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About This Book

Audience Customers who want to:

Store complete XML documentsin a SQL database
Test and extract datafrom XML documentsin a SQL database
Store data extracted from XML documents
Generate XML documents from SQL data
Process SQL dataas XML

How to use this book The information in this book is organized as follows:

Chapter 1, “Introduction to XML Services,” isan introduction to
XML in the database and to the new XML capabilities of the Sybase
XML Services.

Chapter 2, “XML Query Functions,” isfor processing and querying
XML documents within SQL statements. You can apply these query
functions both to stored XML documents (that is, hormal user
documents), and to SQLX-XML documents generated by the for xml
clauseor forxmlj function, or by any similar toolsthat providean XML
view of SQL data. For detailed information about these functions see
Chapter 4, “XML Mapping Functions.”

Chapter 3, “XML Language and XML Query Language,” contains
descriptions of the XML document and query language features that
the XML query functions support, including specification of the
XPath language subset supported.

Chapter 4, “XML Mapping Functions,” discusses functions that map
between SQL data and XML documents in the SQLX-XML format.

Chapter 5, “XML Mappings,” is adescription of the SQLX-XML
format of the XML documents that the XML mapping functions
support.

Appendix A, “Setting Up XML Services,” includes guidelines for
installing both the native, C++ processor and the Java processor that
isincluded with Adaptive Server version 12.5 and later.
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documents
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viii

Appendix B, “The sample_docs Example Table,” is a description of the
sample_docs table used in the function examples..

Appendix C, “XML Services and External File System Access’, contains
examples of how to use the XML features with XFS.

Appendix D, “The Java-Based XQL Processor,” describes using XQL to
selelct raw data from Adaptive Server, using XQL, and displaying the
results as an XML document.

The following documents provide XML -related reference material:

ANSI/ISO SQL Part 14: XML-Related Specifications (SQL/XML),
ISO/IEC JTC 1/SC32 and 1SO/IEC 9075-14:2003, at http://sqix.org

Xmark — An XML benchmark project, at
http://monetdb.cwi.nl/xml/index.html

Extensible Markup Language (XML) Version 1.0 (second edition), 2
October 2000, at http://iwww.w3/org/TR/REC-xml

XML Path Language (XPATH) Version 1.0, 16 November 1999, at
http://lwww.w3.0rg/TR/xpath

XML Path Language (XPATH) Version 2.0, 15 November 2002, at
http://www.w3.0rg/XML/Query

(Working Draft) XQuery 1.0: An XML Query Language, 15 November
2002, at at http://www.w3.org/XML/Query

The Sybase® Adaptive Server® Enterprise documentation set consists of the
following:

The release bulletin for your platform — contains last-minute information
that was too late to be included in the books.

A more recent version of the release bulletin may be available on the
World Wide Web. To check for critical product or document information
that was added after the release of the product CD, use the Sybase
Technical Library.

Thelnstallation Guidefor your platform — describesinstallation, upgrade,
and configuration procedures for all Adaptive Server and related Sybase
products.

What's New in Adaptive Server Enterprise? — describes the new features
in Adaptive Server version 12.5.1, the system changes added to support
those features, and the changes that may affect your existing applications.
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e ASE Replicator User’s Guide — describes how to use the ASE Replicator
feature of Adaptive Server to implement basic replication from aprimary
server to one or more remote Adaptive Servers.

¢ Component Integration Services User’s Guide — explains how to use the
Adaptive Server Component Integration Services feature to connect
remote Sybase and non-Sybase databases.

¢ Configuring Adaptive Server Enterprise for your platform — provides
instructions for performing specific configuration tasks for Adaptive
Server.

¢ EJB Server User’s Guide — explains how to use EJB Server to deploy and
execute Enterprise JavaBeans in Adaptive Server.

e Error Messages and Troubleshooting Guide — explains how to resolve
frequently occurring error messages and describes solutions to system
problems frequently encountered by users.

¢ Full-Text Search Specialty Data Sore User’s Guide — describeshow to use
the Full-Text Search feature with Verity to search Adaptive Server
Enterprise data.

¢ Glossary — defines technical terms used in the Adaptive Server
documentation.

e Historical Server User’s Guide—describes how to use Historical Server to
obtain performance information for SQL Server® and Adaptive Server.

e Javain Adaptive Server Enterprise— describes how to install and use Java
classes as data types, functions, and stored procedures in the Adaptive
Server database.

¢ Job Scheduler User’s Guide — provides instructions on how to install and
configure, and create and schedule jobs on alocal or remote Adaptive
Server using the command line or agraphical user interface (GUI).

¢ Monitor Client Library Programmer’s Guide — describes how to write
Monitor Client Library applications that access Adaptive Server
performance data.

¢ Monitor Server User’s Guide — describes how to use Monitor Server to
obtain performance statistics from SQL Server and Adaptive Server.

¢ Performance and Tuning Guide —is a series of four books that explains
how to tune Adaptive Server for maximum performance:

e Basics—the basics for understanding and investigating performance
questions in Adaptive Server.

