST FIELDSET 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  > 
<!ELEMENT LEGEND - - (%inline;)*       -- fieldset legend --> 
<!ATTLIST LEGEND 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  > 
<!ELEMENT BUTTON - - (%flow;)* -(A|%formctrl;|FORM|FIELDSET) -- push button --> 
<!ATTLIST BUTTON 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  name        CDATA          #IMPLIED 
  value       CDATA          #IMPLIED  -- sent to server when submitted -- 
  type        (button|submit|reset) submit -- for use as form button -- 
  disabled    (disabled)     #IMPLIED  -- unavailable in this context -- 
  tabindex    NUMBER         #IMPLIED  -- position in tabbing order -- 
  accesskey   %Character;    #IMPLIED  -- accessibility key character -- 
  onfocus     %Script;       #IMPLIED  -- the element got the focus -- 
  onblur      %Script;       #IMPLIED  -- the element lost the focus -- 
  %reserved;                           -- reserved for possible future use -- > 


<!--======================= Tables =======================================--> 


<!-- IETF HTML table standard, see [RFC1942] --> 
<!-- 
 The BORDER attribute sets the thickness of the frame around the 
 table. The default units are screen pixels. 
 The FRAME attribute specifies which parts of the frame around 
 the table should be rendered. The values are not the same as 
 CALS to avoid a name clash with the VALIGN attribute. 
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 The value "border" is included for backwards compatibility with 
 <TABLE BORDER> which yields frame=border and border=implied 
 For <TABLE BORDER=1> you get border=1 and frame=implied. In this 
 case, it is appropriate to treat this as frame=border for backwards 
 compatibility with deployed browsers. 
--> 
<!ENTITY % TFrame "(void|above|below|hsides|lhs|rhs|vsides|box|border)"> 
<!-- 
 The RULES attribute defines which rules to draw between cells: 
 If RULES is absent then assume: "none" if BORDER is absent or BORDER=0 otherwise "all" 
--> 
<!ENTITY % TRules "(none | groups | rows | cols | all)"> 
   
<!-- horizontal placement of table relative to document --> 
<!ENTITY % TAlign "(left|center|right)"> 
<!-- horizontal alignment attributes for cell contents --> 
<!ENTITY % cellhalign 
  "align      (left|center|right|justify|char) #IMPLIED 
   char       %Character;    #IMPLIED  -- alignment char, e.g. char=':' -- 
   charoff    %Length;       #IMPLIED  -- offset for alignment char --" 
  > 
<!-- vertical alignment attributes for cell contents --> 
<!ENTITY % cellvalign 
  "valign     (top|middle|bottom|baseline) #IMPLIED" 
  > 
<!ELEMENT TABLE - - (CAPTION?, (COL*|COLGROUP*), THEAD?, TFOOT?, TBODY+)> 
<!ELEMENT CAPTION  - - (%inline;)*     -- table caption --> 
<!ELEMENT THEAD    - O (TR)+           -- table header --> 
<!ELEMENT TFOOT    - O (TR)+           -- table footer --> 
<!ELEMENT TBODY    O O (TR)+           -- table body --> 
<!ELEMENT COLGROUP - O (COL)*          -- table column group --> 
<!ELEMENT COL      - O EMPTY           -- table column --> 
<!ELEMENT TR       - O (TH|TD)+        -- table row --> 
<!ELEMENT (TH|TD)  - O (%flow;)*       -- table header cell, table data cell--> 
<!ATTLIST TABLE                        -- table element -- 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  summary     %Text;         #IMPLIED  -- purpose/structure for speech output-- 
  width       %Length;       #IMPLIED  -- table width -- 
  border      %Pixels;       #IMPLIED  -- controls frame width around table -- 
  frame       %TFrame;       #IMPLIED  -- which parts of frame to render -- 
  rules       %TRules;       #IMPLIED  -- rulings between rows and cols -- 
  cellspacing %Length;       #IMPLIED  -- spacing between cells -- 
  cellpadding %Length;       #IMPLIED  -- spacing within cells -- 
  %reserved;                           -- reserved for possible future use -- 
  datapagesize CDATA         #IMPLIED  -- reserved for possible future use -- 
  > 


<!ATTLIST CAPTION 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  > 
<!-- 
COLGROUP groups a set of COL elements. It allows you to group 
several semantically related columns together. 
--> 
<!ATTLIST COLGROUP 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  span        NUMBER         1         -- default number of columns in group -- 
  width       %MultiLength;  #IMPLIED  -- default width for enclosed COLs -- 
  %cellhalign;                         -- horizontal alignment in cells -- 
  %cellvalign;                         -- vertical alignment in cells -- 
  > 
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<!-- 
 COL elements define the alignment properties for cells in 
 one or more columns. 
 The WIDTH attribute specifies the width of the columns, e.g. 
 width=64        width in screen pixels width=0.5*      relative width of 0.5 
 The SPAN attribute causes the attributes of one 
 COL element to apply to more than one column. 
--> 
<!ATTLIST COL                          -- column groups and properties -- 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  span        NUMBER         1         -- COL attributes affect N columns -- 
  width       %MultiLength;  #IMPLIED  -- column width specification -- 
  %cellhalign;                         -- horizontal alignment in cells -- 
  %cellvalign;                         -- vertical alignment in cells -- 
  > 


<!--Use THEAD to duplicate headers when breaking tableacross page boundaries, or for static 
headers whenTBODY sections are rendered in scrolling panel. 


Use TFOOT to duplicate footers when breaking tableacross page boundaries, or for static 
footers whenTBODY sections are rendered in scrolling panel. 


Use multiple TBODY sections when rules are neededbetween groups of table rows. 


--> 


<!ATTLIST (THEAD|TBODY|TFOOT)          -- table section -- 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  %cellhalign;                         -- horizontal alignment in cells -- 
  %cellvalign;                         -- vertical alignment in cells -- 
  > 
<!ATTLIST TR                           -- table row -- 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  %cellhalign;                         -- horizontal alignment in cells -- 
  %cellvalign;                         -- vertical alignment in cells -- > 
<!-- Scope is simpler than headers attribute for common tables --> 
<!ENTITY % Scope "(row|col|rowgroup|colgroup)"> 
<!-- TH is for headers, TD for data, but for cells acting as both use TD --> 
<!ATTLIST (TH|TD)                      -- header or data cell -- 
  %attrs;                              -- %coreattrs, %i18n, %events -- 
  abbr        %Text;         #IMPLIED  -- abbreviation for header cell -- 
  axis        CDATA          #IMPLIED  -- comma-separated list of related headers-- 
  headers     IDREFS         #IMPLIED  -- list of id's for header cells -- 
  scope       %Scope;        #IMPLIED  -- scope covered by header cells -- 
  rowspan     NUMBER         1         -- number of rows spanned by cell -- 
  colspan     NUMBER         1         -- number of cols spanned by cell -- 
  %cellhalign;                         -- horizontal alignment in cells -- 
  %cellvalign;                         -- vertical alignment in cells -- > 


<!--================ Document Head =======================================--> 


<!-- %head.misc; defined earlier on as "SCRIPT|STYLE|META|LINK|OBJECT" --> 
<!ENTITY % head.content "TITLE & BASE?"> 
<!ELEMENT HEAD O O (%head.content;) +(%head.misc;) -- document head --> 
<!ATTLIST HEAD 
  %i18n;                               -- lang, dir -- 
  profile     %URI;          #IMPLIED  -- named dictionary of meta info -- > 







HTML 4.0 Document Type Definition Page 12 


<!-- The TITLE element is not considered part of the flow of text.   It should be displayed, 
for example as the page header or   window title. Exactly one title is required per 
document.--> 


