 are represented
in four bytes each. For a file that's mostly Latin
text, this effectively halves the file size from what it would be in
UCS-2. However, for a file that's primarily
Japanese, Chinese, or Korean, the file size can grow by 50%. For most
other living languages, the file size is close to the same.


UTF-8 is probably the most broadly supported encoding of Unicode. For
instance, it's how Java .class
files store strings; it's the native encoding of the
BeOS, and it's the default encoding an XML processor
assumes unless told otherwise by a byte-order mark or an encoding
declaration. Chances are pretty good that if a program tells you
it's saving Unicode, it's really
saving [bookmark: IXTR3-19]UTF-8. 
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We've [bookmark: xmlnut2-IDXTERM-400]told
you that XML documents contain text, but we haven't
yet told you what kind of text they contain. In this chapter we
rectify that omission. XML documents contain [bookmark: xmlnut2-IDXTERM-401]Unicode text. Unicode is a character
set large enough to include all the world's living
languages and a few dead ones. It can be written in a variety of
encodings, including UCS-2 and the ASCII superset UTF-8. However,
since Unicode text editors are relatively uncommon, XML documents may
also be written in other character sets and encodings, which are
converted to Unicode when the document is parsed. The encoding
declaration specifies which character set a document uses. You can
use character references, such as &#x03B8;, to
insert Unicode characters like [image: Figure ] that
aren't available in the legacy character set in
which a document is written.

Computers don't really understand text. They
don't recognize the Latin letter Z,
the Greek letter [image: Figure ], or the Han ideograph [image: Figure ]. All a computer understands are numbers such as 90, 947, or 40,821. A character set[bookmark: IXT-5-238844] maps particular characters, like Z, to particular numbers, like 90. These numbers are called code points[bookmark: IXT-5-238845]. A character encoding[bookmark: IXT-5-238846] determines how those code points are represented in bytes. For instance, the code point 90 can be encoded as a signed byte, a little-endian unsigned short, a 4-byte, two's complement, big-endian integer, or in some still more complicated fashion. 
A human script like Cyrillic may be written in multiple character
sets, such as KOI8-R, Unicode, or ISO-8859-5. A character set like
Unicode may then be encoded in multiple encodings, such as UTF-8,
UCS-2, or UTF-16. In general, however, simpler character sets like
ASCII and KOI8-R have only one encoding.

[bookmark: xmlnut2-CHP-5-SECT-1]
5.1. Character-Set Metadata


Some [bookmark: IXT-5-238847]
[bookmark: IXT-5-238848]environments keep track of which
encodings in which particular documents are written. For instance,
web servers that transmit XML documents precede them with an HTTP
header that looks something like this:



HTTP/1.1 200 OK
Date: Sun, 28 Oct 2001 11:05:42 GMT
Server: Apache/1.3.19 (Unix) mod_jk mod_perl/1.25 mod_fastcgi/2.2.10 Connection: close
Transfer-Encoding: chunked
Content-Type: text/xml; charset=iso-8859-1


The Content-Type field of the HTTP header provides the MIME media
type of the document. This may, as shown here, specify in which
character set the document is written. An
[bookmark: IXT-5-238849]XML parser reading this
document from a web server should use this information to determine
the document's character encoding.



Many web servers omit the charset parameter from the MIME media type.
In this case, if the MIME media type is
text/xml[bookmark: IXT-5-238850] [bookmark: IXT-5-238851] [bookmark: IXT-5-238852] [bookmark: IXT-5-238853], then the document is assumed to be in the
us-ascii encoding. If the MIME media type is
application/xml, then the parser attempts to guess
the character set by reading the first few bytes of the document.





[bookmark: ch05-4-fm2xml]TIP: 
Since ASCII is almost never an appropriate character set for an XML
document, application/xml is much preferred over
text/xml. Unfortunately, most web servers including Apache 2.0.36 and
earlier are configured to use text/xml by default.
It's worth editing your
mime.types file to fix this. Alternately, at
least with Apache, if you don't have root access to
your web server, you can use the AddType and AddCharset directives in
your .htaccess files to override the server-wide
defaults.


 We've focused on MIME types in HTTP
headers because that's the most common place where
character-set metadata is applied to XML documents. However, MIME
types are also used in some filesystems (e.g., the BeOS), in email,
and in other environments. Other systems may provide other forms of
character-set metadata. If such metadata is available for a document,
whatever form it takes, the parser should use it, though in practice
this is an area where not all parsers and programs are as conformant
as they should be. 
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Z ûua“8±,ég¹¡ßãô¥¥w> /ExtGState << /Gs1 217 0 R >>
/Font << /Tc1.0 220 0 R /Tc1.1 222 0 R /Tc2.1 228 0 R /Tc3.0 225 0 R
/Tc4.1 231 0 R >>
/ProcSet [ /PDF /Text /ImageB /ImageC /ImageI ]
/XObject << /Im1 232 0 R /Im2 235 0 R /Im3 233 0 R /Im4 234 0 R /Im5 236 0 R >> >> >>
stream
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stream
xcendstream
endobj
233 0 obj
<< /Type /XObject /Subtype /Image /BitsPerComponent 1
/Filter /FlateDecode /Height 1 /ImageMask true /Length 250 0 R
/Width 1 >>
stream
xcendstream
endobj
234 0 obj
<< /Type /XObject /Subtype /Image /BitsPerComponent 1
/Filter /FlateDecode /Height 1 /ImageMask true /Length 251 0 R
/Width 1 >>
stream
xcendstream
endobj
235 0 obj
<< /Type /XObject /Subtype /Image /BitsPerComponent 1
/Filter /FlateDecode /Height 1 /ImageMask true /Length 252 0 R
/Width 1 >>
stream
xcendstream
endobj
236 0 obj
<< /Type /XObject /Subtype /Image /BitsPerComponent 1
/Filter /FlateDecode /Height 1 /ImageMask true /Length 253 0 R
/Width 1 >>
stream
xcendstream
endobj
241 0 obj
<< /Alternate /DeviceGray /Filter /FlateDecode /Length 254 0 R /N 1 >>
stream
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stream
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“gux%çmú½UÍÎ&*�áa[æžÇ@m«ˆôWF–$íÞ\¸á¥hâ ž'Ú}‡ªkŒwÌàD�ê:r³ÝÙÄ‹™Aº¢ûÞå¹OÛ>S�/®[åF™8>
stream
x]�ÁjÃ0DïúŠ=¦‡ §gc()’–:ýEA¼kùà¿¯¤”zÐA³z3³ÒÇþ½gŸH�J°�ž�`	«XÐ
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stream
x]�ÁjÃ0DïúŠ=¦‡ §gc()’–:ýEA¼kùà¿¯¤”zÐA³z3³ÒÇþ½gŸH�J°�ž�`	«XÐ
“gux%çmú½UÍÎ&*�áa[æžÇ@m«ˆôWF–$íÞ\¸á¥hâ ž'Ú}‡ªkŒwÌàD�ê:r³ÝÙÄ‹™Aº¢ûÞå¹OÛ>S�/®[åF™8>
stream
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Namespaces [bookmark: xmlnut2-IDXTERM-344]
[bookmark: xmlnut2-IDXTERM-345]have
two purposes in XML:

	
To distinguish between elements and attributes from different
vocabularies with different meanings and that happen to share the
same name.



	
To group all the related elements and attributes from a single XML
application together so that software can easily recognize them.




The first purpose is easier to explain and to grasp, but the second
purpose is more important in practice.

Namespaces are implemented by attaching a prefix to each element and
attribute. Each prefix is mapped to a URI by an
xmlns:prefix attribute.
Default URIs can also be provided for elements that
don't have a prefix by xmlns
attributes. Elements and attributes that are attached to the same URI
are in the same namespace. Elements from many XML applications are
identified by standard URIs.

[bookmark: xmlnut2-CHP-4-SECT-1]
4.1. The Need for Namespaces


Some [bookmark: xmlnut2-IDXTERM-346]documents [bookmark: xmlnut2-IDXTERM-347]combine markup from multiple XML
applications. For example, an XHTML document may contain both
[bookmark: IXT-4-239502]SVG pictures and [bookmark: IXT-4-239503]MathML equations. An XSLT stylesheet will
contain both XSLT instructions and elements from the result-tree
vocabulary. And XLinks are always symbiotic with the elements of the
document in which they appear since XLink itself
doesn't define any elements, only attributes.



In some cases, these applications may use the same name to refer to
different things. For example, in SVG a set
element sets the value of an attribute for a specified duration of
time, while in MathML a set element represents a
mathematical set such as the set of all positive even numbers.
It's essential to know when you're
working with a MathML set and when
you're working with an SVG set.
Otherwise, validation, rendering, indexing, and many other tasks will
get confused and fail.



Consider Example 4-1. This is a simple list of
paintings including the title of each painting, the date each was
painted, the artist who painted it, and a description of the
painting.



[bookmark: xmlnut2-CHP-4-EX-1]
Example 4-1. A list of paintings 

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

  <painting>
    <title>Memory of the Garden at Etten</title>
    <artist>Vincent Van Gogh</artist>
    <date>November, 1888</date>
    <description>
      Two women look to the left. A third works in her garden.
    </description>
  </painting>

  <painting>
    <title>The Swing</title>
    <artist>Pierre-Auguste Renoir</artist>
    <date>1876</date>
    <description>
      A young girl on a swing. Two men and a toddler watch.
    </description>
  </painting>

  <!-- Many more paintings... -->

</catalog>





Now suppose that Example 4-1 is to be served as a
web page and you want to make it accessible to search engines. One
possibility is to use the [bookmark: xmlnut2-IDXTERM-350] [bookmark: xmlnut2-IDXTERM-351]Resource
Description Framework (RDF) to embed metadata in the page. This
describes the page for any search engines or other robots that might
come along. Using the Dublin Core metadata vocabulary (http://purl.oclc.org/dc/), a standard
vocabulary for library-catalog-style information that can be encoded
in XML or other syntaxes, an RDF description of this page might look
something like this:



<RDF>
  <Description
     about="http://www.cafeconleche.org/examples/impressionists.xml">
    <title> Impressionist Paintings </title>
    <creator> Elliotte Rusty Harold </creator>
    <description>
      A list of famous impressionist paiintings organized
      by painter and date
    </description>
    <date>2000-08-22</date>
  </Description>
</RDF>



Here we've used the Description
and RDF elements from RDF and the
title, creator,
description, and date elements
from the Dublin Core. We have no choice about these names; they are
established by their respective specifications. If we want standard
software, which understands RDF and the Dublin Core, to understand
our documents, then we have to use these names. Example 4-2 combines this description with the actual list
of paintings.



[bookmark: xmlnut2-CHP-4-EX-2]
Example 4-2. A list of paintings including catalog information about the list 

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

  <RDF>
    <Description
        about="http://www.cafeconleche.org/examples/impressionists.xml">
      <title> Impressionist Paintings </title>
      <creator> Elliotte Rusty Harold </creator>
      <description>
        A list of famous impressionist paintings organized
        by painter and date
      </description>
      <date>2000-08-22</date>
    </Description>
  </RDF>

  <painting>
    <title>Memory of the Garden at Etten</title>
    <artist>Vincent Van Gogh</artist>
    <date>November, 1888</date>
    <description>
      Two women look to the left. A third works in her garden.
    </description>
  </painting>

  <painting>
    <title>The Swing</title>
    <artist>Pierre-Auguste Renoir</artist>
    <date>1876</date>
    <description>
      A young girl on a swing. Two men and a toddler watch.
    </description>
  </painting>

  <!-- Many more paintings... -->

</catalog>





Now we have a problem. Several elements have been overloaded with
different meanings in different parts of the document. The
title element is used for both the title of the
page and the title of a painting. The date element
is used for both the date the page was written and the date the
painting was painted. One description element
describes pages, while another describes paintings.



This presents all sorts of problems. Validation is difficult because
catalog and Dublin Core elements with the same name have different
content specifications. Web browsers may want to hide the page
description while showing the painting description, but not all
stylesheet languages can tell the difference between the two.
Processing software may understand the date format used in the Dublin
Core date element, but not the more free-form
format used in the painting date element.



We could change the names of the elements from our vocabulary,
painting_title instead of
title, date_painted instead of
date, and so on. However, this is inconvenient if
you already have a lot of documents marked up in the old version of
the vocabulary. And it may not be possible to do this in all cases,
especially if the name collisions occur not because of conflicts
between your vocabulary and a standard vocabulary, but because of
conflicts between two or more standard vocabularies. For instance,
RDF just barely avoids a collision with the Dublin Core over the
Description and description
elements.



In other cases, there may not be any name conflicts, but it may still
be important for software to determine quickly and decisively to
which XML application a given element or attribute belongs. For
instance, an XSLT processor needs to distinguish between XSLT
instructions and [bookmark: IXTR3-81] [bookmark: IXTR3-82]literal [bookmark: IXTR3-83]result-tree [bookmark: IXTR3-84]elements.
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stream
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stream
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endstream
endobj
325 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 339 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
326 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 339 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
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endstream
endobj
328 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 339 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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endstream
endobj
333 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 339 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
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Using Registration Wizard[bookmark: NBE63][bookmark: NBE67][bookmark: NBE6B][bookmark: NBE6F]


This chapter provides an overview of the registration wizard and describes
how to:

	
Register a component or iScript


	
Register the component in multiple portals


	
Register a mobile page
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Once you have created your pages and assigned them to a component, you
will need to register that component to display the transaction page in the
browser. You can do this using the Registration Wizard. The wizard gathers
information, then attaches the component to a menu, assigns a permission list
to allow security access rights, and places a content reference entry in the
portal registry, which displays the component to the user on the navigation
menu.


Note. Before running the registration wizard, the menu definition,
permission list, and folder must exist. The wizard does not create these definitions.
Instead it matches existing definitions to one another and creates the content
reference.
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content reference


	
A reference to a URL (Uniform Resource Locator) for a transaction page.
Appears as a link in the navigation menu at runtime. 


	

iScript


	
A specialized PeopleCode function that generates dynamic web content.


See Internet Script Classes (iScript).
    


	

permission list


	
A set of access rights to application objects, including processes and
reports, weblib functions, and other elements. 


See Working With Permission Lists.
    


	

portal registry


	
A tree structure in which content for a portal is organized, classified,
and registered. A portal registry consists of folders, content references,
and nodes.
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In Application Designer, open the component definition you want to register.
If you are creating a new component, make sure you save it before opening
registration wizard. For iScripts, open the record definition that holds the
iScript function. By convention, such records begin with the WEBLIB_ prefix.

You can access the registration wizard using any of the following methods:

	

[image: ]


	
Click the Register Component or Register iScript icon in the toolbar


	

Pop-up menu


	
Select Register Component from the pop-up menu after right clicking
on the component.


	

Tools menu


	
Select Register Component...or Register iScript from the Tools menu.





Note. All settings in the Registration Wizard default to
those referenced in the previous Wizard session.

 The Create Content Reference screen of the Registration Wizard enables
you to assign the component to a portal and assign a content reference name.
	

Target Content


	
Select this checkbox to register all forms of target content (excluding
homepage).


	

Homepage Pagelet


	
Select to register a new homepage pagelet.  The homepage template will
be applied automatically.


	

Portal & Folder Name


	
Click the Select button to change the portal or folder name.  Click
the Open Selected button to launch a browser that will take you to the administration
page to create a new folder if necessary.  The default values are the last
ones referenced by the Wizard.  


	

Content Reference Name


	
The name is automatically generated, including the market code as the
suffix.


	

Content Reference Label


	
This is the CREF hyperlink that the user sees as the registry entry.


	

Long Description


	
Enter the hover text for the CREF hyperlink.


	

Sequence Number[bookmark: NBF4A]


	
Enter a numeral to control the order the component appears in within
the chosen folder.


	

Product


	
Enter the 2 character product code.


	

Template Name


	
Specify the template to be used from the drop-down menu.

If you specified that the target content should be accessed as a homepage
pagelet, then this field will not be displayed, and the homepage template
will be applied automatically. 


	

Object Owner ID[bookmark: NBF68]


	
This field is used to keep track of which application development groups
own the object.


	

Node Name


	
Click Select to change the Node name, or click The “Open Selected”
buttons throughout the Wizard will launch a browser and take you to that administration
page, and you can view the properties of the node.  


	

Always use default local node


	
Check to always override the selected node name with the specified default
local node.


	

"Open" URI Base


	
Enter the URI that specifies for PeopleSoft Application Designer the
location of your PIA site. This is for informational purposes only. It is
used only for the “Open Selected” button and not stored to the
database.





To register a component or iScript:

	
Open the component or iScript you wish to register.

You can also launch the Registration Wizard from the menu designer by
right clicking on a menu item that points to a component.


	
Open the registration wizard.

Select Tools, Register in Portal or used the icon on the Toolbar.

The Start screen of the registration wizard gives the option of adding
the component to a menu, a portal registry, and/or a permission list. If this
is a new component and the first time you are running the wizard, you should
select all three options. If you have already run the Wizard on this particular
component and just need to add it to an additional permission list or portal,
deselect the other options.

	

Add this component to a menu


	
Select to add the component to a menu. You must create the menu definition
first if it does not already exist. You specify the menu on the following
screen of the Registration Wizard. If you do not select this option, you will
need to add the component to the menu manually using the Menu designer.


See Creating Custom Component Menus.
    


	

Add this component to a portal registry


	
Select if you want to create a content reference for the component and
adds it to the portal registry you specify on the Create Content Reference
screen of the Registration Wizard.


	

Add this component to a permission list


	
Select if you want to specify the permission list on the final screen
of the Registration Wizard.




If this is a new component or iScript and the first time you’ve
run the Registration Wizard, you will most likely want all 3 options checked.
 If you are re-running the Wizard to simply add the component to an additional
permission list or another portal, you would clear the other options.

The wizard remembers the selection you made the last time you ran the
wizard, and defaults those selections for you.


	
Click Next.

If you selected to add the component to a menu, the next screen, Add
to Menu and Bar, opens. 


	
Use the Select button to find the Menu Name and the drop
down list box to assign the Bar Name, then click Next. 

These names are not exposed to users, but are required for internal
location purposes. Click the Open Selected... button to open the menu you
selected in Application Designer. To view the menu definition without closing
the Wizard, drag the Registration Wizard to the side.


	
On the Create Content Reference screen, select Target Content
or Homepage Pagelet.

If the component is a standard transaction, register it as Target Content.


	
Complete all fields in the Create Content Reference screen
and click Next.


	
Click the Select button to
find your Menu Name, then use the drop-down to select the name that will display
on the Bar.  

Menus are used as logical groupings to which you can apply security,
PeopleSoft components are addressed by Menu Name (the URL includes the menu
name).  To add this component to a menu, specify the menu name and bar name.

If you did not select the checkbox next to Add this component to a menu
on the Prompt page, this page will display with the Menu name and the Select
button only. You will then need to select the correct menu that already contains
the component. 

If you are working with an iScript, you must select the iScript function
to register.


	
Click Next



	
Check Target Content, if your
component is a standard transaction and complete the appropriate fields.

See the term table above for definitions of each field.

If you did not select Add this Component to a Portal Registry in the
Prompt page, this page will not display.


	
Click Next.


	
Select the appropriate Permission List, check all the actions
you want to grant this component or iScript and enter the base URI.

Use the Select button to look-up and select
a permission list.

If you did not select Add this Component to a Permission List, this
page will not display.


	
Click Next.


	
Review the selections made so far.  If you need to change
anything, use the Back button to edit your entries.

Check the options in the Add to project area
to place your item into an active PeopleTools project. This is cumulative
behavior – the more times you run the Wizard while the project is active,
the more menus, registry structures and permission lists are added to that
project.


	
Click Finish to complete the
registry process into the specified Portal.  

If you click Cancel all the entries you have made in the Wizard will
be lost and no changes will be made.




See Also


Creating Menu Definitions



Working With Permission Lists
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After you have used the Registration Wizard to register your new component
into the Portal you may need to register the component in other portals also.

There are two ways to do this.  

	
You can use the Portal Registration Wizard again.  Select
only the second option: Add this component to a portal registry.  Then re-enter
the Content Reference Label, Long Description, and Sequence Number (if not
1) to match the other portal’s entry.


	
You can just copy the component to other portals from portal
Administration pages in the web client.


See 



PeopleTools Internet Technology


.
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As with a component or iScript, you can also register a mobile page
in the portal using the registration wizard, though the wizard is slightly
different This wizard always assigns the mobile page to the MOBILE portal
and does not require a node name.

To register a mobile page in the portal:

	
Open the mobile page you want to register.


	
Open the registration wizard.

Use any one of three methods to do this: the Registration Wizard icon
in the toolbar, from the Tools menu, or from the pop-up menu.

The Register Mobile Page of the wizard opens.


	
Set the Folder Name and Content Reference information.


	
Assign the Sequence Number, Product, and Template Name.


	
Select the Object Owner Id from the drop-down box.


	
Select Next.

The final screen of the wizard opens enabling you to verify the settings
you have selected. The registration wizard will also add your registry entry
to the current project. The Registry entry check box is selected by default. 


	
Review your settings in the output window and select Finish.




See Also


Using Mobile Pages
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endobj
359 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 382 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
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endstream
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<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 382 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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endstream
endobj
365 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 382 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰\�1Â0EwŸâÁip“^‰u`@l0€(,\;v„Ú¡‰ÞûßVó¦„;ˆÁHìßçF'¼TíU>�ðU�ÎÆµ5=Æ“ÄImÚØî&ÕÛfZ½Fß…�µO¸ÙŒÞÅ¸—`ïi®“â;]ä(!úî…jÿKÝ�äÿˆ¼ÆØßT{Œ,Š;Áè8æ†O=Ž|Š|¦#ýŽFF‡
endstream
endobj
368 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 382 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
369 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 382 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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endstream
endobj
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<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 382 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
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/F6 417 0 R /F7 418 0 R /F8 419 0 R /F9 420 0 R >>
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3.9. Two DTD Examples


Some of the best techniques for DTD design only become apparent when
you look at larger documents. In this section, we'll
develop DTDs that cover the two different document formats for
describing people that were presented in Example 2-4
and Example 2-5 of the last chapter.



[bookmark: xmlnut2-CHP-3-SECT-9.1]
3.9.1. Data-Oriented DTDs


Data-[bookmark: IXT-3-239845]
[bookmark: IXT-3-239846]oriented
DTDs are very straightforward. They make heavy use of sequences,
occasional use of choices, and almost no use of mixed content. Example 3-6 shows such a DTD. Since this is a small
example, and since it's easier to understand when
both the document and the DTD are on the same page,
we've made this an internal DTD included in the
document. [bookmark: IXT-3-239847]However, it would be easy to take it out
and put it in a separate file.



[bookmark: xmlnut2-CHP-3-EX-6]
Example 3-6. A flexible yet data-oriented DTD describing people 

<?xml version="1.0"?>
<!DOCTYPE person  [
  <!ELEMENT person (name+, profession*)>
  <!ELEMENT name EMPTY>
  <!ATTLIST name first CDATA #REQUIRED
                 last  CDATA #REQUIRED>
  <!-- The first and last attributes are required to be present
       but they may be empty. For example,
       <name first="Cher" last=""> -->
  <!ELEMENT profession EMPTY>
  <!ATTLIST profession value CDATA #REQUIRED>
]>
<person>
  <name first="Alan" last="Turing"/>
  <profession value="computer scientist"/>
  <profession value="mathematician"/>
  <profession value="cryptographer"/>
</person>





The DTD here is contained completely inside the internal DTD subset.
First a person ELEMENT declaration states that
each person must have one or more
name children, and zero or more
profession children, in that order. This allows
for the possibility that a person changes his name or uses aliases.
It assumes that each person has at least one name but may not have a
profession.



This declaration also requires that all name
elements precede all profession elements. Here the
DTD is less flexible than it ideally would be.
There's no particular reason that the names have to
come first. However, if we were to allow more random ordering, it
would be hard to say that there must be at least one
name. One of the weaknesses of DTDs is that it
occasionally forces extra sequence order on you when all you really
need is a constraint on the number of some element. Schemas are more
flexible in this regard.



Both name and profession
elements are empty so their declarations are very simple. The
attribute declarations are a little more complex. In all three cases
the form of the attribute is open, so all three attributes are
declared to have type CDATA. All three are also
required. However, note the use of comments to suggest a solution for
edge cases such as celebrities with no last names. Comments are an
essential tool for making sense of otherwise obfuscated DTDs.
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3.9.2. Narrative-Oriented DTDs
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[bookmark: IXT-3-239849]Narrative-oriented
DTDs tend be a lot looser and make much heavier use of mixed content
than do DTDs that describe more database-like documents.
Consequently, they tend to be written from the bottom up, starting
with the smallest elements and building up to the largest. They also
tend to use parameter entities to group together similar content
specifications and attribute lists.



Example 3-7 is a standalone DTD for biographies like
the one shown in Example 2-5 of the last chapter.
Notice that not everything it declares is actually present in Example 2-5. That's often the case with
narrative documents. For instance, not all web pages contain
unordered lists, but the XHTML DTD still needs to declare the
ul element for those XHTML documents that do
include them. Also, notice that a few attributes present in Example 2-5 have been made into fixed defaults here. Thus,
they could be omitted from the document itself, once it is attached
to this DTD.
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Example 3-7. A narrative-oriented DTD for biographies 

<!ATTLIST biography xmlns:xlink CDATA #FIXED
                                       "http://www.w3.org/1999/xlink">

<!ELEMENT person (first_name, last_name)>
<!-- Birth and death dates are given in the form yyyy/mm/dd -->
<!ATTLIST person born CDATA #IMPLIED
                 died CDATA #IMPLIED>

<!ELEMENT date   (month, day, year)>
<!ELEMENT month  (#PCDATA)>
<!ELEMENT day    (#PCDATA)>
<!ELEMENT year   (#PCDATA)>

<!-- xlink:href must contain a URI.-->
<!ATTLIST emphasize xlink:type (simple) #IMPLIED
                    xlink:href CDATA   #IMPLIED>

<!ELEMENT profession (#PCDATA)>
<!ELEMENT footnote   (#PCDATA)>

<!-- The source is given according to the Chicago Manual of Style
     citation conventions -->
<!ATTLIST footnote source CDATA #REQUIRED>

<!ELEMENT first_name (#PCDATA)>
<!ELEMENT last_name  (#PCDATA)>

<!ELEMENT image EMPTY>
<!ATTLIST image source CDATA   #REQUIRED
                width  NMTOKEN #REQUIRED
                height NMTOKEN #REQUIRED
                ALT    CDATA   #IMPLIED
>
<!ENTITY % top_level "( #PCDATA | image | paragraph | definition 
                      | person | profession | emphasize | last_name
                      | first_name | footnote | date )*">

<!ELEMENT paragraph  %top_level; >
<!ELEMENT definition %top_level; >
<!ELEMENT emphasize  %top_level; >
<!ELEMENT biography  %top_level; >





The root biography element has a classic
mixed-content declaration. Since there are several elements that can
contain other elements in a fairly unpredictable fashion, we group
all the possible top-level elements (elements that appear as
immediate children of the root element) in a single
top_level entity reference. Then we can make all
of them potential children of each other in a straightforward way.
This also makes it much easier to add new elements in the future.
That's important since this one small example is
almost certainly not broad enough to cover all possible biographies.
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3.7. Parameter Entities


[bookmark: IXT-3-239833]It is not uncommon for multiple
elements [bookmark: xmlnut2-IDXTERM-312][bookmark: IXT-3-239834]to share all or
part of the same attribute lists and content specifications. For
instance, any element that's a simple XLink will
have xlink:type and xlink:href
attributes, and perhaps xlink:show and
xlink:actuate attributes. In XHTML, a
th element and a td element
contain more or less the same content. Repeating the same content
specifications or attribute lists in multiple element declarations is
tedious and error-prone. It's entirely possible to
add a newly defined child element to the declaration of some of the
elements but forget to include it in others.



For example, consider an XML application for residential real-estate
listings that provides separate elements for apartments, sublets,
coops for sale, condos for sale, and houses for sale. The element
declarations might look like this:



<!ELEMENT apartment (address, footage, rooms, baths, rent)>
<!ELEMENT sublet    (address, footage, rooms, baths, rent)>
<!ELEMENT coop      (address, footage, rooms, baths, price)>
<!ELEMENT condo     (address, footage, rooms, baths, price)>
<!ELEMENT house     (address, footage, rooms, baths, price)>



There's a lot of overlap between the declarations,
i.e., a lot of repeated text. And if you later decide you need to add
an additional element, available_date for
instance, then you need to add it to all five declarations. It would
be preferable to define a constant that can hold the common parts of
the content specification for all five kinds of listings and refer to
that constant from inside the content specification of each element.
Then to add or delete something from all the listings,
you'd only need to change the definition of the
constant.



An entity reference is the obvious candidate here. However, general
entity references are not allowed to provide replacement text for a
content specification or attribute list, only for parts of the DTD
that will be included in the XML document itself. Instead, XML
provides a new construct exclusively for use inside DTDs, the
parameter entity, which is referred to by a
[bookmark: xmlnut2-IDXTERM-314]parameter entity
reference. Parameter entities behave like and are declared
almost exactly like a general entity. However, they use a
% instead of an &, and they
can only be used in a DTD while general entities can only be used in
the document content.



[bookmark: xmlnut2-CHP-3-SECT-7.1]
3.7.1. Parameter Entity Syntax


A [bookmark: IXT-3-239835]parameter entity reference is declared much
like a general entity reference. However, an extra percent sign is
placed between the <!ENTITY and the name of the
entity. For example:



<!ENTITY % residential_content "address, footage, rooms, baths">
<!ENTITY % rental_content      "rent">
<!ENTITY % purchase_content    "price">



Parameter entities are dereferenced in the same way as a general
entity reference, only with a percent sign instead of an ampersand:



<!ELEMENT apartment (%residential_content;, %rental_content;)>
<!ELEMENT sublet    (%residential_content;, %rental_content;)>
<!ELEMENT coop      (%residential_content;, %purchase_content;)>
<!ELEMENT condo     (%residential_content;, %purchase_content;)>
<!ELEMENT house     (%residential_content;, %purchase_content;)>



When the parser reads these declarations, it substitutes the
entity's replacement text for the entity reference.
Now all you have to do to add an available_date
element to the content specification of all five listing types is add
it to the residential_content entity like this:



<!ENTITY % residential_content "address, footage, rooms,
                                baths, available_date">



The same technique works equally well for attribute types and element
names. You'll see several examples of this in the
next chapter on namespaces and in Chapter 9.



This trick is limited to [bookmark: IXT-3-239836]external DTDs.
[bookmark: IXT-3-239837]Internal DTD subsets do not allow
parameter entity references to be only part of a markup declaration.
However, parameter entity references can be used in internal DTD
subsets to insert one or more entire markup declarations, typically
through external parameter entities.





[bookmark: xmlnut2-CHP-3-SECT-7.2]
3.7.2. Redefining Parameter Entities


[bookmark: IXT-3-239838]What
makes parameter entity references particularly powerful is that they
can be redefined. If a document uses both internal and external DTD
subsets, then the internal DTD subset can specify new replacement
text for the entities. If ELEMENT and
ATTLIST declarations in the external DTD subset
are written indirectly with parameter entity references instead of
directly with literal element names, the internal DTD subset can
change the DTD for the document. For instance, a single document
could add a bedrooms child element to the listings
by redefining the residential_content entity like
this:



<!ENTITY % residential_content "address, footage, rooms,
                                bedrooms, baths, available_date">



In the event of conflicting entity declarations, the first one
encountered takes precedence. The parser reads the internal DTD
subset first. Thus the internal definition of the
residential_content entity is used. When the
parser reads the external DTD subset, every declaration that uses the
residential_content entity will contain a
bedrooms child element it
wouldn't otherwise have.