XML Services in Adaptive Server Enterprise iX



»  Locking — describes how the various locking schemas can be used for
improving performance in Adaptive Server.

e Optimizer and Abstract Plans — describes how the optimizer
processes queries and how abstract plans can be used to change some
of the optimizer plans.

*  Monitoring and Analyzing — explains how statistics are obtained and
used for monitoring and optimizing performance.

Quick Reference Guide — provides a comprehensive listing of the names
and syntax for commands, functions, system procedures, extended system
procedures, datatypes, and utilities in a pocket-sized book.

Reference Manual —is a series of four books that contains the following
detailed Transact-SQL® information:

»  Building Blocks — Transact-SQL datatypes, functions, global
variables, expressions, identifiers and wildcards, and reserved words.

e Commands — Transact-SQL commands.

*  Procedures — Transact-SQL system procedures, catalog stored
procedures, system extended stored procedures, and dbcc stored
procedures.

*  Tables— Transact-SQL system tables and dbcc tables.

System Administration Guide — provides in-depth information about
administering servers and databases. This manual includes instructions
and guidelines for managing physical resources, security, user and system
databases, and specifying character conversion, international language,
and sort order settings.

System Tables Diagram — illustrates system tables and their entity
relationships in a poster format. Available only in print version.

Transact-SQL User’s Guide — documents Transact-SQL, Sybase's
enhanced version of the relational database language. This manual serves
as atextbook for beginning users of the database management system.
This manual aso contains descriptions of the pubs2 and pubs3 sample
databases.

Using Adaptive Server Distributed Transaction Management Features —
explains how to configure, use, and troubleshoot Adaptive Server DTM
featuresin distributed transaction processing environments.
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Using Sybase Failover in a High Availability System — provides
instructions for using Sybase’s Failover to configure an Adaptive Server
as acompanion server in ahigh availability system.

Utility Guide — documents the Adaptive Server utility programs, such as
isgl and bep, which are executed at the operating system level.

Web Services User’s Guide — explains how to configure, use, and
troubleshoot Web Services for Adaptive Server.

XA Interface Integration Guide for CICS, Encina, and TUXEDO —
provides instructions for using the Sybase DTM XA interface with
X/Open XA transaction managers.

XML Servicesin Adaptive Server Enterprise—describesthe Sybase native
XML processor and the Sybase Java-based XML support, introduces
XML in the database, and documents the query and mapping functions
that comprise XML Services.

Sybasecertifications Technical documentation at the Sybase Web site is updated frequently.

on the Web

< Finding the latest information on product certifications

1

ga b~ W N

Point your Web browser to Technical Documents at
http://www.sybase.com/support/techdocs/.

Select Products from the navigation bar on the | eft.

Select a product name from the product list and click Go.

Select the Certification Report filter, specify atime frame, and click Go.
Click a Certification Report title to display the report.

« Creating a personalized view of the Sybase Web site (including support
pages)
Set up aMySybase profile. MySybaseisafree servicethat allowsyou to create
apersonalized view of Sybase Web pages.

1

2

Point your Web browser to Technical Documents at
http://www.sybase.com/support/techdocs/.

Click MySybase and create a MySybase profile.
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Sybase EBFs and
software updates

Java syntax
conventions

Transact-SQL syntax
conventions

Xii

Finding the latest information on EBFs and software updates

1

Point your Web browser to the Sybase Support Page at
http://www.sybase.com/support.

Select EBFs/Updates. Enter user name and password information, if
prompted (for existing Web accounts) or create a new account (afree
service).

Select a product.
Specify atime frame and click Go.

Click the Infoicon to display the EBF/Update report, or click the product
description to download the software.

This book uses these font and syntax conventions for Java items:

Classes, interfaces, methods, and packages are shown in Helveticawithin
paragraph text. For example:

SybEventHandler interface
setBinaryStream() method
com.Sybase.jdbx package

Objects, instances, and parameter names are shown in italics. For
example:

“In the following example, ctx is a DirContext object.”

“ eventHandler is an instance of the SybEventHandler class that you
implement.”

“The classes parameter is a string that lists specific classes you want to
debug.”

Javanames are always case sensitive. For example, if aJavamethod name
is shown as Misc.stripLeadingBlanks(), you must type the method name
exactly as displayed.

This book uses the same font and syntax conventions for Transact-SQL as
other Adaptive Server documents:

Command names, command option names, utility names, utility flags, and
other keywords arein Helveticain paragraph text. For example:

select command
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isql utility
-f flag

e Variables, or words that stand for values that you fill in, arein italics. For
example:

user_name
server_name

¢ Code fragments are shown in a monospace font.Variablesin code
fragments(that is, wordsthat stand for valuesthat youfill in) areitalicized.
For example:

Connection con = DriverManager.getConnection
("jdbc:sybase:Tds: host:port", props);

e You can disregard case when typing Transact-SQL keywords. For
example, SELECT, Select, and select are the same.

Additional conventions for syntax statements in this manual are described in
Table 1. You can find examplesillustrating each convention in the System
Administration Guide.

Table 1: Syntax statement conventions

Key Definition

{} Curly bracesindicate that you choose at |east one of the enclosed
options. Do not include braces in your option.