<!ELEMENT TITLE - - (#PCDATA) -(%head.misc;) -- document title --> 
<!ATTLIST TITLE %i18n> 
<!ELEMENT BASE - O EMPTY               -- document base URI --> 
<!ATTLIST BASE 
  href        %URI;          #REQUIRED -- URI that acts as base URI -- > 
<!ELEMENT META - O EMPTY               -- generic metainformation --> 
<!ATTLIST META 
  %i18n;                               -- lang, dir, for use with content -- 
  http-equiv  NAME           #IMPLIED  -- HTTP response header name  -- 
  name        NAME           #IMPLIED  -- metainformation name -- 
  content     CDATA          #REQUIRED -- associated information -- 
  scheme      CDATA          #IMPLIED  -- select form of content -- > 
<!ELEMENT STYLE - - %StyleSheet        -- style info --> 
<!ATTLIST STYLE 
  %i18n;                               -- lang, dir, for use with title -- 
  type        %ContentType;  #REQUIRED -- content type of style language -- 
  media       %MediaDesc;    #IMPLIED  -- designed for use with these media -- 
  title       %Text;         #IMPLIED  -- advisory title -- > 
<!ELEMENT SCRIPT - - %Script;          -- script statements --> 
<!ATTLIST SCRIPT 
  charset     %Charset;      #IMPLIED  -- char encoding of linked resource -- 
  type        %ContentType;  #REQUIRED -- content type of script language -- 
  src         %URI;          #IMPLIED  -- URI for an external script -- 
  defer       (defer)        #IMPLIED  -- UA may defer execution of script -- 
  event       CDATA          #IMPLIED  -- reserved for possible future use -- 
  for         %URI;          #IMPLIED  -- reserved for possible future use -- > 
<!ELEMENT NOSCRIPT - - (%block;)+ 
  -- alternate content container for non script-based rendering --> 
<!ATTLIST NOSCRIPT 
  %attrs;                              -- %coreattrs, %i18n, %events -- > 


<!--================ Document Structure ==================================--> 


<!ENTITY % html.content "HEAD, BODY"> 
<!ELEMENT HTML O O (%html.content;)    -- document root element --> 
<!ATTLIST HTML 
  %i18n;                               -- lang, dir -- > 
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You can name XML elements anything you want. Few rules apply. However, some guidelines will help your XML 
tags process in a wide variety of parsers and browsers. Consider these: 


• Names are case sensitive. 
• Name of the closing tag must exactly match the name in the opening tag. 
• Names can contain letters, numbers, and other characters. 
• Names must not start with a number or punctuation character. 
• Names must not start with the letters "xml" in any type case because those letters are reserved for special 


XML commands.. 
• Names cannot contain blank spaces. 
• Names should be descriptive of their purposes. An underscore character (_) may separate words to make 


them easier for human eyes to read. 
• Names should not include the hyphen (-) or the period (.) characters. Software could try to subtract 


“name” from “first” in the case of  “first-name”, or it could think that “name” is a property of the object “first” 
in the instance of “first.name”. 


• Although you could make names as long as you like, it is a good idea to keep them short and simple. 
• When XML documents have corresponding databases behind them, it is good practice to use the naming 


rules of the database for the XML elements. 
• Non-English letters such as é, ò, and á are legal in XML element names, but be aware that problems 


could occur if the software doesn't support them.  
• Colons (:) should not be used in element names because they are reserved for use in namespaces. 
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XML Schemas express shared vocabularies and allow computers to carry out rules made by people. They pro-
vide a means for defining the structure, content and semantics of XML documents. 


A schema defines what one or more XML documents can look like — what elements they contain and in what 
order, what their content might be, and what attributes they might contain. This sounds like a DTD. In a general 
sense, a DTD is a schema, but it has several disadvantages: 


• DTDs are written in a syntax that have little to do with XML. Thus, the DTD cannot be interpreted with an 
XML parser. 


• DTD declarations are global, meaning you can't define two different elements with the same name even if 
they appear in separate contexts. 


• DTDs cannot control what kind of information a given element or attribute can contain. 


The XML Schema language is an attempt to fix these weaknesses. XML Schema, written in XML itself, lets you 
define both global elements that must be used in the same way throughout the document, and local elements that 
have specific meanings in particular contexts. In other words, like the DTD, the Schema is a strict set of rules that 
allows the XML to conduct its business. 


XML Schema contains a system of data types that let you specify that a certain element should contain a string, 
an integer or a date. XML Schema gives you better control over the contents of an XML document than that of-
fered by a DTD. 


A schema can divide a document into two types of content — simple and complex. Elements that contain only 
strings (text) are of the simple type. Elements that contain other elements or that contain attributes are of the 
complex type. 


Building an XML Schema can be tricky, but the effort is worthwhile. With Schema language, you can build XML 
files that have the power of a database without having database application to develop or run it. Let’s take a look 
at how it is done. 


Starting a Schema file 


You first must begin with a well-formed XML file. Remember that your browser will parse a well-formed file, but 
you need something more for the data in the file to have any meaning. You must define the data for it to be valid, 
much as you have done in the DTD. Using the Schema technique, you write a separate file following the XML 
syntax. However, Schema language has a specific vocabulary. 


A Schema file is an XML document and must follow the rules of XML carefully. Here are the first things you must 
do to write a Schema: 


• Write the standard XML declaration and save the file with the extension of .xsd. 


• The root element in an XSD is <schema>. Type that after the XML declaration. 
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• Next you must create a namespace using the xmlns attribute, which provides the prefix that will be added 
to the Schema element type names in the XSD instance. The current definition can be found at 
http://www.w3.org/2001/XMLSchema. This is how it will look: 


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


• You must also include a namespace declaration in the XML document that will be validated by your 
schema. This namespace is always placed on the root element of the XML document with an xmlns 
attribute, as shown in the following example: 


<rootElement xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"> 


This namespace holds the XML Schema elements and properties that might be included in the XML doc-
ument instance. The prefix xsi is used as a proxy to this namespace and is also affixed to the beginning 
of all elements and attributes belonging to the namespace, separated by a colon. 


• In case the XSD file is not linked with a namespace, use the noNamespaceSchemaLocation attribute with 
the value referring to the file as follows: 


xsi:noNamespaceSchemaLocation="customers.xsd" 


A namespace can be declared along with a filename, in which case the URI (Uniform Resource Identifier) 
for the namespace and the URI of the schema (file name) will be separated by a white space as part of 
the same attribute value. Here is an example: 


xsi:schemaLocation="http://example.org/folder/ filename.xsd" 


Simple Elements 


A simple element is one that can contain only text. It cannot contain any other elements or attributes. However, 
the "only text" restriction is misleading. The text can be of many different types. It can be one of the types that are 
included in the XML Schema definition (integer, string, date, etc.), or it can be a custom type that you define your-
self. You can also add restrictions — known as facets) — to a data type in order to limit its content. Further, and 
you can require the data to match a defined pattern. 