Modular XHTML, which we'll discuss in Chapter 7, makes heavy use of this technique to allow
particular documents to select only the subset of HTML that they
actually need.





[bookmark: xmlnut2-CHP-3-SECT-7.3]
3.7.3. External DTD Subsets


Real-world [bookmark: IXT-3-239839]DTDs can be quite complex. The SVG DTD is
over 1,000 lines long. The XHTML 1.0 strict DTD (the smallest of the
three XHTML DTDs) is more than 1,500 lines long. And these are only
medium-sized DTDs. The DocBook XML DTD is over 11,000 lines long. It
can be hard to work with, comprehend, and modify such a large DTD
when it's stored in a single monolithic file.



Fortunately, DTDs can be broken up into independent pieces. For
instance, the DocBook DTD is distributed in 28 separate pieces
covering different parts of the spec: one for tables, one for
notations, one for entity declarations, and so on. These different
pieces are then combined at validation time using
[bookmark: IXT-3-239840]external parameter entity
references.



An external parameter entity is declared using a normal
ENTITY declaration with a % sign just like a
normal parameter entity. However, rather than including the
replacement text directly, the declaration contains the
SYSTEM keyword followed by a URI to the DTD piece
it wants to include. For example, the following
ENTITY declaration defines an external entity
called names whose content is taken from the file at the relative URI
names.dtd. Then the parameter
entity reference %names; inserts the contents of
that file into the current DTD.



<!ENTITY % names SYSTEM "names.dtd">
%names;



You can use either relative or absolute URIs as convenient. In most
situations, relative URIs are [bookmark: IXTR3-144]more practical.
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H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
430 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰D�±Â0Dw�ÅÍL6Q•|CÅÀPuk+�$ºðûØµÓ¹Ø÷œä"x�Œªš+%ëVZ.jd÷…x¡({]ÉÔ]Ó|âJ�:ÆÕ˜Jg–J±½D¯#ß=�°ìk›é‰�Z75ßüÔÆÃÈ˜âx=Ãù½ÇoÚsÙ“” GØõô`
X1}
endstream
endobj
435 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰\�1Â0EwŸâÁip“^‰u`@l0€(,\;v„Ú¡‰ÞûßVó¦„;ˆÁHìßçF'¼TíU>�ðU�ÎÆµ5=Æ“ÄImÚØî&ÕÛfZ½Fß…�µO¸ÙŒÞÅ¸—`ïi®“â;]ä(!úî…jÿKÝ�äÿˆ¼ÆØßT{Œ,Š;Áè8æ†O=Ž|Š|¦#ýŽFF‡
endstream
endobj
438 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
439 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
€0…÷œâ!-¡ô‚ƒ88ˆ›J+èâõMú3”×÷}Ir8A†ãúÞƒÜŠ…ŸbŒX7Æ®Ø32Ù ~y[Í†’úØ}´«�Ýë %“¥o=X—æ¥íKáå@ñ3Mô0‡o"±
endstream
endobj
441 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰LŽ;Â@D{ŸbNÙ+6a¯€D�((Pª@R� áúø³Ž(Ö¶fÞØû&ÁÄ`ÇûÜé‚—JŸ|UÆ×™q£Æ¨ŒÕúTÞ÷²Ö…Ê4´b£$"n.¤=Ì¨!‹9×i=ÓÏ©8ÚT}ç.‚æWûújÍ‘ä¶‹=Ÿ¡äñ´!žwä�¹o8Ó‰~öÂ6›
endstream
endobj
446 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
448 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰Qð5Œ=Î.Œkt�˜;)Ôö¥Fa‹eÐvŠrX‰FiÔ2¨J”Â÷hŠ¬I\ÕR•o43æU�@a	[‚Za	A‚E`é~O�`é~S‚Æh.m«´)šK�tÈqìë§ôÿCîú	0m:ý
endstream
endobj
450 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰DQ9NAÌûŽ‰Öãv_@"@ˆ�@$|�Ýåj�vå©Ãã*�Ê»½\dý?ñdMÎ2ÆßŒßYÞn m�Áyã\©ÏÔ›{ê�þÞSïFl©ú‡§>xoh&_öUdÙ«ÌDÚ¡‰…¦�Öž*½Ç„z8!sÝÆ\ÆCÆ\•þÊ\•Çª¦îô»Qç¹:ùál�Éeˆï1‰©#üÂH:âc¡Ó±7Ð ¨ÂÓa{%Âaû(ZxË‹@�pÔ}=¼e�E8sÖ}MÊ}¹
0�³‡
endstream
endobj
451 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 452 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
386 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 20 255 404 822 ]
/Filter [ /FlateDecode ] /FormType 1 /Length 63069
/Matrix [ 0 -1 1 0 -235 659 ] /PTEX.FileName (./fig4b.pdf)
/PTEX.InfoDict 453 0 R /PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs8 468 0 R >>
/Font << /F1 454 0 R /F10 463 0 R /F11 464 0 R /F12 465 0 R /F13 466 0 R
/F14 467 0 R /F2 455 0 R /F3 456 0 R /F4 457 0 R /F5 458 0 R
/F6 459 0 R /F7 460 0 R /F8 461 0 R /F9 462 0 R >>
/Pattern << /P01 469 0 R /P02 470 0 R /P03 471 0 R /P04 472 0 R /P05 473 0 R
/P06 474 0 R /P07 475 0 R /P08 476 0 R /P09 477 0 R /P10 478 0 R
/P11 479 0 R /P12 480 0 R /P13 481 0 R /P14 482 0 R /P15 483 0 R
/P16 484 0 R /P17 485 0 R /P18 486 0 R /P19 487 0 R /P20 488 0 R
/P21 489 0 R /P22 490 0 R /P23 491 0 R /P24 492 0 R /P25 493 0 R >>
/ProcSet [ /PDF /Text ] >> >>
stream
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‰+Ú~d�ÙåŠ6Ž¼NKÚ~äcÿ¶9¯hãÀý´¢íGÞ§m¸Ÿ´ýÃÎ§ålÿ{¬(XÎÆ‘ór¶Ù£Ååly�Ö³ýÈívZÏÆ‘óÞmyŸÖ³ñ™éõXÏÆ�çi=Û�l§ålXOËÙ8ò>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
471 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 494 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
472 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 494 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰D�±Â0Dw�ÅÍL6Q•|CÅÀPuk+�$ºðûØµÓ¹Ø÷œä"x�Œªš+%ëVZ.jd÷…x¡({]ÉÔ]Ó|âJ�:ÆÕ˜Jg–J±½D¯#ß=�°ìk›é‰�Z75ßüÔÆÃÈ˜âx=Ãù½ÇoÚsÙ“” GØõô`
X1}
endstream
endobj
477 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 494 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰\�1Â0EwŸâÁip“^‰u`@l0€(,\;v„Ú¡‰ÞûßVó¦„;ˆÁHìßçF'¼TíU>�ðU�ÎÆµ5=Æ“ÄImÚØî&ÕÛfZ½Fß…�µO¸ÙŒÞÅ¸—`ïi®“â;]ä(!úî…jÿKÝ�äÿˆ¼ÆØßT{Œ,Š;Áè8æ†O=Ž|Š|¦#ýŽFF‡
endstream
endobj
480 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 494 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
481 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
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endstream
endobj
493 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 494 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
514 0 obj
<< /Filter /FlateDecode /Length 4231 >>
stream
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3.6. External Unparsed Entities and Notations


Not [bookmark: xmlnut2-IDXTERM-293]
[bookmark: xmlnut2-IDXTERM-294] [bookmark: xmlnut2-IDXTERM-295] [bookmark: xmlnut2-IDXTERM-296]all data [bookmark: xmlnut2-IDXTERM-297] [bookmark: xmlnut2-IDXTERM-298]is
XML. There are a lot of ASCII text files in the world that
don't give two cents about escaping
< as &lt; or adhering to
the other constraints by which an XML document is limited. There are
probably even more JPEG photographs, GIF line art, QuickTime movies,
MIDI sound files, and so on. None of these are well-formed XML, yet
all of them are necessary components of many documents.



The mechanism that XML suggests for embedding these things in your
documents is the external unparsed entity. The
DTD specifies a name and a URI for the entity containing the non-XML
data. For example, this [bookmark: IXTR3-136]ENTITY declaration
associates the name [bookmark: IXT-3-239829]turing_getting_off_bus
with the JPEG image at http://www.turing.org.uk/turing/pi1/bus.jpg:



<!ENTITY turing_getting_off_bus
         SYSTEM "http://www.turing.org.uk/turing/pi1/bus.jpg"
         NDATA jpeg>



[bookmark: xmlnut2-CHP-3-SECT-6.1]
3.6.1. Notations


Since the data is not in XML format, the [bookmark: IXT-3-239830]NDATA declaration
specifies the type of the data. Here the name jpeg
is used. XML does not recognize this as meaning an image in a format
defined by the Joint Photographs Experts Group. Rather this is the
name of a notation declared elsewhere in the DTD using a
NOTATION declaration like this:



<!NOTATION jpeg SYSTEM "image/jpeg">



Here we've used the MIME media type image/jpeg as
the external identifier for the notation. However, there is
absolutely no standard or even a suggestion for exactly what this
identifier should be. Individual applications must define their own
requirements for the contents and meaning of notations.





[bookmark: xmlnut2-CHP-3-SECT-6.2]
3.6.2. Embedding Unparsed Entities in Documents


The DTD only declares the existence, location, and type of the
unparsed entity. To actually include the entity in the document at
one or more locations, you insert an element with an
[bookmark: IXT-3-239831]ENTITY type
attribute whose value is the name of an unparsed entity declared in
the DTD. You do not use an entity reference like
&turing_getting_off_bus;. Entity references
can only refer to parsed entities.



Suppose the image element and its
source attribute are declared like this:



<!ELEMENT image EMPTY>
<!ATTLIST image source ENTITY #REQUIRED>



Then, this image element would refer to the
photograph at http://www.turing.org.uk/turing/pi1/bus.jpg:



<image source="turing_getting_off_bus"/>



We should warn you that XML doesn't guarantee any
particular behavior from an application that encounters this type of
unparsed entity. It very well may not display the image to the user.
Indeed, the parser may be running in an environment where
there's no user to display the image to. It may not
even understand that this is an image. The parser may not load or
make any sort of connection with the server where the actual image
resides. At most, it will tell the application on whose behalf
it's parsing that there is an unparsed entity at a
particular URI with a particular notation and let the application
decide what, if anything, it wants to do with that information.





[bookmark: ch03-42-fm2xml]TIP: 
Unparsed general entities are not the only plausible way to embed
non-XML content in XML documents. In particular, a simple URL,
possibly associated with an XLink, does a fine job for many purposes,
just as it does in HTML (which gets along just fine without any
unparsed entities). Including all the necessary information in a
single empty element like <image
source =
"http://www.turing.org.uk/turing/pi1/bus.jpg"
/> is arguably preferable to splitting the same
information between the element where it's used and
the DTD of the document in which it's used. The only
thing an unparsed entity really adds is the notation, but
that's too nonstandard to be of much use.
 In fact,
many experienced XML developers, including the authors of this book,
feel strongly that unparsed entities are a complicated, confusing
mistake that should never have been included in XML in the first
place. Nonetheless, they are a part of the specification, so we
describe them here.







[bookmark: xmlnut2-CHP-3-SECT-6.3]
3.6.3. Notations for Processing Instruction Targets


Notations [bookmark: IXT-3-239832]can also be used to identify the exact
target of a processing instruction. A processing instruction target
must be an XML name, which means it can't be a full
path like /usr/local/bin/tex. A notation can
identify a short XML name like tex with a more
complete specification of the external program for which the
processing instruction is intended. For example, this notation
associates the target tex with the more complete
path /usr/local/bin/tex:



<!NOTATION tex SYSTEM "/usr/local/bin/tex">



In practice, this technique isn't much used or
needed. Most applications that read XML files and pay attention to
particular processing instructions simply recognize a particular
target [bookmark: IXTR3-137]
[bookmark: IXTR3-138][bookmark: IXTR3-139]string like php or
[bookmark: IXTR3-140]
[bookmark: IXTR3-141]
[bookmark: IXTR3-142]
[bookmark: IXTR3-143]robots. 
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 /PaintType 2
/PatternType 1 /Resources 567 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
554 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 567 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
€0…÷œâ!-¡ô‚ƒ88ˆ›J+èâõMú3”×÷}Ir8A†ãúÞƒÜŠ…ŸbŒX7Æ®Ø32Ù ~y[Í†’úØ}´«�Ýë %“¥o=X—æ¥íKáå@ñ3Mô0‡o"±
endstream
endobj
556 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 567 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰LŽ;Â@D{ŸbNÙ+6a¯€D�((Pª@R� áúø³Ž(Ö¶fÞØû&ÁÄ`ÇûÜé‚—JŸ|UÆ×™q£Æ¨ŒÕúTÞ÷²Ö…Ê4´b£$"n.¤=Ì¨!‹9×i=ÓÏ©8ÚT}ç.‚æWûújÍ‘ä¶‹=Ÿ¡äñ´!žwä�¹o8Ó‰~öÂ6›
endstream
endobj
561 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 567 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
563 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 567 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
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2.10. Checking Documents for Well-Formedness


Every
[bookmark: IXT-2-238837]XML
[bookmark: IXT-2-238838]
[bookmark: IXT-2-238839]document,
[bookmark: IXT-2-238840]without
exception, must be well-formed. This means it must adhere to a number
of rules, including the following:



	
Every start-tag must have a matching end-tag.


	
Elements may nest, but may not overlap.


	
There must be exactly one root element.


	
Attribute values must be quoted.


	
An element may not have two attributes with the same name.


	
Comments and processing instructions may not appear inside tags.


	
No unescaped < or &
signs may occur in the character data of an element or attribute.





This is not an exhaustive list. There are many, many ways a document
can be malformed. You'll find a complete list in
Chapter 20. Some of these involve constructs that
we have not yet discussed such as DTDs. Others are extremely unlikely
to occur if you follow the examples in this chapter (for example,
including whitespace between the opening < and
the element name in a tag).



Whether the error is small or large, likely or unlikely, an XML
parser reading a document is required to report it. It may or may not
report multiple well-formedness errors it detects in the document.
However, the parser is not allowed to try to fix the document and
make a best-faith effort of providing what it thinks the author
really meant. It can't fill in missing quotes around
attribute values, insert an omitted end-tag, or ignore the comment
that's inside a start-tag. The parser is required to
return an error. The objective here is to avoid the bug-for-bug
compatibility wars that plagued early web browsers and continue to
this day. Consequently, before you publish an XML document, whether
that document is a web page, input to a database, or something else,
you'll want to check it for well-formedness.



The simplest way to do this is by loading the document into a web
browser that understands XML documents such as Mozilla. If the
document is well-formed, the browser will display it. If it
isn't, then it will show an error message.



Instead of loading the document into a web browser, you can use an
XML parser directly. Most XML parsers are not intended for end users.
They are class libraries designed to be embedded into an
easier-to-use program such as Mozilla. They provide a minimal
command-line interface, if that; that interface is often not
particularly well documented. Nonetheless, it can sometimes be
quicker to run a batch of files through a command-line interface than
loading each of them into a web browser. Furthermore, once you learn
about DTDs and schemas, you can use the same tools to validate
documents, which most web browsers won't do.



There are many XML parsers available in a variety of languages. Here,
we'll demonstrate checking for well-formedness with
the [bookmark: IXT-2-238841]
[bookmark: IXT-2-238842]Apache XML
Project's Xerces-J 1.4, which you can download from
http://xml.apache.org/xerces-j.
This open source package is written in pure Java so it should run
across all major platforms. The procedure should be similar for other
parsers, though details will vary.



To use this parser, you'll first need a Java 1.1 or
later compatible virtual machine. Virtual machines for Windows,
Solaris, and Linux are available from http://java.sun.com/. To install Xerces-J
1.4.4, just add xerces.jar and
xercesSamples.jar files to your Java class path.
In Java 2 you can simply put those .jar files
into your jre/lib/ext directory.



The class that actually checks files for well-formedness is called
[bookmark: IXT-2-238843]sax.SAXCount.
It's run from a Unix shell or DOS prompt like any
other standalone Java program. The command-line arguments are the
URLs to or filenames of the documents you want to check.
Here's the result of running
SAXCount against an early version of Example 2-5. The very first line of output tells you where
the first problem in the file is. The rest of the output is a more or
less irrelevant stack trace.



D:\xian\examples\02>java sax.SAXCount 2-5.xml
[Fatal Error] 2-5.xml:3:30: The value of attribute "height" must not contain the '<' character.
Stopping after fatal error: The value of attribute "height" must not contain the '<' character.
at org.apache.xerces.framework.XMLParser.reportError(XMLParser.java:
1282)
at org.apache.xerces.framework.XMLDocumentScanner.reportFatalXMLError(
XMLDocumentScanner.java:644)
at org.apache.xerces.framework.XMLDocumentScanner.scanAttValue(
XMLDocumentScanner.java:519)
at org.apache.xerces.framework.XMLParser.scanAttValue(
XMLParser.java:1932)
at org.apache.xerces.framework.XMLDocumentScanner.scanElement(
XMLDocumentScanner.java:1800)
at org.apache.xerces.framework.XMLDocumentScanner$ContentDispatcher.
dispatch(XMLDocumentScanner.java:1223)
at org.apache.xerces.framework.XMLDocumentScanner.parseSome(
XMLDocumentScanner.java:381)
at org.apache.xerces.framework.XMLParser.parse(XMLParser.java:1138)
at org.apache.xerces.framework.XMLParser.parse(XMLParser.java:1177)
at sax.SAXCount.print(SAXCount.java:135)
at sax.SAXCount.main(SAXCount.java:331)



As you can see, it found an error. In this case the error message
wasn't particularly helpful. The actual problem
wasn't that an attribute value contained a
< character. It was that the closing quote was
missing from the height attribute value. Still,
that was enough for us to locate and fix the problem. Despite the
long list of output, SAXCount only reports the
first error in the document, so you may have to run it multiple times
until all the mistakes are found and fixed. Once we fixed Example 2-5 to make it well-formed,
SAXCount simply reported how long it took to
parse the document and what it saw when it did:



D:\xian\examples\02>java sax.SAXCount 2-5.xml
2-5.xml: 140 ms (17 elems, 12 attrs, 0 spaces, 564 chars)



Now that the document has been corrected to be well-formed, it can be
passed to a web browser, a database, or whatever other program is
waiting to receive it. Almost any nontrivial document crafted by hand
will contain well-formedness mistakes. That makes it important to
check your work before publishing it.





[bookmark: ch02-23-fm2xml]TIP: 
This example works with Xerces-J 1.0 through 1.4.4. The recently
released Xerces-J 2.0 provides a similar program named
sax.Counter.










	[image: Previous]	[image: Home]	[image: Next]
	2.9. The XML Declaration	[image: Book Index]	3. Document Type Definitions 






[image: Library Navigation Links]

Copyright © 2002 O'Reilly & Associates. All rights reserved.




#Yë!,“x‹c¢³“Cgqg'‡ÖÂ[Â³)èŸ‚zAovÃ›Ï«e>m%Þ…}Õ×CÎõ[®åºßÐÐµØ…Rhè”œO—këÏÁ~%e`5oÑoÔ�!l+ó•Í×Ç\Fµx§cÜ·cúŸO–.æ´qü2¤÷”§¬ÿto¦3õ1ŒÐ*AÜûrHeZ¦¤…°Œ«Ç·5Èý!Ðá¹UaÅtxJ ½ä÷ÄÀ[gîâ@	>”½¯kø0îÂ7•Þ½æ.µTÊ6(I3¯o!ìo|Lc�‚1u~„2Z”E˜‚þ,·=4È8{•oØ¸³'äPï×¸Ç‡vS	5Š³sœÐQ¥‡ÿ_º„µ¦-åÂ7ì¶¤µtÊkxÜ¹nê#Ðf\>)95¥ß ¤”e\×qèËâþzÂú”I|º…ÑäëCXOÂy]vd)P‚1y¬&{©aBcYì… Çæ‹Ž/6öXFízÛs¡!0k!ÐîxŸoÆz%Ôõ¬ÇycÒ+¡¾±bÍÿ^	´PîC[á7-”Œ|óæ”w(½•°Ïcð¼	�n%þÌ}q-y‘¡µ„5%½ê—è&ùx™óÃü¨?€cðT»E”°·ñú„bXÇÜ!Iå®fc‚¹Ã··YtoÎ�èÕkn#4�J¨	ä—lx¡ï‡@÷¶
�µpZMŽGIô/„(r@S˜ãìµ^	ÊxŒÙZbèõ!Ô8R ½?¯f!ìÍÆ·.c�Yw„x˜7|W—ëA„õpÿ;Þ+9Ÿ¯¸Ÿz7ò¿Ì_¼ˆ{Ç*9ÔfâLxÃÍßIÈ¡².ž0ú¼‚>{´h?#cìJ ÄÞQ"[QŸ�Ž/´îá=ÞrèI�§“è²Ý=à‰vÍ¥”Y±û–pýV‚qmÞ‚™3Ü4¹B0?ypJ1?J0öÊïÝÖ#’¾”	‰iK1?J8®Í]èº«+9ôç]äæP½Ù^CO{‹Ú/z¾Üâ-ø�žO@è©—ÚQDIhè(É¤	Â~õ’|móõ„V‚¶Ñh–‡ LE÷`=‹ümÿž�ÃÍŽmØ“Ù/„XOµ¦`À¨÷CŽ“Ä§‹G0“¶Ôy¿g‘üÔŸ–ØÞLýñôePÿJY�y
A™Å§¿¹>÷C0/W’S'%‚zjÂóƒ•€ç,‚zWl
›i†Ô²xihÑ�ö…ë�Qì/B0&ˆýÑÆ¤ä¸~6OÜÿj�xåJý‰q0ÒH×ý‰?r 3�ÑúÕ™
‰zÐ:Ÿƒ×ó‘?ýVx·€w-•ÂÃ4Z€þ¼ªýs€v¿ˆ"nü|Vy|]p7.ý!Çµä¥Oî™ac e/§
²zžtAÏ/RèÉ1¦Þ°-ï^Õ}ðä¥¾”ñØN~ƒeè-¤&5òb×úôÅs¡ú÷[gg”t�O%�^Ëp�LZô‡ Çˆ+×âr�õGÐ÷ÿòŒ“ýQ‚zóýÌÏ¦õ)Ï³å‚zZÅÍ2¼±¿¿´â[á\Ü çBP¦Óøpà³¯‡ ?žÌæ–?nKð‘ƒò·ˆ÷®e6ïo´ƒëã!‡~âXKŒh¾`äcaœ¼óYÿ„ Ç!ñ¡•«Y69ôç]{h_A�3?(o{‡âS6b›ôè³yÇã—�é³… Lž!·^%ié'wªW.à@k_ãnÈJPËà‹¸oÔs%¨'cc])ª€þ†»®“’ƒÙ¤µ”ˆ�®„=	i»áé… ÇMÓÜÇ=Vr¨þ§¦ºüQrèKMôŽõJÐŸr£fJÎOÞÝ½á,K9|�òA™æž%‘ïÆÊ(9N¶K¦Ç=±2ó!V¦PZ1Øç¼ëCPO÷•2è·gõ(±2
™|käw²*A=5¡u|ãX=JŽ·YÄßùçbp«Y	ûã�ƒžJÞ!,ÓP32ñy!˜CØÄL?ç1‡J0®60
?Š|â?€7ÿ›Œ%à¿r�žýÃ]ÕãÏ9î¾�;ð„
‡ÿèaâýÅÿÛ¼À–¿ÑJi�«$"ó+Až¡ÎÚ…,Ý³|ä Þ�™jpÞ·¼{BXf²í[äÀç{…o–%ë‚ZJÁYŠ˜Uö+%ÑïÞ^_g.À˜ÛSÏxúÜ7WÛ�°ä ’yGIF87a“B÷€€€€€€€€€ÀÀÀ¢�hÕÌ»"""DDDUUUwwwÀÀÀ€€€€€@3f™Ìÿ3333f3™3Ì3ÿff3fff™fÌfÿ™™3™f™™™Ì™ÿÌÌ3ÌfÌ™ÌÌÌÿÿÿ3ÿfÿ™ÿÌÿÿ3333f3™3Ì3ÿ3333333f33™33Ì33ÿ3f3f33ff3f™3fÌ3fÿ3™3™33™f3™™3™Ì3™ÿ3Ì3Ì33Ìf3Ì™3ÌÌ3Ìÿ3ÿ3ÿ33ÿf3ÿ™3ÿÌ3ÿÿff3fff™fÌfÿf3f33f3ff3™f3Ìf3ÿffff3fffff™ffÌffÿf™f™3f™ff™™f™Ìf™ÿfÌfÌ3fÌffÌ™fÌÌfÌÿfÿfÿ3fÿffÿ™fÿÌfÿÿ™™3™f™™™Ì™ÿ™3™33™3f™3™™3Ì™3ÿ™f™f3™ff™f™™fÌ™fÿ™™™™3™™f™™™™™Ì™™ÿ™Ì™Ì3™Ìf™Ì™™ÌÌ™Ìÿ™ÿ™ÿ3™ÿf™ÿ™™ÿÌ™ÿÿÌÌ3ÌfÌ™ÌÌÌÿÌ3Ì33Ì3fÌ3™Ì3ÌÌ3ÿÌfÌf3ÌffÌf™ÌfÌÌfÿÌ™Ì™3Ì™fÌ™™Ì™ÌÌ™ÿÌÌÌÌ3ÌÌfÌÌ™ÌÌÌÌÌÿÌÿÌÿ3ÌÿfÌÿ™ÌÿÌÌÿÿÿÿ3ÿfÿ™ÿÌÿÿÿ3ÿ33ÿ3fÿ3™ÿ3Ìÿ3ÿÿfÿf3ÿffÿf™ÿfÌÿfÿÿ™ÿ™3ÿ™fÿ™™ÿ™Ìÿ™ÿÿÌÿÌ3ÿÌfÿÌ™ÿÌÌÿÌÿÿÿÿÿ3ÿÿfÿÿ™ÿÿÌÿÿÿþýü€€€€€€€€ˆˆˆªªª»»»ÝÝÝîîîêæÝ  ¤€€€ÿÿÿÿÿÿÿÿÿÿÿÛ!ùÿ,“Bþÿ	H° Áƒ*\È°¡Ã‡#JœH±¢Å‹3jÜÈ±£Ç� CŠI²¤É“(Sª\É²¥Ë—0cÊœI³¦Í›8sêÜÉ³çJ7�Ê*€ÑšF‰ºLjRéL§K›}*Õ&Ô–W?f}¹UeWŽ_Y†=96cÙ”gI¦µ¸¶jÌ¶áª¥ªö(M¦0ñúÜË·¯ß¢�/”Û4©]Áƒ+hXïâ��#K6ÜpìäË˜'+ŒÌ0óa«�C‹Mº´éÓ¨S£üÜ‘rAÇ\Â†’ègÛyYÿÃ=’pDÞŒ‡¾&èÛaqãÄ‡çU>ðxâÞÌƒ/ON�vÑÛÑ=rFè´;à’‡½\Oož½5YòÕ£¦ßýæ‡è\ù¾ÖväJŽ“Êµ¿FÄ×R‚þ”‚½ª¤0æWÂ¶N”Bcóöôy³õ9Ã†^	ç‡ZªMkóúÖ3±ÇÄ¸òCÐŸæ¿*±›z,¿�`ì�_-sÅØ•'©7šP´)9®¯+¼+S«ov„B5¢�ûka%h«7Ú±¹ßÀGÐgHn†"ë¡�ã5ã½§¾©nùûxƒ7Ï�ƒ[ò�}q›S×LÝ�sBÌáy¯d·)ûÊxöM[)-”zJÐVÌCÍMõL3G~Aå«åUrÐ6×ì5³ü} á+±GEô6%Çõpî	ä_#¡Trh‹ŽçO)kkA=îãm§{	m§Ô“ø‘šo¤2%‡zJ¬kzÉºžò#(³SÈ~¢-%‡ºLô0ÝˆsJ¢ÊdÚµWr ûå÷ùºš^%x‰—�føÐRƒc¸zg!Çuj‰c`f'Ï7ö”Ù1†ºC%ÇµuËÅw�|¦$Úâ�šÕõ�ãÏÆ,ëüWÔôö‡ žØ]Käo€“ï3iL#*„£Zó*!X–oJ´F>Sr|. ›½99Û~Z*”˜¦Pù	8Ð&Þ±RDaS‚Þx¼A
+q%ç1áøMrƒš)A[•t“ZÊúÔ“jÜÐëQ‚QeJJò�ù¦eÜÌÎ¯“¬ý)¾wÙùÆ„Ž*ezLŽ’_Ñ¦ßrhë���M=öÊGT|ç³›–RËPR×÷Õd
9ÐÊIRh2• ?ž=Eæfsr^úýýJ	ÆZ!J‡G{Ú‚•eñˆƒhK	FwÕÄH~ý!1�ì!nž>�9?-e�r�'lãj©{º·)¦Üs^È�%h‰z³ÂzZOÌ]:‚zZÁ×—›¼
ù+cö¼&�—º¿	€ec)qF‘ôöïÎbÙ¬c{qIWŽI	Zª´Œk˜aOþ‘°R�\a;ªmÁª×2òe¶¥=††52o¸Å©�ã9?yW„áò÷AS¶} ç#rü7%¤E&;ËªäxVÐ‚AòÈ\M[*8‹[¾-	aokå~Ú¢¿BÐRÆ®ÑaH½šÔM[ç^´†”€«2«QÂ2ïàh‘—U	ffònÛ`G½æC3ÖâÄBt/dPýÊxf#5’·*�¥¦§‰²ÖWD×UÛH´ÒÿÜ#ù
�Uhæ]÷èëÒÎ›ç`„âþÔã¨õ0tpŸ€Ù¾=>ñGëå®sìˆ�O[ØÄþ-Ú±Ö‡ Ç-Nô”Ð¦v`LÚ±Ö‡p–yýGªŸe!hkðëj]3à°ÄæŒâ»×Š�Mhâ�‰'Ì^�-'$
•2³åTûÓ
ÿG¯Yúì^û¾÷²ËÚÞØ5c
ç‡ ¥Í�¬ÐŽz?„V¬˜t¤[t#Ö`Ü�ŸrÈIom+Á¸aIÊ�ÀÓß~ý…ÕBÙtÊAK#óT‘!WÉñü®îkÏŽ™vÇCŽçf�|‘õÛr³*9Ìßª{:ò·êžîõp¯Ú°“±z„ ?¶ö0R3©�Ô³¹5xõüÕ£ä8Éü¦.\]ý!ì3÷¡UoÎY!¨g&¨ö+#¾ÏwØ¯(�ÅM�úò!V´¼{åŒòÂ0!@‹>˜|õ}¶6™ö#£„í�´›ŽYU=þÕGc@>—‘’°gÂÆ�"˜§ô&Å~íœGýúÈaÄÞÝ[XE)Á3€\§»ŒÏ@	lW…�%LWÐ.…ÒÍL�úÔ‚ˆC°B5JðÂ‹j_›'%¨§ðÜa Î¢€6D•„/V¥ØÚL
[©Cv›‚�°%†2±–>€þÊ×+”û¯~-yÄæ†û÷/çó#°hš;óì��JXeœkFdQ%‡cÀ»ÚZtY	-Nx+äIÞæCP&‡“�|>eòÍæÑ‰a£mÕè]4%6H›z1YJ!¨%¤¤z~Ëµ(„ÖC˜ñ9¿¿1+
÷ä‰‹‚	ø>p8Bž²+âj*¡m_AI
0sc†~-sæ” /¹cÏe-Uìk&¿Þûµ÷Q»˜Ø•SÅ¬r„ÀZÅs#¶vmpÖCØV©oØò(�MÐ ¸±Ü°‘`K£qÇˆ¸‘J`_3Þ�ÖÃJGÉa(~S_%%aYÄþÝÌŒJP¦-Êz”Q‚þdž¡#Ì}pT5NÇÈ~©eÆŒ/ÂÊ2J`ñâ^öß´ï‡ÐJ‡¾æŒf>êCP¦Eë×’G	-pï¥;R/*¡eï®	kÇ¤¶BÐVâª”È‡¨õÐü¸…}Ò÷7,k:ßåÜ#n�ô·ñŒ‘“,�£ÎÍÄªíýÎ�Ô³9‚°âIÁsðØ;-´ö+%èsæ¤·0r`ù-Ì†Íù`ÆØlßÂBPÆcÛ™âŸ¾VF‰iÃ“Ïu±ÓòC³JâÚyÿQ=›,ÿ:¨ÑO{‹šïÿœ°ýÂµÑ�#äx›øæ´ø™èEyZ‚Üh…·½yÂ
9ž}qFß7)®‡ ås0#^A*A=ËuÓ-¸Q�Ô)Ÿé-ëQ‚Ùõ�'n'¼8»JŽ—öJvªC#q–H ™*œ
,Óê(A=°‰ž¡õ(a™	B=™•‚¶ª�Y
ÆC²¶”ïÙÚ˜�ÁŸe‚¶†›œXøýè�’ƒÖ1a˜æÂ€Ðûž°ËšljãOü+;Ö¡ž¶ U@Osç\BÑöCPKuIÅ¤¼ý^	FSüùGF)_-BcÏrÍ/öìGP¦£âTÂ©_%”~Ÿ·o)–ù¤gÖj7Ëä�Ü5e´


[image: Book Home]

	[image: Previous]		[image: Next]






2.9. The XML Declaration


XML [bookmark: IXT-2-238830]documents
should (but do not have to) begin with an [bookmark: IXT-2-238831]XML
declaration. The XML declaration looks like a processing
instruction with the name xml and
version, standalone, and
encoding attributes. Technically,
it's not a processing instruction though, just the
XML declaration; nothing more, nothing less. Example 2-7 demonstrates.