[ 1] Brackets mean choosing one or more of the enclosed optionsis
optional. Do not include brackets in your option.

() Parentheses are to be typed as part of the command.

| The vertical bar means you may select only one of the options
shown.

The comma means you may choose as many of the options shown
asyou like, separating your choices with commas to be typed as
part of the command.

If you need help Each Sybase installation that has purchased a support contract has one or more
designated people who are authorized to contact Sybase Technical Support. If
you cannot resolve a problem using the manuals or online help, please havethe
designated person contact Sybase Technical Support or the Sybase subsidiary
in your area.
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CHAPTER 1 Introduction to XML Services

This chapter describes the XML Services feature of Adaptive Server

Enterprise 12.5.1.

Table 1-1:

Topic Page
XML capabilities 1
XML in the database 2

XML capabilities

XML Services provides the following capabilities:

e A native XML processor to run in Adaptive Server. This processor
implements the X Path language, a significant subset of the XQuery
language. This processor is upwardly compatible with the XQL
language implemented by the Java-based SQL processor provided by
Adaptive Server 12.5, so it provides a migration path for current

applications.

e A for xml extension of select statements, and a Java-based forxmlj

function, to map SQL result setsto the standard SQLX-XML

representation. Java-based forsglj functions are present to map a
SQLX-XML document back to a SQL script that recreates the data.

The12.5.1 XML Servicesfeature builds on experience with the Adaptive
Server 12.5 XML support, and provides a basis for further enhancement.

XML Services in Adaptive Server Enterprise



XML in the database

XML in the database

Introduction

References

LikeHTML (Hypertext Markup Language), XML isamarkup language and a
subset of SGML (Standardized General Markup Language). XML, however, is
more complete and disciplined, and it allows you to define your own
application-oriented markup tags. These properties make XML particularly
suitable for data interchange.

You can generate XM L-formatted documents from data stored in Adaptive
Server and, conversely, store XML documents and data extracted from themin
Adaptive Server. You can also use Adaptive Server to search XML documents
stored on the Web.

This chapter presents an overview of XML. For detailed information, refer to
these Web documents:

*  World Wide Web Consortium (W3C), at http://iwww.w3.org
*  W3C, Document Object Model (DOM), at http://www.w3.0rg/DOM/
*  W3C, Extensible Markup Language (XML), at http://www.w3.0org/XML/

An overview of XML

XML isamarkup language and subset of SGML that was created to provide
functionality that goes beyond that of HTML for Web publishing and
distributed document processing.

XML islesscomplex than SGML, but more complex and flexiblethan HTML.
Although XML and HTML can usually be read by the same browsers and
processors, XML has characteristics that make it better able to share
documents:

» XML documents possessastrict phrase structure that makesit easy to find
and access data. For example, opening tags of all elements must have both
an opening tag and a corresponding closing tag, for example, <p> A
paragraph.</p>.

Adaptive Server Enterprise



Chapter 1 Introduction to XML Services

« XML letsyou develop and use tagsthat distinguish different types of data,
for example, customer numbers or item numbers.

« XML letsyou create an application-specific document type, which makes
it possible to distinguish one kind of document from another.

¢ XML documents allow different displays of the XML data. XML
documents, like HTML documents, contain only markup and content; they
do not contain formatting instructions. Formatting instructions are
normally provided on the client.

You can store XML documentsin Adaptive Server as.
e XML inafield of aJava object

¢ XML in atext or image column

e XML inachar or varchar column

¢ Parsed XML in animage column

A sample XML document

The sample Order document is designed for a purchase order application.
Customers submit orders, which are identified by a date and a customer ID.
Each order item has an item ID, an item name, a quantity, and a unit
designation.

It might display on screen like this:
ORDER

Date: July 4, 2003

Customer 1D: 123

Customer Name: Acme Alpha

Items:
Item ID Item Name Quantity
987 Coupler 5
654 Connector 3 dozen
579 Clasp 1

The following is one representation of this datain XML.:

<?xml version="1.0"?>
<Order>
<Date>2003/07/04</Date>
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<CustomerId>123</CustomerIds>
<CustomerName>Acme Alpha</CustomerName>
<Item>
<ItemId> 987</ItemId>
<ItemName>Coupler</ItemName>
<Quantitys>5</Quantity>
</Item>
<Item>
<ItemId>654</ItemId>
<ItemName>Connector</ItemName>
<Quantity unit="12">3</Quantity>
</Item>
<Item>
<ItemId>579</ItemId>
<ItemName>Clasp</ItemName>
<Quantitys>1l</Quantity>
</Item>
</Order>

The XML document has two unique characteristics:

The XML document does not indicate type, style, or color for specifying
item display.

The markup tags are strictly nested. Each opening tag (<tag> ) hasa
corresponding closing (</tag>).

The XML document for the order data consists of:

The XML declaration, <?xml version="1.0"?>, identifying “Order” asan
XML document.