Here is the syntax for defining simple elements:  


<xs:element name="xxx" type="yyy"/> 


The name attribute refers to the name of the element in the XML file. The type element refers to the data type of 
the element. Following is an example, beginning with some data from an XML document named "customers.xml": 


<?xml version="1.0" encoding="ISO-8859-1"?> 
<customerList> 
<customer> 
<firstName>Eric</firstName> 
<lastName>Olsen</lastName> 
<address>23 Pinecrest Lane</address> 
<city>Houston</city> 
<state>TX</state> 







  


Schema Page 3  


</customer> 
</customerList> 


Now here is the Scheme definition, contained in a file named "customers.xsd". Note the nesting of elements with-
in other elements: 


<?xml version="1.0" encoding="ISO-8859-1"?> 


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


<xs:element name="customerList"> 


<xs:complexType> 


<xs:sequence> 


<xs:element name="customer" minOccurs="1"> 


<xs:complexType> 


<xs:sequence> 


<xs:element name="firstName" type="xs:string" /> 


<xs:element name="lastName" type="xs:string" /> 


<xs:element name="address" type="xs:string" /> 


<xs:element name="city" type="xs:string" /> 


<xs:element name="state" type="xs:string" /> 


</xs:sequence> 


</xs:complexType> 


</xs:element> 


</xs:sequence> 


</xs:complexType> 


</xs:element> 


</xs:schema> 


The root element is always xs:schema. The namespace is declared with the attribute xmlns:xs. The xs is a proxy 
that acts in the place of the URI that follows it. The URI points to the place where the parser will go to make sense 
out of the code in the file. 


Now let’s add the necessary links to the XML file, which will make the file valid. 


<?xml version="1.0" encoding="ISO-8859-1"?> 
<customerList 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xsi:noNamespaceSchemaLocation="customers.xsd"> 
<customer> 
<firstName>Eric</firstName> 
<lastName>Olsen</lastName> 
<address>23 Pinecrest Lane</address> 
<city>Houston</city> 
<state>TX</state> 
</customer> 
</customerList> 
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The bold type indicates the addition of two properties to the root element. The first attribute—xmlns:xsi — points 
to the resource that validates this file as an instance using XML Schema. The xsi component is a proxy for the 
URL. The next attribute—xsi —points to the location of the XSD file itself. The above example uses on within the 
same root folder as the XML document. If the XSD file is located at a URL, the following syntax would be used 
instead. Note the space before the file name: 


xsi:SchemaLocation="http://www.absentmind.net/XML/ customers.xsd" 


Attributes 


Simple elements do not have attributes. Any element with attributes is complex type. The attribute itself is always 
declared as a simple type. This means that an element with attributes always has a complex type definition. Here 
is how to declare attributes, with xxx being the name of the attribute and yyy being the data type: 


<xs:attribute name="xxx" type="yyy"/> 


Here is an element from our XML file, with an attribute added, followed by its corresponding attribute definition in 
the Schema file: 


<firstName language="EN">Eric</firstName> 


<xs:attribute name="language" type="xs:string" /> 


Here are a few of the most commonly used Schema data types. More on how to use each of these attributes will 
come later. For now it is enough to be aware of some of the different types of data: 


• xs:string — The string data type can contain characters, line feeds, carriage returns, and tab characters. 


• xs:decimal — The decimal data type is used to specify a numeric value. The maximum number of decimal 
digits you can specify is 18. 


• xs:integer — The integer data type is used to specify a numeric value without a fractional component. 


• xs:boolean — The Boolean data type is used to specify a true or false value. 


• xs:date — The date data type is used to specify a date. 


• xs:time — The time data type is used to specify a time. 


Attributes can have a specified default value or fixed value. A default value is automatically assigned to the 
attribute when no other value is specified. A fixed value is also automatically assigned to the attribute, but you 
cannot specify another value. Here are a couple of examples: 


<xs:attribute name="language" type="xs:string" default="EN" /> 


<xs:attribute name="language" type="xs:string" fixed="EN"/> 


You can also declare required and optional attributes. If not specified, the attribute will be optional. This is what 
these specifications look like. 


<xs:attribute name="language" type="xs:string" use="required" /> 


That’s a space. 
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<xs:attribute name="language" type="xs:string" use="optional" /> 


Defining a type for an XML element or attribute sets a restriction for the element's or attribute's content. If an XML 
element is of type "xs:date" and contains a string like "Hello Mother", the element will not validate. With XML 
Schemas, you can add your own restrictions to your XML elements and attributes. These restrictions are called 
facets. 
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Element Explanation 


all Specifies that the child elements can appear in any order. Each child element can occur 0 or 1 time. 


annotation Specifies the top-level element for schema comments 


any Enables the author to extend the XML document with elements not specified by the schema 


anyAttribute Enables the author to extend the XML document with attributes not specified by the schema 


appInfo Specifies information to be used by the application (must go inside annotation) 


attribute Defines an attribute 


attributeGroup Defines an attribute group to be used in complex type definitions 


choice Allows only one of the elements contained in the <choice> declaration to be present within the containing element 


complexContent Defines extensions or restrictions on a complex type that contains mixed content or elements only 


complexType Defines a complex type element 


documentation Defines text comments in a schema (must go inside annotation) 


element Defines an element 


extension Extends an existing simpleType or complexType element 


field Specifies an XPath expression that specifies the value used to define an identity constraint 


group Defines a group of elements to be used in complex type definitions 


import Adds multiple schemas with different target namespace to a document 


include Adds multiple schemas with the same target namespace to a document 


key Specifies an attribute or element value as a key (unique, non-nullable, and always present) within the containing 
element in an instance document 


keyref Specifies that an attribute or element value correspond to those of the specified key or unique element 


list Defines a simple type element as a list of values 


notation Describes the format of non-XML data within an XML document 


redefine Redefines simple and complex types, groups, and attribute groups from an external schema 


restriction Defines restrictions on a simpleType, simpleContent, or a complexContent 


schema Defines the root element of a schema 


selector Specifies an XPath expression that selects a set of elements for an identity constraint 


sequence Specifies that the child elements must appear in a sequence. Each child element can occur from 0 to any number of 
times 


simpleContent Contains extensions or restrictions on a text-only complex type or on a simple type as content and contains no 
elements 


simpleType Defines a simple type and specifies the constraints and information about the values of attributes or text-only 
elements 


union Defines a simple type as a collection (union) of values from specified simple data types 


unique Defines that an element or an attribute value must be unique within the scope 
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Data Type Facets Description 


string length 
pattern 
maxLength 


minLength 
enumeration 
whiteSpace 


Represents character strings. 


Boolean pattern whiteSpace Represents Boolean values, which are either true or false. 


decimal enumeration 
pattern 
totalDigits 
fractionDigits 
minInclusive 


minExclusive 
maxInclusive 
maxExclusive 
whiteSpace 


Represents arbitrary precision numbers. 


float pattern 
enumeration 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents single-precision 32-bit floating-point numbers. 


double pattern 
enumeration 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents double-precision 64-bit floating-point numbers. 


duration enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a duration of time. The pattern for duration is 
PnYnMnDTnHnMnS, where nY represents the number of years, nM the 
number of months, nD the number of days, T the date/time separator, nH the 
number of hours, nM the number of minutes, and nS the number of seconds. 


dateTime enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a specific instance of time. The pattern for dateTime is CCYY-
MM-DDThh:mm:ss where CC represents the century, YY the year, MM the 
month, and DD the day, preceded by an optional leading negative (-) 
character to indicate a negative number. If the negative character is omitted, 
positive (+) is assumed. The T is the date/time separator and hh, mm, and ss 
represent hour, minute, and second respectively. Additional digits can be 
used to increase the precision of fractional seconds if desired. For example, 
the format ss.ss... with any number of digits after the decimal point is 
supported. The fractional seconds part is optional. 