[bookmark: xmlnut2-CHP-2-EX-7]
Example 2-7. A very simple XML document with an XML declaration 

<?xml version="1.0" encoding="ASCII" standalone="yes"?>
<person>
  Alan Turing
</person>





XML documents do not have to have an XML declaration. However, if an
XML document does have an XML declaration, then that declaration must
be the first thing in the document. It must not be preceded by any
comments, whitespace, processing instructions, and so forth. The
reason is that an XML parser uses the first five characters
(<?xml) to make some reasonable guesses about
the encoding, such as whether the document uses a single byte or
multibyte character set. The only thing that may precede the XML
declaration is an invisible Unicode byte-order mark.
We'll discuss this further in Chapter 5. 



[bookmark: xmlnut2-CHP-2-SECT-9.1]
2.9.1. encoding


So [bookmark: IXT-2-238832]far
we've been a little cavalier about encodings.
We've said that XML documents are composed of pure
text, but we haven't said what encoding that text
uses. Is it ASCII? Latin-1? Unicode? Something else?



The short answer to this question is
"Yes." The long answer is that by
default XML documents are assumed to be encoded in the
[bookmark: IXT-2-238833]UTF-8
variable-length encoding of the [bookmark: IXT-2-238834]Unicode character set. This is a
strict superset of ASCII, so pure ASCII text files are also UTF-8
documents. However, most XML processors, especially those written in
Java, can handle a much broader range of character sets. All you have
to do is tell the parser which character encoding the document uses.
Preferably this is done through metainformation, stored in the
filesystem or provided by the server. However, not all systems
provide character-set metadata so XML also allows documents to
specify their own character set with an encoding
declaration inside the XML declaration. Example 2-8 shows how you'd indicate that
a document was written in the ISO-8859-1 (Latin-1) character set that
includes letters like ö and ç needed for many
non-English Western European languages.



[bookmark: xmlnut2-CHP-2-EX-8]
Example 2-8. An XML document encoded in Latin-1 

<?xml version="1.0" encoding="ISO-8859-1" standalone="yes"?>
<person>
  Erwin Schrödinger
</person>





The encoding attribute is optional in an XML
declaration. If it is omitted and no metadata is available, then the
Unicode character set is assumed. The parser may use the first
several bytes of the file to try to guess which encoding of Unicode
is in use. If metadata is available and it conflicts with the
encoding declaration, then the encoding specified by the metadata
wins. For example, if an HTTP header says a document is encoded in
ASCII but the encoding declaration says it's encoded
in UTF-8, then the parser will pick ASCII.



The different encodings and the proper handling of non-English XML
documents will be discussed in greater detail in Chapter 5. 





[bookmark: xmlnut2-CHP-2-SECT-9.2]
2.9.2. standalone


If [bookmark: IXT-2-238835]the standalone
attribute has the value no, then an application
may be required to read an external
[bookmark: IXT-2-238836]DTD (that is a DTD in a file other than
the one it's reading now) to determine the proper
values for parts of the document. For instance, a DTD may provide
default values for attributes that a parser is required to report
even though they aren't actually present in the
document.



Documents that do not have DTDs, like all the documents in this
chapter, can have the value yes for the
standalone attribute. Documents that do have DTDs
can also have the value yes for the
standalone attribute if the DTD
doesn't in any way change the content of the
document or if the DTD is purely internal. Details for documents with
DTDs are covered in Chapter 3.



The standalone attribute is optional in an XML
declaration. If it is omitted, then the value no
is assumed.
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2.3. Attributes


XML [bookmark: IXT-2-238798]
[bookmark: IXT-2-238799]elements can have attributes. An attribute is a
[bookmark: IXT-2-238800]name-value
pair attached to the element's
[bookmark: IXT-2-238801]start-tag. Names are separated from values
by an equals sign and optional whitespace. Values are enclosed in
single or double quotation marks. For example, this
person element has a born
attribute with the value 1912-06-23 and a
died attribute with the value
1954-06-07: 



<person born="1912-06-23" died="1954-06-07">
  Alan Turing
</person>



This next element is exactly the same as far an XML parser is
concerned. It simply uses single quotes instead of double quotes,
puts some extra whitespace around the equals signs, and reorders the
attributes.



<person died = '1954-06-07'  born = '1912-06-23' >
  Alan Turing
</person>



The whitespace around the equals signs is purely a matter of personal
aesthetics. The single quotes may be useful in cases where the
attribute value itself contains a double quote. Attribute order is
not significant.



Example 2-4 shows how attributes might be used to
encode much of the same information given in the data-oriented
document of Example 2-2.



[bookmark: xmlnut2-CHP-2-EX-4]
Example 2-4. An XML document that describes a person using attributes 

<person>
  <name first="Alan" last="Turing"/>
  <profession value="computer scientist"/>
  <profession value="mathematician"/>
  <profession value="cryptographer"/>
</person>





This raises the question of when and whether one should use
[bookmark: IXT-2-238802]
[bookmark: IXT-2-238803]child elements or attributes to hold
information. This is a subject of heated debate. Some informaticians
maintain that attributes are for metadata about the element while
elements are for the information itself. Others point out that
it's not always so obvious what's
data and what's metadata. Indeed, the answer may
depend on where the information is put to use.



What's undisputed is that each element may have no
more than one attribute with a given name. That's
unlikely to be a problem for a birth date or a death date; it would
be an issue for a profession, name, address, or anything else of
which an element might plausibly have more than one. Furthermore,
attributes are quite limited in structure. The value of the attribute
is simply a text string. The division of a date into a year, month,
and day with hyphens in the previous example is at the limits of the
substructure that can reasonably be encoded in an attribute.
Consequently, an element-based structure is a lot more flexible and
extensible. Nonetheless, attributes are certainly more convenient in
some applications. Ultimately, if you're designing
your own XML vocabulary, it's up to you to decide
when to use which.



Attributes are also useful in narrative documents, as Example 2-5 demonstrates. Here it's
perhaps a little more obvious what belongs to elements and what to
attributes. The raw text of the narrative is presented as character
data inside elements. Additional information annotating that data is
presented as attributes. This includes source references, image URLs,
hyperlinks, and birth and death dates. Even here, however,
there's more than one way to do it. For instance,
the footnote numbers could be attributes of the
footnote element rather than character data.



[bookmark: xmlnut2-CHP-2-EX-5]
Example 2-5. A narrative XML document that uses attributes 

<biography xmlns:xlink="http://www.w3.org/1999/xlink/namespace/">

  <image source="http://www.turing.org.uk/turing/pi1/bus.jpg"
  width="152" height="345"/>
  <person born='1912-06-23'
  died='1954-06-07'><first_name>Alan</first_name>
  <last_name>Turing</last_name> </person> was one of the first people
  to truly deserve the name <emphasize>computer scientist</emphasize>.
  Although his contributions to the field were too numerous to list,
  his best-known are the eponymous <emphasize xlink:type="simple"
  xlink:href="http://cogsci.ucsd.edu/~asaygin/tt/ttest.html">Turing
  Test</emphasize> and <emphasize  xlink:type="simple"
  xlink:href="http://mathworld.wolfram.com/TuringMachine.html">Turing
  Machine</emphasize>.

  <last_name>Turing</last_name> was also an accomplished
  <profession>mathematician</profession> and
  <profession>cryptographer</profession>. His assistance
  was crucial in helping the Allies decode the German Enigma
  machine.<footnote source="The Ultra Secret, F.W. Winterbotham,
  1974">1</footnote>

  He committed suicide on <date><month>June</month> <day>7</day>,
  <year>1954</year></date> after being convicted of homosexuality
  and forced to take female hormone injections.<footnote
  source="Alan Turing: the Enigma, Andrew Hodges, 1983">2</footnote>
</biography>
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584 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 610 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
586 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /MatrGIF87a“>÷€€€€€€€€€ÀÀÀ¢�hÕÌ»"""DDDUUUwwwÀÀÀ€€€€€@3f™Ìÿ3333f3™3Ì3ÿff3fff™fÌfÿ™™3™f™™™Ì™ÿÌÌ3ÌfÌ™ÌÌÌÿÿÿ3ÿfÿ™ÿÌÿÿ3333f3™3Ì3ÿ3333333f33™33Ì33ÿ3f3f33ff3f™3fÌ3fÿ3™3™33™f3™™3™Ì3™ÿ3Ì3Ì33Ìf3Ì™3ÌÌ3Ìÿ3ÿ3ÿ33ÿf3ÿ™3ÿÌ3ÿÿff3fff™fÌfÿf3f33f3ff3™f3Ìf3ÿffff3fffff™ffÌffÿf™f™3f™ff™™f™Ìf™ÿfÌfÌ3fÌffÌ™fÌÌfÌÿfÿfÿ3fÿffÿ™fÿÌfÿÿ™™3™f™™™Ì™ÿ™3™33™3f™3™™3Ì™3ÿ™f™f3™ff™f™™fÌ™fÿ™™™™3™™f™™™™™Ì™™ÿ™Ì™Ì3™Ìf™Ì™™ÌÌ™Ìÿ™ÿ™ÿ3™ÿf™ÿ™™ÿÌ™ÿÿÌÌ3ÌfÌ™ÌÌÌÿÌ3Ì33Ì3fÌ3™Ì3ÌÌ3ÿÌfÌf3ÌffÌf™ÌfÌÌfÿÌ™Ì™3Ì™fÌ™™Ì™ÌÌ™ÿÌÌÌÌ3ÌÌfÌÌ™ÌÌÌÌÌÿÌÿÌÿ3ÌÿfÌÿ™ÌÿÌÌÿÿÿÿ3ÿfÿ™ÿÌÿÿÿ3ÿ33ÿ3fÿ3™ÿ3Ìÿ3ÿÿfÿf3ÿffÿf™ÿfÌÿfÿÿ™ÿ™3ÿ™fÿ™™ÿ™Ìÿ™ÿÿÌÿÌ3ÿÌfÿÌ™ÿÌÌÿÌÿÿÿÿÿ3ÿÿfÿÿ™ÿÿÌÿÿÿþýü€€€€€€€€ˆˆˆªªª»»»ÝÝÝîîîêæÝ  ¤€€€ÿÿÿÿÿÿÿÿÿÿÿÛ!ùÿ,“>þÿ	H° Áƒ*\È°¡Ã‡#JœH±¢Å‹3jÜÈ±£Ç� CŠI²¤É“(Sª\É²¥Ë—0cÊœI³¦Í›8sêÜÉ³çJ,�ÊÚ€Q•F‰ºLS)J§K›�	õçÔ¡Rb…YµdW/¿Ž›’¬I³ ÑžÍŠ”*×£eá†•ë³®Ý»x¯æÝ›PÅ¤LùŠô+X'àÀ…Ç^Ì±B´�?–¼0²åË”oNÌ¹³çÏ C‹Mš3]À¥¢&è¸#Ý�›?w%»aÕÚ�o³öx»uH¦¸7®è4øA ¾w(¹[â—G§zðnÅÃ«+�Î±øqëÐiMR¿®Ñ»Aé}¹‹Ï>£yõßo…M^xûû®‰£ï�ÿt¥Ù¥u”��%—œl©ÕE`‚¿1ÈÓ�F(á„Vhá…f¨á†vèá‡+;·w@b@ˆ©0€(,\çÇ®ZÕ‘ýßÿ•ó¡Ê¦Â…'¼ß;�ùí�½·ž\ùÇµð�/×Â7o›ñJ²›§~ògÞ‰zur!A]{}Sãp¡–dKIÖ‚µÍ3Ù)X)ÝfE…M�û×
*üªŽu“€ñI‰�#``âGI‰c‘gi¦™§‘§™§›$XM3Í>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰LŽ;Â@D{ŸbNÙ+6a¯€D�((Pª@R� áúø³Ž(Ö¶fÞØû&ÁÄ`ÇûÜé‚—JŸ|UÆ×™q£Æ¨ŒÕúTÞ÷²Ö…Ê4´b£$"n.¤=Ì¨!‹9×i=ÓÏ©8ÚT}ç.‚æWûújÍ‘ä¶‹=Ÿ¡äñ´!žwä�¹o8Ó‰~öÂ6›
endstream
endobj
603 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 610 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
605 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 610 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰Qð5Œ=Î.Œkt�˜;)Ôö¥Fa‹eÐvŠrX‰FiÔ2¨J”Â÷hŠ¬I\ÕR•o43æU�@a	[‚Za	A‚E`é~O�`é~S‚Æh.m«´)šK�tÈqìë§ôÿCîú	0m:ý
endstream
endobj
607 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 610 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰DQ9NAÌûŽ‰Öãv_@"@ˆ�@$|�Ýåj�vå©Ãã*�Ê»½\dý?ñdMÎ2ÆßŒßYÞn m�Áyã\©ÏÔ›{ê�þÞSïFl©ú‡§>xoh&_öUdÙ«ÌDÚ¡‰…¦�Öž*½Ç„z8!sÝÆ\ÆCÆ\•þÊ\•Çª¦îô»Qç¹:ùál�Éeˆï1‰©#üÂH:âc¡Ó±7Ð ¨ÂÓa{%Âaû(ZxË‹@�pÔ}=¼e�E8sÖ}MÊ}¹
0�³‡
endstream
endobj
608 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 610 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
501 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 0 0 255 172 ]
/Filter /FlateDecode /FormType 1 /Length 1135
/PTEX.FileName (./fig7a.pdf) /PTEX.InfoDict 611 0 R
/PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs1 612 0 R >>
/ExtGState << /Gs1 613 0 R /Gs2 614 0 R >>
/Font << /F1.0 620 0 R /F1.1 622 0 R /F2.0 616 0 R /F3.1 618 0 R >>
/ProcSet [ /PDF /TGIF87a›>÷€€€€€€€€€ÀÀÀ¢�hÕÌ»"""DDDUUUwwwÀÀÀ€€€€€@3f™Ìÿ3333f3™3Ì3ÿff3fff™fÌfÿ™™3™f™™™Ì™ÿÌÌ3ÌfÌ™ÌÌÌÿÿÿ3ÿfÿ™ÿÌÿÿ3333f3™3Ì3ÿ3333333f33™33Ì33ÿ3f3f33ff3f™3fÌ3fÿ3™3™33™f3™™3™Ì3™ÿ3Ì3Ì33Ìf3Ì™3ÌÌ3Ìÿ3ÿ3ÿ33ÿf3ÿ™3ÿÌ3ÿÿff3fff™fÌfÿf3f33f3ff3™f3Ìf3ÿffff3fffff™ffÌffÿf™f™3f™ff™™f™Ìf™ÿfÌfÌ3fÌffÌ™fÌÌfÌÿfÿfÿ3fÿffÿ™fÿÌfÿÿ™™3™f™™™Ì™ÿ™3™33™3f™3™™3Ì™3ÿ™f™f3™ff™f™™fÌ™fÿ™™™™3™™f™™™™™Ì™™ÿ™Ì™Ì3™Ìf™Ì™™ÌÌ™Ìÿ™ÿ™ÿ3™ÿf™ÿ™™ÿÌ™ÿÿÌÌ3ÌfÌ™ÌÌÌÿÌ3Ì33Ì3fÌ3™Ì3ÌÌ3ÿÌfÌf3ÌffÌf™ÌfÌÌfÿÌ™Ì™3Ì™fÌ™™Ì™ÌÌ™ÿÌÌÌÌ3ÌÌfÌÌ™ÌÌÌÌÌÿÌÿÌÿ3ÌÿfÌÿ™ÌÿÌÌÿÿÿÿ3ÿfÿ™ÿÌÿÿÿ3ÿ33ÿ3fÿ3™ÿ3Ìÿ3ÿÿfÿf3ÿffÿf™ÿfÌÿfÿÿ™ÿ™3ÿ™fÿ™™ÿ™Ìÿ™ÿÿÌÿÌ3ÿÌfÿÌ™ÿÌÌÿÌÿÿÿÿÿ3ÿÿfÿÿ™ÿÿÌÿÿÿþýü€€€€€€€€ˆˆˆªªª»»»ÝÝÝîîîêæÝ  ¤€€€ÿÿÿÿÿÿÿÿÿÿÿÛ!ùÿ,›>þÿ	H° Áƒ*\È°¡Ã‡#JœH±¢Å‹3jÜÈ±£Ç� CŠI²¤É“(Sª\É²¥Ë—0cÊœI³¦Í›8sêÜÉ³§ÏŸÐº“(IHe"5zs)J¦0¡6}:”§T‘W[fzrëJ¯J©Î“,G³]Š
[tmYµ&�–MšS.Ð»xóê-‰v¯ß�}£.¥û—aàÂ?ÛE¬5îµ+o³f–©HT¾)”µ¤nÚ›/^Êç\-Ÿò.©Ë›ä‰¦½¸‡·!è5ÿ’uQ~endstream
endobj
629 0 obj
<< /Filter /FlateDecode /Length 635 0 R >>
stream
x]�ÁjÃ0DïúŠ=¦‡ §gc()’–:ýEA¼kùà¿¯¤”zÐA³z3³ÒÇþ½gŸH�J°�ž�`	«XÐ
“gux%çmú½UÍÎ&*�áa[æžÇ@m«ˆôWF–$íÞ\¸á¥hâ ž'Ú}‡ªkŒwÌàD�ê:r³ÝÙÄ‹™Aº¢ûÞå¹OÛ>S�/®[åF™8>
stream
x]�ÁjÃ0DïúŠ=¦‡ §gc()’–:ýEA¼kùà¿¯¤”zÐA³z3³ÒÇþ½gŸH�J°�ž�`	«XÐ
“gux%çmú½UÍÎ&*�áa[æžÇ@m«ˆôWF–$íÞ\¸á¥hâ ž'Ú}‡ªkŒwÌàD�ê:r³ÝÙÄ‹™Aº¢ûÞå¹OÛ>S�/®[åF™8>
/ExtGState << /Gs1 639 0 R /Gs2 640 0 R >>
/Font << /Tc1.0 646 0 R /Tc1.1 648 0 R /Tc2.0 644 0 R /Tc3.1 642 0 R >>
/ProcSet [ /PDF /Text /ImageB /ImageC /ImageI ]
/XObject << /Im1 649 0 R >> >> >>
stream
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¼rŽNˆ§®s2Ùâ´¯¢á‚4ÙÌ¨Aš [a)%Ã8ì‹`‚´ä!êÄ3dŒÍzƒŒ~¶>E;¬7�šõ¾òKë¾¨õÖ‡j½¡z§ÖµšsW vÛY!Z§F
éí ‚¸^‡^å¾4˜Dz
:OÄ.+p1Ô9@0³ @5zñfZ¸à_-\«„Î¿^~@uþ
†t�ÿZñÓ\úaZ’A±¼¾~#-^	,Þ¸É÷úx|iYk¦|²êù¶ªiì'Î£7”	MÅi#!×0Ç•Í€nw/ºüÅ§}!ö`¼ö©WQ@ÏÊJk²º€CçÃTû1ÀTp(0öÅjÑ•å:Ðâ¨“kËÖcWÁbN&ù8±“�.Š©;g’BG˜†²Nb$Ãq‡+rr(4„7èÚ#_ìr•¶ÆBÕƒÆê-cˆ ˜ŠŒžÈê& ³7]Ë&:#{
…Wþ�@…||¸ý,b‡7€Çcc1„‚÷ÑÈÝw½v['%”³¾ëšæÌÿ;¥gÜù©½3ÿæá1�œû¦�ñz�æiÏvÔïC�{fa¾vß{½ƒ‡‰Ä:¸ðÄ
Å]ü10†´¶îêá¿!ÆJTô*¿F�ÃÜô²ÂþüÖ	˜�endstream
endobj
649 0 obj
<< /Type /XObject /Subtype /Image /BitsPerComponent 1
/Filter /FlateDecode /Height 1 /ImageMask true /Length 655 0 R
/Width 1 >>
stream
xcendstream
endobj
652 0 obj
<< /Alternate /DeviceGray /Filter /FlateDecode /Length 656 0 R /N 1 >>
stream
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stream
x]�ÁjÃ0DïúŠ=¦‡ §gc()’–:ýEA¼kùà¿¯¤”zÐA³z3³ÒÇþ½gŸH�J°�ž�`	«XÐ
“gux%çmú½UÍÎ&*�áa[æžÇ@m«ˆôWF–$íÞ\¸á¥hâ ž'Ú}‡ªkŒwÌàD�ê:r³ÝÙÄ‹™Aº¢ûÞå¹OÛ>S�/®[åF™8>
stream
x]�ÁjÃ0DïúŠ=¦‡ §gc()’–:ýEA¼kùà¿¯¤”zÐA³z3³ÒÇþ½gŸH�J°�ž�`	«XÐ
“gux%çmú½UÍÎ&*�áa[æžÇ@m«ˆôWF–$íÞ\¸á¥hâ ž'Ú}‡ªkŒwÌàD�ê:r³ÝÙÄ‹™Aº¢ûÞå¹OÛ>S�/®[åF™8>
stream
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endobj
661 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 20 255 374 822 ]
/Filter [ /FlateDecode ] /FormType 1 /Length 97226
/Matrix [ 0 -1 1 0 -235 629 ] /PTEX.FileName (./fig8a.pdf)
/PTEX.InfoDict 689 0 R /PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs8 705 0 R >>
/Font << /F1 690 0 R /F10 699 0 R /F11 700 0 R /F12 701 0 R /F13 702 0 R
/F14 703 0 R /F15 704 0 R /F2 691 0 R /F3 692 0 R /F4 693 0 R
/F5 694 0 R /F6 695 0 R /F7 696 0 R /F8 697 0 R /F9 698 0 R >>
/Pattern << /P01 706 0 R /P02 707 0 R /P03 708 0 R /P04 709 0 R /P05 710 0 R
/P06 711 0 R /P07 712 0 R /P08 713 0 R /P09 714 0 R /P10 715 0 R
/P11 716 0 R /P12 717 0 R /P13 718 0 R /P14 719 0 R /P15 720 0 R
/P16 721 0 R /P17 722 0 R /P18 723 0 R /P19 724 0 R /P20 725 0 R
/P21 726 0 R /P22 727 0 R /P23 728 0 R /P24 729 0 R /P25 730 0 R >>
/ProcSet [ /PDF /Text ] >> >>
stream
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1.3. How XML Works


Example 1-1
[bookmark: IXT-1-239612]shows a simple XML document. This
particular XML document might be seen in an inventory-control system
or a stock database. It marks up the data with tags and attributes
describing the color, size, bar-code number, manufacturer, name of
the product, and so on.



[bookmark: xmlnut2-CHP-1-EX-1]
Example 1-1. An XML document 

<?xml version="1.0"?>
<product barcode="2394287410">
  <manufacturer>Verbatim</manufacturer>
  <name>DataLife MF 2HD</name>
  <quantity>10</quantity>
  <size>3.5"</size>
  <color>black</color>
  <description>floppy disks</description>
</product>





This document is text and might well be stored in a text file. You
can edit this file with any standard text editor such as BBEdit,
jEdit, UltraEdit, Emacs, or vi. You do not need a special XML editor.
Indeed, we find most general-purpose XML editors to be far more
trouble than they're worth and much harder to use
than simply editing documents in a text editor.



Programs that actually try to understand the contents of the XML
document--that is, do more than merely treat it as any other
text file--will use an
[bookmark: IXT-1-239613]XML
parser to read the document. The parser is responsible for
dividing the document into individual elements, attributes, and other
pieces. It passes the contents of the XML document to an application
piece by piece. If at any point the parser detects a violation of the
well-formedness rules of XML, then it reports the error to the
application and stops parsing. In some cases the parser may read
further in the document, past the original error, so that it can
detect and report other errors that occur later in the document.
However, once it has detected the first well-formedness error, it
will no longer pass along the contents of the elements and attributes
it encounters.



Individual [bookmark: IXT-1-239614]
[bookmark: IXT-1-239615]XML applications normally dictate more
precise rules about exactly which elements and attributes are allowed
where. For instance, you wouldn't expect to find a
G_Clef element when reading a biology document.
Some of these rules can be precisely specified
[bookmark: IXT-1-239616]with a schema written in any of several
languages including the W3C XML Schema Language, RELAX NG, and DTDs.
A document may contain a URI indicating where the schema can be
found. Some XML parsers will notice this and compare the document to
its schema as they read it to see if the document satisfies the
constraints specified there. Such a parser is called a
validating parser[bookmark: IXT-1-239617] [bookmark: IXT-1-239618]. A violation of those constraints is
called a validity
error[bookmark: IXT-1-239619]
[bookmark: IXT-1-239620],
and the whole process of checking a document against a schema is
called validation. If a validating parser finds
a validity error, it will report it to the application on whose
behalf it's parsing the document. This application
can then decide whether it wishes to continue parsing the document.
However, validity errors are not necessarily fatal (unlike
[bookmark: IXT-1-239621]
[bookmark: IXT-1-239622]well-formedness
errors), and an application may choose to ignore them. Not all
parsers are validating parsers. Some merely check for
well-formedness.



The application that receives data from the parser may be:


	
A web browser such as Netscape Navigator or Internet Explorer that
displays the document to a reader



	
A word processor such as StarOffice Writer that loads the XML
document for editing



	
A database such as Microsoft SQL Server that stores the XML data in a
new record



	
A drawing program such as Adobe Illustrator that interprets the XML
as two-dimensional coordinates for the contents of a picture



	
A spreadsheet such as Gnumeric that parses the XML to find numbers
and functions used in a calculation



	
A personal finance program such as Microsoft Money that sees the XML
as a bank statement



	
A syndication program that reads the XML document and extracts the
headlines for today's news



	
A program that you yourself wrote in Java, C, Python or some other
language that does exactly what you want it to do



	
Almost anything else




XML is an extremely flexible format for data. It
is used for all of this and a lot more. These are real examples. In
theory, any data that can be stored in a computer can be stored in
XML format. In practice, XML is suitable for storing and exchanging
any data that can plausibly be encoded as text. It's
only really unsuitable for multimedia data such as photographs,
recorded sound, video, and other very large bit sequences.
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endstream
endobj
706 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 731 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
708 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
709 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰D�±Â0Dw�ÅÍL6Q•|CÅÀPuk+�$ºðûØµÓ¹Ø÷œä"x�Œªš+%ëVZ.jd÷…x¡({]ÉÔ]Ó|âJ�:ÆÕ˜Jg–J±½D¯#ß=�°ìk›é‰�Z75ßüÔÆÃÈ˜âx=Ãù½ÇoÚsÙ“” GØõô`
X1}
endstream
endobj
714 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰\�1Â0EwŸâÁip“^‰u`@l0€(,\;v„Ú¡‰ÞûßVó¦„;ˆÁHìßçF'¼TíU>�ðU�ÎÆµ5=Æ“ÄImÚØî&ÕÛfZ½Fß…�µO¸ÙŒÞÅ¸—`ïi®“â;]ä(!úî…jÿKÝ�äÿˆ¼ÆØßT{Œ,Š;Áè8æ†O=Ž|Š|¦#ýŽFF‡
endstream
endobj
717 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
718 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
€0…÷œâ!-¡ô‚ƒ88ˆ›J+èâõMú3”×÷}Ir8A†ãúÞƒÜŠ…ŸbŒX7Æ®Ø32Ù ~y[Í†’úØ}´«�Ýë %“¥o=X—æ¥íKáå@ñ3Mô0‡o"±
endstream
endobj
720 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰LŽ;Â@D{ŸbNÙ+6a¯€D�((Pª@R� áúø³Ž(Ö¶fÞØû&ÁÄ`ÇûÜé‚—JŸ|UÆ×™q£Æ¨ŒÕúTÞ÷²Ö…Ê4´b£$"n.¤=Ì¨!‹9×i=ÓÏ©8ÚT}ç.‚æWûújÍ‘ä¶‹=Ÿ¡äñ´!žwä�¹o8Ó‰~öÂ6›
endstream
endobj
725 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
727 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰Qð5Œ=Î.Œkt�˜;)Ôö¥Fa‹eÐvŠrX‰FiÔ2¨J”Â÷hŠ¬I\ÕR•o43æU�@a	[‚Za	A‚E`é~O�`é~S‚Æh.m«´)šK�tÈqìë§ôÿCîú	0m:ý
endstream
endobj
729 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰DQ9NAÌûŽ‰Öãv_@"@ˆ�@$|�Ýåj�vå©Ãã*�Ê»½\dý?ñdMÎ2ÆßŒßYÞn m�Áyã\©ÏÔ›{ê�þÞSïFl©ú‡§>xoh&_öUdÙ«ÌDÚ¡‰…¦�Öž*½Ç„z8!sÝÆ\ÆCÆ\•þÊ\•Çª¦îô»Qç¹:ùál�Éeˆï1‰©#üÂH:âc¡Ó±7Ð ¨ÂÓa{%Âaû(ZxË‹@�pÔ}=¼e�E8sÖ}MÊ}¹
0�³‡
endstream
endobj
730 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 731 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
662 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 20 255 374 822 ]
/Filter [ /FlateDecode ] /FormType 1 /Length 3429
/Matrix [ 0 -1 1 0 -235 629 ] /PTEX.FileName (./fig8b.pdf)
/PTEX.InfoDict 732 0 R /PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs8 748 0 R >>
/Font << /F1 733 0 R /F10 742 0 R /F11 743 0 R /F12 744 0 R /F13 745 0 R
/F14 746 0 R /F15 747 0 R /F2 734 0 R /F3 735 0 R /F4 736 0 R
/F5 737 0 R /F6 738 0 R /F7 739 0 R /F8 740 0 R /F9 741 0 R >>
/Pattern << /P01 749 0 R /P02 750 0 R /P03 751 0 R /P04 752 0 R /P05 753 0 R
/P06 754 0 R /P07 755 0 R /P08 756 0 R /P09 757 0 R /P10 758 0 R
/P11 759 0 R /P12 760 0 R /P13 761 0 R /P14 762 0 R /P15 763 0 R
/P16 764 0 R /P17 765 0 R /P18 766 0 R /P19 767 0 R /P20 768 0 R
/P21 769 0 R /P22 770 0 R /P23 771 0 R /P24 772 0 R /P25 773 0 R >>
/ProcSet [ /PDF /Text ] >> >>
stream
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Preface
XML is one of the most important developments in document syntax in
the history of computing. In the last few years it has been adopted
in fields as diverse as law, aeronautics, finance, insurance,
robotics, multimedia, hospitality, travel, art, construction,
telecommunications, software, agriculture, physics, journalism,
theology, retail, and comics. XML has become the syntax of choice for
newly designed document formats across almost all computer
applications. It's used on Linux, Windows,
Macintosh, and many other computer platforms. Mainframes on Wall
Street trade stocks with one another by exchanging XML documents.
Children playing games on their home PCs save their documents in XML.
Sports fans receive real-time game scores on their cell phones in
XML. XML is simply the most robust, reliable, and flexible document
syntax ever invented.