XML represents documents as character data. In each document, you
specify the character encoding (character set), either explicitly or
implicitly. To explicitly specify the character set, includeit in the XML
declaration. For example:

<?xml version="1.0" encoding="I1S0-8859-1">
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If you do not include the character set inthe XML declaration, the defaullt,
UTFS, is used.

Note When the default character sets of the client and server differ,
Adaptive Server bypasses normal character-set translations so that the
declared character set continues to match the actual character set. See
“Character setsand XML data’ on page 9.

e User-created element tags, such as <Order>...</Order>,
<Customerld>...</Customerld>, <ltem>....</Item>.

e Text data, such as“Acme Alpha,” “Coupler,” and “579.”

e Attributesembeddedin el ement tags, such as<Quantity unit="12">. This
embedding allows you to customize el ements.

If your document contains these components, and the element tags are strictly
nested, it is called awell-formed XML document. In the example above,
element tags describe the data they contain, and the document contains no
formatting instructions.

Here is another example of an XML document:

<?xml version="1.0"?>
<Info>

<OneTag>1999/07/04</0OneTag>

<AnotherTag>123</AnotherTag>

<LastTag>Acme Alpha</LastTag>

<Thing>
<ThingId> 987</ThingId>
<ThingName>Coupler</ThingName>
<Amount >5</Amount >
<Thing/>

<Thing>

<ThingId>654</ThingId>

<ThingName>Connecter</ThingName>

</Thing>

<Things>
<ThingId>579</ThingId>
<ThingName>Clasp</ThingName>
<Amount>1</Amount>

</Thing>

</Info>
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Thisexample, called “Info,” is also awell-formed document and has the same
structure and data as the XML Order document. However, it would not be
recognized by a processor designed for Order documents because the
document type definition (DTD) that Info usesis different from that of the
Order document. For more information about DTDs, see “XML document
types’ on page 8).

HTML display of Order data

Consider a purchase order application. Customers submit orders, which are
identified by a Date and the Customer|D, and which list one or moreitems,
each of which has an ItemID, ItemName, Quantity, and units.

The data for such an order might be displayed on a screen as follows:
ORDER

Date: July 4, 1999

Customer I1D: 123

Customer Name: Acme Alpha

Items:

Item ID Item Name Quantity
987 Coupler 5

654 Connector 3 dozen
579 Clasp 1

This dataindicates that the customer named “ Acme Alpha,” whose Customer
Id is“123", submitted an order on 1999/07/04 for couplers, connectors, and

clasps.
The HTML text for this display of order datais as follows:

<html>

<body>

<p>ORDER

<p>Date: &nbsp; &nbsp;July 4, 1999

<p>Customer ID:&nbsp;&nbsp;123

<p>Customer Name:&nbsp; &nbsp;Acme Alpha

<p>Items:</p>

<table bgcolor=white align=1left border="3"
cellpadding=3>

<tr><td><B>Item ID&nbsp;&nbsp;&nbsp;</B></tr>
<td><B>Item Name&nbsp;&nbsp;&nbsp;</B></tr>
<td><B>Quantity&nbsp; &nbsp; &nbsp;</B>
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</td></td></tr>
<tr><td>987</td>
<td>Coupler</td>
<td>5</td></tr>
<tr><td>654</td>
<td>Connector</td>
<td>3 dozen</tds></tr>
<tr><td>579</td>
<td>Clasp</td>
<td>l</td></tr>
</tables>

</body>
</html>

ThisHTML text has certain limitations:

e It contains both data and formatting specifications.

¢ Thedataisthe Customer Id and the various Customer Names, Item

Names, and Quantities.

e Theformatting specifications are the indications for type style
(<b>....</b>), color (bcolor=white), and layout
(<table>....</table>, and al so the supplementary field names, such as

“Customer Name”, and so on.

e Thestructure of HTML documentsis not well suited for extracting data.

Some elements, such as tables, require strictly bracketed opening and
closing tags, but other elements, such as paragraph tags (“<p>"), have

optiona closing tags.

Some elements, such as paragraph tags (“<p>") are used for many sorts
of data, soit isdifficult to distinguish between a“ 123" that is a Customer
ID and a“123" that is an Item ID, without specialized inference from

surrounding field names.

This merging of data and formatting, and the lack of strict phrase structure,
makes it difficult to adapt HTML documents to different presentation styles,
and makesit difficult to use HTML documents for data interchange and
storage. XML issimilar to HTML, but includesrestrictions and extensions that

address these drawbacks.
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XML document types

A document type definition (DTD) defines the structure of a class of XML
documents, making it possible to distinguish between classes. A DTD isalist
of element and attribute definitions unique to a class. Once you have set up a
DTD, you can reference that DTD in another document, or embed it in the
current XML document.