This representation may be immediately followed by a "Z" to indicate 
Coordinated Universal Time (UTC) or to indicate the time zone. For example, 
the difference between the local time and Coordinated Universal Time, 
immediately followed by a sign, + or -, followed by the difference from UTC 
represented as hh:mm (minutes is required). If the time zone is included, 
both hours and minutes must be present. 


time enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents an instance of time that recurs every day. The pattern for time is 
hh:mm:ss.sss with optional time zone indicator. 


date enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a calendar date. The pattern for date is CCYY-MM-DD with 
optional time zone indicator as allowed for dateTime. 


gYearMonth enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a specific Gregorian month in a specific Gregorian year. A set of 
one-month long, nonperiodic instances. The pattern for gYearMonth is 
CCYY-MM with optional time zone indicator. 
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Data Type Facets Description 


gYear enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a Gregorian year. A set of one-year long, nonperiodic instances. 
The pattern for gYear is CCYY with optional time zone indicator as allowed 
for dateTime. 


gMonthDay enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a specific Gregorian date that recurs, specifically a day of the 
year such as the third of May. A gMonthDay is the set of calendar dates. 
Specifically, it is a set of one-day long, annually periodic instances. The 
pattern for gMonthDay is --MM-DD with optional time zone indicator as 
allowed for date. 


gDay enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a Gregorian day that recurs, specifically a day of the month such 
as the fifth day of the month. A gDay is the space of a set of calendar dates. 
Specifically, it is a set of one-day long, monthly periodic instances. The 
pattern for gDay is ---DD with optional time zone indicator as allowed for 
date. 


gMonth enumeration 
pattern 
minInclusive 
minExclusive 


maxInclusive 
maxExclusive 
whiteSpace 


Represents a Gregorian month that recurs every year. A gMonth is the space 
of a set of calendar months. Specifically, it is a set of one-month long, yearly 
periodic instances. The pattern for gMonth is --MM-- with optional time zone 
indicator as allowed for date. 


hexBinary length 
pattern 
maxLength 


minLength 
enumeration 
whiteSpace 


Represents arbitrary hex-encoded binary data. A hexBinary is the set of 
finite-length sequences of binary octets. Each binary octet is encoded as a 
character tuple, consisting of two hexadecimal digits ([0-9a-fA-F]) 
representing the octet code. 


base64Binary length 
pattern 
maxLength 


minLength 
enumeration 
whiteSpace 


Represents Base64-encoded arbitrary binary data. A base64Binary is the set 
of finite-length sequences of binary octets. 


anyURI length 
pattern 
maxLength 


minLength 
enumeration 
whiteSpace 


Represents a URI as defined by RFC 2396. An anyURI value can be 
absolute or relative, and may have an optional fragment identifier. 


QName length 
enumeration 
pattern 


maxLength 
minLength 
whiteSpace 


Represents a qualified name. A qualified name is composed of a prefix and a 
local name separated by a colon. Both the prefix and local names must be an 
NCName. The prefix must be associated with a namespace URI reference, 
using a namespace declaration. 


NOTATION length 
enumeration 
pattern 


maxLength 
minLength 
whiteSpace 


Represents a NOTATION attribute type. A set of QNames. 


 


Data Type Facets 


Simple types (both built-in and derived) have facets. A facet is a single defining aspect that helps determine the 
set of values for a simple type. For example, length, minInclusive, and maxInclusive are common facets for the 
built-in data types. All of the facets for a simple type define the set of legal values for that simple type. 


A facet is defined as an element. Each facet element has a fixed attribute that is a Boolean value. When a simple 
type is defined, you can prevent derivatives of that type from modifying the value of specified facets. To prevent 
modification of a facet, add the fixed attribute to the facet and set its value to true. 


Facets can only appear once in a type definition except for enumeration and pattern facets. Enumeration and 
pattern facets can have multiple entries and are grouped together. 







  


Schema Reference Page 4  


Example 


The following example shows a simple type with the fixed attribute set to true which prevents the length from 
having a value other than 7. 


<xs:simpleType name="Postcode"> 


   <xs:restriction base="xs:string"> 


      <xs:length value="7" fixed="true"/> 


   </xs:restriction> 


</xs:simpleType> 


List of Constraining Facets 


The constraining facets (facets that can be used to constrain the values of simple types), their descriptions, and 
the built-in data types that they apply to, are listed below.  


enumeration  
Specified set of values. This constrains a data type to the specified values. For more information, see the 
W3C XML Schema Part 2: Datatypes Recommendation at http://www.w3.org/TR/2001/REC-xmlschema-2-
20010502/#element-enumeration.  


fractionDigits  
Value with specific maximum number of decimal digits in the fractional part. For more information, see the 
W3C XML Schema Part 2: Datatypes Recommendation at http://www.w3.org/TR/2001/REC-xmlschema-2-
20010502/#element-fractionDigits.  


length  
Number of units of length. Units of length depend on the data type. This value must be a nonNegativeInteger. 
For more information, see the W3C XML Schema Part 2: Datatypes Recommendation at 
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-length.  


maxExclusive  
Upper bound value (all values are less than this value). This value must be the same data type as the 
inherited data type. For more information, see the W3C XML Schema Part 2: Datatypes Recommendation at 
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-maxExclusive.  


maxInclusive  
Maximum value. This value must be the same data type as the inherited data type. For more information, see 
the W3C XML Schema Part 2: Datatypes Recommendation at http://www.w3.org/TR/2001/REC-xmlschema-
2-20010502/#element-maxInclusive.  


maxLength  
Maximum number of units of length. Units of length depend on the data type. This value must be a 
nonNegativeInteger. For more information, see the W3C XML Schema Part 2: Datatypes Recommendation at 
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-maxLength.  
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minExclusive  
Lower bound value (all values are greater than this value). This value must be the same data type as the 
inherited data type. For more information, see the W3C XML Schema Part 2: Datatypes Recommendation at 
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-minExclusive.  


minInclusive  
Minimum value. This value must be the same data type as the inherited data type. For more information, see 
the W3C XML Schema Part 2: Datatypes Recommendation at http://www.w3.org/TR/2001/REC-xmlschema-
2-20010502/#element-minInclusive.  


minLength  
Minimum number of units of length. Units of length depend on the data type. This value must be a 
nonNegativeInteger. For more information, see the W3C XML Schema Part 2: Datatypes Recommendation at 
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-minLength.  


pattern  
Specific pattern that the data type's values must match. This constrains the data type to literals that match the 
specified pattern. The pattern value must be a regular expression. For more information, see the W3C XML 
Schema Part 2: Datatypes Recommendation at http://www.w3.org/TR/2001/REC-xmlschema-2-
20010502/#element-pattern.  


totalDigits  
Value with specific maximum number of decimal digits. For more information, see the W3C XML Schema Part 
2: Datatypes Recommendation at http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-
totalDigits.  


whiteSpace  
Value must be one of preserve, replace, or collapse. The whiteSpace facet cannot be changed for most 
numeric data types. For more information, see the W3C XML Schema Part 2: Datatypes Recommendation at 
http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/#element-whiteSpace. 


 








Advanced Web Programming 
Notes on XPath Principles 


Copyright © 2010 by Paul Roberts • All rights reserved 


XSLT is concerned with mapping portions of the source tree to corresponding portions of the result tree. 
Instantiating elements and text in the result tree is fairly simple; for the most part, you simply place the things that 
belong in the result tree into a template rule's template. 


The source tree can be accessed in a number of XSLT elements, always by way of a match or select attribute. A 
template rule might look like this: 


<xsl:template match="stuff_from_source_tree"> 
<h1><xsl:value-of select="other_stuff"/></h1> 
</xsl:template> 


The xsl:template element's match attribute tells the processor to look for "stuff_from_source_tree.” If it 
finds it, it should instantiate in the result tree a level-1 XHTML heading whose contents will be 
"other_stuff" from the source tree. Locating source-tree content is the work of a separate standard — 
XPath. 


Expressions 


XPath rules are defined in the form of expressions — strings of characters. For most practical purposes, the term 
"XPath expression" is a reference to a location, whether in a source file or at a remote location. Expressions are 
like the atoms of the XPath language; in some cases you can use them in their elemental form, and in many 
others they will be assembled into compounds. 