XML in a Nutshell is a comprehensive guide to
the rapidly growing world of XML. It covers all aspects of XML, from
the most basic syntax rules, to the details of DTD and schema
creation, to the APIs you can use to read and write XML documents in
a variety of programming languages.

[bookmark: xmlnut2-PREF-SECT-1]
0.1. What This Book Covers


There are hundreds of formally established XML applications from the
W3C and other standards bodies, such as OASIS and the Object
Management Group. There are even more informal, unstandardized
applications from individuals and corporations, such as
Microsoft's Channel Definition Format and John
Guajardo's Mind Reading Markup Language. This book
cannot cover them all, any more than a book on Java could discuss
every program that has ever been or might ever be written in Java.
This book focuses primarily on XML itself. It covers the fundamental
rules that all XML documents and authors must adhere to, whether a
web designer uses SMIL to add animations to web pages or a C++
programmer uses SOAP to exchange serialized objects with a remote
database.



This book also covers generic supporting technologies that have been
layered on top of XML and are used across a wide range of XML
applications. These technologies include:



	XLink
	
[bookmark: IXT-0-239356] [bookmark: IXT-0-239357]An attribute-based
syntax for hyperlinks between XML and non-XML documents that provide
the simple, one-directional links familiar from HTML,
multidirectional links between many documents, and links between
documents to which you don't have write access.


	XSLT
	
[bookmark: IXT-0-239358]An XML application that
describes transformations from one document to another, in either the
same or different XML vocabularies.


	XPointer
	
[bookmark: IXT-0-239359]A syntax for
[bookmark: IXT-0-239360]URI fragment identifiers that selects
particular parts of the XML document referred to by the
URI--often used in conjunction with an XLink.


	XPath
	
[bookmark: IXT-0-239361]A non-XML syntax used
by both XPointer and XSLT for identifying particular pieces of XML
documents. For example, an XPath can locate the third
address element in the document, or all elements
with an email attribute whose value is
elharo@metalab.unc.edu.


	Namespaces
	
[bookmark: IXT-0-239362]A means of
distinguishing between elements and attributes from different XML
vocabularies that have the same name; for instance, the title of a
book and the title of a web page in a web page about books.


	Schemas
	
[bookmark: IXT-0-239363]An XML vocabulary
for describing the permissible contents of XML documents from other
XML vocabularies.


	SAX
	
[bookmark: IXT-0-239364]
[bookmark: IXT-0-239365]The Simple API for XML, an
event-based application programming interface implemented by many XML
parsers.


	DOM
	
[bookmark: IXT-0-239366]
[bookmark: IXT-0-239367]The Document Object Model, a
language-neutral tree-oriented API that treats an XML document as a
set of nested objects with various properties.


	XHTML
	
[bookmark: IXT-0-239368]An XMLized version of
HTML that can be extended with other XML applications such as MathML
and SVG.


	RDDL
	
[bookmark: IXT-0-239369]The
[bookmark: IXT-0-239370]Resource Directory Description
Language, an XML application based on XHTML for documents placed at
the end of namespace URLs.





All these technologies, whether defined in XML (XLinks, XSLT,
Namespaces, Schemas, XHTML, and RDDL) or in another syntax
(XPointers, XPath, SAX, and DOM), are used in many different XML
applications.



This book does not specifically cover XML applications that are
relevant to only some users of XML, such as:



	SVG
	
[bookmark: IXT-0-239371]Scalable
[bookmark: IXT-0-239372]Vector Graphics, a
[bookmark: IXT-0-239373] [bookmark: IXT-0-239374]W3C-endorsed standard
XML encoding of line art.


	MathML
	
[bookmark: IXT-0-239375]The Mathematical Markup Language, a
W3C-endorsed standard XML application used for embedding equations in
web pages and other documents.


	RDF
	
[bookmark: IXT-0-239376]The Resource Description Framework, a
W3C-standard XML application used for describing resources, with a
particular focus on the sort of metadata one might find in a library
card catalog.





Occasionally we use one or more of these applications in an example,
but we do not cover all aspects of the relevant vocabulary in depth.
While interesting and important, these applications (and hundreds
more like them) are intended primarily for use with special software
that knows their format intimately. For instance, most graphic
designers do not work directly with SVG. Instead, they use their
customary tools, such as Adobe Illustrator, to create SVG documents.
They may not even know they're using XML.



This book focuses on standards that are relevant to almost all
developers working with XML. We investigate XML technologies that
span a wide range of XML applications, not those that are relevant
only within a few restricted domains.
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endstream
endobj
849 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 874 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
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endstream
endobj
851 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 874 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
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endstream
endobj
852 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 874 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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stream
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[bookmark: Chap_2]Chapter 2

[bookmark: p47]After the door closed, Richelieu turned away and resumed his seat. A moment later, Etienne Servien came through a narrow door at the rear of the room. To all appearances, the door to a closet; in reality, the door which connected to the chamber from which Servien could spy upon the cardinal's audiences whenever Richelieu so desired. Servien was one of the cardinal's handpicked special agents called intendants, and the one he relied upon for the most delicate work.

[bookmark: p48]"You heard?" grunted Richelieu. Servien nodded.

[bookmark: p49]Richelieu threw up his hands, as much with humor as exasperation.

[bookmark: p50]"What a formidable woman!" Feeling a little tug on his robes, the cardinal gazed down at the kitten playing with the hem. The serene smile returned. He bent over, picked up the small creature, and deposited it in his lap. Then, as he petted the kitten, continued to speak.

[bookmark: p51]"I never would have thought it possible, Etienne. A Sephardic Jewess—Doctor Balthazar Abrabanel's daughter, no less! That breed can talk for hours on end, ignoring hunger all the while. Philosophers and theologians, the lot. I'd expected to simply smile and let her fill my ears with information. Instead—"

[bookmark: p52]He chuckled ruefully. "Not often that happens to me. I trust I didn't give away anything critical?"

[bookmark: p53]Servien shrugged. "The Sephardic Jews also provide Europe and the Ottoman Empire with most of its bankers, Your Eminence—not a profession known for being loose-lipped. Moreover, while he may be a doctor and a philosopher, Balthazar Abrabanel, as well as his brother Uriel, are both experienced spies. Also not a trade which favors blabbermouths. Then, to make things still worse, Abrabanel's daughter Rebecca—by all accounts, including those of her enemies—is extremely intelligent in her own right. She would certainly have deduced, in any event, that France has not laid down its arms. So . . . best to do as you did, I think. Beyond that, she learned nothing. There was certainly no hint in your words of our grand strategy."

[bookmark: p54]" 'Grand strategy,' " echoed Richelieu. "Which grand strategy are you referring to, Etienne? The greater, or the lesser?"

[bookmark: p55]"Either of them, or both. I assure you, not even Satan himself could have deduced our plans from anything you spoke. The woman is intelligent, yes. But, as you said, not a witch."

[bookmark: p56]The cardinal pondered silently for a moment, his lean face growing leaner still. 

[bookmark: p57]"Still, she is too intelligent," he pronounced at length. "I hope she will accept my offer to provide her with an escort for a journey overland to the Spanish Low Countries. That would enable us—in a dozen different ways—to delay her travel long enough for our purposes. But . . ."

[bookmark: p58]He shook his head. "I doubt it. She will almost certainly deduce as much, and choose to make her own arrangements for traveling by sea to Holland. And we simply cannot allow her such a close examination of the ports. Not now, of all times!"

[bookmark: p59]Servien pursed his lips. "I could certainly keep her away from Le Havre, Your Eminence. Not every port on the Channel, of course—that would be too obvious. But if she were forced to take ship from one of the smaller ports, she might not notice enough—"

[bookmark: p60]Richelieu interrupted him with a gesture which was almost angry. "Desist, Etienne! I realize that you are trying to spare me the necessity of making this decision. Which, the Lord knows, I find distasteful in the extreme. But reasons of state have never been forgiving of the kindlier sentiments." He sighed heavily. "Necessity remains what it is. Do keep her from Le Havre, of course. One of the smaller ports would be far better anyway, for . . . what is needed."

[bookmark: p61]The cardinal looked down at the kitten, still playing with his long forefinger. "And, who knows? Perhaps fortune will smile on us—and her—and she will make a bad decision." 

[bookmark: p62]The gentle smile returned. "There are few enough of God's marvelous creatures in this world. Let us hope we will not have to destroy yet another one. On your way out, Etienne, be so kind as to summon my servant."

[bookmark: p63]The dismissal was polite, but firm. Servien nodded and left the room. 

[bookmark: p64]A moment later, Desbournais entered the room. Desbournais was the cardinal's valet de chambre, and had entered Richelieu's service at the age of seventeen. Richelieu was popular with his servants, as he was with all of his allies and associates. However ruthless he might be in the service of France, the cardinal was invariably considerate and polite to those around him, no matter what their station. Very generous to them, as well. Richelieu repaid loyalty with loyalty of his own. That was as true of his kitchen help as Louis XIII, king of France.

[bookmark: p65]The cardinal lifted the kitten and held it out to Desbournais. "Isn't he gorgeous? See to providing for him, Desbournais—and well, mind you."

[bookmark: p66]After Desbournais left, Richelieu rose from the chair and went to the window in his chamber. The residence the cardinal used whenever he was in Paris—a palace in all but name—was a former hotel which he had purchased on the Rue St. Honoré near the Louvre. He'd also purchased the adjoining hotel in order, after having it razed, to provide him with a better view of the city. 

[bookmark: p67]As he stared out the window, all the kindliness and gentleness left his face. The cold, stern—even haughty—visage which stared down at the great city of Paris was the one that his enemies knew. For all his charm and grace, Richelieu could also be intimidating in the extreme. He was a tall man, whose slenderness was offset by the heavy and rich robes of office he always wore. His long face, with its high forehead, arched brows, and large brown eyes, was that of an intellectual, yes. But there was also the slightly curved nose and the strong chin, set off by the pointed and neatly barbered beard—those, the features of a very different sort of man. 

[bookmark: p68]Hernan Cortez would have understood that face. So would the duke of Alba. Any of the world's conquerors would have understood a face which had been shaped, for years, by iron resolve.

[bookmark: p69]"So be it," murmured the cardinal. "God, in his mercy, creates enough marvelous creatures that we can afford to destroy those we must. Necessity remains."

* * *

[bookmark: p70]"Well, how'd it go?" asked Jeff Higgins cheerfully. Then, seeing the tight look on Rebecca's face, his smile thinned. "That bad? I thought the guy had a reputation for being—"

[bookmark: p71]Rebecca shook her head. "He was gracious and polite. Which didn't stop him—not for a second—from issuing what amounted to a declaration of total war."

[bookmark: p72]Sighing, she removed the scarf she had been wearing to fend off a typical Paris drizzle. Seeing it was merely a bit damp, she spread it out to dry over the back of one of the chairs in the sitting room of the house which the delegation from the United States had rented in Paris. Then, seeing Heinrich Schmidt entering the room from the kitchen, Rebecca smiled ruefully.

[bookmark: p73]Major Heinrich Schmidt, as it happened. The officer who commanded the small detachment of U.S. Army soldiers who had accompanied Rebecca in her voyage, along with Jeff and Gretchen Higgins and Jimmy Andersen.

[bookmark: p74]"I'm afraid—very much afraid—that you gentlemen may soon be earning your pay."

[bookmark: p75]Heinrich shrugged. So did Jeff, who, although he had a special assignment on this mission, was—along with his friend Jimmy—also a soldier in the U.S. Army.

[bookmark: p76]The next person to enter the room was Jeff's wife. "So what's happening?" she demanded, her German accent still there beneath the fluent and colloquial English.

[bookmark: p77]Rebecca's smile widened. She always found the contrast between Jeff and Gretchen somewhat amusing, in an affectionate sort of way. What the Americans called an "odd couple," based on one of those electronic dramas which Rebecca still found fascinating, for all the hours she'd spent watching television—even hosting a TV show of her own. 

[bookmark: p78]Jeff Higgins, though he had been toughened considerably in the two years since his small American town had been deposited into the middle of war-torn central Europe in the year 1631, still exuded a certain air of what the Americans called a "geek" or a "nerd." He was tall, yes; but also overweight—still, for all the exercise he now got. Although Jeff had recently celebrated his twentieth birthday, his pudgy face looked like that of a teenager. A pug nose between an intellectual's eyes, peering near-sightedly through thick glasses. About as unromantic a figure as one could imagine.

[bookmark: p79]His wife, on the other hand . . . 

[bookmark: p80]Gretchen, nee Richter, was two years older than Jeff. She was not precisely "beautiful," not with that strong nose and that firm jaw, even leaving aside her tall stature and shoulders broader than those of most women. But, still, so good-looking that men's eyes invariably followed her wherever she went. The fact that Gretchen was, as the Americans put it, "well built," only added to the effect—as did the long blond hair which cascaded over those square shoulders.

[bookmark: p81]Gretchen, unlike Jeff, was native-born. Like Rebecca herself, she was one of the many 17th-century Europeans who had been swept up by the Ring of Fire and cast their lot with the newly arrived Americans. Including, as was true of Rebecca herself, marriage to an American husband.

[bookmark: p82]Regardless of her native origins, Gretchen had adopted the attitudes and ideology of the Americans with the fervor and zeal of a new convert. If almost all the Americans were devoted to their concepts of democracy and social equality, Gretchen's devotion—not surprisingly, given the horrors of her own life—tended to frighten even them.

[bookmark: p83]Rebecca was reminded of that again, as Gretchen idly played with the edge of her vest. The blond woman's impressive bosom disguised the thing perfectly, but Rebecca knew full well that Gretchen was carrying her beloved 9mm automatic in a shoulder holster. She had sometimes been tempted to ask Jeff if his wife slept with the thing.

[bookmark: p84]For the most part, however, Rebecca's smile was simply due to the fact that she both liked and—very deeply—approved of Jeff and Gretchen Higgins. In Jeff's case, if for no other reason, because the young man had once saved Rebecca from certain murder at the hands of Croat cavalrymen in the service of the Austrian Habsburgs. In Gretchen's case, leaving aside their personal friendship, because Rebecca knew full well that Gretchen's near-fanaticism was every bit as essential to the survival of the new society Rebecca and her husband Mike were creating as anything else.

[bookmark: p85] 

[bookmark: p86]Gretchen might frighten others, but she never frightened Mike Stearns. He did not always agree with her, true enough—and, even when he did, often found her tactics deplorably crude. But, no matter how high he had risen in this new world, Rebecca's husband was still the same man he had always been—the leader of a trade union of Appalachian coal miners, a folk which had its own long and bitter memories of the abuses of the powerful and mighty.

[bookmark: p87]"Don't kid yourself," Mike had once growled to Rebecca, on the one occasion where she had expressed some exasperation with Gretchen's zeal and disregard for the complexities of the political situation. They had just finished breakfast, and Mike was helping Rebecca with the dishes. For all that she had grown accustomed to it, Rebecca still thought there was something charming about having such a very masculine sort of husband working alongside her in kitchen chores.

[bookmark: p88]"When push comes to shove, the only people I can really depend on—outside of my coal miners and the new trade unions, and probably Willie Ray's new farmers' granges—are Gretchen and her wild-ass kids." Mike finished wiping the last plate and put it in the cupboard. "Yeah, sure, right now we're in the good graces of the Swedes. Gustavus Adolphus is a friend of ours—so is even his chancellor Oxenstierna. But don't ever forget that he's a king, or that the nobleman Axel Oxenstierna is every bit as devoted to the aristocracy as Gretchen hates the bastards. If the tide turns . . ."

[bookmark: p89]Staring out the kitchen window of their house in Grantville, he shook his head firmly. "As regretful as he might find the necessity, Gustav II Adolf will cut our throats in a heartbeat, under the right circumstances. Whereas without us, Gretchen and her radical democratic Committees of Correspondence are so much dog food—and she knows it perfectly well, don't think she doesn't. However often I may piss her off by my 'compromises with principle,' she knows she needs me as much as I need her."

[bookmark: p90]When he turned away from the window, his blue eyes had been dancing with humor. "Besides, she's so handy to have around. You've read about the American civil rights movement, haven't you?"

[bookmark: p91]Rebecca nodded. She'd devoured books on American history—any kind of history, actually, but American in particular—ever since Mike had rescued her and her father from marauding mercenaries. That had happened on the very same day as the Ring of Fire. Two years ago, now—and Rebecca was a very fast reader. She'd read a lot of books.

[bookmark: p92]Mike smiled. "Well, there's a little anecdote that illustrates my point. Malcolm X once made the wisecrack that the reason the white establishment was willing to talk to the Reverend Martin Luther King, Jr., was because they didn't want to talk to him. And that's about the way it is with me and Gretchen."

[bookmark: p93]A motion outside the window must have caught his eye, because Mike turned away from her for a moment. Whatever he saw caused his smile to broaden into a grin.

[bookmark: p94]"Speak of the devil . . . Come here, love—I'll show you another example of what I'm talking about."

[bookmark: p95]When Rebecca had come to the window, she'd seen the figure of Harry Lefferts sauntering past on the street below. It was early in the morning, and from the somewhat self-satisfied look on his face, Rebecca suspected that Harry had spent the night with one of the girlfriends he seemed to attract like a magnet. Harry was a handsome young man, with the kind of daredevil self-confidence and easy humor which attracted a large number of young women.

[bookmark: p96]She was a little puzzled. Harry's amatory prowess hardly seemed relevant to the discussion she was having with Mike. But then, seeing the little swagger in Harry's stride—nothing extravagant, just the subtle cockiness of a young man who was very sure of himself, Rebecca began to understand.

[bookmark: p97]Whatever women might find attractive about Harry Lefferts, not all men did. Many, yes—those who hadn't chosen to cross him. Those who did cross him tended to discover very rapidly what the Americans meant by their expression "hard-ass." Harry was a muscular man, and his mind was every bit as "hard-ass" as his body. When he wanted to be, Harry Lefferts could be rather frightening.

[bookmark: p98]"Did I ever tell you how I'd always use Harry in negotiations?" Mike murmured in her ear. "Back in my trade-union days?"

[bookmark: p99]Rebecca shook her head—then, laughed, as Mike's murmur turned into a more intimate gesture involving a tongue and an ear. 

[bookmark: p100]"Stop it!" She pushed him away playfully. "Didn't you get enough last night?" 

[bookmark: p101]Mike grinned and sidled toward her. "Well, I'd always make sure that Harry was on the negotiating team when we met with the company representatives. His job was to sit in the corner and, whenever I'd start making noises about maybe agreeing to a compromise, start glaring at me and growling. Worked like a charm, nine times out of ten."

[bookmark: p102]Rebecca laughed again, avoiding the sidle. Oddly, perhaps, by moving into a corner of the kitchen.

[bookmark: p103]"I pretty much think of Gretchen the same way," Mike murmured. Sidling, sidling. The murmur was becoming a bit husky. "The nobility of Europe hates my guts. But then they see Gretchen sitting in the corner . . . growling, growling . . ."

[bookmark: p104]She was boxed in, now, trapped. Mike, never a stranger to tactics, swooped immediately.

[bookmark: p105]"No," he said. "As it happens, I didn't get enough last night."

[bookmark: p106] 

[bookmark: p107]The memory of what had followed warmed Rebecca, at the same time as it brought its own frustrations. She envied Jeff and Gretchen for having been able to take this long journey together—never more so than when she heard the noises they made in an adjoining bedroom, and Rebecca found herself pining for her own bed back in Grantville. With Mike, and his warm and lovely body, in it.

[bookmark: p108]But . . . there had been no way for Mike to come. He was the President of the United States, and his duties did not allow him to be absent for more than a few days.

[bookmark: p109]Something in her face must have registered, for she saw Gretchen smiling in a way which was both self-satisfied and a little serene. However much they might seem like an "odd couple" to others, Rebecca knew, Gretchen and Jeff were every bit as devoted to each other as were she and Mike. And, judging from the noises they made in the night—night after night, damnation!—every bit as passionate.

[bookmark: p110]But perhaps she was reading the wrong thing into that smile. If nothing else, Gretchen's fervent ideological beliefs often made her a bit self-satisfied and serene.

[bookmark: p111]"What did you expect?" demanded the young German woman. "A cardinal! And the same stinking pig who tried to have our children massacred at the school last year, don't forget that either."

[bookmark: p112]Rebecca hadn't forgotten. That memory, in fact, had been as much of a help as her husband's advice, during her interview with Richelieu. Charming and gracious the man might be. But Rebecca did not allow herself to forget that he was also perfectly capable of being as deadly as a viper—and just as cold-bloodedly merciless.

[bookmark: p113]Still . . . 

[bookmark: p114]There would always be a certain difference in the way Rebecca Stearns, nee Abrabanel, would look at the world compared to Gretchen. For Rebecca, for the most part, the atrocities committed by Europe's rulers had always remained at arm's length. Not so, for Gretchen. Her father murdered before her eyes; she herself gang-raped by mercenaries and then dragooned into becoming their camp follower; her mother taken away years before by other mercenaries, to an unknown fate; half her family dead or otherwise destroyed—and all of it, all that horror, simply because Europe's nobility and princes had chosen to quarrel over their competing privileges. The fact that they would shatter Germany and slaughter a fourth of its population in the process did not bother them in the least.

[bookmark: p115]Rebecca was an opponent of that aristocratic regime, true enough, and, along with her husband, had set herself the task of replacing it with a better one. But she simply never felt the sheer hatred that Gretchen did. And knew, perfectly well, that Gretchen would have found nothing charming or gracious about His Eminence, Cardinal Richelieu. She would have simply measured that long and aristocratic neck for a noose.

[bookmark: p116]"Which," Rebecca muttered to herself, "is not perhaps such a bad idea, everything considered."

[bookmark: p117]"What was that?" asked Heinrich.

[bookmark: p118]The major's face exhibited its own serenity. For all his youth—Heinrich was only twenty-four—the former mercenary had already seen more of bloodshed and war's ruin than most soldiers, in most of history's eras, ever saw in a lifetime. Rebecca liked Heinrich, to be sure. But the man's indifference to suffering sometimes appalled her. Not the indifference itself, so much as the cause of it. Heinrich Schmidt was a rather warm-hearted man, by temperament. But the years he had spent in Tilly's army after being forcibly "recruited" at the age of fifteen had left him with a shell of iron. He had enrolled readily enough in the American army, when given the chance. And Rebecca was quite sure that, in his own way, Heinrich was as devoted to his new nation as she was. Still, when all was said and done, the man retained a mercenary's callous attitudes in most respects. 

[bookmark: p119]"Never mind," responded Rebecca. "I was just reminding myself"—here, a little nod to Gretchen—"that Richelieu is capable of anything."

[bookmark: p120]She pulled out the chair over which she'd spread the scarf and sat down. "Which brings us directly to the subject at hand. There's no point in remaining in Paris any longer. So the question posed is: by what route do we try to reach Holland?"

[bookmark: p121]A motion in the doorway drew her eyes. Jeff's young friend Jimmy Andersen had entered from the kitchen. Behind him, Rebecca could see the other five soldiers in Heinrich's detachment.

[bookmark: p122]She waited until all of them had come into the room and were either perched somewhere or leaning against the walls. Rebecca suspected that her very nondictatorial habits would have astonished most ambassadors of history. She dealt with her entourage as colleagues, not as subordinates. But she didn't care. She was an intellectual herself, by temperament, and enjoyed the process of debate and discussion. 

[bookmark: p123]"Here's the choice," she explained, once all of them were listening. "We can take the land route or try to hire a coastal lugger. If the first, Richelieu has offered to provide us an escort to Spanish territory and assures me he can obtain the agreement of the Spanish to pass us along to the United Provinces."

[bookmark: p124]Gretchen and Jeff were already shaking their heads. "It's a trap," snarled Gretchen. "He'll set up an ambush along the way."

[bookmark: p125]Heinrich was also shaking his head, but the gesture was aimed immediately at Gretchen.

[bookmark: p126]"Not a chance of that," he said firmly. "Richelieu's a statesman, Gretchen, not a street thug." He smiled thinly. "The difference isn't one of morality, you understand—if anything, I'd rather trust a footpad. But there is a difference in methods. If he has us murdered while we're clearly under his official protection, he'd ruin his reputation."

[bookmark: p127]Gretchen was glaring at him, but Heinrich was unfazed. "Yes, he would. And stop glaring at me, silly girl! Hating your enemies is a fine and splendid thing, but not when it addles your wits."

[bookmark: p128]"I agree with Heinrich," interjected Rebecca. "Not the least of the reasons for Richelieu's success is that people trust him. His word is his bond, and all that. It's true, Gretchen, don't think it isn't."

[bookmark: p129]She reached back and pulled the scarf off the seat's backrest. It was dry enough, so she began folding it. "I have no doubt at all that our safety will be assured, if we accept Richelieu's offer. But I also have no doubt at all—"

[bookmark: p130]Heinrich was chuckling softly. "We'd be 'enjoying' the longest damn trip anyone ever took to Holland from Paris. Not more than a few hundred miles—and I'll wager anything you want to bet it would take us weeks. Probably months."

[bookmark: p131]Now that Gretchen's animosity had been given a new target, the woman's usual quick intelligence returned. "Yeah, easy enough. Broken axles every five miles. Lamed horses. Unexpected detours due to unexpected floods. Every other bridge washed out—and, how strange, nobody seems to know where the fords are. At least two weeks at the border, squabbling with Spanish officials. You name it, we'll get it." 

[bookmark: p132]Jeff, throughout, had been studying Rebecca. "So what's the problem with the alternative?"

[bookmark: p133]Rebecca grimaced. "There's something happening in the ports of northern France that Richelieu doesn't want us to see. I don't know what it might be, but it's more than simply this alliance with the Dutch. I'm almost sure of it. That means"—she smiled at Heinrich—"and I'll offer this wager, that we'll never be allowed into Le Havre. Some excuse or other, but Richelieu will see to it."

[bookmark: p134]"You're right," agreed Heinrich. "We'll have to take ship in one of the smaller and more distant ports."

[bookmark: p135]The major, clearly enough, was thinking ahead. The man had a good and experienced soldier's instinctive grasp for terrain, to begin with. And, where Rebecca had spent the past two years devouring the books which Grantville had brought with it, Heinrich had been just as passionately devoted to the marvelous maps and atlases which the Americans possessed. By now, his knowledge of Europe's geography was well-nigh encyclopedic.

[bookmark: p136]"I still don't see the problem," said Jeff. "So what if we add another two or three days to the trip? We'd still be able to make it to Holland within two weeks."

[bookmark: p137]"Pirates," replied Heinrich and Rebecca, almost simultaneously. Rebecca smiled; then, nodding toward Heinrich, urged him to explain.

[bookmark: p138]"The English Channel is infested with the bastards," growled the major. "Has been for centuries—and maybe never as badly as now, what with the French and Spanish preoccupied with their affairs on the Continent and that sorry-ass Charles on the throne in England." 

[bookmark: p139]Five of the six soldiers in the kitchen nodded. The sixth, Jimmy Andersen—who, except for Jeff, was the only native-born American in the group—was practically goggling.

[bookmark: p140]"Pirates? In the English Channel?"

[bookmark: p141]Rebecca found it hard not to laugh aloud. For all that they had been somewhat acclimatized in the two years since their arrival in 17th-century Europe, she had often found that Americans still tended to unconsciously lapse into old ways of thinking. For Americans, she knew, anything associated with "England" carried with it the connotations of "safe, secure, even stodgy." The idea of pirates in the English Channel . . . 

[bookmark: p142]"Where do they come from?" demanded Jimmy.

[bookmark: p143]"North Africa is where a lot of them are based," replied Heinrich. With a shrug: "Of course, they're not all Moors, by any means. The Spanish license 'privateers' operating out of Dunkirk and Ostend against Dutch shipping, and the Dunkirkers are none too picky about their targets. And even for the Moors, probably half the crews, at least, are from somewhere in Europe. The world's scavengers."

[bookmark: p144]Jimmy was still shaking his head with bemusement. But Jeff, always quicker than his friend to adjust to reality, was giving Rebecca a knowing look.

[bookmark: p145]"So what you're suggesting, in short, is that if we take the sea route . . . how hard would it be for Richelieu to arrange a pirate attack?"

[bookmark: p146]Rebecca wasn't sure herself. Neither, judging from his expression, was Heinrich.

[bookmark: p147]Gretchen, of course, was.

[bookmark: p148]"Of course he will!" she snapped. "The man's a spider. He has his web everywhere."

[bookmark: p149]With Gretchen, as always, response was as certain as analysis. Sure enough, just as Rebecca had thought, the 9mm was in its place. A moment later, Gretchen had it in hand and was laying it firmly down on the table in front of her.

[bookmark: p150]"Pirates it is," she pronounced, sweeping the room with a hard gaze. "Let's give them a taste of rate of fire, boys—what do you say?"

[bookmark: p151]A harsh—and approving—laugh came from the soldiers. Rebecca looked at Heinrich. 

[bookmark: p152]He shrugged. "Seems as good a plan as any."

[bookmark: p153]Rebecca now looked to Jeff and Jimmy. Jeff, not to her surprise, had a stubborn expression which showed clearly that he was standing with his wife. Jimmy . . . 