The DTD for XML Order documents, discussed in “A sample XML
document” on page 3 looks like this:

<IELEMENT Order (Date, Customerld, CustomerName, Item+)>
<IELEMENT Date (#PCDATA)>

<IELEMENT Customerld (#PCDATA)>

<IELEMENT CustomerName (#PCDATA)>

<IELEMENT Item (Iltemld, ItemName, Quantity)>

<IELEMENT Itemld (#PCDATA)>

<IELEMENT ItemName (#PCDATA)>

<IELEMENT Quantity (#PCDATA)>

<IATTLIST Quantity units CDATA #IMPLIED>

Lineby line, this DTD specifies that:

* Anorder must consist of adate, acustomer ID, acustomer name, and one
or more items. The plussign, “+", indicates one or more items. ltems
signaled by aplus sign are required. A question mark in the same place
indicates an optional element. An asterisk in the element indicates that an
element can occur zero or more times. (For example, if the word “ [tem*”
inthefirst line above were starred, there could be no itemsin the order, or
any number of items.)

» Elementsdefined by “ (#PCDATA)” are character text.

* The"<ATTLIST...>" definitionin thelast line specifies that quantity
elementshavea“units’ attribute; “#/MPLIED”, at the end of thelast line,
indicates that the “units” attributeis optional.

The character text of XML documentsisnot constrained. For example, thereis
no way to specify that the text of a quantity element should be numeric, and
thus the following display of datawould be valid:

<Quantity unit="Baker’s dozen”>three</Quantity>
<Quantity unit="six packs”>plenty</Quantity>

Restrictions on the text of elements must be handled by the applications that
process XML data.

An XML's DTD must follow the <?xml version="1.0"?> instruction. You can
either include the DTD within your XML document, or you can reference an
external DTD.
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To reference aDTD externally, use something similar to:

<?xml version="1.0"?>
<IDOCTYPE Order SYSTEM "Order.dtd">
<Order>

”<./Order>
Here's how an embedded DTD might |ook:

<?xml version="1.0"?>

<IDOCTYPE Order [

<IELEMENT Order (Date, Customerld, CustomerName,
ltem+)>

<IELEMENT Date (#PCDATA)

<IELEMENT Customerld (#PCDATA)>
<IELEMENT CustomerName (#PCDATA)>
<IELEMENT Item (Itemld, ltemName, Quantity)>
<IELEMENT Itemld (#PCDATA)>

<IELEMENT ItemName (#PCDATA)>
<IELEMENT Quantity (#PCDATA)>

<IATTLIST Quantity units CDATA #IMPLIED>

>

<Order>
<Date>1999/07/04</Date>
<Customerld>123</Customerld>
<CustomerName>Acme Alpha</CustomerName>

<ltem>

</Itér¥1>
</Order>

DTDsarenot required for XML documents. However, avalid XML document
hasaDTD and conformsto that DTD.

Character sets and XML data

If the declared character sets of your client and server differ, you must be
careful when declaring the character set of your XML documents.

Every XML document has a character encoding that is either specified in the
encoding declaration of the XML declaration or is UTF-8 by default.

XML in Adaptive Server Enterprise

If you store an XML document in a character column that is not text,
Adaptive Server translates the document into the server's character set
before storing it. Thisisthe way Adaptive Server normally translates
character data, and you must ensure that the declared character set of the
XML document matches that of the server.
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e If you store an XML document in atext column, Adaptive Server
recognizes the XML document from the XML declaration and does not
tranglate the character set to that of the server. When you read such an
XML document from the database, Adaptive Server does not translate the
character set of the datato that of the client, since doing so might
compromise the integrity of the XML document.

e If you store an XML document in an image column, Adaptive Server
performs no conversions. Thisisthe way Adaptive Server normally
processes image data.
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This chapter describes the XML query functionsin detail, and describes
the general format of the option_string parameter.

Topic Page
XML query functions 1
xmlextract 12
xmltest 19
xmlparse 25
xmlrepresentation 25
option_strings: general format 27

XML query functions

This section describes the SQL extensions for accessing and processing
XML documentsin SQL statements. The functions are asfollows:

Table 2-1: XML query functions
Function Description

xmlextract A built-in function that applies an XML
query expression to an XML document
and returns the selected result.

xmitest A SQL predicate that applies an XML
query expression to an XML document
and returns the boolean result.

xmlparse A built-in function that parses an XML
document for more efficient processing.
xmirepresentation A built-in function that determines

whether agivenimage column containsa
parsed XML document.
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Example sections

xmlextract

Syntax

Description

12

The descriptions of these functions include examples that reference A ppendix
B, “ Thesample_docs Example Table,” whichincludesascript for creating and
populating the table.

A built-in function that applies the XML_query_expression to the
xml_data_expression and returns the result. This function resembles a SQL
substring operation.

Xmlextract_expression ::=
xmlextract (xml_query_expression,xml_data_expression
[optional_parameters])
xml_query_expression ::=basic_string_expression
xml_data_expression ::= general_string_expression
optional_parameters ::=
options_parameter
| return_type
| options_parameterreturn_type
options_parameter ::= [,] option option_string
returns_type ::= [,] returns {varchar[(integer)] | text | image }
option_string ::= [,] basic_string_expression
* A basic_string_expression isasgl_query_expression whose datatype is
character, varchar, Or java.lang.String.

 Ageneral_string_expressionisasgl_query_expression whose datatypeis
text, image, character, varchar, Or java.lang.String.

*  Anxmlextract expression can be used in SQL language wherever a
character expression is allowed.