XPath language defined a syntax for locating or extracting nearly anything within an XML document. The 
"molecule" of XPath syntax is the location path. A simple location path is a text string — an XPath expression — 
which resembles a path to a file, either on a local file system or out on the Internet somewhere. 


Example: 


 


You can locate a file on the directory tree using a path that looks like this: 


/ROOT/Sub-A/Sub-2/File.ext 


This directs an operating system, a Web browser, or some other application to walk down the hierarchy of 
directories or folders. The first slash set the search at the topmost level of the source tree. Each succeeding slash 


Sub-C 


ROOT 


Sub-A Sub-B 


Sub-1 Sub-2 Sub-3 


File.ext 
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separates a resource (directory or file) at a given level from those above or below it in the hierarchy. A path with 
this leading slash is called an absolute path. A relative path omits the leading slash, telling the application to start 
wherever it already is and work down through the directory tree. 
Relative paths also may begin with certain special characters: a period (a.k.a. "full stop") or a pair of periods. The 
single period is generally unnecessary: it simply represents "here" — the directory where you are currently 
located. The double period is more useful; it means "go to the parent directory." 


The structure of a file system is exactly analogous to the structure of an XML document. Both consist of a single 
room "thing" from which descend a whole family of nodes. Some nodes contain others, and at the very bottom of 
a given branch of the tree might be a simple empty container or some real content—-a file, in the case of a file 
system, or text, in the case of an XML document. 


Nodes that XPath knows 


XPath's location steps are capable of locating much more than just simple boxes (elements) and their contents 
(other elements and/or text). XPath is able to locate the following kinds of modes in any source document: 


root node 
elements 
text 
attributes 
processing instructions (PIs) 
comments 
namespaces 


Two things XPath cannot locate are the XML declaration and the document type declaration. This is because the 
file is already parsed, so XPath does not see those two features as nodes. Instead, it sees them as part of a well 
formed and valid XML document. 


Every node in an XML document has a name. This is plain to see for elements and attributes, which are named in 
the file. Note that element and attribute names that include a prefix actually consist of three parts: the prefix, the 
URI associated with the prefix, and the so-called "local name" (the element or attribute name without the prefix).  


Consider the following situation: 


xlink:href=http://www.moderntimes.com/palace/kc.htm 
Prefix = xlink: 
URI = http://www.moderntimes.com/palace/kc.htm 
local name = href 


For PI nodes, the name is the same as the PI target — that is, everything between the opening <? and either the 
first space, if there is one, or the closing ?>, if not. Namespace nodes constitute a special case. The name of a 
namespace node is the prefix associated with the namespace, if there is a prefix or an empty string otherwise. 
The name of a namespace node also includes a URI component, which is always empty. 


• String-values — A string value of a text node is whatever text it contains. Beyond text, attributes, and 
comment nodes, there are some other XPath node types and their string values: 


• Root node — The concatenated string value of all text nodes in the document. 
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• Element — The concatenated string value of all text nodes within the element's start and end tags. 


• PI — All the text in the processing instruction that follows the PI's target, up to the closing ?>. 


• Namespace — The URI of the namespace node. 


Node Sets 


A file system path always locates a single resource — a single directory or file. In contrast, an XPath location 
finds a node-set — a collection of zero, one, or more nodes. 


Example: 


Consider the following simple location path: 


/flixinfo/title 


Because the root node (/) has only one child node named flixinfo, and the flixinfo element has only one child 
named "title," this location path locates a single node: the one element whose name is title. More precisely, it 
locates a node-set that just happens to consist of a single node. On the other hand, the following location path 
returns a node-set consisting of two nodes — the two releaseyear elements 


Position and Context 


A member node of a node-set has a position. When you're using relative location paths, it's vitally important that 
you understand the context in which a given location step is evaluated. This isn't much of an issue when you're 
using XPath with XPointer. In that case, you'll be accessing a single node-set and not moving around within the 
node-set. But in XSLT, this notion of context assumes enormous importance because you establish an initial 
context and them move up, down and perhaps sideways within it. 


A simple way of changing context is to think of a simple location path such as this: 


/flixinfo/cast/leadcast/female 


Each succeeding location step narrows the context in which all following location steps will be evaluated. As soon 
as the flixinfo element is names in the location path, the xml-stylesheet PI is excluded from consideration; with 
cast, all the other children of flixinfo are disregarded; and so on. 


As you move around in a node-set, whether in a simple location path or in a more complicated fashion (as in an 
XSLT stylesheet), there will always be one context node. This is the node in whose context succeeding relative 
location paths will be evaluated. In the preceding location path, at first flixinfo element is the context node, so that 
when the processor hits the cast step it already knows which leg of the document three is being walked; then the 
cast step further narrows the context, becoming the context node in which the leadcast step will be evaluated, and 
so on. 


Full location step and syntax 


XPath specifies a rich set of options for building any location step. These options are summed up in the full syntax 
for a location step, which looks something like this: 


axis::nodeTest[predicate] 
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The axis and predicate portions of this syntax are optional. If you omit the axis, you also omit the double colon; 
and if you omit the predicate, you also omit the square brackets surrounding it. The general purpose of each of 
these components is as follows: 


1. The axis tells the XPath-aware application "which direction to look" from the context node of the moment. 
Each axis specifies some relationship to the context node, and there's a default: to consider only children 
of the context node. 


The optional axis portion of a location step directs the application to look up, down or sideways from the 
context mode. These directions are based on a view of all the nodes in a document as something like a 
family. 


Remember that when you use an axis, you separate its name from the node test with double colons (::). 
There are 13 axes that may be used in a location step: 


child 
parent 
descendant 
ancestor 


self 
descendant-or-self 
ancestor-or-self 
 


following-sibling 
preceding-sibling 
following 


preceding 
attribute 
namespace 


Each axis is classified as either a forward axis or a reverse axis, depending on which way you have to 
look along that particular axis. The significance of this is that if an axis is a forward axis, the processor will 
see matching nodes in document order relative to the context mode (i.e., the order in which they appear 
physically in the document); if the axis is a reverse axis, the processor sees any matching modes in 
reverse document order relative to the context mode. 


The ancestor, ancestor-or-self, preceding-sibling, and preceding axes are reverse axes. All others are 
considered forward axes. 


 


child axis — This is the default axis. It points the processor down in the hierarchy, one level. The context 
node must be the root node or an element in order to look along the child axis. (That is, if the context 
node is an attribute or PI, looking along the child axis will always return an empty node-set.) 
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The child axis is restricted in that it enables the processor to see only elements, PIs, comments and text 
nodes. Attributes and namespace nodes are invisible it you’re looking at the context node’s children. For 
obvious reasons, the root node is never located on the child axis, not matter what the context node is. If 
the root node is the context node, it always has a least one child, which is the document’s root element. 


Example — Here is a sample XSLT template rule that uses the child axis in a couple of places. 
(Remember that because this is the default axis, you can omit the child:: from either of these XPath 
expressions.) 


<xsl:template match=”/child::flixinfo”> <!-- The slash sets the context mode as absolute --> 
<html> 
<head> 
<title> 
FlixML Review: <xsl:value-of select=”child::title”/> 
<-- The value-of rule defines a relative mode. The context node changed within the template rule. It will remain the 
same throughout the template unless another rule is set within the template. At the time the xsl:value-of element’s 
select attribute is evaluated, the context node is the root flixinfo element. That’s why we can use a relative location 
step here, rather than having to repeat the entire context that’s already been established.  --> 
</title> 
</head> 
  </html> 
</xsl:template> 


This template rule begins by selecting the root node’s child whose name is “flixinfo.” When it finds a 
matching portion of the source tree, it instantiates in the result tree some XHTML elements: the root 
html, a head, and a title element within the head. The value that’s inserted in the result tree’s title 
element consists of some of some literal text (“FlixML Review: “) and the value of the context node’s child 
named “title.” Thus, a browser viewing the result tree from this transformation will display (in this case) the 
string “FlixML Review: Criss Cross” in the title bar of its window. 