[bookmark: p154]This time she did laugh. Befuddled, he might sometimes be, at the nature of his new world. But Jimmy Andersen, a teenager devoted to his games, adored the opportunities.

[bookmark: p155]"Oh, how cool! We can try out the grenade launchers!"

[bookmark: p156] 

Back | Next
Contents

Framed




previous |
Table of Contents




EPILOGUE


No matter how many times I walked around it, the hole into the
tree god’s “abyss” still looked like a piece of
black silk suspended a yard above the ground. It refused to have
more than two dimensions.


Darling brought the little chest containing the silver spike,
threw it through. It took both of us to do the coffin that
contained all that had been left in the big pot when, after a week
of cooking, it had been allowed to boil dry. The black circle
vanished as though a stage magician had sucked the cloth up his
sleeve.


We went and got clean for what seemed like the first time in
years, then Darling showed me around the rabbit warren that had been
home for the Black Company and Rebel movement for so many years.
Fascinating. And repellent. That people should put themselves
through such hell . . . I wished them better
times than mine, wherever they were.


Somehow we ended up doing what men and women seem unable to
avoid. Afterward, she dressed in the clothing of a peasant woman,
without a hint of mail or a single hidden blade.


“What goes?” I asked.


She signed, “The White Rose is dead. There is no place for
her anymore. No need.”


I didn’t argue. I never was on that side.


For want of anything better to do we got Old Father Tree to give
us a ride to where we could check out the progress of the potato
industry.


It hadn’t changed a whole lot, except the people I knew
had got older.


The grandkids wouldn’t believe a word of our stories but
they d fight anybody who didn’t agree that we told the most
exciting lies in the world.
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<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 973 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
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<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 973 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
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endobj
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<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 973 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
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endobj
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<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
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endobj
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<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 973 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
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endobj
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<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 973 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
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endobj
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<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 973 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
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/ExtGState << /CA1.00 << /Type /ExtGState /CA 1 >>
/ca1.00 << /Type /ExtGState /ca 1 >> >>
/Font << /F1 1042 0 R /F10 1051 0 R /F11 1052 0 R /F12 1053 0 R
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/ProcSet [ /PDF /Text ] >> >>
stream
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stream
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stream
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endstream
endobj
1103 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1126 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
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endstream
endobj
1104 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1126 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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X1}
endstream
endobj
1109 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1126 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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endstream
endobj
1112 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
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endstream
endobj
930 0 obj
<< /Type /ObjStm /Filter /FlateDecode /First 947 /Length 2094 /N 100 >>
stream
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Index: R



[bookmark: -r-special-character-carriage-return]
	r special character (carriage return): 6.4.1. Special Characters

[bookmark: ranges-in-user-defined-character-classes-defining]
	ranges in user-defined character classes, defining: 6.4.3.3. User-defined character classes

[bookmark: RDF-Resources-Description-Framework-specification]
	RDF (Resources Description Framework) specification
	
[bookmark: element-types-and]
  
	element types and: 3.2.3. Where Have the Element Types Gone?

[bookmark: W3C-XML-Schema's-impact-on]
  	W3C XML Schema's impact on:  B.1.3. RDF







[bookmark: recursive-schemas]
	recursive schemas: 3.2.1. Depth Versus Modularity?

[bookmark: redefinition-schema-inclusion-with]
	redefinition, schema inclusion with: 8.2. Schema Inclusion with Redefinition
		8.2. Schema Inclusion with Redefinition
	(see also xs:redefine element)



[bookmark: refer-attribute-xs:keyref-element]
	refer attribute (xs:keyref element): 10.5. Namespaces and XPath Expressions

[bookmark: regular-expressions]
	regular expressions: 6. Using Regular Expressions to Specify Simple Datatypes
		(see also patterns)

[bookmark: specifying-simple-datatypes-with]
  
	specifying simple datatypes with: 6. Using Regular Expressions to Specify Simple Datatypes







[bookmark: relative-XPath-expressions-defining-constraints-with]
	relative XPath expressions, defining constraints with: 9.2.1. Uniqueness

[bookmark: RELAX-NG-schema-language]
	RELAX NG schema language:  A.1.3. Intrusive Modeling Tools
		 A.3.3. The RELAX NG Family

[bookmark: sample-application]
  
	sample application:  A.7. RELAX NG







[bookmark: restrictions]
	restrictions
	
[bookmark: applying-new-ones-to-datatypes]
  
	applying new ones to datatypes: 5.1.2. Multiple Restrictions and Fixed Attribute

[bookmark: derivation-by]
  	derivation by (see derivation methods, by restriction)


[bookmark: redefining-attribute-element-groups]
  	redefining attribute/element groups: 8.2.2.2. Restriction

[bookmark: of-substitution-groups]
  	of substitution groups: 12.1.4.2. Restricting substitution groups







[bookmark: reusable-attributes-elements]
	reusable attributes/elements
	
[bookmark: creating]
  
	creating: 7.4.1.2. Element and attribute groups
		8. Creating Building Blocks









[bookmark: reusable-schemas-creating]
	reusable schemas, creating: 13. Creating Extensible Schemas

[bookmark: rule-based-XML-schema-languages]
	rule-based XML schema languages:  A.2.1. Rule-Based XML Schema Languages

[bookmark: Russian-doll-design]
	Russian doll design
	
[bookmark: defining-attributes-using]
  
	defining attributes using: 13.1.1.2. Attributes

[bookmark: defining-elements-using]
  	defining elements using: 13.1.1.1. Elements
		13.1.1.1. Elements



[bookmark: documenting-schemas]
  	documenting schemas: 14.1.2. Think Globally

[bookmark: object-orientation-and]
  	object orientation and: 3.2.2. Russian Doll and Object-Oriented Design












Symbols & Numbers
| A
| B
| C
| D
| E
| F
| G
| H
| I
| J
| K
| L
| M
| N
| O
| P
| Q
| R
| S
| T
| U
| V
| W
| X
| Y
| Z






[image: Library Navigation Links]



Copyright © 2002
O'Reilly & Associates, Inc.
All Rights Reserved.









”UM5.L)Q8p•CŒrá_.\«,ì6ú:•xPõñn¬‰5è¢×Ù¤ Ü„`YèADô^W®ÎÝ”ÁÅfR¸ÈJ{=~¿ðŒïžUN€g±æ64xPñ„k‡—°©’ñ“¼e¢—'
6ó…‹µ©4¹Ø~iY,ù–ƒ²rÍ/O®UkŠ¼Ó¡ÄÃº×ÄÖŸºHÙi½A	ÂÊ±Þ¤yÖaÃÊÅ:¨º×¨¢ü*&Ë†à ¬\óË“ë"!§ûrhñ°§Î§/Ùêbì³ÜmpÄ¤B.(ªG÷Ì¢_´Ú”
ê,I©PJÔšž¥Ó:jS*”z×Žæ¥Ëêwù°—ZÕæ
U_yƒ¦ÇIUd�8Ë+{cÙYËÓ
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ÖaeC™d´ÂEFkä±èìÝTœu«µOÁªo¢¥x¬}µDØê³J|Þg%AæêÞ}	"šyÖÈJM¥Û˜GI˜=ŽÞ-@õdý9;vìÚ³,6¥}M{fÅ7Y«2YË³:õBª5ÙÉSË^£Ú©ZJ£OY¢õÔ¬¨ÏòžSEX-.F¤wÞ6ØU:#¡Û¹Ñtù�c/ˆ·iˆütv´íÕ@qK%éè«©í¢\Òºha—ÎÙ/zKr¤²uð‚·î¶e¿³»Q´ñ&Lƒ‰BÆ8µ‰
l¨ðì²ò0¯É4Ž½¯ êo@’ãœQŠ5hqOMe�Èp³çzV\eûK¥{^v�Ý.ë‹ãv¬'T¢¸ÕL·6`©Ö‘ê+ø“ÆhxÖ�«ì2u'[�?¨�*;4”d¶tø¢RPk‹-Â±â„tN¡ª÷¢X%.Å!Åk9ñÄC1I8Ûhú*Y'É�%Ù:Wp«ÜFüsÖj	êg’b½hD(Ø¹éV¬$ÁX&V²ñ¨6÷�• $ÃÓ‰• `P	BU�ó€JPÔC:�’P%HÉ�m‚h"%=ÒÆo&Râ5GtR‚byÕ�”°Woˆ;‘’-×šW¤äÔ’pè@JŽ³„²"eàXU_‘2ºaqRÒú)iZ[‘’�dÃò‰”LTmœj"%!ÉPc ¥�ó�1�’Ç”ÝŠ”xÃÁYê‚”,gX~>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
1190 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1213 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
1191 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1213 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…
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Index: N



[bookmark: -n-special-character-new-line]
	n special character (new line): 6.4.1. Special Characters

[bookmark: name-tokens-datatypes-for]
	name tokens, datatypes for: 4.3.3.1. Tokenss

[bookmark: named-vs.-anonymous-datatypes]
	named vs. anonymous datatypes: 7.2.2. Named Versus Anonymous Types

[bookmark: namespace-attribute]
	namespace attribute: 10.11. Allowing Any Elements or Attributes from a Particular Namespace

[bookmark: namespaces]
	namespaces: 10. Controlling Namespaces
	
[bookmark: accommodating-attributes-elements-from-other]
  
	accommodating attributes/elements from other: 10.11. Allowing Any Elements or Attributes from a Particular Namespace

[bookmark: behavior-of-imported-schemas]
  	behavior of imported schemas: 10.8. Namespace Behavior of Imported Components

[bookmark: challenges-presented-to-schema-languages]
  	challenges presented to schema languages: 10.1. Namespaces Present Two Challenges to Schema Languages

[bookmark: declarations]
  	declarations: 10.2. Namespace Declarations

[bookmark: default]
  	default (see default namespaces)


[bookmark: importing-schemas-with-no-namespaces]
  	importing schemas with no namespaces: 10.9. Importing Schemas with No Namespaces

[bookmark: including-schemas-using-xs:include-and-xs:redefine]
  	including schemas using xs:include and xs:redefine: 10.10. Chameleon Design

[bookmark: prefixes]
  	prefixes
	
[bookmark: controversy-with]
    
	controversy with: 10.2. Namespace Declarations

[bookmark: declaring-in-XPath-expressions]
    	declaring, in XPath expressions: 10.5. Namespaces and XPath Expressions

[bookmark: defining-in-schemas]
    	defining in schemas: 10.3. To Qualify Or Not to Qualify?

[bookmark: issues-with]
    	issues with: 10.1. Namespaces Present Two Challenges to Schema Languages

[bookmark: namespace-declarations-and]
    	namespace declarations and: 10.2. Namespace Declarations

[bookmark: qualified-unqualified-attributes]
    	qualified/unqualified attributes: 10.3. To Qualify Or Not to Qualify?

[bookmark: XML-1.0-namespace]
    	XML 1.0 namespace: 10.7.1. XML Attributes


  
  
  [bookmark: referencing-other-namespaces]
  	referencing other namespaces: 10.6. Referencing Other Namespaces

[bookmark: target]
  	target (see target namespaces)


[bookmark: XML-1.0-namespace]
  	XML 1.0 namespace: 10.7.1. XML Attributes

[bookmark: XPath-expressions-and]
  	XPath expressions and: 10.5. Namespaces and XPath Expressions







[bookmark: Namespaces-in-XML]
	Namespaces in XML, 
  
  [bookmark: qualified-unqualified-attributes]
  qualified/unqualified attributes: 10.4. Disruptive Attributes

[bookmark: negating-lists-in-user-defined-character-classes]
	negating lists in user-defined character classes: 6.4.3.3. User-defined character classes

[bookmark: nil-values-defining]
	nil values, defining: 11.3. Defining Nil (Null) Values

[bookmark: nillable-attribute]
	nillable attribute: 11.3. Defining Nil (Null) Values

[bookmark: noncolonized-names-datatypes-for]
	noncolonized names, datatypes for: 4.3.3.1. Tokenss

[bookmark: nondeterministic-content-models]
	nondeterministic content models: 7.4.1.3. Unique Particle Attribution Rule

[bookmark: normalized-strings]
	normalized strings: 4.2. Whitespace Processing

[bookmark: notations]
	notations: 4.3.3.4. Notations

[bookmark: null-values-defining]
	null values, defining: 11.3. Defining Nil (Null) Values

[bookmark: numeric-datatypes]
	numeric datatypes: 4.4. Numeric Datatypes
	
[bookmark: facets-for]
  
	facets for: 5.1.1.5. Integer and derived datatypes

[bookmark: regular-expressions-and]
  	regular expressions and: 6.5.2. Numeric and Float Types
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endstream
endobj
1241 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 1266 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
1243 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1266 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
1244 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1266 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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3>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
1262 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1266 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰Qð5Œ=Î.Œkt�˜;)Ôö¥Fa‹eÐvŠrX‰FiÔ2¨J”Â÷hŠ¬I\ÕR•o43æU�@a	[‚Za	A‚E`é~O�`é~S‚Æh.m«´)šK�tÈqìë§ôÿCîú	0m:ý
endstream
endobj
1264 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1266 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰DQ9NAÌûŽ‰Öãv_@"@ˆ�@$|�Ýåj�vå©Ãã*�Ê»½\dý?ñdMÎ2ÆßŒßYÞn m�Áyã\©ÏÔ›{ê�þÞSïFl©ú‡§>xoh&_öUdÙ«ÌDÚ¡‰…¦�Öž*½Ç„z8!sÝÆ\ÆCÆ\•þÊ\•Çª¦îô»Qç¹:ùál�Éeˆï1‰©#üÂH:âc¡Ó±7Ð ¨ÂÓa{%Âaû(ZxË‹@�pÔ}=¼e�E8sÖ}MÊ}¹
0�³‡
endstream
endobj
1265 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1266 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
983 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 20 28 494 765 ]
/Filter [ /FlateDecode ] /FormType 1 /Length 21748
/PTEX.FileName (./fig15.pdf) /PTEX.InfoDict 1267 0 R
/PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs8 1283 0 R >>
/ExtGState << /CA1.00 << /Type /ExtGState /CA 1 >>
/ca1.00 << /Type /ExtGState /ca 1 >> >>
/Font << /F1 1268 0 R /F10 1277 0 R /F11 1278 0 R /F12 1279 0 R
/F13 1280 0 R /F14 1281 0 R /F15 1282 0 R /F2 1269 0 R
/F3 1270 0 R /F4 1271 0 R /F5 1272 0 R /F6 1273 0 R /F7 1274 0 R
/F8 1275 0 R /F9 1276 0 R >>
/Pattern << /P01 1284 0 R /P02 1285 0 R /P03 1286 0 R /P04 1287 0 R
/P05 1288 0 R /P06 1289 0 R /P07 1290 0 R /P08 1291 0 R
/P09 1292 0 R /P10 1293 0 R /P11 1294 0 R /P12 1295 0 R
/P13 1296 0 R /P14 1297 0 R /P15 1298 0 R /P16 1299 0 R
/P17 1300 0 R /P18 1301 0 R /P19 1302 0 R /P20 1303 0 R
/P21 1304 0 R /P22 1305 0 R /P23 1306 0 R /P24 1307 0 R
/P25 1308 0 R >>
/ProcSet [ /PDF /Text ] >> >>
stream
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0�³‡
endstream
endobj
1308 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1309 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
1321 0 obj
<< /Filter /FlateDecode /Length 3235 >>
stream
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endobj
1344 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 1370 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
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endstream
endobj
1346 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1370 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
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endstream
endobj
1347 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1370 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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endstream
endobj
1352 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1370 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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endstream
endobj
1355 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1370 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
1356 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1370 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
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endstream
endobj
1358 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 1370 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>>ïïïB¼  €*;lÜÉ3\Ç08l „^.4PyÃæˆ–n Ð2åÊžX³JûyA €'0T@¡fP¨*�á#PþZãÊ5ÖQ*U”ð é´ÁziƒšÒ€¬_�s+æÕ±%·”ÞÌv)È€
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£¡ ÅHÜÀoë†ZÁºàÈOÎ¼¹åÎ£'‡n€õëØ³kßÎ½»÷ïàÃ‹O¾¼ùóèµÃÍE€ðãËŸO¿¾ýûøóëßÏ¿¿ÿÿ( |?¬‡K{Ì à‚6èàƒF(á„Vhá…f¨á†2hƒ�È„¦	vhâ‰(¦¨âŠ,fø¡.¶(ãŒ4ÖhcŠ/²'b.$nh€‘`ôpã‘H&þ™dŽîˆK�N@¢ðÃFØ0�’\vé¥‰L†xÍˆ%.Ÿ
$ÌÐÃ6,°e6 @0À@›3@¥ž0°%
èùå „zæsNÞ¥‚FðB6Ì`Ã$`D$V°ÁüPiš00¼`iÈ)j¡¬¶Jã¡¢%jË¢3T:Ã�Xö § i¤$6
$$hÀ•N`°eºêì³ÂJKŒ²9Ã(Ì`¥¦·Fº�Æa«°¨N°@3|.´ì¶{¡´ �Éc³ØJù�Ôém‘–Újm¯Ú^YÁá–ëîÁ;/K²Ö²¨”($kCþ|;*|LÐkÅÙâ:°”kÃ•	—ŒðÂÔÎð©SÎÐë²@jj§Ê,ûÁ*¤iCØ AüðÃª&wØƒ�vþ¸%„ Í€Ò6m@ÒF,ý ÔTÉ´Ó?jm!Ê
Ó²¨$¯X	l@eÑ°8¤�lp³ƒiÃ-7Ýv?˜wÜs×}wƒ�ï-¸ßoÎwš_ƒˆ¨¼O–‰'‹½n�-Ûš*ƒ„è ƒ£
jÎù žƒÎ è��þBèlžºéÕ¶>º ¥¯^!Ø�+Ú,æÐö*Â 5”0ºcð»C” ÂðÅ€ò5B|™¾“^Ò7ï‚%t/¼þÓßîx¬¹Ïº;£?,»l	´ïþûðÇ/ÿüô×oÿýøãßÏ	¤§Àƒ`�?°?AxÂèN0Àº tIô\À@) „ÿd0ˆ
^�‚Bÿ'¦O}Â8"÷ !1(Aˆ¡gHÃÚð†8Ì¡wÈCÂü(ˆø`AX�‚°p�‘¨D&R�„R>P€_D	,þGB„,��%K€.±Qaã›VØfGFÉ1�°Œ¥,ïˆÅEÖÒ‰P �Œƒx¢.yIò/˜¹Ü%ð„ ÂL"/™ÄtA"}à`/„¾2e
S¯ê®…¯œ¥8ÇIÎDN’¤CpK_
áœØLd H·Ù‰Pž‹ä`ë°óŒ^
BAôSÚl#7V>‡�Ká$§D'JËhjò–  Â0ÑøÎBd4D¸&ò&ùD>
3¤ƒ è‘žT¤:Bôö)ˆ'®q›0Z¥MêÂÍ‘¢@
*=‰Î[ž ’ƒ Þ¶ÚÖàóã‰Ç3Vh}½i>çøÉ%‹°)'lã
à=Ê²–·Ìå.{9>^ã�”%Ee&;ôA½²ªš×Ìæ6»ùÍpŽ³œçLç:ÛùÍ@RÐOuV‹ÉÌ’Es-AhF˜±Ðˆ† ¢}æy{ÎaŸ•Y@ßWÐŒÎô'o©iH(ºÓŒv´O{8iúVú�í¨CÍéU3âÓ®&´¨õLjùùq–¾±ƒTkY·º×ˆ€5°'1kHþ×ú¦”®q®+Ìëaû×Î.j´ŸýèHã°Ô`-3ª1=íHºÛ‡6¸
m©QóÛÁ]ò¶w=èq7âÛî¶e¼ß]nZŸÛÖÉþóº	Üîy'Þó·¿
QlkßÝV·XÙ=pEe…ËœáLOyÃ¡îï�{¾Ù¶:±žu¡?�è ¯·‚¾îØ‘_¼äfB{Ëm>m®ÏÛë÷F¶©•
w5þ›éf¿¹Ü%á�P–`½•Àû©Nf±�“ì€§{´íÞÀtË ¢Ïg|ï]ß>7yÖµ>pÊ“Wõ5ÅÙÎsÇ7òˆÖp6Ú¢Õž
êž4Z,Š¤õ¹£Eº¢SêqÐùŒÑ˜¥Zº¥\Ú¥9Ð�ú�™iÎi¤d%¡;„`ºž»9¤Ú¤Eu¦hšCjzŽašŽ2ŠŸpê¤Ðyžs*Cu�lj�ËI¤{§ú§5¨y§þX¥5z¨¶$§Šº¨kúŸìY¨oz¨Z©4Ä¨Š9¨JÊ£jIÒ'©E©ž
¨—š£™ê¦ˆ@MˆªÔ§«j©v*ª:¦ˆÐa³ŠªÛ‰¥]:¬ÄZ¬`ø¥¹Š©m*¥�0Bp€Í	©g¤@ù¢“£þ;¹¢Ú)‚G.*‘0J‘êˆÎZÜ: ´ú¤¥™¤»Z®‡À8PÕdªº®GÚ®Qz¢KÊBAÑŠ¯àŠ£%ª£üJª‰�®§
¬*¢û°±&yäš§‹pVlÞZw¶z«x4±&Š(ÚŽ›¨‹–®º¬»±òÆ°ªz²zé®b
¯ŒV¦×±0ë•2‹§Ùª§«&BD–Ò÷²9Šáš“+k¨?‹AÝ#X=J´E‹‹Õ*®{i¼j�+B SÀµQ[C k°"Û¯$»´	ä´dŠ³_k´k![±=Û£ã¨>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
1390 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
1391 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰D�±Â0Dw�ÅÍL6Q•|CÅÀPuk+�$ºðûØµÓ¹Ø÷œä"x�Œªš+%ëVZ.jd÷…x¡({]ÉÔ]Ó|âJ�:ÆÕ˜Jg–J±½D¯#ß=�°ìk›é‰�Z75ßüÔÆÃÈ˜âx=Ãù½ÇoÚsÙ“” GØõô`
X1}
endstream
endobj
1396 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰\�1Â0EwŸâÁip“^‰u`@l0€(,\;v„Ú¡‰ÞûßVó¦„;ˆÁHìßçF'¼TíU>�ðU�ÎÆµ5=Æ“ÄImÚØî&ÕÛfZ½Fß…�µO¸ÙŒÞÅ¸—`ïi®“â;]ä(!úî…jÿKÝ�äÿˆ¼ÆØßT{Œ,Š;Áè8æ†O=Ž|Š|¦#ýŽFF‡
endstream
endobj
1399 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
1400 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
€0…÷œâ!-¡ô‚ƒ88ˆ›J+èâõMú3”×÷}Ir8A†ãúÞƒÜŠ…ŸbŒX7Æ®Ø32Ù ~y[Í†’úØ}´«�Ýë %“¥o=X—æ¥íKáå@ñ3Mô0‡o"±
endstream
endobj
1402 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰LŽ;Â@D{ŸbNÙ+6a¯€D�((Pª@R� áúø³Ž(Ö¶fÞØû&ÁÄ`ÇûÜé‚—JŸ|UÆ×™q£Æ¨ŒÕúTÞ÷²Ö…Ê4´b£$"n.¤=Ì¨!‹9×i=ÓÏ©8ÚT}ç.‚æWûújÍ‘ä¶‹=Ÿ¡äñ´!žwä�¹o8Ó‰~öÂ6›
endstream
endobj
1407 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
1409 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰Qð5Œ=Î.Œkt�˜;)Ôö¥Fa‹eÐvŠrX‰FiÔ2¨J”Â÷hŠ¬I\ÕR•o43æU�@a	[‚Za	A‚E`é~O�`é~S‚Æh.m«´)šK�tÈqìë§ôÿCîú	0m:ý
endstream
endobj
1411 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰DQ9NAÌûŽ‰Öãv_@"@ˆ�@$|�Ýåj�vå©Ãã*�Ê»½\dý?ñdMÎ2ÆßŒßYÞn m�Áyã\©ÏÔ›{ê�þÞSïFl©ú‡§>xoh&_öUdÙ«ÌDÚ¡‰…¦�Öž*½Ç„z8!sÝÆ\ÆCÆ\•þÊ\•Çª¦îô»Qç¹:ùál�Éeˆï1‰©#üÂH:âc¡Ó±7Ð ¨ÂÓa{%Âaû(ZxË‹@�pÔ}=¼e�E8sÖ}MÊ}¹
0�³‡
endstream
endobj
1412 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1413 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢

@ÂÑiZPÅ`MæÈŠ�R†Ò€
endstream
endobj
997 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 20 255 404 822 ]
/Filter [ /FlateDecode ] /FormType 1 /Length 3605
/Matrix [ 0 -1 1 0 -235 659 ] /PTEX.FileName (./fig17b.pdf)
/PTEX.InfoDict 1414 0 R /PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs8 1430 0 R >>
/ExtGState << /CA1.00 << /Type /ExtGState /CA 1 >>
/ca1.00 << /Type /ExtGState /ca 1 >> >>
/Font << /F1 1415 0 R /F10 1424 0 R /F11 1425 0 R /F12 1426 0 R
/F13 1427 0 R /F14 1428 0 R /F15 1429 0 R /F2 1416 0 R
/F3 1417 0 R /F4 1418 0 R /F5 1419 0 R /F6 1420 0 R /F7 1421 0 R
/F8 1422 0 R /F9 1423 0 R >>
/Pattern << /P01 1431 0 R /P02 1432 0 R /P03 1433 0 R /P04 1434 0 R
/P05 1435 0 R /P06 1436 0 R /P07 1437 0 R /P08 1438 0 R
/P09 1439 0 R /P10 1440 0 R /P11 1441 0 R /P12 1442 0 R
/P13 1443 0 R /P14 1444 0 R /P15 1445 0 R /P16 1446 0 R
/P17 1447 0 R /P18 1448 0 R /P19 1449 0 R /P20 1450 0 R
/P21 1451 0 R /P22 1452 0 R /P23 1453 0 R /P24 1454 0 R
/P25 1455 0 R >>
/ProcSet [ /PDF /Text ] >> >>
stream
xœíZËŽ\Ç
ý•»%P©Þ�eì8ol
â…ì…aËÊcFIdFþ>‡dñ69š’Z²0£§�xÙu«Šäá©JGÄ�é¨±¹µãû{þú41ù{íø ý÷Õçû�7¯Žgß�—BŒÇ«ŸŽgŸþAÿ¤§Zïaåu”YCíëxóòøñwÇl!–U�6Bø½š[HkyÎPZÞVò»øù¿óÏ=�dx¿êÏ=4º?ZŠ!—~"w°ú÷ÿš�¯�×Ç'·Ç³?¥räÒ˜õ¸ýñ(¥†11þïxâö‡ãæ›'OŽÛ¿ŸÝ_¾›¿TCï™Ýåj;r3b
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endstream
endobj
1431 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 1456 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
1433 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
€0C÷œ"Gø±(ö
‚ƒ88ˆ›JtñúþÚ!„¼—âN�²’gÃÄËQçð ø:fÏY\Œ+**ðDls'�Æ¼¯ä®.ªþ�Š‘�>Ï£¬
endstream
endobj
1434 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰D�±Â0Dw�ÅÍL6Q•|CÅÀPuk+�$ºðûØµÓ¹Ø÷œä"x�Œªš+%ëVZ.jd÷…x¡({]ÉÔ]Ó|âJ�:ÆÕ˜Jg–J±½D¯#ß=�°ìk›é‰�Z75ßüÔÆÃÈ˜âx=Ãù½ÇoÚsÙ“” GØõô`
X1}
endstream
endobj
1439 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 108 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰\�1Â0EwŸâÁip“^‰u`@l0€(,\;v„Ú¡‰ÞûßVó¦„;ˆÁHìßçF'¼TíU>�ðU�ÎÆµ5=Æ“ÄImÚØî&ÕÛfZ½Fß…�µO¸ÙŒÞÅ¸—`ïi®“â;]ä(!úî…jÿKÝ�äÿˆ¼ÆØßT{Œ,Š;Áè8æ†O=Ž|Š|¦#ýŽFF‡
endstream
endobj
1442 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 226 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰éƒžd}eŽ
endstream
endobj
1443 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 69 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰4Œ=
€0…÷œâ!-¡ô‚ƒ88ˆ›J+èâõMú3”×÷}Ir8A†ãúÞƒÜŠ…ŸbŒX7Æ®Ø32Ù ~y[Í†’úØ}´«�Ýë %“¥o=X—æ¥íKáå@ñ3Mô0‡o"±
endstream
endobj
1445 0 obj
<< /Type /Pattern /BBox [ 0 0 60 60 ] /Filter /FlateDecode
/Length 218 /Matrix [ 0.102 0 0 0.102 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 60
/YStep 60 >>
stream
H‰>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰LŽ;Â@D{ŸbNÙ+6a¯€D�((Pª@R� áúø³Ž(Ö¶fÞØû&ÁÄ`ÇûÜé‚—JŸ|UÆ×™q£Æ¨ŒÕúTÞ÷²Ö…Ê4´b£$"n.¤=Ì¨!‹9×i=ÓÏ©8ÚT}ç.‚æWûújÍ‘ä¶‹=Ÿ¡äñ´!žwä�¹o8Ó‰~öÂ6›
endstream
endobj
1450 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
1452 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1456 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰‰çŸoz™ÞX„%5å“‡Zç˜dÒ¥è£�‚È(�‘Vº&‘ÔY¥'¦–vj&pž†*ê¨¤–jê©¨¦ªêª¬rY`‡þ°Æ*ë¬´Öjë¸>(h«¼öŠX�¯íêë°¼•h(nÂ‹f²Ý…u¬�P*ûbWbEÕ”�‡Þ(¥¦ B+í·•mµ)¢ä.%n¹Ù]y£“bÄ®r3Õ/¸¢v;dŸÓ™£ŸÕ•oSäfË#¦|Ò°s…î³æò»pÀ×6œm”TF›p¼_¬ñÆwìñÇ {loÈ$¯6rÉ(§¬òÊ,·ìòË0Ç,óÌ4×lóÍ8ç¬óÎƒ ×ÈÆ6ºñ�pŒ£çHÇ:ÚñŽxÌ£÷ÈÇ>úñ�€¤ IÈBò�ˆL¤"ÉÈF:Ò]{$ªü–JPä+l†,¢]Nƒû‘øÌuÂOÎ)”C_Š~xÉwi…[?¢”Ò�½Ú«?yb\›¢Iõ~_u¬q¬™7‘4‡èÚÇù0Þâ.»Âpø6¨¿e0ïwåÛÍùØñèôãZÿ2>Fi¤�àëÕ\•ƒRlQ.5–uáYQR•Oq0G#¹aE°>Š®ššå+—[‘ùŽáaLì—Má&ã’ ¥¬‰O%@q;ú}3Ö Åw)�f&é\’Þ¶SžÊÀc�N†
¨î^(™‰7wKUc½u€-¬xá¸ Äøs	™£ìÎ.bÎQ™�&•Ù³T&Ñ>˜“ñ‘¢)�¨
g²-Æ‚L0ŸšlÉ…——“-èY÷ÁÃ@Í'[@rdá‚Ý™sJeR=´Þðº1.W&=„y¤,É#žŠÑ_=¿¬H“ÇQ4õa5íìq*'BÖ‡¹ÿùb%¼ëC³ê“M^øiÈ&Åàõl^È!Îv	4ûÿ•SP“ÍgBõJ�$…ŠXÇß.�¶]sXa0?Þ�ÐM:X‹fñººG#G¥�SŽÝ(sÎ»_Ñ«pèUPæó¤äŽG�ËTx2Ñ†³g¼é@\è§˜²"“½†\’YX €îVC’Ö,öeÑ$J"˜ü(Y³DnêíšÉ¿Ï¬³Of‚äJÜ zi¼æîÛhìâP¬œîÙîjŠÆÀ¬ö-îOuSÇ>@*˜*ÁÊA»9z`áœæµ°yo�‚dÖ3"Ð
—ë‰¼™óCƒ�Àof£„BÅZÿxæ{8KO£ÎoçPÐjb·¼S¤¤�SÍ�$•Vu;gš[år@ƒJF�À2äeN¢´ÙøËD#]¼@ÿøHåMÉÑ
ØU÷±~—åìÅ�85yTõwÊ*©æ†hå®"þÖ{ŠðäXëÞûd-w½CTÄì¾³§y‘ó\b²æþ¦ºß”Í¬zK8ýïÙœŽÊœ§ðº
çÂë¥¸óËµ°/™WÚÈ*”J‚�”Žk�–>ÏSå$–3„`ði[uÝ¶œ-E¶ØÔÍß¯@¾‚‰~ÐJy6ŽÁU	ðäžæÙXE`7ZHØ½Á:ª{Æž	fG�gdlã$¬Î÷’R�_ÊøÀU¤ÄéÜÙSc¸G×UE!˜;y8*&>¾’)®‹Êô9‹wŸ!–	&!°¹7¬jìßK’ÐÈt¥�%Íg³€Íôó"×î‰(ªB–M"ißŒD+¸œñ†s4aŒ¨a{_óä!täî^æAh¯¹¶×»çP¦ý]úøeúçQfxªB×’Bî)3^“w#zl%þ©ÒÜì/7�õ)íïLì6ìˆ••Ö£L]¦ÿõæÿá�"endstream
endobj
1002 0 obj
<< /Type /XObject /Subtype /Form /BBox [ 20 255 404 822 ]
/Filter [ /FlateDecode ] /FormType 1 /Length 3230
/Matrix [ 0 -1 1 0 -235 659 ] /PTEX.FileName (./fig18a.pdf)
/PTEX.InfoDict 1472 0 R /PTEX.PageNumber 1
/Resources << /ColorSpace << /Cs8 1488 0 R >>
/ExtGState << /CA1.00 << /Type /ExtGState /CA 1 >>
/ca1.00 << /Type /ExtGState /ca 1 >> >>
/Font << /F1 1473 0 R /F10 1482 0 R /F11 1483 0 R /F12 1484 0 R
/F13 1485 0 R /F14 1486 0 R /F15 1487 0 R /F2 1474 0 R
/F3 1475 0 R /F4 1476 0 R /F5 1477 0 R /F6 1478 0 R /F7 1479 0 R
/F8 1480 0 R /F9 1481 0 R >>
/Pattern << /P01 1489 0 R /P02 1490 0 R /P03 1491 0 R /P04 1492 0 R
/P05 1493 0 R /P06 1494 0 R /P07 1495 0 R /P08 1496 0 R
/P09 1497 0 R /P10 1498 0 R /P11 1499 0 R /P12 1500 0 R
/P13 1501 0 R /P14 1502 0 R /P15 1503 0 R /P16 1504 0 R
/P17 1505 0 R /P18 1506 0 R /P19 1507 0 R /P20 1508 0 R
/P21 1509 0 R /P22 1510 0 R /P23 1511 0 R /P24 1512 0 R
/P25 1513 0 R >>
/ProcSet [ /PDF /Text ] >> >>
stream
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endstream
endobj
1489 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 91 /Matrix [ 1 0 0 1 20 28 ] /PaintType 2 /PatternType 1
/Resources 1514 0 R /TilingType 1 /XStep 98 /YStep 4 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰$Š1
€0C÷œ"Gø¿Ñ+âàPÜtPª ‹×7Ú!„¼—Î�0ÝJîO¡Np§ófÏäŒœ�+hUÖ/~£Ve™PLø�ã#¼¢`:
endstream
endobj
1491 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 93 /Matrix [ 0.5 0 0 0.5 20 28 ] /PaintType 2
/PatternType 1 /Resources 1514 0 R /TilingType 1 /XStep 96
/YStep 16 >>
stream
H‰$Š1
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endstream
endobj
1492 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 63 /Matrix [ 0.06 0 0 0.06 20 28 ] /PaintType 2
/PatternType 1 /Resources 1514 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
H‰*ä2TÈTà2P0P04€à¢T®p…>
stream
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stream
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stream
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stream
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endstream
endobj
1551 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 122 /Matrix [ 0.05 0 0 0.1 20 28 ] /PaintType 2
/PatternType 1 /Resources 1557 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
H‰D�1
€0E÷œâ!)”ÞApqÓA©‚.^ß$-^ú^nì CX¼Ÿ�&\u¼£Ç¼0V]œ¢"´2EnÔÊ”bc²\˜ÿÁÚWM”Š(U‘ýµÁ?èÏP�‘‹o¤�>I'f
endstream
endobj
1553 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 118 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1557 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰>
stream
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endstream
endobj
1555 0 obj
<< /Type /Pattern /BBox [ 0 0 100 100 ] /Filter /FlateDecode
/Length 280 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1557 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
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endstream
endobj
1556 0 obj
<< /Type /Pattern /BBox [ 0 0 101 101 ] /Filter /FlateDecode
/Length 54 /Matrix [ 0.125 0 0 0.125 20 28 ] /PaintType 2
/PatternType 1 /Resources 1557 0 R /TilingType 1 /XStep 100
/YStep 100 >>
stream
H‰2TÈTà2P0PÈå26P¢.sm¢
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endstream
endobj
1369 0 obj
<< /Type /ObjStm /Filter /FlateDecode /First 983 /Length 1627 /N 100 >>
stream
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scope: HTMLTableCellElement[DOM]