» Thedefault options_parameter is an empty string. A null options
parameter istreated as an empty string.

e If thexml_query_expression of an xmlextract cal isnull, then the result of
the xmlextract call isnull.

» Thevalueof thexml_data_expression parameter isthe runtime context for
execution of the XML query expression.

»  Thedatatype of an xmlextract call is specified by the returns_type.
e Thedefault returns_typeistext.
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option_string

Exceptions

If avarchar specified asthe returns_type without an integer, the default is
30.

If numeric or decimal is specified without aprecision (thefirst integer), the
default is 18. If it is specified without a scale (the second integer), the
default isO.

Theinitial result of an xmlextract call isthe result of applying the
xml_query_expressiontothexml_data_expression. That result isspecified
by the X Path standard.

If the returns_type specifiesvarcharimage, text, or image, theinitial result
valueisreturned as a character-string document of that datatype.

If the returns_type specifies anumeric, money, or date-time datatype, the
initial result is converted to that datatype and returned. The conversion
follows the rules specified for the convert built-in function.

Note Theinitial result must be avalue suitable for the convert built-in
function. This requires using the text() reference in the XML query
expression. See the examples following.

Note See Chapter 3, “XML Language and XML Query Language,”for the
following topics:

Restrictions on external URL references, XML namespaces, and XML
schemas.

Treatment of predefined entities and their corresponding characters:
&amp; (&), &lt; (,), &gt; (), &quote; (*), and &apos; (;). Be careful to
include the semicolon as part of the entity.

Treatment of whitspace.

Treatment of empty elements.

Thegeneral format of theoption_stringisdescribedin“option_strings: general
format” on page 27.

The option supported for the xmlextract function is:

xmlerror = {exception| null]| message}

If the value of thexml_data_expressionisnot not valid XML, or isan all blank
or empty string:
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» If theexplicit or default option specifies that xmlerror=exception, an
exception is raised:

invalid XML data

» If theexplicit or default option specifies xmlerror=null anull valueis
returned.

» If theexplicit or default options specifies xmlerror=message, a character
string containing an XML element, which contai ns the exception message,
isreturned. Thisvalueisvalid XML.

If thereturn_type of thexmlextract_expressionisvarchar and theruntimeresult
of evaluating thexml_query_expression parameter islonger than the maximum
length of avarchar, then an exception is raised:

result exceeded maximum varchar length

The following examples use the sample_docs table described in Appendix B,
“The sample_docs Example Table".

This example selects the title of documentsthat have a bookstore/book/price of
55 or abookstore/book/author/degree whose from attribute is “Harvard”.

select xmlextract (’/bookstore/book [price=55
| author/degree/[@from="Harvard"] ]/title’
text doc )
from sample docs

<titles>History of Trenton</title>
<title>Trenton Today, Trenton Tomorrow</titles>

NULL

NULL

The following example selects the row/pub_id €lements of documents whose
row elements either have a price element that isless than 10 or acity e ement
equal to “Boston”.

This query returns three rows:
* A null value from the bookstore row
* Asingle“<row>...</row>" element from the publishers row

e 4“<row>...</row>" elements from the titles row
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select xmlextract(’//row[price<1l0 | city="Boston" ]/pub id’,
text doc) from sample docs2>

<pub_1d>0736</pub_id>

<pub_1d>0736</pub_id>
<pub_id>0877</pub_id>
<pub_1id>0736</pub id>
<pub_1id>0736</pub id>

(3 rows affected)

The following example selects the price of “ Seven Yearsin Trenton” as an
integer. This query has a number of steps.

1 To select the price of “Seven Yearsin Trenton” asan XML element:

select xmlextract

(’ /bookstore/book [title="Seven Years in Trenton"]/price’, text doc)
from sample docs

where name doc='bookstore’

<price>12</price>

2 Thefollowing attempts to select the full price as an integer by adding a
returns integer clause:

select xmlextract
(" /bookstore/book [title="Seven Years in Trenton"] /price’,
text doc returns integer)
from sample docs
where name doc='bookstore’
Msg 249, Level 16, State 1:
Line 1:
Syntax error during explicit conversion of VARCHAR value
'<price>12</price>’ to an INT field.

3 To specify areturns clause with a numeric, money, or date-time datatype,
the XML query must return value suitable for conversion to the specified
datatype. The query must therefore use the text() reference to remove the
XML tags:

select xmlextract
(" /bookstore/book [title="Seven Years in Trenton"] /price/text()’,
text doc returns integer)
from sample docs
where name doc='bookstore’
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4 To specify areturns clause with a numeric, money, or date-time datatype,
the XML query must also return asinglevalue, not alist. For example, the
following query returns alist of prices:

select xmlextract
(' /bookstore/book/price’,
text doc)
from sample docs
where name doc=’'bookstore’

<price>12</prices>
<price>55</prices>
<price intl="canada" exchange="0.7">6.50</price>

5 Adding thetext() reference yields the following result:

select xmlextract

(" /bookstore/book/price/text () ',
text doc)

from sample docs

where name_ doc=’'bookstore’

12 55 6.50

6  Specifyingthereturns integer clause producesan exception, indicating that
the combined values aren’t suitable for conversion to integer:

select xmlextract
(" /bookstore/book/price/text ()’,
text doc returns integer)
from sample docs
where name doc='bookstore’
Msg 249, Level 16, State 1:
Line 1:
Syntax error during explicit conversion of VARCHAR
value ’12556.50’ to an INT field.