 


parent axis — This is the inverse of the child axis. It locates the element (or root node) immediately above 
the context node in the document’s node tree. The root node obviously has no parent, but every other 
node in the document has exactly one parent. Although attribute and namespace nodes can never serve 
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as children, they do have parents: the elements which declare their values. No nodes other than elements 
or the root node can be located along the parent axis. 


The parent:: designation for an axis is functionally the same as the double dots (..) notation in a 
location step. 


 


descendent axis — You can locate nodes further down than one level with the descendent axis. This 
extends the child axis indefinitely to the lowest level of that particular branch of the document tree. All the 
restrictions that applied to the child axis are also in place here. That is, the root node is never visible 
along the descendent axis and neither attributes nor namespace nodes can be located with it. 


When using the descendent axis, it’s sometimes desirable to locate an entire sub-tree — all descendents 
of a particular node. 


 


ancestor axis — This works as the inverse of the descendent axis by extending the parent up through the 
document tree. As with the parent axis, the ancestor locates elements and the root node only. The root 
node will be located on the ancestor axis from any other node in the document, and the root node itself 
has no ancestors. 
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self axis — It may not be immediately obvious why you’d ever need something like the self axis, along 
which you can see only one node — the context node itself. After all, you’re already there. 


The most likely place you’ll find yourself using the self axis is within a template rule, in the value of an 
xsl:value-of element’s select  attribute. For instance, you could do something like this: 


<xsl:template match=”/descendent::comment()”> 
Here’s a comment for you: <xsl:value-of select=”self::comment()”/> 
</xsl:template> 


This would instantiate in the result tree the text string, “Here’s a comment for you: Note: cross-check 
studio name”. 


 


descendent-or-self axis — This axis extends the notion of the descendent axis by adding one more node 
to the resulting node-set: the context node itself. This is important because it ensures that you’re getting 
an entire sub-tree. The axis is so useful that there’s a shortcut for it: a pair of adjacent slashes (//). 
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ancestor-or-self axis — It locates all nodes along the ancestor from the context node, plus the context 
node itself. No shortcuts here. 


 


following-sibling axis — This locates all nodes that share the same parent as the context node and that 
come after the context node, in document order. If the context node is the cinamatog  element in our 
sample document, you can locate the editor, score and costumer elements at once with a location path 
such as this: 


following-sibling::* 
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preceding-sibling axis — This locates children of the same parent as the context node itself — but only 
those which some before the context node, in document order. Again, assuming the context node is the 
cinamatog  element, this path locates the director and two screenwriter  elements: 


preceding-sibling::* 


 


following axis — Locates all nodes in the document — regardless of parent — which follow the context 
node, in document order. Although is includes all nodes as in the following-sibling axis, it explicitly 
excludes attribute and namespace nodes. In order for a node to be visible along the following axis, it must 
both start and end after the end of the context node itself. There can’t be any overlap. 
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preceding axis — Finds all nodes in the document (except attribute and namespace nodes) that bother 
start and end before the start of the context node itself, including any nodes you could find along the 
preceding-sibling axis. 


attribute axis — This is one of two XPath axes that have no real counterpart in a family tree or bloodline. 
If the context node is an element, looking along the attribute axis will locate that element’s attributes; if the 
context node is not an element, looking along the attribute axis will locate an empty node-set. You can 
use a specific attribute name to refer to a specific attribute of the context node, or an asterisk wildcard to 
refer to all its attributes. 


namespace axis — Locates all namespace nodes visible from a given context node. If the context node is 
anything other than an element, the resulting node-set is empty. 


2. The node test directs the XPath-aware application's attention to a particular node, or class of nodes, 
along the indicated axis. 


You have a few choices here. You can name the desired node. You can locate a node by its type. Here 
are the types: 


processing-instruction() Locates a PI node, regardless of its name. 


processing-instruction(name) Locates a PI node whose name is name. 


comment() Locates a comment node. 


text() Locates a text node. 


node() Locates a node of any type. 


a) If the context node is the root node, either of the following location steps will find the xml-
stylesheet PI: 


processing-instruction() 
processing-instruction("xml-stylesheet") 


b) Assume that the context node is the remarks element. You can locate the document's lone 
comment with this location path: 
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../comment() 


The leading dots (..) take you up the hierarchy to the remarks element's parent, or the 
flixinfo element; the next location step in the path leads you down to that element's child 
or children of the comment type. 


c) Note that the content model for the plotsummary element is a mixed content model; it contains 
some text of its own and (optionally) some empty parabreak elements and/or emph elements, the 
latter with text-node children of their own. If the context node is the flixinfo element, and the 
location path is: 


plotsummary/text90 


then you locate all of the text nodes which are children of the plotsummary element, but 
none of the parabreak elements, and none of the emph elements (or their text nodes). 


d) If the context node is the genre element, the following location path locates a node-set whose 
members are the xml-stylesheet PI and the flixinfo element: 


../node() 


Wildcards in the node test — In addition to matching on a specific name or a node type, you can also use 
an asterisk (* and pronounced as’-ter-iSK not as’-ter-riks) as the node test. This is a special form of the 
name node test; it says to locate a node (element or attribute only, depending on the axis) regardless of 
its name. 


If the context node is one of the releaseyear elements in the sample document, you might use a relative 
location path such as this: 


../genre/* 


This locates the primarygenre  and othergenre elements. 


3. The predicate narrows the selection even further, by indicating some condition a node must meet in order 
for it to be considered a "match." It is tacked on the end of a location step, as a value surrounded by 
square brackets and following the node test. 


What goes inside the square brackets is a logical or Boolean test. The predicate’s test is applied to every 
node that matches the attribute/node test condition. If the result of the predicate’s test is true for a given 
node, then the node is selected; if false, then the node is disregarded. 


Here is how we could code a couple of template rules for handling the Criss Cross review’s two 
releaseyear elements, using predicates as part of their respective paths: 


<xsl:template match=”//releaseyear[@role=’initial’]”> 
<-- @ shortcut for attribute axis --> 
<h3><xsl:value-of select=”.”/></h3> 
</xsl:template> 
 
<xsl:template match=”//releaseyear[@role=’alt’]”> 
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<h4><xsl:value-of select=”.”/></h4> 
</xsl:template> 


The match attribute in the first template rule says, “Instantiate the following content in the result tree only 
when you find a releaseyear element in the document with a role attribute whose value is initial.” When 
such a releaseyear element is located, its content is displayed as an XHTML level-3 heading. The second 
instance displays the contents in a level-4 heading. 


Here are the logical operators that can be used in a location step’s predicate: 


Operator Meaning 


= Equals 


!= Does not equal 


&lt; Is less than 


&gt; Is greater than 


&lt;= Is less than or equal to 


&gt;= Is greater than or equal to 


Predicate: Special Cases — XPath considers all possible nodes in a document tree to have a value of 
true or false — true if the node actually exists, false otherwise. Therefore, within a predicate you can 
simply include an XPath location path/step, which is interpreted as saying, “If the node identified in this 
predicate exists.” 