	
Screen: [Client]


	
screen: Window[Client]


	
screenX: MouseEvent[DOM]


	
screenY: MouseEvent[DOM]


	
scroll: Window[Client]


	
scrollBy: Window[Client]


	
scrollIntoView: HTMLElement[Client]


	
scrollTo: Window[Client]


	
search: Link[Client], Location[Client], String[Core]


	
sectionRowIndex: HTMLTableRowElement[DOM]


	
Select: [Client]


	
SELECT: Event[Client]


	
select: HTMLInputElement[DOM], HTMLTextAreaElement[DOM], Input[Client]


	
selected: HTMLOptionElement[DOM], Option[Client]


	
selectedIndex: HTMLSelectElement[DOM], Input[Client], Select[Client]


	
selectNode: Range[DOM]


	
selectNodeContents: Range[DOM]


	
selectorText: CSSPageRule[DOM], CSSStyleRule[DOM]


	
self: Window[Client]


	
separator: Counter[DOM]


	
setAttribute: Element[DOM], HTMLElement[Client]


	
setAttributeNode: Element[DOM]


	
setAttributeNodeNS: Element[DOM]


	
setAttributeNS: Element[DOM]


	
setDate: Date[Core]


	
setEnd: Range[DOM]


	
setEndAfter: Range[DOM]


	
setEndBefore: Range[DOM]


	
setFloatValue: CSSPrimitiveValue[DOM]


	
setFullYear: Date[Core]


	
setHours: Date[Core]


	
setInterval: Window[Client]


	
setMember: JSObject[Client]


	
setMilliseconds: Date[Core]


	
setMinutes: Date[Core]


	
setMonth: Date[Core]


	
setNamedItem: NamedNodeMap[DOM]


	
setNamedItemNS: NamedNodeMap[DOM]


	
setProperty: CSSStyleDeclaration[DOM]


	
setSeconds: Date[Core]


	
setSlot: JSObject[Client]


	
setStart: Range[DOM]


	
setStartAfter: Range[DOM]


	
setStartBefore: Range[DOM]


	
setStringValue: CSSPrimitiveValue[DOM]


	
setTime: Date[Core]


	
setTimeout: Window[Client]


	
setUTCDate: Date[Core]


	
setUTCFullYear: Date[Core]


	
setUTCHours: Date[Core]


	
setUTCMilliseconds: Date[Core]


	
setUTCMinutes: Date[Core]


	
setUTCMonth: Date[Core]


	
setUTCSeconds: Date[Core]


	
setYear: Date[Core]


	
shape: HTMLAnchorElement[DOM]


	
sheet: LinkStyle[DOM]


	
shift: Array[Core]


	
shiftKey: MouseEvent[DOM]


	
SHOW_ALL: NodeFilter[DOM]


	
SHOW_ATTRIBUTE: NodeFilter[DOM]


	
SHOW_CDATA_SECTION: NodeFilter[DOM]


	
SHOW_COMMENT: NodeFilter[DOM]


	
SHOW_DOCUMENT: NodeFilter[DOM]


	
SHOW_DOCUMENT_FRAGMENT: NodeFilter[DOM]


	
SHOW_DOCUMENT_TYPE: NodeFilter[DOM]


	
SHOW_ELEMENT: NodeFilter[DOM]


	
SHOW_ENTITY: NodeFilter[DOM]


	
SHOW_ENTITY_REFERENCE: NodeFilter[DOM]


	
SHOW_NOTATION: NodeFilter[DOM]


	
SHOW_PROCESSING_INSTRUCTION: NodeFilter[DOM]


	
SHOW_TEXT: NodeFilter[DOM]


	
siblingAbove: Layer[Client]


	
siblingBelow: Layer[Client]


	
sin: Math[Core]


	
size: CSS2Properties[DOM], HTMLInputElement[DOM], HTMLSelectElement[DOM]


	
slice: Array[Core], String[Core]


	
sort: Array[Core]


	
source: RegExp[Core]


	
sourceIndex: HTMLElement[Client]


	
span: HTMLTableColElement[DOM]


	
speak: CSS2Properties[DOM]


	
speakHeader: CSS2Properties[DOM]


	
speakNumeral: CSS2Properties[DOM]


	
speakPunctuation: CSS2Properties[DOM]


	
specified: Attr[DOM]


	
speechRate: CSS2Properties[DOM]


	
splice: Array[Core]


	
split: String[Core]


	
splitText: Text[DOM]


	
sqrt: Math[Core]


	
SQRT1_2: Math[Core]


	
SQRT2: Math[Core]


	
src: HTMLInputElement[DOM], Image[Client], Layer[Client]


	
startContainer: Range[DOM]


	
startOffset: Range[DOM]


	
START_TO_END: Range[DOM]


	
START_TO_START: Range[DOM]


	
status: Window[Client]


	
stop: Window[Client]


	
stopPropagation: Event[DOM]


	
stress: CSS2Properties[DOM]


	
String: [Core]


	
Style: [Client]


	
style: CSSFontFaceRule[DOM], CSSPageRule[DOM],CSSStyleRule[DOM],
HTMLElement[Client], HTMLElement[DOM]



	
styleSheet: CSSImportRule[DOM]


	
StyleSheet: [DOM]


	
StyleSheetList: [DOM]


	
styleSheets: Document[DOM]


	
STYLE_RULE: CSSRule[DOM]


	
Submit: [Client]


	
SUBMIT: Event[Client]


	
submit: Form[Client], HTMLFormElement[DOM]


	
substr: String[Core]


	
substring: String[Core]


	
substringData: CharacterData[DOM]


	
suffixes: MimeType[Client]


	
summary: HTMLTableElement[DOM]


	
surroundContents: Range[DOM]


	
SyntaxError: [Core]


	
SYNTAX_ERR: DOMException[DOM]


	
systemId: DocumentType[DOM], Entity[DOM], Notation[DOM]


	
systemLanguage: Navigator[Client]
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26.3. C
	
call: Function[Core], JSObject[Client]


	
callee: Arguments[Core]


	
caller: Function[Core]


	
cancelable: Event[DOM]


	
caption: HTMLTableElement[DOM]


	
captionSide: CSS2Properties[DOM]


	
captureEvents: Document[Client], Layer[Client], Window[Client]


	
CAPTURING_PHASE: Event[DOM]


	
CDATASection: [DOM]


	
CDATA_SECTION_NODE: Node[DOM]


	
ceil: Math[Core]


	
cellIndex: HTMLTableCellElement[DOM]


	
cellPadding: HTMLTableElement[DOM]


	
cells: HTMLTableRowElement[DOM]


	
cellSpacing: HTMLTableElement[DOM]


	
ch: HTMLTableCellElement[DOM], HTMLTableColElement[DOM],
HTMLTableRowElement[DOM], HTMLTableSectionElement[DOM]



	
CHANGE: Event[Client]


	
CharacterData: [DOM]


	
charAt: String[Core]


	
charCodeAt: String[Core]


	
charset: HTMLAnchorElement[DOM]


	
CHARSET_RULE: CSSRule[DOM]


	
Checkbox: [Client]


	
checked: Checkbox[Client], HTMLInputElement[DOM], Input[Client], Radio[Client]


	
childNodes: Node[DOM]


	
children: HTMLElement[Client]


	
chOff: HTMLTableCellElement[DOM], HTMLTableColElement[DOM],
HTMLTableRowElement[DOM], HTMLTableSectionElement[DOM]



	
className: HTMLElement[Client], HTMLElement[DOM]


	
clear: CSS2Properties[DOM], Document[Client]


	
clearInterval: Window[Client]


	
clearTimeout: Window[Client]


	
CLICK: Event[Client]


	
click: HTMLInputElement[DOM], Input[Client]


	
clientX: MouseEvent[DOM]


	
clientY: MouseEvent[DOM]


	
clip: CSS2Properties[DOM]


	
clip.bottom: Layer[Client]


	
clip.height: Layer[Client]


	
clip.left: Layer[Client]


	
clip.right: Layer[Client]


	
clip.top: Layer[Client]


	
clip.width: Layer[Client]


	
cloneContents: Range[DOM]


	
cloneNode: Node[DOM]


	
cloneRange: Range[DOM]


	
close: Document[Client], HTMLDocument[DOM], Window[Client]


	
closed: Window[Client]


	
collapse: Range[DOM]


	
collapsed: Range[DOM]


	
color: CSS2Properties[DOM]


	
colorDepth: Screen[Client]


	
cols: HTMLTextAreaElement[DOM]


	
colSpan: HTMLTableCellElement[DOM]


	
Comment: [DOM]


	
COMMENT_NODE: Node[DOM]


	
commonAncestorContainer: Range[DOM]


	
compareBoundaryPoints: Range[DOM]


	
complete: Image[Client]


	
concat: Array[Core], String[Core]


	
confirm: Window[Client]


	
constructor: Object[Core]


	
contains: HTMLElement[Client]


	
content: CSS2Properties[DOM]


	
cookie: Document[Client], HTMLDocument[DOM]


	
cookieEnabled: Navigator[Client]


	
coords: HTMLAnchorElement[DOM]


	
cos: Math[Core]


	
Counter: [DOM]


	
counterIncrement: CSS2Properties[DOM]


	
counterReset: CSS2Properties[DOM]


	
createAttribute: Document[DOM]


	
createAttributeNS: Document[DOM]


	
createCaption: HTMLTableElement[DOM]


	
createCDATASection: Document[DOM]


	
createComment: Document[DOM]


	
createCSSStyleSheet: DOMImplementation[DOM]


	
createDocument: DOMImplementation[DOM]


	
createDocumentFragment: Document[DOM]


	
createDocumentType: DOMImplementation[DOM]


	
createElement: Document[DOM]


	
createElementNS: Document[DOM]


	
createEntityReference: Document[DOM]


	
createEvent: Document[DOM]


	
createHTMLDocument: DOMImplementation[DOM]


	
createNodeIterator: Document[DOM]


	
createProcessingInstruction: Document[DOM]


	
createRange: Document[DOM]


	
createTextNode: Document[DOM]


	
createTFoot: HTMLTableElement[DOM]


	
createTHead: HTMLTableElement[DOM]


	
createTreeWalker: Document[DOM]


	
CSS2Properties: [DOM]


	
CSSCharsetRule: [DOM]


	
cssFloat: CSS2Properties[DOM]


	
CSSFontFaceRule: [DOM]


	
CSSImportRule: [DOM]


	
CSSMediaRule: [DOM]


	
CSSPageRule: [DOM]


	
CSSPrimitiveValue: [DOM]


	
CSSRule: [DOM]


	
CSSRuleList: [DOM]


	
cssRules: CSSMediaRule[DOM], CSSStyleSheet[DOM]


	
CSSStyleDeclaration: [DOM]


	
CSSStyleRule: [DOM]


	
CSSStyleSheet: [DOM]


	
cssText: CSSRule[DOM], CSSStyleDeclaration[DOM], CSSValue[DOM]


	
CSSUnknownRule: [DOM]


	
CSSValue: [DOM]


	
CSSValueList: [DOM]


	
cssValueType: CSSValue[DOM]


	
CSS_ATTR: CSSPrimitiveValue[DOM]


	
CSS_CM: CSSPrimitiveValue[DOM]


	
CSS_COUNTER: CSSPrimitiveValue[DOM]


	
CSS_CUSTOM: CSSValue[DOM]


	
CSS_DEG: CSSPrimitiveValue[DOM]


	
CSS_DIMENSION: CSSPrimitiveValue[DOM]


	
CSS_EMS: CSSPrimitiveValue[DOM]


	
CSS_EXS: CSSPrimitiveValue[DOM]


	
CSS_GRAD: CSSPrimitiveValue[DOM]


	
CSS_HZ: CSSPrimitiveValue[DOM]


	
CSS_IDENT: CSSPrimitiveValue[DOM]


	
CSS_IN: CSSPrimitiveValue[DOM]


	
CSS_INHERIT: CSSValue[DOM]


	
CSS_KHZ: CSSPrimitiveValue[DOM]


	
CSS_MM: CSSPrimitiveValue[DOM]


	
CSS_MS: CSSPrimitiveValue[DOM]


	
CSS_NUMBER: CSSPrimitiveValue[DOM]


	
CSS_PC: CSSPrimitiveValue[DOM]


	
CSS_PERCENTAGE: CSSPrimitiveValue[DOM]


	
CSS_PRIMITIVE_VALUE: CSSValue[DOM]


	
CSS_PT: CSSPrimitiveValue[DOM]


	
CSS_PX: CSSPrimitiveValue[DOM]


	
CSS_RAD: CSSPrimitiveValue[DOM]


	
CSS_RECT: CSSPrimitiveValue[DOM]


	
CSS_RGBCOLOR: CSSPrimitiveValue[DOM]


	
CSS_S: CSSPrimitiveValue[DOM]


	
CSS_STRING: CSSPrimitiveValue[DOM]


	
CSS_UNKNOWN: CSSPrimitiveValue[DOM]


	
CSS_URI: CSSPrimitiveValue[DOM]


	
CSS_VALUE_LIST: CSSValue[DOM]


	
ctrlKey: MouseEvent[DOM]


	
cue: CSS2Properties[DOM]


	
cueAfter: CSS2Properties[DOM]


	
cueBefore: CSS2Properties[DOM]


	
currentNode: TreeWalker[DOM]


	
currentTarget: Event[DOM]


	
cursor: CSS2Properties[DOM]
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[bookmark: element-groups]
	element groups: 7.4.1.2. Element and attribute groups
	
[bookmark: defining]
  
	defining: 13.1.1.1. Elements
		13.1.1.1. Elements



[bookmark: extensibility-of-using-substitution-groups]
  	extensibility of, using substitution groups: 12.1. Substitution Groups

[bookmark: redefining]
  	redefining: 8.2.2. Redefinition of Element and Attribute Groups
	
[bookmark: by-extension]
    
	by extension: 8.2.2.1. Extension

[bookmark: by-restriction]
    	by restriction: 8.2.2.2. Restriction


  
  
  [bookmark: vs.-substitution-groups]
  	vs. substitution groups: 12.1.3. Traditional Declarations or Substitution Groups?







[bookmark: element-types]
	element types
	
[bookmark: changed-from-XML-1.0-Recommendation]
  
	changed from XML 1.0 Recommendation: 3.2.3. Where Have the Element Types Gone?

[bookmark: defining]
  	defining: 11.2. Defining Element Types

[bookmark: simple-vs.-complex]
  	simple vs. complex: 2.2. Our First Schema

[bookmark: xsi:type-attribute-and]
  	xsi:type attribute and: 11.2. Defining Element Types







[bookmark: elementFormDefault-attribute]
	elementFormDefault attribute: 10.3. To Qualify Or Not to Qualify?

[bookmark: elements]
	elements
	
[bookmark: controlling-derivations]
  
	controlling derivations: 12.2.2. Elements

[bookmark: creating-classified-lists-of]
  	creating classified lists of: 2.2. Our First Schema

[bookmark: defining]
  	defining
	
[bookmark: globally]
    
	globally: 2.2. Our First Schema

[bookmark: locally]
    	locally: 3.1. Working From the Structure of the Instance Document
		3.2.2. Russian Doll and Object-Oriented Design



[bookmark: using-xs:ID-and-xs:IDREF-types]
    	using xs:ID and xs:IDREF types: 9.1. and 


  
  
  [bookmark: foreign-attributes-accepted-by]
  	foreign attributes accepted by: 14.3. Foreign Attributes

[bookmark: global]
  	global (see global elements)


[bookmark: reference-guide-of]
  	reference guide of: 15. Elements Reference Guide







[bookmark: empty-content-models]
	empty content models: 2.2. Our First Schema
	
[bookmark: creating]
  
	creating: 7.6.1. Creation of Empty Content Models

[bookmark: defining]
  	defining: 7.7. Back to Our Library

[bookmark: derivation-by-extension]
  	derivation by extension: 7.6.2.1. Derivation by extension

[bookmark: derivation-by-restriction]
  	derivation by restriction: 7.6.2.2. Derivation by restriction

[bookmark: simple-vs.-complex-types-for]
  	simple vs. complex types for: 7.6.3. Simple or Complex Content Models for Empty Content Models?

[bookmark: vs.-null-elements]
  	vs. null elements: 11.3. Defining Nil (Null) Values







[bookmark: encodings-datatypes-for]
	encodings, datatypes for: 4.3.3.5. Binary string-encoded datatypes

[bookmark: English-Joe]
	English, Joe: 7.4.1.3. Unique Particle Attribution Rule

[bookmark: error-messages-and-schema-extensions]
	error messages and schema extensions:  B.3.3. Schema Extensions: Error Messages

[bookmark: errors-detecting-using-validation]
	errors, detecting using validation: 1.1.1. Validation

[bookmark: escape-character--]
	escape character ( ): 6.2. The Simplest Possible Patterns
	
[bookmark: special-characters]
  
	special characters: 6.4.1. Special Characters

[bookmark: user-defined-character-classes]
  	user-defined character classes: 6.4.3.3. User-defined character classes







[bookmark: Examplotron-schema-language]
	Examplotron schema language:  A.3.5. Examplotron
	
[bookmark: sample-application]
  
	sample application:  A.9. Examplotron







[bookmark: extensible-schemas]
	extensible schemas: 13. Creating Extensible Schemas
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	extension, derivation by (see derivation methods, by extension)
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	extensions, schema:  B.3.3. Schema Extensions: Error Messages
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	external parsed entities, using instead of xs:include and xs:reference: 8.3.1. External Parsed Entities










Symbols & Numbers
| A
| B
| C
| D
| E
| F
| G
| H
| I
| J
| K
| L
| M
| N
| O
| P
| Q
| R
| S
| T
| U
| V
| W
| X
| Y
| Z






[image: Library Navigation Links]



Copyright © 2002
O'Reilly & Associates, Inc.
All Rights Reserved.