To illustrate the xmlerror options, the following command inserts an invalid
document into the sample_docs table:

insert into sample docs (name_doc, text doc)
values (’invalid doc’, ’'<a>unclosed element<a>)

(1 row affected)
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In the following example, the xmlerror options determine the treatment of
invalid XML documents by the xmlextract function:

¢ If xmlerror=exception (thisisthe default), an exception is raised:

select xmlextract(’//row’, text doc
option ’‘xmlerror=exception’)
from sample docs

Msg 14702, Level 16, State 0:
Line 2:
XMLPARSE () : XML parser fatal error
<<The input ended before all started tags
were ended. Last tag started was ’'a’>>
at line 1, offset 23.

e |f xmlerror=null, anull valueis returned:

select xmlextract(’//row’, test doc
option ’‘xmlerror=null’)
from sample docs

(0 rows affected)

e If xmlerror=message, a parsed XML document with an error message will
be returned:

select xmlextract(’//row’, test doc
option ’‘xmlerror=message’)
from sample docs

<xml parse error>The input ended before all
startedtags were ended. Last tag started was
‘a’</xml_parse_errors

The xmlerror option is used by xmlextract only when the xml_data_expression is
avarchar or text expression, or animage expression whose valueis an unparsed
XML document. In other words, the xmlerror option doesn't apply to a
document that is a parsed XML document or to a document returned by an
explicit nested call by xmiparse.

For example, in the following xmlextract call, the xml_data_expression is an
unparsed character-string document, so the xmlerror option appliesto it. The
document isinvalid XML, so an exception is raised, and the xmlerror option
indicates that the exception message should be returned as an XML document
with the exception message:
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select xmlextract(’'/’, '<a>A<a>' option’xmlerror=message’)

<xml_parse_error>The input ended before all started tags were ended.
Last tag started was ’‘a’</xml_parse_errors>

In the following xmlextract call, the xml_data_expression is returned by an
explicit cal by the xmlparse function (see section “xmlparse” on page 22).
Therefore, the default xmlerror option of the explicit xmlparse call applies,
rather than the xmlerror option of the outer xmlextract call. That default xmlerror
option is exception, so the explicit xmlparse call raises an exception:

select xmlextract(’/’, xmlparse (’<a>A<a>’)
option ’‘xmlerror=message’))

Msg 14702, Level 16, State O0:

Line 2:

XMLPARSE () : XML parser fatal error
<<The input ended before all started tags were ended.
Last tag started was ’‘a’>> at line 1, offset 8.

To apply the xmlerror=message option to the explicit nested call of xmlparse,
specify it asan option in that call:

select xmlextract(’'/’,
xmlparse (' <a>A<a>’' option ’'xmlerror=message’))

<xml_parse_error>The input ended before all started
tags were ended. Last tag started was
"a’'</xml_parse_ errors

To summarize the treatment of the xmlerror option for unparsed XML
documents and nested calls of xmiparse:

»  Thexmlerror optionisused by xmlextract only when the document operand
is an unparsed document.

*  When the document operand is an explicit xmlparse call, theimplicit or
explicit xmlerror option of that call overrides the implicit or explicit
xmlerror option of the xmlextract.

This command restores the sample_docs table to its original state:

delete from sample docs
where na doc='invalid doc’
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xmltest

Syntax

Description

A predicate that evaluatesthe XML query expression, which can reference the
XML document parameter, and returns a Boolean result. Similar to a SQL like
predicate.

xmitest_predicate ::=

xml_query_expression [not] xmltest xml_data

[option option_string] xml_data ::=

xml_data_expression | (xml_data_expression)
xml_query_expression::= basic_string_expression
xml_data_expression ::= general_string_expression
option_string ::= basic_string_expression
A basic_string_expressionisasgl_query_expression whose datatype is
character, varchar, oOr java.lang.String.

A general_string_expressionisasgl_query_expression whose datatypeis
character, varchar, oOr java.lang.String.

An xmitest predicate can be used in SQL language wherever a SQL
predicateis allowed.

An xmitest call specifying that:

X not xmltest Y options Z
is equivalent to:

not X xmltest Y options Z

If the xml_query_expression or xml_data_expression of an xmitest call is
null, then the result of the xmitest call is unknown.

Thevalueof thexml_data_expression parameter isthe runtime context for
execution of the XPath expression.

An xmitest call evaluates to boolean true or false, as follows:

e« Thexml_query expression of an xmitest call isan XPath expression
whose result is empty (not empty), then the xmitest call returns false
(true).

e If thexml_query expression of an xmitest call isan XPath expression
whose result is a Boolean false (true), then the xmitest call returns
false (true).

e Otherwise, an exception is raised:
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option_string

Exceptions

Examples
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invalid xml expression for xmltest

Note See Chapter 3, “XML Language and XML Query Language,”for
the following topics:

» Restrictions on external URL references, XML namespaces, and
XML schemas.