Example — If we wanted our stylesheet to show only bad reviews of the film, we could construct a 
template rule like this: 


<xsl:template match=”//otherreview[badreview]”> 


<!-- Moving along the descendent-or-self axis, we match each otherreview element 


 for which a badreview child exists. --> 


Another special case involves a predicate may have (or evaluate to) a numeric value. The processor 
treats this as meaning, “If the node is at the specified position in the node-set returned by this location 
step.” For instance, you can locate the first castmember element in the document with a location path 
such as this: 


//castmember[1] 
<!-- The above is shorthand for the following:--> 
//castmember[position()=1] 


You don’t have to use a literal there. You could include some calculated value, or a value returned by one 
of the XPath functions. 
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Compound predicates — You can test for more than one condition in the predicate by chaining them 
together, separated by the keywords and and or. Thus, the following selects a plotsummary element 
only if it has both a parabreak and an emph child: 


//plotsummary[parabreak and emph] 


On the other hand, the following selects a plotsummary element if it has a parabreak or an emph child: 


//plotsummary[parabreak or emph] 


Compound predicates can get quite elaborate when you’re testing for more than two conditions and using 
both and and or. In these cases, it’s generally helpful to use parentheses to group together the 
conditions you want to be tested together. For instance, consider the following code: 


//castmember[parent::female or (ancestor::leadcast and parent::male)] 


This locates a node-set consisting of all castmember elements for which either of the following conditions 
is true: 1) The parent of the castmember element is a female element; or 2) the castmember element has 
a leadcast ancestor and a male parent. 


Now change the grouping as follows: 


//castmember[(parent::female or ancestor::leadcast) and parent::male)] 


This locates a node-set consisting of all castmember elements for which the following conditions are true: 
1) The parent of the castmember element is a female element or the castmember has a leadcast 
ancestor; and 2) the parent of the castmember element is a male element. 


It is easier to begin working with the simplest condition. Then you can start building a more complex 
condition to get at the information you want to define in the template rule. 


You can select node-sets from two or more completely different location paths, allowing you to assemble a view 
of your source document’s content that bears little if any relationship to its actual structure. You accomplish this 
by chaining together the separate location paths using the so-called pipe or vertical bar character (|). For 
example, if you want the same template rule to apply to the plotsummary, goodreview, badreview and remarks 
elements in the Criss Cross review, you could do something like this: 


<xsl:template 
match=”//plotsummary | //goodreveiw | //badreview | //remarks”> 
<p><xsl:value-of select=”.”/></p> 
</xsl:template> 


XPath Functions 


XPath isn’t restricted to navigating up and down and sideways in a document tree. It enables you to locate 
content in other than its pure form and to obtain certain kinds of information about the content other than simple 
where it lies within the document’s structure. 
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The XPath spec establishes several categories of functions that may be used in XPath location steps in various 
ways. Each category is names according to the kind of value returned by or passed to the functions in the 
category. Here are the fours categories: 


• node-set 


• string 


• Boolean 


• numeric 


You can also perform a number of straight arithmetic operations that return a single value in the same way that 
functions do. 


Node-Set Functions 


Function call Returns Description 


last() number Returns the number of nodes in the current node-set. 


position() number Returns the position of the context node within the current node-set. 


count(nodeset) number Returns the number of nodes in the nodeset argument. 


is(value) node-set Returns the element node whose ID-type attribute has the value 
specified in the value argument. 


local-name(nodeset?) string If nodeset argument is passed, returns a string representing the local 
name (that is, without a namespace prefix) of the first node in that 
node-set; if nodeset is omitted, returns the local name of the context 
node. 


namespace-uri(nodeset?) string If nodeset argument is passed, returns a string representing the 
namespace URI associated with the name of the first node in that node-
set; if nodeset is omitted returns the namespace URI associated with 
the context node’s name. Note that this may be an empty string, if the 
name isn’t associated with any particular namespace URI. 


name(nodeset?) string If nodeset argument is passed, returns a string representing the entire 
name (that is, including any namespace prefix) of the first node in that 
node-set; if nodeset is omitted, returns the name of the context node 
(including namespace prefix, if any). 


All the functions in this category either operate on or return an XPath node-set. You will probably use last(), 
position(), and count() most often. They’re all closely related because they deal with the number of nodes in a 
node-set. Note: There is no first() function because you can always find the first node in a node-set by using a 
numeric predicate with a value of 1. For example: 


//distributor[1] 


The position() function can be compared to some value in a predicate simply by using the value alone. Thus, 
these two predicates return the same result: 
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[position()=4] 
[4] 


Both last() and count() functions return the size of the node-set. However, the count() function takes and 
argument while the other one does not. 


Here are a couple of examples of how you could use these three functions: 


Displaying item <xsl:value-of select=”position()”/> of 
<xsl:value-of select=”last()”/> items found. 
There are <xsl:value-of select=”count(//goodreview)”/> good reviews and 
<xsl:value-of select=”count(//badreview)”/> bad reviews of this title. 


String Functions 


Function call Returns Description 


string(value?) string Converts value I argument to a string and returns the result. If 
value is a node-set, it returns the string-value of the first node in 
the node-set. If value is omitted, returns the string-value of the 
context node. 


concat(str1, str2…) string Combines multiple strings into one big string, and returns the 
result. 


starts-with(str1, str2) Boolean If the value of str1 begins with the value of str2, returns the 
value true; otherwise returns the value false. 


contains(str1, str2) Boolean If the string is passed as str1 contains the string passed as str2, 
returns true; otherwise returns false. 


substring(str, nstart, nchars) string Returns a portion of the str argument, starting with the 
character at position nstart; if nchars argument is passed, the 
result will contain that many characters, otherwise it will include 
all characters in str from nstart to the end. 


substring-before(str1, str2) string Returns the portion of str1 which appears before the string 
passed as str2. 


substring-after(str1, str2) string Returns the portion of str1 which appears after the string 
passed as str2. 


string-length(string?) number Returns the number of characters in string; if string is omitted, 
returns the number of characters in the string-value of the 
context node. 


normalize-space(string?) string Strips leading and trailing white space from string, and converts 
multiple adjacent white space characters within string to a 
single space; and returns the result; it string is omitted, returns 
the result of this operation on the string-value of the context 
node. 


translate(str1, str2, str3) string Replaces individual characters appearing in both str1 and str2 
with other characters from str3. 
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Boolean Functions 


Function call Description 


boolean(value) Converts value to true or false. 


not(Boolean) If Boolean is true, returns false, and vice versa. 


true() Returns the value true. 


false() Returns the value false. 


lang(string) If the language in which the context node is presented (as determined by any 
xml:lang attributes in scope for the context node) is the same as the language 
represented by string, returns true; otherwise returns false. 


Numeric Functions 


Function call Description 


number(value?) Converts value to numeric form, for use in calculations, numeric sorting, and 
so on. Boolean true converts to the value 1; false, to 0. If value is a node-set, it 
is first converted to its string-value to a number. If value cannot be converted 
to a number, returns the special value NaN (for “not a number”). 


sum(nodeset) Returns the sum of all nodes in the passed nodeset argument, after converting 
each to a number. 


floor(number) Returns the largest integer which is less than or equal to number. 


ceiling(number) Returns the smallest integer which is greater than or equal to number. 


round(number) Returns the integer whose value is closest to number. If there are two such 
numbers (i.e., number contains a decimal portion of .5), returns the higher of 
the two numbers. 


Numeric/Arithmetic Operators 


Operator Description 


num1 + num2 Adds num1 to num2, returning the sum. 


num1 - num2 Subtracts num1 from num2, returning the difference. 


num1 * num2 Multiplies num1 and num2, returning the product. 


num1 div num2 Divides num1 by num2, returning the quotient. 


num1 mod num2 Returns the remainder of dividing num1 by num2. 
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General Guidelines 


#1: Avoid the leading // in XSLT style sheets 


The reason from this guideline is hard to explain, but it has to do with processing efficiency. In an XSLT style 
sheet, most template rules establish their own within a context established by other template rules. Using a 
leading double dash is horribly inefficient. 