 R /XYZ 333.096 485.165 null ] >>
endobj
36 0 obj
<< /A 34 0 R /Next 40 0 R /Parent 24 0 R /Prev 32 0 R /Title 37 0 R >>
endobj
37 0 obj
(C Fiducial Cuts and Kinematic Corrections)
endobj
38 0 obj
<< /D (section*.10) /S /GoTo >>
endobj
39 0 obj
<< /D [ 513 0 R /XYZ 322.691 573.282 null ] >>
endobj
40 0 obj
<< /A 38 0 R /Parent 24 0 R /Prev 36 0 R /Title 41 0 R >>
endobj
41 0 obj
(D Background Subtraction and 0 Identification)
endobj
42 0 obj
<< /D (section*.11) /S /GoTo >>
endobj
43 0 obj
<< /D [ 681 0 R /XYZ 391.208 140.898 null ] >>
endobj
44 0 obj
<< /A 42 0 R /Next 48 0 R /Parent 4 0 R /Prev 24 0 R /Title 45 0 R >>
endobj
45 0 obj
(V Simulations)
endobj
46 0 obj
<< /D (section*.12) /S /GoTo >>
endobj
47 0 obj
<< /D [ 825 0 R /XYZ 386.924 539.045 null ] >>
endobj
48 0 obj
<< /A 46 0 R /Count 3 /First 52 0 R /Last 60 0 R /Next 64 0 R
/Parent 4 0 R /Prev 44 0 R /Title 49 0 R >>
endobj
49 0 obj
(VI Corrections)
endobj
50 0 obj
<< /D (section*.13) /S /GoTo >>
endobj
51 0 obj
<< /D [ 825 0 R /XYZ 373.641 514.411 null ] >>
endobj
52 0 obj
<< /A 50 0 R /Next 56 0 R /Parent 48 0 R /Title 53 0 R >>
endobj
53 0 obj
(A Acceptance Corrections)
endobj
54 0 obj
<< /D (section*.14) /S /GoTo >>
endobj
55 0 obj
<< /D [ 825 0 R /XYZ 378.178 277.332 null ] >>
endobj
56 0 obj
<< /A 54 0 R /Next 60 0 R /Parent 48 0 R /Prev 52 0 R /Title 57 0 R >>
endobj
57 0 obj
(B Radiative Corrections)
endobj
58 0 obj
<< /D (section*.15) /S /GoTo >>
endobj
59 0 obj
<< /D [ 896 0 R /XYZ 123.663 175.814 null ] >>
endobj
60 0 obj
<< /A 58 0 R /Parent 48 0 R /Prev 56 0 R /Title 61 0 R >>
endobj
61 0 obj
(C Other Corrections)
endobj
62 0 obj
<< /D (section*.16) /S /GoTo >>
endobj
63 0 obj
<< /D [ 896 0 R /XYZ 364.469 117.984 null ] >>
endobj
64 0 obj
<< /A 62 0 R /Next 68 0 R /Parent 4 0 R /Prev 48 0 R /Title 65 0 R >>
endobj
65 0 obj
(VII Systematic Studies)
endobj
66 0 obj
<< /D (section*.17) /S /GoTo >>
endobj
67 0 obj
<< /D [ 1012 0 R /XYZ 56.682 740.423 null ] >>
endobj
68 0 obj
<< /A 66 0 R /Next 72 0 R /Parent 4 0 R /Prev 64 0 R /Title 69 0 R >>
endobj
69 0 obj
(VIII Differential Cross Sections and Structure Functions)
endobj
70 0 obj
<< /D (section*.18) /S /GoTo >>
endobj
71 0 obj
<< /D [ 1012 0 R /XYZ 355.64 707.162 null ] >>
endobj
72 0 obj
<< /A 70 0 R /Next 76 0 R /Parent 4 0 R /Prev 68 0 R /Title 73 0 R >>
endobj
73 0 obj
(IX S-Wave Multipoles and Generalized Form Factors)
endobj
74 0 obj
<< /D (section*.19) /S /GoTo >>
endobj
75 0 obj
<< /D [ 1466 0 R /XYZ 132.817 262.489 null ] >>
endobj
76 0 obj
<< /A 74 0 R /Next 80 0 R /Parent 4 0 R /Prev 72 0 R /Title 77 0 R >>
endobj
77 0 obj
(X Discussion)
endobj
78 0 obj
<< /D (section*.20) /S /GoTo >>
endobj
79 0 obj
<< /D [ 1595 0 R /XYZ 117.052 684.371 null ] >>
endobj
80 0 obj
<< /A 78 0 R /Next 84 0 R /Parent 4 0 R /Prev 76 0 R /Title 81 0 R >>
endobj
81 0 obj
( Acknowledgments)
endobj
82 0 obj
<< /D (section*.21) /S /GoTo >>
endobj
83 0 obj
<< /D [ 1595 0 R /XYZ 185.756 590.995 null ] >>
endobj
84 0 obj
<< /A 82 0 R /Parent 4 0 R /Prev 80 0 R /Title 85 0 R >>
endobj
85 0 obj
( References)
endobj
86 0 obj
<< /D [ 87 0 R /Fit ] /S /GoTo >>
endobj
87 0 obj
<< /Type /Page /Annots [ 88 0 R 89 0 R 90 0 R 91 0 R 92 0 R 93 0 R ]
/Contents [ 95 0 R 1716 0 R ] /MediaBox [ 0 0 612 792 ]
/Parent 103 0 R /Resources 94 0 R >>
endobj
88 0 obj
<< /Type /Annot /Subtype /Link /A << /D (frontmatter.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 395.417 614.451 401.989 626.491 ] >>
endobj
89 0 obj
<< /Type /Annot /Subtype /Link /A << /D (frontmatter.2) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 454.359 527.278 460.502 539.666 ] >>
endobj
90 0 obj
<< /Type /Annot /Subtype /Link /A << /D (frontmatter.3) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 539.221 502.372 545.365 514.76 ] >>
endobj
91 0 obj
<< /Type /Annot /Subtype /Link /A << /D (frontmatter.4) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 486.145 477.465 492.289 489.853 ] >>
endobj
92 0 obj
<< /Type /Annot /Subtype /Link /A << /D (frontmatter.4) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 458.844 440.105 464.988 452.493 ] >>
endobj
93 0 obj
<< /Type /Annot /Subtype /Link /A << /D (frontmatter.5) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 545.757 415.199 553.188 427.587 ] >>
endobj
94 0 obj
<< /Font << /F13 100 0 R /F16 101 0 R /F22 97 0 R /F23 102 0 R /F7 99 0 R
/F8 98 0 R /arXivStAmP 1717 0 R >>
/ProcSet [ /PDF /Text ] >>
endobj
95 0 obj
<< /Filter /FlateDecode /Length 5354 >>
stream
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ºÌ9endstream
endobj
96 0 obj
<< /D [ 87 0 R /XYZ 53 781.772 null ] >>
endobj
97 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /POKAFJ+CMBX12 /FirstChar 69
/FontDescriptor 1638 0 R /LastChar 122 /Widths 1634 0 R >>
endobj
98 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /ZQXGSH+CMR10 /FirstChar 0
/FontDescriptor 1656 0 R /LastChar 123 /Widths 1633 0 R >>
endobj
99 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /USAFWL+CMR7 /FirstChar 40
/FontDescriptor 1663 0 R /LastChar 121 /Widths 1632 0 R >>
endobj
100 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /QJTSBC+CMSY7 /FirstChar 0
/FontDescriptor 1674 0 R /LastChar 123 /Widths 1631 0 R >>
endobj
101 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /WXPOGG+CMR6 /FirstChar 43
/FontDescriptor 1661 0 R /LastChar 57 /Widths 1630 0 R >>
endobj
102 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /LECPRT+CMTI9 /FirstChar 11
/FontDescriptor 1680 0 R /LastChar 122 /Widths 1629 0 R >>
endobj
103 0 obj
<< /Type /Pages /Count 6
/Kids [ 87 0 R 128 0 R 167 0 R 201 0 R 274 0 R 403 0 R ]
/Parent 1681 0 R >>
endobj
104 0 obj
<< /D [ 128 0 R /XYZ 54 99.168 null ] >>
endobj
105 0 obj
<< /D [ 128 0 R /XYZ 54 79.9 null ] >>
endobj
106 0 obj
<< /D [ 167 0 R /XYZ 54 121.275 null ] >>
endobj
107 0 obj
<< /D [ 167 0 R /XYZ 54 102.008 null ] >>
endobj
108 0 obj
<< /D [ 167 0 R /XYZ 54 92.204 null ] >>
endobj
109 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.kr) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 260.853 391.364 267.827 399.777 ] >>
endobj
110 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.drechtiat) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 263.489 356.993 270.463 365.406 ] >>
endobj
111 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.namlu) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 116.184 230.965 123.157 239.378 ] >>
endobj
112 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.namsh) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 127.253 230.965 134.227 239.378 ] >>
endobj
113 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.mainz) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 85.253 127.852 92.227 136.265 ] >>
endobj
114 0 obj
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endobj
139 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /NDWVXP+CMTI10 /FirstChar 13
/FontDescriptor 1678 0 R /LastChar 122 /Widths 1620 0 R >>
endobj
140 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /ADFVSF+CMMI7 /FirstChar 13
/FontDescriptor 1652 0 R /LastChar 116 /Widths 1619 0 R >>
endobj
141 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /FYITZB+CMSY6 /FirstChar 0
/FontDescriptor 1672 0 R /LastChar 123 /Widths 1618 0 R >>
endobj
142 0 obj
<< /D [ 1595 0 R /XYZ 58.608 545.541 null ] >>
endobj
143 0 obj
<< /D [ 1595 0 R /XYZ 58.608 524.619 null ] >>
endobj
144 0 obj
<< /D [ 1595 0 R /XYZ 58.608 514.158 null ] >>
endobj
145 0 obj
<< /D [ 1595 0 R /XYZ 58.608 503.697 null ] >>
endobj
146 0 obj
<< /D [ 1595 0 R /XYZ 58.608 493.237 null ] >>
endobj
147 0 obj
<< /D [ 1595 0 R /XYZ 58.608 482.776 null ] >>
endobj
148 0 obj
<< /D [ 1595 0 R /XYZ 58.608 461.854 null ] >>
endobj
149 0 obj
<< /D [ 1595 0 R /XYZ 58.608 451.394 null ] >>
endobj
150 0 obj
<< /D [ 1595 0 R /XYZ 58.608 440.933 null ] >>
endobj
151 0 obj
<< /D [ 1595 0 R /XYZ 54 420.011 null ] >>
endobj
152 0 obj
<< /D [ 1595 0 R /XYZ 54 378.168 null ] >>
endobj
153 0 obj
<< /D [ 1595 0 R /XYZ 54 357.247 null ] >>
endobj
154 0 obj
<< /D [ 1595 0 R /XYZ 54 336.325 null ] >>
endobj
155 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunlcsr) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 233.895 581.643 245.85 590.056 ] >>
endobj
156 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunrev) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 249.946 581.643 261.901 590.056 ] >>
endobj
157 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunrev) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 215.683 271.119 227.639 279.532 ] >>
endobj
158 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.schkoch) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 102.9 190.92 109.874 199.333 ] >>
endobj
159 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.kr) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 507.55 371.896 514.523 380.309 ] >>
endobj
160 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.pobpolstrik) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 431.197 302.817 443.152 311.23 ] >>
endobj
161 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunlcsr) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 448.036 302.817 459.991 311.23 ] >>
endobj
162 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.kijun2012) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 545.601 163.577 557.556 171.989 ] >>
endobj
163 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunrev) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 343.608 69.44 355.564 77.852 ] >>
endobj
164 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.schkoch) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 381.799 69.44 388.773 77.852 ] >>
endobj
166 0 obj
<< /Font << /F1 171 0 R /F10 140 0 R /F11 137 0 R /F13 100 0 R /F14 138 0 R
/F20 141 0 R /F24 135 0 R /F28 139 0 R /F6 134 0 R /F7 99 0 R
/F8 98 0 R >>
/ProcSet [ /PDF /Text ] >>
endobj
167 0 obj
<< /Type /Page
/Annots [ 155 0 R 156 0 R 157 0 R 158 0 R 159 0 R 160 0 R 161 0 R 162 0 R
163 0 R 164 0 R ]
/Contents 168 0 R /MediaBox [ 0 0 612 792 ] /Parent 103 0 R
/Resources 166 0 R >>
endobj
169 0 obj
<< /D [ 167 0 R /XYZ 53 781.772 null ] >>
endobj
170 0 obj
<< /D [ 167 0 R /XYZ 134.879 724.805 null ] >>
endobj
171 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /IGWKFQ+CMEX10 /FirstChar 2
/FontDescriptor 1644 0 R /LastChar 115 /Widths 1617 0 R >>
endobj
172 0 obj
<< /D [ 167 0 R /XYZ 79.033 553.226 null ] >>
endobj
173 0 obj
<< /D [ 167 0 R /XYZ 112.934 403.14 null ] >>
endobj
174 0 obj
<< /D [ 167 0 R /XYZ 99.252 164.766 null ] >>
endobj
175 0 obj
<< /D [ 167 0 R /XYZ 367.606 590.223 null ] >>
endobj
176 0 obj
<< /D [ 167 0 R /XYZ 344.224 463.445 null ] >>
endobj
177 0 obj
<< /D [ 1595 0 R /XYZ 54 315.404 null ] >>
endobj
178 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 172.094 448.844 179.068 460.817 ] >>
endobj
179 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.amaldi) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 141.356 241.802 153.311 250.215 ] >>
endobj
180 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.drechtiat) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 55.771 113.256 62.745 121.669 ] >>
endobj
181 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.amaldi) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 149.586 101.799 161.541 110.212 ] >>
endobj
182 0 obj
<< /Type /Annot /Subtype /Link /A << /D (equation.2.13) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 397.282 633.752 409.237 645.708 ] >>
endobj
183 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.drechtiat) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 442.599 382.065 449.572 390.478 ] >>
endobj
186 0 obj
<< /Type /Group /CS /DeviceRGB /I true /S /Transparency >>
endobj
189 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.2.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 88.392 387.706 102.16 398.665 ] >>
endobj
190 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.2.2) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 274.515 345.863 288.794 356.822 ] >>
endobj
191 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.clas) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 434.104 298.827 446.06 307.24 ] >>
endobj
192 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.2.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 478.164 296.336 497.868 308.292 ] >>
endobj
193 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.clas_dc) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 397.024 218.628 408.979 227.041 ] >>
endobj
194 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.clas_tof) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 318.785 195.714 330.74 204.127 ] >>
endobj
195 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.clas_cc) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 545.601 195.714 557.556 204.127 ] >>
endobj
196 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.clas_ec) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 413.077 172.8 425.032 181.212 ] >>
endobj
197 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.clas) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 399.372 115.514 411.327 123.927 ] >>
endobj
198 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.2.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 336.977 66.949 356.681 78.904 ] >>
endobj
199 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.hallanim) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 277.523 147.018 289.478 155.43 ] >>
endobj
200 0 obj
<< /Font << /F1 171 0 R /F10 140 0 R /F11 137 0 R /F12 210 0 R /F13 100 0 R
/F14 138 0 R /F15 131 0 R /F27 136 0 R /F28 139 0 R /F29 206 0 R
/F30 207 0 R /F7 99 0 R /F8 98 0 R >>
/ProcSet [ /PDF /Text ] /XObject << /Im1 165 0 R >> >>
endobj
201 0 obj
<< /Type /Page
/Annots [ 178 0 R 179 0 R 180 0 R 181 0 R 182 0 R 183 0 R 191 0 R 192 0 R
193 0 R 194 0 R 195 0 R 196 0 R 197 0 R 198 0 R ]
/Contents 202 0 R /MediaBox [ 0 0 612 792 ] /Parent 103 0 R
/Resources 200 0 R >>
endobj
203 0 obj
<< /D [ 201 0 R /XYZ 53 781.772 null ] >>
endobj
204 0 obj
<< /D [ 201 0 R /XYZ 86.832 588.231 null ] >>
endobj
205 0 obj
<< /D [ 201 0 R /XYZ 99.757 494.062 null ] >>
endobj
206 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /FXYTKC+CMBX10 /FirstChar 48
/FontDescriptor 1636 0 R /LastChar 113 /Widths 1616 0 R >>
endobj
207 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /EVONOZ+CMBX7 /FirstChar 101
/FontDescriptor 1640 0 R /LastChar 113 /Widths 1615 0 R >>
endobj
208 0 obj
<< /D [ 201 0 R /XYZ 81.792 320.417 null ] >>
endobj
209 0 obj
<< /D [ 201 0 R /XYZ 123.013 219.593 null ] >>
endobj
210 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /JBGKSI+CMSY5 /FirstChar 3
/FontDescriptor 1670 0 R /LastChar 48 /Widths 1614 0 R >>
endobj
211 0 obj
<< /D [ 201 0 R /XYZ 114.932 87.592 null ] >>
endobj
212 0 obj
<< /D [ 201 0 R /XYZ 378.64 688.235 null ] >>
endobj
213 0 obj
<< /D [ 201 0 R /XYZ 338.695 601.63 null ] >>
endobj
215 0 obj
<< /CreationDate 240 0 R /Creator 239 0 R /ModDate 240 0 R
/Producer 238 0 R /Title 237 0 R >>
endobj
216 0 obj
[ /ICCBased 241 0 R ]
endobj
217 0 obj
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endobj
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endobj
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endobj
646 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont 242 0 R /Encoding 645 0 R
/FirstChar 80 /FontDescriptor 218 0 R /LastChar 113
/Widths [ 631 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 453 0 0 0 0 0 509 291
0 0 0 491 434 ] >>
endobj
647 0 obj
<< /Type /Encoding
/Differences [ 13 /gamma 32 /space /gamma /quotedbl /numbersign /dollar /percent
/ampersand /quoteright /parenleft /parenright /asterisk /plus
/comma /hyphen /period /slash /zero /one /two /three /four /five
/six /seven /eight /nine /colon /semicolon /less /equal /greater
/question /at /A /B /C /D /E /F /G /H /I /J /K /L /M /N /O /P /Q
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/k /l /m /n /o /p /q /r /s /t /u /v /w /x /y /z /braceleft /bar
/braceright /asciitilde 161 /exclamdown /cent /sterling /fraction
/yen /florin /section /currency /quotesingle /quotedblleft
/guillemotleft /guilsinglleft /guilsinglright /fi /fl 177 /endash
/dagger /daggerdbl /periodcentered 182 /paragraph /bullet
/quotesinglbase /quotedblbase /quotedblright /guillemotright
/ellipsis /perthousand 191 /questiondown 193 /grave /acute
/circumflex /tilde /macron /breve /dotaccent /dieresis 202 /ring
/cedilla 205 /hungarumlaut /ogonek /caron /emdash 225 /AE 227
/ordfeminine 232 /Lslash /Oslash /OE /ordmasculine 241 /ae 245
/dotlessi 248 /lslash /oslash /oe /germandbls ] >>
endobj
648 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont 242 0 R /Encoding 647 0 R
/FirstChar 33 /FontDescriptor 218 0 R /LastChar 33
/ToUnicode 654 0 R /Widths [ 507 ] >>
endobj
650 0 obj
(Mac OS X 10.7.4 Quartz PDFContext)
endobj
651 0 obj
(D:20120822174901Z00'00')
endobj
655 0 obj
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endobj
656 0 obj
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endobj
657 0 obj
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endobj
658 0 obj
207
endobj
659 0 obj
<< /D [ 1595 0 R /XYZ 317.014 420.011 null ] >>
endobj
660 0 obj
<< /D [ 1595 0 R /XYZ 317.014 409.551 null ] >>
endobj
665 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.8.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
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endobj
666 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.8.2) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
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endobj
667 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.8.1) /S /GoTo >>
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endobj
668 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.8.2) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
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endobj
669 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.9) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
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endobj
670 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.8.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 540.62 205.821 560.324 217.777 ] >>
endobj
671 0 obj
<< /Type /Annot /Subtype /Link /A << /D (section*.16) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
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endobj
675 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.8.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 439.886 428.045 458.262 439.004 ] >>
endobj
676 0 obj
<< /Type /Annot /Subtype /Link /A << /D (section*.10) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 429.231 365.778 450.035 375.741 ] >>
endobj
677 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.DrechselMAID2007) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 545.601 69.44 557.556 77.852 ] >>
endobj
678 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.DrechselMAID2007) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 179.643 529.946 191.598 538.359 ] >>
endobj
679 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.villano2009) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 118.344 507.032 130.3 515.445 ] >>
endobj
680 0 obj
<< /Font << /F10 140 0 R /F11 137 0 R /F14 138 0 R /F15 131 0 R /F16 101 0 R
/F17 132 0 R /F18 133 0 R /F19 409 0 R /F20 141 0 R /F24 135 0 R
/F27 136 0 R /F7 99 0 R /F8 98 0 R >>
/ProcSet [ /PDF /Text ]
/XObject << /Im12 661 0 R /Im13 662 0 R /Im14 672 0 R >> >>
endobj
681 0 obj
<< /Type /Page
/Annots [ 665 0 R 666 0 R 667 0 R 675 0 R 676 0 R 668 0 R 669 0 R 670 0 R
671 0 R 677 0 R ]
/Contents 682 0 R /MediaBox [ 0 0 612 792 ] /Parent 524 0 R
/Resources 680 0 R >>
endobj
683 0 obj
<< /D [ 681 0 R /XYZ 53 781.772 null ] >>
endobj
684 0 obj
<< /D [ 681 0 R /XYZ 54 739.925 null ] >>
endobj
685 0 obj
<< /D [ 681 0 R /XYZ 60.083 443.811 null ] >>
endobj
686 0 obj
<< /D [ 681 0 R /XYZ 89.205 407.757 null ] >>
endobj
687 0 obj
<< /D [ 681 0 R /XYZ 130.739 230.137 null ] >>
endobj
688 0 obj
<< /D [ 681 0 R /XYZ 353.738 462.665 null ] >>
endobj
689 0 obj
<< /CreationDate (D:20121031172218) /Creator (ROOT Version 5.32/03)
/Keywords (ROOT)
/Title (/home/puneetk/site_e1-6/semi-inclusive-epx-all/paper/mx2_dtheta1_1_v3.pdf) >>
endobj
690 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /Times-Italic
/Encoding /WinAnsiEncoding /Name /F1 >>
endobj
691 0 obj
<< /Type /Font /Subtype /Type1 /BaseFont /Times-Bo
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20.2. Language Version Compatibility


[bookmark: IXT-20-59083][bookmark: jscript4-IDXTERM-3431]
[bookmark: jscript4-IDXTERM-3432] [bookmark: jscript4-IDXTERM-3433]The previous section discussed
general compatibility techniques that are useful for coping with
incompatibilities between different versions of browsers from
different vendors running on different platforms. This section
addresses another compatibility concern: how to use new features of
the JavaScript language in a way that does not cause errors on
browsers that do not support those features. Our goals are simple: we
need to prevent JavaScript code from being interpreted by browsers
that don't understand it, and we need to display special
messages on those browsers that inform users that their browsers
cannot run the scripts.



[bookmark: jscript4-CHP-20-SECT-2.1]
20.2.1. The language Attribute


[bookmark: IXT-20-59084][bookmark: IXT-20-59085]
[bookmark: IXT-20-59086]The first goal is
[bookmark: IXT-20-59087] [bookmark: IXT-20-59088]easy. As we saw in Chapter 12, we can prevent a browser from attempting to
run code that it cannot understand by setting the
language attribute of the
<script> tag appropriately. For example, the
following <script> tag specifies that the
code it contains uses features of JavaScript 1.1 and that browsers
that do not support that version of the scripting language should not
attempt to run it:



<script language="JavaScript1.1">
    // JavaScript 1.1 code goes here
</script>



Note that the use of the language attribute is a
general technique. When set to the string
"JavaScript1.2", the attribute prevents JavaScript 1.0 or
1.1 browsers from attempting to run the code. At the time of this
writing, the latest browsers (Netscape 6 and IE 6) support language
versions 1.0, 1.1, 1.2, 1.3, 1.4, and 1.5. If you write JavaScript
code that includes the
try/catch[bookmark: IXT-20-59089] exception-handling statement, for
example, you should include it in a <script>
tag with language="JavaScript1.5" to prevent
browsers that do not understand this statement from trying to run it.



Unfortunately, the language attribute is marred by
the fact that specifying language="JavaScript1.2"
causes Netscape to behave in ways that are incompatible with the
ECMA-262 standard. For example, as we saw in Chapter 5, setting the language
attribute to this value causes the == operator to
perform equality comparisons without doing any type conversions. And
as we saw in Chapter 8, specifying
"JavaScript1.2" also causes the toString(
) method to behave quite differently. Unless you explicitly
want these new, incompatible behaviors, or unless you can carefully
avoid all incompatible features, you should avoid the use of
language="JavaScript1.2".



Note that the version numbers used by the language
attribute match the version numbers of Netscape's (and now
Mozilla's) JavaScript interpreter. Microsoft's
interpreter has more or less followed the evolution of
Netscape's, but bear in mind that the
language attribute is still somewhat
vendor-specific: the language features supported by different vendors
for a given version number are not guaranteed to be the same. This is
particularly so for language="JavaScript1.2", but
caution is advisable for other versions as well. Unfortunately, there
is no way to specify a specification version with the
language attribute. That is, you
cannot write:



<script language="ECMAScript3">...</script>





[bookmark: jscript4-CHP-20-SECT-2.2]
20.2.2. Explicit Version Testing


[bookmark: IXT-20-59090][bookmark: IXT-20-59091][bookmark: IXT-20-59092]
[bookmark: IXT-20-59093]The
language
[bookmark: IXT-20-59094] [bookmark: IXT-20-59095]attribute provides
[bookmark: IXT-20-59096] [bookmark: IXT-20-59097]at least a partial solution to the
problem of language version compatibility, but it solves only half of
the problem. We also need to be able to fail gracefully for browsers
that do not support the desired version of JavaScript. If we require
JavaScript 1.1, we'd like to be able to notify users of
JavaScript 1.0 browsers that they cannot use the page. Example 20-1 shows how we can do this.



[bookmark: jscript4-CHP-20-EX-1]
Example 20-1.  A message for browsers that do not support JavaScript 1.1 

<!-- Set a variable to determine what version of JavaScript we support -->
<!-- This technique can be extended to any number of language versions -->
<script language="JavaScript"> var _version = 1.0; </script>
<script language="JavaScript1.1">  _version = 1.1; </script>
<script language="JavaScript1.2">  _version = 1.2; </script>

<!-- Run this code on any JavaScript-enabled browser -->
<!-- If the version is not high enough, display a message -->
<script language="JavaScript">
  if (_version < 1.1) {
    document.write('<hr><h1>This Page Requires JavaScript 1.1</h1>');
    document.write('Your JavaScript 1.0 browser cannot run this page.<hr>');
  }
</script>

<!-- Now run the actual program only on JavaScript 1.1 browsers -->
<script language="JavaScript1.1">
    // The actual JavaScript 1.1 code goes here
</script>







[bookmark: jscript4-CHP-20-SECT-2.3]
20.2.3. Suppressing Version-Related Errors


Example 20-1
[bookmark: IXT-20-59098]
[bookmark: IXT-20-59099]
[bookmark: IXT-20-59100]showed how we can write JavaScript
1.1 code that JavaScript 1.0 browsers do not attempt to execute. What
if we wanted to write JavaScript 1.2 code that JavaScript 1.1
browsers do not attempt to execute? We could use the
language attribute to explicitly specify
"JavaScript1.2", but as we discussed earlier, this causes
Netscape to behave incompatibly. Unfortunately, JavaScript 1.2 adds a
lot of new syntax to the language. If you write code that uses a
switch statement, an object initializer, or a
function literal and then run that code on a JavaScript 1.1 browser,
you'll cause runtime syntax errors.



One way to work around this problem is simply to suppress any errors
that occur on JavaScript 1.1 browsers. Example 20-2
shows how this can be done using the
onerror[bookmark: IXT-20-59101] error handler of the Window object
(which was described in Chapter 13).



[bookmark: jscript4-CHP-20-EX-2]
Example 20-2. Suppressing version-related errors 

<!-- Check whether JavaScript 1.2 is supported -->
<script language="JavaScript1.2">var _js12_ = 1.2</script>

<!-- Now avoid the problems with JavaScript 1.2 on Netscape by running -->
<!-- the following code on any browser that supports JavaScript 1.1. If -->
<!-- the browser does not support JavaScript 1.2, however, we'll display -->
<!-- an error message and suppress any syntax errors that occur. -->
<script language="JavaScript1.1">
// If JavaScript 1.2 is not supported, fail gracefully
function supressErrors( ) { return true; }
if (!_js12_) {
    window.onerror = supressErrors;
    alert("This program requires a browser with JavaScript 1.2 support");
}

// Now proceed with the JavaScript 1.2 code
</script>







[bookmark: jscript4-CHP-20-SECT-2.4]
20.2.4. Loading a New Page for Compatibility


Another
[bookmark: IXT-20-59102] [bookmark: IXT-20-59103]approach to
[bookmark: IXT-20-59104]version compatibility is to load a
web page that requires a specific level of JavaScript support only
after determining whether the browser provides that level of support.
Example 20-3 shows how this might be done with a
short script that tests whether JavaScript 1.2 is supported. If the
browser supports this version, the script uses the
[bookmark: IXT-20-59105] Location.replace( )
method to load in a new web page that requires JavaScript 1.2. If
JavaScript 1.2 is not supported, the script displays a message saying
that it is required.



[bookmark: jscript4-CHP-20-EX-3]
Example 20-3. A web page to test for JavaScript compatibility 

<head>
<script language="JavaScript1.2">
// If JavaScript 1.2 is supported, extract a new URL from the portion of
// our URL following the question mark, and load in that new URL
location.replace(location.search.substring(1));

// Enter a really long, empty loop, so that the body of this document 
// doesn't get displayed while the new document is loading
for(var i = 0; i < 10000000; i++);
</script>
</head>
<body>
<hr size="4">
<h1>This Page Requires JavaScript 1.2</h1>
Your browser cannot run this page. Please upgrade to a browser that
supports JavaScript 1.2, such as Netscape 4 or Internet Explorer 4.
<hr size="4">
</body>





The most interesting thing about this example is that it is a generic
one -- the name of the JavaScript 1.2 file to be loaded is encoded
in the search portion of the original URL; that file is loaded only
if JavaScript 1.2 is supported. Thus, if the file in this example has
the name testjs12.html, you can use it in URLs
like the one shown in this hyperlink:



<a href="http://my.isp.net/~david/utils/testjs12.html?../js/cooljs12.html">
Visit my cool JavaScript 1.2 page!
</a>



The other thing to note about Example 20-3 is that
calling Location.replace( ) starts a new page
loading but does not immediately stop the current page from loading.
Therefore, the JavaScript code in this example enters a long, empty
loop after it calls replace( ). This prevents the
rest of the document from being parsed and displayed, so that users
of JavaScript 1.2 browsers do not see the message intended for users
of browsers that do not support JavaScript 1.2.



Finally, note that the technique shown in Example 20-3 is useful not only to distinguish one version
of JavaScript from another, but also to distinguish between browsers
that support JavaScript and those that do not. The next section
discusses other compatibility techniques that are useful with
non-JavaScript browsers.[bookmark: IXTR3-281] [bookmark: IXTR3-282] [bookmark: IXTR3-283] 
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 (figure.13) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 288.122 644.317 300.077 655.166 ] >>
endobj
975 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunrev) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 146.403 611.883 158.359 620.296 ] >>
endobj
976 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.DrechselMAID2007) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 219.297 611.883 231.252 620.296 ] >>
endobj
977 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.SAID) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 285.355 611.883 297.31 620.296 ] >>
endobj
978 0 obj
<< /Type /Annot /Subtype /Link /A << /D (equation.2.16) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 111.835 585.686 123.79 597.641 ] >>
endobj
979 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.13) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 285.355 563.326 297.31 574.174 ] >>
endobj
982 0 obj
<< /Type /Annot /Subtype /Link /A << /D (section*.18) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 72.17 257.939 84.399 269.834 ] >>
endobj
985 0 obj
<< /Type /Annot /Subtype /Link /A << /D (section*.18) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 411.152 257.939 423.381 269.834 ] >>
endobj
988 0 obj
<< /Type /Annot /Subtype /Link /A << /D (section*.18) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 287.848 268.399 300.077 279.358 ] >>
endobj
989 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.14) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 161.923 482.334 173.879 493.182 ] >>
endobj
990 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.15) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 179.329 482.334 191.284 493.182 ] >>
endobj
991 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.16) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 214.152 482.334 226.107 493.182 ] >>
endobj
992 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.14) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 232.1 389.331 244.055 401.286 ] >>
endobj
993 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.15) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 219.12 216.683 231.075 228.638 ] >>
endobj
994 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.SAID) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 76.859 127.517 88.814 135.93 ] >>
endobj
995 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.16) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 210.873 112.777 222.829 124.732 ] >>
endobj
1000 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.17.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 445.745 361.388 459.512 372.347 ] >>
endobj
1001 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.17.2) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 496.87 361.388 511.149 372.347 ] >>
endobj
1006 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.18.1) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 207.993 358.027 221.761 372.347 ] >>
endobj
1007 0 obj
<< /Type /Annot /Subtype /Link /A << /D (subfigure.18.2) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 263.001 358.027 277.281 372.347 ] >>
endobj
1008 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.braunrev) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 412.246 648.134 424.201 656.546 ] >>
endobj
1009 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.amaldi) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 524.145 590.848 536.1 599.261 ] >>
endobj
1010 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.aznauryan2011) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 425.192 418.285 437.147 426.697 ] >>
endobj
1011 0 obj
<< /Font << /F1 171 0 R /F10 140 0 R /F11 137 0 R /F13 100 0 R /F14 138 0 R
/F17 132 0 R /F27 136 0 R /F28 139 0 R /F29 206 0 R /F7 99 0 R
/F8 98 0 R >>
/ProcSet [ /PDF /Text ] >>
endobj
1012 0 obj
<< /Type /Page
/Annots [ 974 0 R 975 0 R 976 0 R 977 0 R 978 0 R 979 0 R 989 0 R 990 0 R
991 0 R 992 0 R 993 0 R 994 0 R 995 0 R 1008 0 R 1009 0 R 1010 0 R ]
/Contents 1013 0 R /MediaBox [ 0 0 612 792 ] /Parent 524 0 R
/Resources 1011 0 R >>
endobj
1014 0 obj
<< /D [ 1012 0 R /XYZ 53 781.772 null ] >>
endobj
1015 0 obj
<< /D [ 1012 0 R /XYZ 342.628 520.946 null ] >>
endobj
1016 0 obj
<< /D [ 1012 0 R /XYZ 347.172 394.096 null ] >>
endobj
1017 0 obj
<< /D [ 1012 0 R /XYZ 365.314 88.727 null ] >>
endobj
1018 0 obj
<< /D [ 1036 0 R /XYZ 93.458 356.216 null ] >>
endobj
1019 0 obj
<< /D [ 1595 0 R /XYZ 317.014 315.404 null ] >>
endobj
1020 0 obj
<< /D [ 1220 0 R /XYZ 93.457 355.323 null ] >>
endobj
1021 0 obj
<< /D [ 1220 0 R /XYZ 355.091 355.323 null ] >>
endobj
1022 0 obj
<< /D [ 1320 0 R /XYZ 92.152 355.323 null ] >>
endobj
1023 0 obj
<< /D [ 1595 0 R /XYZ 317.014 304.943 null ] >>
endobj
1024 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.14) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 136.422 215.89 148.378 227.846 ] >>
endobj
1025 0 obj
<< /Type /Annot /Subtype /Link /A << /D (figure.16) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 1 0 0 ] /H /I
/Rect [ 167.128 215.89 179.083 227.846 ] >>
endobj
1026 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.ungaroprl) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 172.251 161.096 184.206 169.509 ] >>
endobj
1027 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.kijunprc2008) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 187.914 161.096 199.87 169.509 ] >>
endobj
1028 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.aznauryan) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 285.355 161.096 297.31 169.509 ] >>
endobj
1029 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.kijunprc2008) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 266.276 138.182 278.231 146.595 ] >>
endobj
1030 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.ungaroprl) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 104.728 126.725 116.684 135.138 ] >>
endobj
1031 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.ungaroprl) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 204.652 80.897 216.607 89.31 ] >>
endobj
1032 0 obj
<< /Type /Annot /Subtype /Link
/A << /D (cite.kijunprc2008) /S /GoTo >> /BS << /S /S /W 1 >>
/Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 220.836 80.897 232.791 89.31 ] >>
endobj
1033 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.aznauryan) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 508.651 252.752 520.606 261.165 ] >>
endobj
1034 0 obj
<< /Type /Annot /Subtype /Link /A << /D (cite.aznauryan) /S /GoTo >>
/BS << /S /S /W 1 >> /Border [ 0 0 1 ] /C [ 0 1 0 ] /H /I
/Rect [ 263.188 161.247 275.143 169.66 ] >>
endobj
1035 0 obj
<< /Font << /F1 171 0 R /F10 140 0 R /F11 137 0 R /F13 100 0 R /F14 138 0 R
/F15 131 0 R /F17 132 0 R /F18 133 0 R /F20 141 0 R /F7 99 0 R
/F8 98 0 R >>
/ProcSet [ /PDF /Text ]
/XObject << /Im18 918 0 R /Im19 919 0 R /Im20 920 0 R /Im21 921 0 R >> >>
endobj
1036 0 obj
<< /Type /Page
/Annots [ 923 0 R 1024 0 R 1025 0 R 1026 0 R 1027 0 R 1028 0 R 1029 0 R
1030 0 R 1031 0 R 1032 0 R 1033 0 R ]
/Contents 1037 0 R /Group 1039 0 R /MediaBox [ 0 0 612 792 ]
/Parent 1040 0 R /Resources 1035 0 R >>
endobj
1038 0 obj
<< /D [ 1036 0 R /XYZ 53 781.772 null ] >>
endobj
1040 0 obj
<< /Type /Pages /Count 5
/Kids [ 1036 0 R 1220 0 R 1320 0 R 1466 0 R 1595 0 R ]
/Parent 1681 0 R >>
endobj
1041 0 obj
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Golden caverns
where old men sat beside the way, frozen in time, immortal but
unable to move an eyelid. Madmen they, some covered with fairy webs
of ice as though a thousand winter spiders had spun threads of
frozen water. Above, an enchanted forest of icicles grew downward
from the cavern roof.


So Murgen described it once upon a time, decades ago. The
description remained apt, though the light was not as golden as I
expected and the delicate filigrees of ice were denser and more
complex. The old men seated against the walls, caught up in the
webs, were not the wide-eyed madmen of Murgen’s visions,
though. They were dead. Or asleep. I did not see one open eye. Nor
did I see one face I recognized.


“Willow. Who are these people?” The bitter wind
continued to rush through the cavern, which was a dozen feet high
and nearly as wide, with a relatively flat floor, side to side.


It sloped with the length of the cavern. It looked like ancient,
frozen mud covered with a pelt of fine frost fur. Water had run
through the cavern in some epoch before the coming of men.


“These ones? I don’t know. They were here when we
came down.”


I leaned closer but was careful not to touch. “These caves
are natural.”


“They have that look.”


“Then they’ve been down here all along. They were
here before the plain was built.”


“Possibly. Probably.”


“And whoever buried Kina knew about them. So did the
Deceivers chased here by Rhaydreynak. Hunh! This one is definitely
deceased. Naturally mummified but definitely gone.” The
corpse was all dried out. Bare bone showed at a folded knee and
tattered elbow. “These others? Who knows? Maybe the right
sorcery could get them up and running around like Iqbal’s
kids.”


“Why would we get them up? We’re here to get the
guys that me and Catcher buried. Right? They’re on up
there.” He pointed upslope, where the light was even less
golden, becoming almost an icy blue.


The light was not bright. Not nearly so much so as in the vision
I had experienced. Maybe it was more a psychic witchlight than a
physical one, more suited to the dreamwalker’s eye. I mused,
“They might be able to tell us something
interesting.”


“I’ll tell you something interesting,” Swan
muttered to himself. In a normal voice, for my benefit, he said,
“I don’t think so. At least I don’t think it
would be anything any of us would want to hear. Catcher took
extreme pains to avoid even touching them. Getting the captives
past without disturbing them was the hardest work we
did.”


I bent to examine another of the old men. He did not look like
he belonged to any race I knew. “They must be from one of the
other worlds.”


“Maybe. There’s a saying where I grew up: ‘Let
sleeping’ dogs lie.’ Sounds like exquisitely
appropriate advice. We don’t know why they were put down
here.”


“I have no intention of releasing any deviltry but our
own. These men here aren’t the same as those.”


“There were several different groups last time. I doubt
that that’s changed. I got the feeling that they were dumped
here at different times. See how much less ice there is around
these guys? Makes me think it takes centuries to
accumulate.”


“Ow!”


“What?”


“I banged my head on this damned rock icicle
thing.”


“Hmm. I must’ve overlooked it somehow.”


“Get smart and I’ll punch you in the kneecap, Lofty.
Does it feel like it’s colder in here than it ought to
be?” It was not my imagination and not the icy wind,
either.


“Always.” His grin had gone away. “It’s
them. I think. Starting to realize somebody’s here. It keeps
building up. It can get on your nerves if you pay any attention to
it.”


I could feel the growth of whatever it was. Insanity becoming
palpable, I suppose. That was the impression, anyway.


“How come we’re able to move around in here?”
I asked. “Why aren’t we frozen?”


“We’d probably end up that way if we stayed long
enough to fall asleep. These people all had to be unconscious when
they were brought down here.”


“Really?” We were up where there was less ice. The
frost on the floor still betrayed the tracks left by Soulcatcher
and Willow Swan years ago. The old men here were different. They
resembled Nyueng Bao, except for one, who had been tall, thin and
extremely pale. “But they don’t stay asleep?”
Several pairs of open eyes seemed to track me. I hoped it was my
imagination, stimulated by the spookiness of the cave. I never
actually saw any movement.


Footsteps.


I jumped hip-high to a short elephant before I realized that it
had to be Sahra and the Radisha and whoever else had decided not to
participate in all those exciting projects that were underway
upstairs. “Go keep those people from stomping in here and
messing everything up. I’ll get an idea of the layout and try
to figure out what we’ll have to do.”


Swan scowled and growled and grunted, then minced carefully back
down the slight slope toward the stairwell. He talked to himself
all the way. And I did not blame him. Even I thought nothing ever
went right for him.


I took a step in the direction the old footprints led. My boots
went out from under me. I hit hard, then slid downhill until I
caught up with Swan, who did a convincing job of acting amused
after he stopped me. “You all right?”


“Bruised my side. Hurt my wrist.”


“I shoulda told you. That floor can be pretty slippery
where there’s a lot of frost.”


“You’re lucky I don’t swear.”


“Uhm?”


“You forgot on purpose. You’re as bad as One-Eye or
Goblin.”


“Did I just hear my name taken in vain?”
One-Eye’s voice, punctuated by rasping panting more suitable
to a lunger, came from the shadows down where the stair intercepted
the cavern.


“God is Great, God is Good. God is the All-Knowing and
All-Merciful. His Plan is Hidden but Just.” And save me from
the Mystery of His Plan because all I ever get is the Misery of His
Plan. “What is he doing down here?” I asked Swan.
“I know. I’ll leave him behind. I know I’m
definitely not going to carry him up out of here just so he
doesn’t suffer another stroke from the effort. Hit him over
the head when he isn’t looking.” I began moving deeper
into the cave again. “I’m going to try this one more
time.” Beneath my breath I continued my conversation with
God. As usual, He did not trouble Himself to defend His Works to
me. My fault for being a woman.


I nearly missed the transition from the ancient Nyueng Bao types
to Company men because the first few modern bodies belonged to
Nyueng Bao bodyguards. I halted only when I reached and recognized
a Nyueng Bao bodyguard named Pham Quang. I studied him for a
moment.


I backed up carefully.


When you looked for it, the boundary was evident. My brothers
and their allies had several centuries’ less frost
accumulation upon them. They had only just begun to develop the
delicate webbings that encased the older bodies. That seemed
awfully fast, actually, considering how long some of the others
must have been buried. Possibly Soulcatcher had indulged in a
little artistry during her visit.


Interspersed with my brothers were several bodies so ancient
that they had become completely cocooned. I intuited them as bodies
only because the chrysalises slumped just like the Captured
did.


A thought. It might be worthwhile having One-Eye along after
all. Down here Soulcatcher might have taken time to set a trap or
two, just for the devil of it.


The Nar generals Isi and Ochiba sat against the cave wall
opposite Pham Quang. Ochiba’s eyes were open. They did not
move but did seem fixed on me. I hunkered down, got as close as I
could without touching him.


Those brown pools were moist. There was no dust on their
surfaces, nor any frost. They had opened quite recently.


A chill crawled down my spine. A very creepy feeling came over
me. I felt like I was walking among the dead. In the far north,
whence Swan came carrying travelers’ tales, some religions
supposedly pictured Hell as a cold place. My imagination, running
with the terror that my brothers’ situation sparked, had no
trouble picturing this cave as a suburb of Hell.


I rose carefully and moved away from Ochiba. Now the cave floor
was almost perfectly level. My brothers were not crowded together.
The rest seemed to be scattered along the next several hundred
feet, not all immediately visible because of a turn in the cave. A
few old cocoon men were interspersed with them. “I see the
Lance!” I announced. Which was wonderful. Now we could split
into two parties and have both retain their capacity for accessing
the plain.


My voice echoed like there was a chorus of me all talking at the
same time. Hitherto, Swan and I had tried to speak softly. The
echoes had been little more than ghostly whispers although
extremely busy even at that level.


“Keep it down,” One-Eye said. “What are you
doing, Little Girl? You don’t have any idea what you’re
dealing with here.” He had gotten past Swan somehow and was
headed my way. He was awfully damned spry for a
two-hundred-year-old stroke victim. This business had him truly
excited.


That left me suspicious. But I had no time to try reasoning out
what angle the man might have.


I looked into another pair of eyes, these belonging to a long,
bony, pallid man who had to be the sorcerer Longshadow. Longshadow
was a prisoner of the Company. He had been brought along because
neither Croaker nor Lady trusted anyone else to guard him and he
could not be exterminated because the health of the Shadowgate,
insofar as they had known, was dependent upon his continued
well-being. And well that they had been so distrustful. It would be
a much different and more terrible world if the Shadowmaster had
been left behind to tinker at whatever wickedness took his fancy.
Soulcatcher’s evil was capricious and unfocused.
Longshadow’s malice and insanity were deep and abiding.


That insanity stared out of his eyes right then. On my mental
checklist I made a tick that meant this one would stay right where
he was. Others might have plans for him but they were not in
charge. If we could work out how to strengthen our world’s
Shadowgate, maybe we could even execute him.


I continued moving, working my silent triage, constantly bemused
because there were so many faces that I did not recognize. A lot of
men who had enlisted while I was away from the center of the
action. “Oh, darn!”


“What?” One-Eye was only a few steps behind me,
gaining ground fast. His voice seemed to rattle as it echoed.


“It’s Wheezer. The stasis didn’t take for
him.”


One-Eye grunted, evidently indifferent. Old Wheezer came from
the same tribe One-Eye did, although Wheezer was more than a
century younger than the wizard. There had never been any affection
between them. “He had a better run than he deserved.”
Wheezer had been old and dying of consumption when he joined the
Company during its passage southward, decades ago. And he had
continued to survive despite his infirmities and despite all the
trials the Company had endured.


“Here’re Candles and Cletus. They’re gone,
too. And a couple of Nyueng Bao and two Shadar I don’t
recognize. Something happened here. This makes seven dead men, all
in a clump.”


“Don’t move, Little Girl. Don’t touch anything
before I have a chance to look it over.”


I froze. It was time to acknowledge his expertise.
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VIII


Oar is the city nearest the old battleground and burying place
called the Barrowland. The alarm cried by the fetish there touched
two residents.


One was an old, old man living incognito because he had
contrived to stage his apparent death during the struggle that had
devastated the Barrowland. The alarm struck him as he sat guzzling
in a workingman’s tavern with new cronies who thought him an
astrologer. When it hit him he knew a moment of panic. Then, tears
streaming, he rushed into the street.


A questioning babble arose behind him. When his comrades came
out to learn what was wrong he had vanished.
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38.9 638.9 638.9 638.9 638.9 638.9
638.9 379.6 379.6 963 638.9 963 638.9 658.7 924.1 926.6 883.7
998.3 899.8 775 952.9 999.5 547.7 681.6 1025.7 846.3 1161.6 967.1
934.1 780 966.5 922.1 756.7 731.1 838.1 729.6 1150.9 1001.4 726.4
837.7 509.3 509.3 509.3 1222.2 1222.2 518.5 674.9 547.7 559.1
642.5 589 600.7 607.7 725.7 445.6 511.6 660.9 401.6 1093.7 769.7
612.5 642.5 ]
endobj
1627 0 obj
[ 530.8 455.9 416.4 450.6 513.2 481.1 363.8 592.2 599.5 619.2 506.9
450.6 588.2 529.4 587.7 452.4 556.3 611.7 640.8 670.5 639.4 477.1
609.5 852.5 529.4 374.4 671.1 1027.8 1027.8 1027.8 1027.8 285.5
285.5 513.9 513.9 513.9 513.9 513.9 513.9 513.9 513.9 513.9 513.9
513.9 513.9 285.5 285.5 799.4 513.9 799.4 513.9 543.7 770.7 777.7
733.6 847.5 756.3 656.2 804.8 850.1 449.3 566.3 870.4 699.4 992.9
821.6 782.1 656.2 810.6 777.6 627.8 599.6 699.1 599.4 970.5 849
596.5 699.2 399.7 399.7 399.7 1027.8 1027.8 424.4 544.5 440.4
444.9 532.5 477.8 498.8 490.1 592.2 351.7 420.1 535.1 306.7 905.5
620 497.5 515.9 459.2 463.7 478.8 371.1 ]
endobj
1628 0 obj
[ 856.5 799.4 713.6 685.2 770.7 742.3 799.4 742.3 799.4 742.3 599.5
571 571 856.5 856.5 285.5 314 513.9 513.9 513.9 513.9 513.9 770.7
456.8 513.9 742.3 799.4 513.9 927.8 1042 799.4 285.5 285.5 513.9
856.5 513.9 856.5 799.4 285.5 399.7 399.7 513.9 799.4 285.5 342.6
285.5 513.9 513.9 513.9 513.9 513.9 513.9 513.9 513.9 513.9 513.9
513.9 285.5 285.5 285.5 799.4 485.3 485.3 799.4 770.7 727.9 742.3
785 699.4 670.8 806.5 770.7 371 528.1 799.2 642.3 942 770.7 799.4
699.4 799.4 756.5 571 742.3 770.7 770.7 1056.2 770.7 770.7 628.1
285.5 513.9 285.5 513.9 285.5 285.5 513.9 571 456.8 571 457.2 314
513.9 571 285.5 314 542.4 285.5 856.5 571 513.9 571 542.4 402
405.4 399.7 571 542.4 742.3 542.4 542.4 456.8 ]
endobj
1629 0 obj
[ 629.6 577.2 603.4 905.1 918.2 314.8 341.1 524.7 524.7 524.7 524.7
524.7 850.9 472.2 550.9 734.6 734.6 524.7 906.2 1011.1 787 262.3
314.8 527.8 839.5 786.1 839.5 787 314.8 419.8 419.8 524.7 787
314.8 367.3 314.8 524.7 524.7 524.7 524.7 524.7 524.7 524.7 524.7
524.7 524.7 524.7 314.8 314.8 314.8 787 524.7 524.7 787 763 722.5
734.6 775 696.3 670.1 794.1 763 395.7 538.9 789.2 643.8 920.4 763
787 696.3 787 748.8 577.2 734.6 763 763 1025.3 763 763 629.6 314.8
527.8 314.8 524.7 314.8 314.8 524.7 472.2 472.2 524.7 472.2 314.8
472.2 524.7 314.8 314.8 472.2 262.3 839.5 577.2 524.7 524.7 472.2
432.9 419.8 341.1 550.9 472.2 682.1 473.8 498.5 419.8 ]
endobj
1630 0 obj
[ 935.2 351.8 416.7 351.8 611.1 611.1 611.1 611.1 611.1 611.1 611.1
611.1 611.1 611.1 611.1 ]
endobj
1631 0 obj
[ 892.9 339.3 892.9 585.3 892.9 585.3 892.9 892.9 892.9 892.9 892.9
892.9 892.9 1138.9 585.3 585.3 892.9 892.9 892.9 892.9 892.9 892.9
892.9 892.9 892.9 892.9 892.9 892.9 1138.9 1138.9 892.9 892.9
1138.9 1138.9 585.3 585.3 1138.9 1138.9 1138.9 892.9 1138.9 1138.9
708.3 708.3 1138.9 1138.9 1138.9 892.9 329.4 1138.9 769.8 769.8
1015.9 1015.9 0 0 646.8 646.8 769.8 585.3 831.4 831.4 892.9 892.9
708.3 917.6 753.4 620.2 889.5 616.1 818.4 688.5 978.7 646.5 782.2
871.7 791.7 1342.7 935.6 905.8 809.2 935.9 981 702.2 647.8 717.8
719.9 1135.1 818.9 764.4 823.1 769.8 769.8 769.8 769.8 769.8 708.3
708.3 523.8 523.8 523.8 523.8 585.3 585.3 462.3 462.3 339.3 585.3
585.3 708.3 585.3 339.3 938.5 859.1 954.4 493.6 769.8 769.8 892.9
892.9 523.8 523.8 523.8 708.3 ]
endobj
1632 0 obj
[ 446.4 446.4 569.5 877 323.4 384.9 323.4 569.5 569.5 569.5 569.5
569.5 569.5 569.5 569.5 569.5 569.5 569.5 323.4 323.4 323.4 877
538.7 538.7 877 843.3 798.6 815.5 860.1 767.9 737.1 883.9 843.3
412.7 583.3 874 706.4 1027.8 843.3 877 767.9 877 829.4 631 815.5
843.3 843.3 1150.8 843.3 843.3 692.5 323.4 569.5 323.4 569.5 323.4
323.4 569.5 631 507.9 631 507.9 354.2 569.5 631 323.4 354.2 600.2
323.4 938.5 631 569.5 631 600.2 446.4 452.6 446.4 631 600.2 815.5
600.2 600.2 ]
endobj
1633 0 obj
[ 625 833.3 777.8 694.4 666.7 750 722.2 777.8 722.2 777.8 722.2
583.3 555.6 555.6 833.3 833.3 277.8 305.6 500 500 500 500 500 750
444.4 500 722.2 777.8 500 902.8 1013.9 777.8 277.8 277.8 500 833.3
500 833.3 777.8 277.8 388.9 388.9 500 777.8 277.8 333.3 277.8 500
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endobj
1687 0 obj
<< /Limits [ (cite.hallanim) (cite.lepagebrodsky) ]
/Names [ (cite.hallanim) 384 0 R (cite.ivan2012) 911 0 R (cite.kijun2012)
177 0 R (cite.kijunprc2008) 497 0 R (cite.kr) 142 0 R
(cite.lepagebrodsky) 152 0 R ] >>
endobj
1688 0 obj
<< /Limits [ (cite.mainz) (cite.schiffpa) ]
/Names [ (cite.mainz) 146 0 R (cite.namlu) 144 0 R (cite.namsh) 145 0 R
(cite.pdg) 495 0 R (cite.pobpolstrik) 151 0 R (cite.schiffpa)
659 0 R ] >>
endobj
1689 0 obj
<< /Limits [ (cite.schkoch) (cite.welch) ]
/Names [ (cite.schkoch) 148 0 R (cite.ungaroprl) 496 0 R (cite.villano2009)
875 0 R (cite.vz) 147 0 R (cite.watson1954) 1310 0 R (cite.welch)
149 0 R ] >>
endobj
1690 0 obj
<< /Limits [ (equation.1.1) (equation.1.9) ]
/Names [ (equation.1.1) 170 0 R (equation.1.2) 172 0 R (equation.1.4)
173 0 R (equation.1.5) 174 0 R (equation.1.7) 175 0 R
(equation.1.9) 176 0 R ] >>
endobj
1691 0 obj
<< /Limits [ (equation.2.11) (equation.2.16) ]
/Names [ (equation.2.11) 205 0 R (equation.2.12) 208 0 R (equation.2.13)
209 0 R (equation.2.14) 211 0 R (equation.2.15) 212 0 R
(equation.2.16) 213 0 R ] >>
endobj
1692 0 obj
<< /Limits [ (equation.4.17) (equation.6.23) ]
/Names [ (equation.4.17) 410 0 R (equation.4.18) 521 0 R (equation.4.19)
522 0 R (equation.4.21) 687 0 R (equation.6.22) 830 0 R
(equation.6.23) 831 0 R ] >>
endobj
1693 0 obj
<< /Limits [ (equation.6.24) (figure.1) ]
/Names [ (equation.6.24) 901 0 R (equation.6.25) 902 0 R (equation.9.26)
1015 0 R (equation.9.30) 1016 0 R (equation.9.36) 1017 0 R
(figure.1) 204 0 R ] >>
endobj
1694 0 obj
<< /Limits [ (figure.10) (figure.15) ]
/Names [ (figure.10) 829 0 R (figure.11) 900 0 R (figure.12) 912 0 R
(figure.13) 1018 0 R (figure.14) 1020 0 R (figure.15) 1021 0 R ] >>
endobj
1695 0 obj
<< /Limits [ (figure.16) (figure.4) ]
/Names [ (figure.16) 1022 0 R (figure.17) 1326 0 R (figure.18) 1457 0 R
(figure.2) 278 0 R (figure.3) 281 0 R (figure.4) 408 0 R ] >>
endobj
1696 0 obj
<< /Limits [ (figure.5) (frontmatter.1) ]
/Names [ (figure.5) 516 0 R (figure.6) 517 0 R (figure.7) 520 0 R
(figure.8) 686 0 R (figure.9) 688 0 R (frontmatter.1) 104 0 R ] >>
endobj
1697 0 obj
<< /Limits [ (frontmatter.2) (page.10) ]
/Names [ (frontmatter.2) 105 0 R (frontmatter.3) 106 0 R (frontmatter.4)
107 0 R (frontmatter.5) 108 0 R (page.1) 96 0 R (page.10) 898 0 R ] >>
endobj
1698 0 obj
<< /Limits [ (page.11) (page.16) ]
/Names [ (page.11) 927 0 R (page.12) 1014 0 R (page.13) 1038 0 R (page.14)
1222 0 R (page.15) 1322 0 R (page.16) 1468 0 R ] >>
endobj
1699 0 obj
<< /Limits [ (page.17) (page.6) ]
/Names [ (page.17) 1597 0 R (page.2) 130 0 R (page.3) 169 0 R (page.4)
203 0 R (page.5) 276 0 R (page.6) 405 0 R ] >>
endobj
1700 0 obj
<< /Limits [ (page.7) (section*.11) ]
/Names [ (page.7) 515 0 R (page.8) 683 0 R (page.9) 827 0 R (section*.1)
7 0 R (section*.10) 39 0 R (section*.11) 43 0 R ] >>
endobj
1701 0 obj
<< /Limits [ (section*.12) (section*.17) ]
/Names [ (section*.12) 47 0 R (section*.13) 51 0 R (section*.14) 55 0 R
(section*.15) 59 0 R (section*.16) 63 0 R (section*.17) 67 0 R ] >>
endobj
1702 0 obj
<< /Limits [ (section*.18) (section*.3) ]
/Names [ (section*.18) 71 0 R (section*.19) 75 0 R (section*.2) 3 0 R
(section*.20) 79 0 R (section*.21) 83 0 R (section*.3) 11 0 R ] >>
endobj
1703 0 obj
<< /Limits [ (section*.4) (section*.9) ]
/Names [ (section*.4) 15 0 R (section*.5) 19 0 R (section*.6) 23 0 R
(section*.7) 27 0 R (section*.8) 31 0 R (section*.9) 35 0 R ] >>
endobj
1704 0 obj
<< /Limits [ (subfigure.17.1) (subfigure.2.2) ]
/Names [ (subfigure.17.1) 1324 0 R (subfigure.17.2) 1325 0 R
(subfigure.18.1) 1469 0 R (subfigure.18.2) 1471 0 R
(subfigure.2.1) 260 0 R (subfigure.2.2) 277 0 R ] >>
endobj
1705 0 obj
<< /Limits [ (subfigure.3.1) (subfigure.7.2) ]
/Names [ (subfigure.3.1) 279 0 R (subfigure.3.2) 280 0 R (subfigure.4.1)
406 0 R (subfigure.4.2) 407 0 R (subfigure.7.1) 518 0 R
(subfigure.7.2) 519 0 R ] >>
endobj
1706 0 obj
<< /Limits [ (subfigure.8.1) (table.2) ]
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19.4. The Netscape 4 Event Model


[bookmark: jscript4-IDXTERM-3351] [bookmark: jscript4-IDXTERM-3352]The Netscape 4 event model is like the
original Level 0 event model, except that it provides event details
in an Event object that is passed as an argument to handler
functions. It also supports special methods to enable event
capturing. These features are explained in the sections that follow.



[bookmark: jscript4-CHP-19-SECT-4.1]
19.4.1. The Netscape 4 Event Object


[bookmark: IXT-19-59009]The
Netscape 4 event model defines an Event object that contains details
about the event that occurred. Like the DOM Level 2 model, it passes
an Event object as an argument to all event handlers. Unfortunately,
however, the properties of the Netscape 4 Event object are almost
entirely different than those of the IE Event object and the various
DOM Level 2 event objects. The key Event properties in the Netscape 4
event model are:




[bookmark: IXT-19-59010]	type
	
A string that specifies the type of event that occurred. This string
is the name of the event handler, minus the "on" prefix
(e.g., "click" or "mousedown"). This property
is compatible with the IE and DOM Level 2 Event objects.



[bookmark: IXT-19-59011]	target
	
The document element on which the event occurred. This property is
compatible with the target property of the DOM
Level 2 Event object and comparable to srcElement
in the IE Event object.



[bookmark: IXT-19-59012][bookmark: IXT-19-59013]	pageX
, pageY
	
These [bookmark: IXT-19-59014]properties specify the
pixel coordinates at which the event occurred, relative to the
upper-left corner of the window. For documents that are larger than
the window, you need to add in the offsets
window.pageXOffset[bookmark: IXT-19-59015] [bookmark: IXT-19-59016] and
window.pageYOffset to convert these to document
coordinates. Comparable to the clientX and
clientY properties of the DOM Level 2 MouseEvent
object and the IE Event object.



[bookmark: IXT-19-59017]	which
	
An integer that specifies which mouse button or key was pressed. For
mouse events, the left, middle, and right buttons are specified by
the values 1, 2, and 3, respectively. Compare this to the (mutually
incompatible) button properties of the DOM Level 2
MouseEvent object and the IE Event object. For keyboard events, this
property contains the Unicode encoding of the key that was pressed.
Compare this to the keyCode property of the IE
Event object.



[bookmark: IXT-19-59018]	modifiers
	
An integer that specifies which keyboard modifier keys were pressed
when the event occurred. The value is a bitmask comprised of any of
the following values: Event.ALT_MASK,
Event.CONTROL_MASK,
Event.META_MASK, and
Event.SHIFT_MASK. Comparable to the
altKey, ctrlKey,
metaKey, and shiftKey
properties of the DOM Level 2 MouseEvent object and the IE Event
object.





In the Netscape 4 event model, an Event object is passed to all event
handlers. When an event handler is defined as a string of JavaScript
code in an HTML attribute, that code is implicitly converted to a
function with an argument named event. This means
that HTML event handlers can refer to the Event object with the
identifier event. (Compare this to the IE model,
in which the event identifier refers to the global
Event object. The implementations are quite different, but the
practical result is the same.)



For backward compatibility, the Event objects used by Mozilla and
Netscape 6 implement most of the properties of the Netscape 4 Event
object, with the notable exception, at the time of this writing, of
the modifiers property.





[bookmark: jscript4-CHP-19-SECT-4.2]
19.4.2. Event Capturing in Netscape 4


[bookmark: IXT-19-59019] [bookmark: IXT-19-59020]The Netscape 4 event model does
not support event bubbling, as the IE event model does, but it does
support a limited form of event capturing, like the DOM Level 2 model
does. (In fact, the event-propagation model for the DOM standard is a
combination of the Netscape capturing and IE bubbling models.)
Although Netscape 4 supports a form of event capturing, the way it
works is quite different from that defined by the DOM Level 2 event
model.



In Netscape 4, the [bookmark: IXT-19-59021] [bookmark: IXT-19-59022] [bookmark: IXT-19-59023]Window, Document, and Layer objects may
request the opportunity to preview certain types of events before
they are processed by the elements that generated them. Such a
request is made with the captureEvents(
)[bookmark: IXT-19-59024] [bookmark: IXT-19-59025] method of these
objects. The argument to this method specifies the type of events to
be captured; it is a bitmask composed of constants defined as static
properties of the Event constructor. So, for example, if a program
wants all mousedown and mouseup events to be routed to the Window
object before being handled by the object for which they were
intended, it can call captureEvents( ) like this:



window.captureEvents(Event.MOUSEDOWN | Event.MOUSEUP);



[bookmark: IXT-19-59026]Having made this request to receive the
events, the program then has to register event handlers for those
events:



window.onmousedown = function(event) { ... };
window.onmouseup = function(event) { ... }; 



When one of these capturing event handlers receives an event, it gets
to decide what should happen to it next. In some programs, a captured
event is handled and propagates no further. In other circumstances,
however, the program wants to pass the event along. If you pass the
event to the routeEvent(
)[bookmark: IXT-19-59027] method of the Window, Document, and
Layer objects, the method passes the event to the next Window,
Document, or Layer object that has used captureEvents(
) to specify interest in that type of event. Or, if there
is no other capturing object to which to route the event, it is
routed to its original source object and the appropriate event
handler of that object is invoked. For example:



function clickHandler(event) {
  if (event.which == 3) {  // It is the right mouse button
    // Handle the event here, and do nothing else
    // The event will not propagate any further
  }
  else {  // It is not the right mouse button
    // We're not interested in this event, so let it propagate on
    // to some element that is interested in it
    window.routeEvent(event);
  }
} 



An alternative to calling routeEvent( ) is to
simply pass the Event object to the handleEvent(
)[bookmark: IXT-19-59028] method of the object to which you want
the event delivered. The handleEvent( ) method
passes the event to the appropriate event handler of that object.



When a Window, Document, or Layer object no longer wishes to capture
events, it should call the releaseEvents(
)[bookmark: IXT-19-59029] method, specifying the same argument it
passed to captureEvents( ).



The Netscape 4 event-capturing model is fundamentally incompatible
with the DOM Level 2 event-capturing model. For example, the DOM
model propagates captured events by default, but the Netscape model
does not. Mozilla and Netscape 6 implement the Netscape 4
event-capturing API, but the API appears to be nonfunctional.





[bookmark: jscript4-CHP-19-SECT-4.3]
19.4.3. Example: Dragging with the Netscape 4 Event Model


Example 19-4 is an implementation of our familiar
beginDrag( )[bookmark: IXT-19-59030]
[bookmark: IXT-19-59031] method, using the Netscape 4
event model (and the Netscape 4 Layer-based DOM). It demonstrates how
events are captured and how event handlers are written for this event
model. This example includes both JavaScript code and a simple HTML
document that uses the beginDrag( ) method to
define an image that the user can drag. Compare this implementation
of beginDrag( ) to the two we've seen
previously. Note that this example defines its
[bookmark: IXT-19-59032]nested event handler functions at the
beginning of the beginDrag( ) function instead of
at the end. This is a bug workaround: if the nested functions are
placed at the end of beginDrag( ), they do not
work in Netscape 4. Also note the
onmousedown[bookmark: IXT-19-59033]
handler at the end of the example: it allows dragging only if the
Shift key is held down and tests for
this modifier key using the Netscape 4 Event object API, which is
significantly different from the DOM Level 2 and IE APIs.[71]


[bookmark: FOOTNOTE-71] [71]At the time of this writing, Mozilla and Netscape 6 have not
retained compatibility with the modifiers property
of the Netscape 4 Event object, so the onmousedown
handler shown here works only in Netscape 4, not in Netscape
6.
 


[bookmark: jscript4-CHP-19-EX-4]
Example 19-4. Dragging in Netscape 4 

<script>
/**
 * This function is intended for use in a mousedown event handler of an object
 * within a layer. The first argument must be a Layer object. The second
 * argument must be the Event object for the mousedown event.
 **/
function beginDrag(layerToDrag, event) {
    // This nested function responds to mousemove events and moves the layer
    function moveHandler(event) {
        // Move the element to the current mouse position, adjusted as
        // necessary by the offset of the initial mouse-click
        layerToDrag.moveTo(event.pageX - deltaX, event.pageY-deltaY);

        // Don't take any default action, and don't propagate further
        return false;
    }

    // This nested function handles mouseup events
    // It stops capturing events and deregisters the handlers
    function upHandler(event) {
        // Stop capturing and handling drag events
        document.releaseEvents(Event.MOUSEMOVE | Event.MOUSEUP);
        document.onmousemove = null;
        document.onmouseup = null;

        // Don't take any default action, and don't propagate further
        return false;
    }

    // Compute the distance between the upper-left corner of the layer and
    // the mouse-click. The moveHandler function below needs these values.
    var deltaX = event.pageX - layerToDrag.left;
    var deltaY = event.pageY - layerToDrag.top;

    // Arrange to capture mousemove and mouseup events
    // Then arrange to handle them using the functions defined below
    document.captureEvents(Event.MOUSEMOVE | Event.MOUSEUP);
    document.onmousemove = moveHandler;
    document.onmouseup = upHandler;
}
</script>
<!-- Here's how we might use beginDrag( ) in Netscape 4 -->
<!-- Define a layer using CSS attributes -->
<div id="div1" style="position:absolute; left:100px; top:100px;">
<!-- Give the layer some content and a mousedown event handler -->
<img src="plus.gif" width="20" height="20"
     onmousedown="if (event.modifiers & Event.SHIFT_MASK)
                      beginDrag(window.document.div1, event);">
</div>





[bookmark: IXTR3-275][bookmark: IXTR3-276] [bookmark: IXTR3-277] 
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