#2: Simple is usually better… 


There are likely to be a thousand routes to any given data item, but the shortest, most direct route is probably to 
be the most efficient and practically workable one. You might be called upon to explain what your code does. The 
simpler the code is, the easier the explanation will be. 


#3: …But don’t fear the complex 


XPath’s role is to make it impossible not to find something in an XML document. Most often you will be able to find 
data easily, but occasionally you may need to perform some tricks to get the desired results. If something makes 
you nervous, play with it until you get it. 


#4: Locate by structure, not by content 


If you catch yourself looking for a particular string in an XML document, you often will come up empty handed. 
Instead, look for what is there and let the structure determine the content you find. 
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Element Explanation IE Moz


xsl:apply-imports Applies a template rule from an imported style sheet 6.0  


xsl:apply-templates Applies a template rule to the current element or to the current element's child nodes 5.0 6.0 


xsl:attribute Adds an attribute 5.0 6.0 


xsl:attribute-set Defines a named set of attributes 6.0 6.0 


xsl:call-template Calls a named template 6.0 6.0 


xsl:choose Used in conjunction with <xsl:when> and <xsl:otherwise> to express multiple conditional tests 5.0 6.0 


xsl:comment Creates a comment node in the result tree 5.0 6.0 


xsl:copy Creates a copy of the current node (without child nodes and attributes) 5.0 6.0 


xsl:copy-of Creates a copy of the current node (with child nodes and attributes) 6.0 6.0 


xsl:decimal-format Defines the characters and symbols to be used when converting numbers into strings, with the 
format-number() function 


6.0  


xsl:element Creates an element node in the output document 5.0 6.0 


xsl:fallback Specifies an alternate code to run if  the XSL processor does not support an XSL element 6.0  


xsl:for-each Loops through each node in a specified node set 5.0 6.0 


xsl:if Contains a template that will be applied only if a specified condition is true 5.0 6.0 


xsl:import Imports the contents of one style sheet into another. Note: An imported style sheet has lower 
precedence than the importing style sheet 


6.0 6.0 


xsl:include Includes the contents of one style sheet into another. Note: An included style sheet has the 
same precedence as the including style sheet 


6.0 6.0 


xsl:key Declares a named key that can be used in the style sheet with the key() function 6.0 6.0 


xsl:message Writes a message to the output (used to report errors) 6.0 6.0 


xsl:namespace-alias Replaces a namespace in the style sheet to a different namespace in the output 6.0  


xsl:number Determines the integer position of the current node and formats a number 6.0 6.0 


xsl:otherwise Specifies a default action for the <xsl:choose> element 5.0 6.0 


xsl:output Defines the format of the output document 6.0 6.0 


xsl:param Declares a local or global parameter 6.0 6.0 


xsl:preserve-space Defines the elements for which white space should be preserved 6.0 6.0 


xsl:processing-instruction Writes a processing instruction to the output 5.0 6.0 


xsl:sort Sorts the output 6.0 6.0 


xsl:strip-space Defines the elements for which white space should be removed 6.0 6.0 


xsl:stylesheet Defines the root element of a style sheet 5.0 6.0 


xsl:template Rules to apply when a specified node is matched 5.0 6.0 


xsl:text Writes literal text to the output 5.0 6.0 


xsl:transform Defines the root element of a style sheet 6.0 6.0 
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Element Explanation IE Moz


xsl:value-of Extracts the value of a selected node 5.0 6.0 


xsl:variable Declares a local or global variable 6.0 6.0 


xsl:when Specifies an action for the <xsl:choose> element 5.0 6.0 


xsl:with-param Defines the value of a parameter to be passed into a template 6.0 6.0 
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XSLT Functions 


Element Explanation 


current() Returns the current node 


document() Used to access the nodes in an external XML document 


element-available() Tests whether the element specified is supported by the XSLT processor 


format-number() Converts a number into a string 


function-available() Tests whether the function specified is supported by the XSLT processor 


generate-id() Returns a string value that uniquely identifies a specified node 


key() Returns a node-set using the index specified by an <xsl:key> element 


system-property() Returns the value of the system properties 


unparsed-entity-uri() Returns the URI of an unparsed entity 


Inherited XPath Functions 
(Node Set Functions) 


Name Description Syntax 


count() Returns the number of nodes in a node-set number=count(node-set) 


id() Selects elements by their unique ID node-set=id(value) 


last() Returns the position number of the last node in the processed 
node list 


number=last() 


local-name() Returns the local part of a node. A node usually consists of a 
prefix, a colon, followed by the local name 


string=local-name(node) 


name() Returns the name of a node string=name(node) 


namespace-uri() Returns the namespace URI of a specified node uri=namespace-uri(node) 


position() Returns the position in the node list of the node that is 
currently being processed 


number=position() 


String Functions 


Name Description Syntax and Example 


concat() Returns the concatenation of all its arguments string=concat(val1, val2, ..)  
Example: 
concat('The',' ','XML') 
Result: 'The XML' 


contains() Returns true if the second string is contained within the first 
string, otherwise it returns false 


bool=contains(val,substr) 
Example: 
contains('XML','X') 
Result: true 
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Name Description Syntax and Example 


normalize-space() Removes leading and trailing spaces from a string string=normalize-space(string)  
Example: 
normalize-space(' The   XML ') 
Result: 'The XML' 


starts-with() Returns true if the first string starts with the second string, 
otherwise it returns false 


bool=starts-with(string,substr)  
Example: 
starts-with('XML','X') 
Result: true 


string() Converts the value argument to a string string(value)  
Example: 
string(314) 
Result: '314' 


string-length() Returns the number of characters in a string number=string-length(string) 
Example: 
string-length('Beatles') 
Result: 7 


substring() Returns a part of the string in the string argument string=substring(string,start,length) 
Example: 
substring('Beatles',1,4) 
Result: 'Beat' 


substring-after() Returns the part of the string in the string argument that occurs 
after the substring in the substr argument 


string=substring-after(string,substr) Example:
substring-after('12/10','/') 
Result: '10' 


substring-before() Returns the part of the string in the string argument that occurs 
before the substring in the substr argument 


string=substring-before(string,substr) 
Example: 
substring-before('12/10','/') 
Result: '12' 


translate() Takes the value argument and replaces all occurrences of 
string1 with string2 and returns the modified string 


string=translate(value,string1,string2)  
Example: 
translate('12:30',':','!') 
Result: '12!30' 


Number Functions 


Name Description Syntax and Example 


ceiling() Returns the smallest integer that is not less than the number 
argument 


number=ceiling(number)  
Example: 
ceiling(3.14) 
Result: 4 


floor() Returns the largest integer that is not greater than the number 
argument 


number=floor(number) 
Example: 
floor(3.14) 
Result: 3 


number() Converts the value argument to a number number=number(value) 
Example: 
number('100') 
Result: 100 
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Name Description Syntax and Example 


round() Rounds the number argument to the nearest integer integer=round(number)  
Example: 
round(3.14) 
Result: 3 


sum() Returns the total value of a set of numeric values in a node-set number=sum(nodeset)  
Example: 
sum(/cd/price) 


Boolean Functions 


Name Description Syntax and Example 


boolean() Converts the value argument to Boolean and returns true or 
false 


bool=boolean(value) 


false() Returns false false()  
Example: 
number(false()) 
Result: 0 


lang() Returns true if the language argument matches the language 
of the the xsl:lang element, otherwise it returns false 


bool=lang(language) 


not() Returns true if the condition argument is false, and false if the 
condition argument is true 


bool=not(condition)  
Example: 
not(false()) 


true() Returns true true()  
Example: 
number(true()) 
Result: 1 


 