» Treatment of predefined entities and their corresponding characters:
&amp; (&), &It; (,), &gt; (>), &quote; (*), and &apos; (;). Be careful
to include the semicolon as part of the entity.

*  Treatment of whitspace.

»  Treatment of empty elements.

The general format of the option_string isdescribed in “ option_strings: general
format” on page 27.

The option supported for the xmitest predicate is xmlerror = {exception | null}.

Themessage aternative, whichissupported for xmlextract and xmlparse, isnot
valid for xmitest. See the Exceptions section.

If the value of the xml_data_expressionisnot valid XML, orisan al blank or
empty string:
» If theexplicit or default option specifies xmlerror=exception, an exception
israised:
invalid XML data

» If theexplicit or default options specifies xmlerror=null anull valueis
returned.

These exampl es use the sample_docs table described in Appendix B, “The
sample_docs Example Table".

This example selects the name_doc of each row whose text_doc contains a
row/city element equal to “Boston”.

select name doc from sample docs
where '//rowl[city="Boston"]’ xmltest text doc
name_doc

publishers

(1 row affected)
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In the following example the xmitest predicate returns fal se/true, for aBoolean
falsef/true result and for an empty/not-empty result.

-- A boolean true is 'true’:
select case when ’/a="A"’' xmltest ’'<a>A</a>’
then 'true’ else ’'false’ end2>

-- A boolean false is 'false’
select case when ’'/a="B"’' xmltest ’'<a>A</a>’
then 'true’ else ’'false’ end

-- A non-empty result is ‘true’
select case when ’'/a’ xmltest ’'<a>A</a>’
then 'true’ else ’'false’ end

————— true

-- An empty result is ’‘false’

select case when ' /b’ xmltest ’'<a>A</a>’
then ‘true’ else ’'false’ end

-- An empty result is ’‘false’ (second example)
select case when ’'/b="A"' xmltest ’'<a>A</a>’
then ‘true’ else ’'false’ end

To illustrate the xmlerror options, the following command inserts an invalid
document into the sample_docs table:

insert into sample docs (name doc, text doc)
values (’invalid doc’, ’<a>unclosed element<as)

(1 row affected)

In the following examples, the xmlerror options determine the treatment of
invalid XML documents by the xmitest predicate.

¢ If xmlerror=exception (the default result), an exception is raised.

select name_doc from sample_docs
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where ' //price<10/*’ xmltest text doc
option ’‘xmlerror=exception’

Msg 14702, Level 16, State O0:
Line 2:
XMLPARSE () : XML parser fatal error

<<The input ended before all started tags were
ended. Last tag started was ’'a’>> at line 1,
offset 23.

*  If xmlerror=null or xmlerror=message, a null (unknown) valueis returned.

select name doc from sample docs
where ’//price<10/*’ xmltest text doc
option ’‘xmlerror=null’

(0 rows affected)

This command restores the sample_docs table to its original state:

delete from sample docs
where name_doc='invalid doc’

xmlparse
A built-in function that parses the XML document passed as a parameter, and
returns an image value that contains a parsed form of the document.

Syntax xmlparse_call ::=
xmlparse(general_string_expression [options_parameter])
options_parameter ::= [,] option option_string
option_string ::= basic_string_expression
Description * A basic_string_expressionisasgl_query_expression whose datatype is
character, varchar, oOr java.lang.String.
» Ageneral_string_expressionisasqgl_query_expression whose datatypeis
character, varchar, oOr java.lang.String.

» If any parameter of an xmlparse call isnull, the result of the call isnull.

» If thegeneral_string_expression is an al-blank string, the result of
xmlparse is an empty XML document.
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Option

Exceptions

Examples

An xmlparse call parses the general_string_expression asan XML
document and returns an image value containing the parsed document.

Note See Chapter 3, “XML Language and XML Query Language,”for the
following topics:

Restrictions on external URL references, XML namespaces, and XML
schemas.

Treatment of predefined entities and their corresponding characters:
&amp; (&), &lt; (), &gt; (>), &quote; (*), and &apos, (;). Be careful to
include the semicolon as part of the entity.

Treatment of whitspace.

Treatment of empty elements.

The general format of the option_string is described in “option_strings:
general format” on page 27. The options supported for the xmlparse
function are:

dtdvalidate = {yes | no}
xmlerror = {exception | null | message }

If dtdvalidate=yes is specified, the XML document isvalidated against its
embedded DTD (if any). Thisoption isfor compatibility with the Java-
based X QL processor of Adaptive Server Enterprise 12.5.

If dtdvalidate=no is specified, no DTD validation is performed. Thisisthe
defaullt.

xmlerror = {exception | null | message}

For the xmlerror option, see “ Exceptions” below.

If the value of the xml_data_expression is not valid XML, then:

If the explicit or default options specifies xmlerror=exception, an exception
israised:
invalid XML data

If the explicit or default options specifies xmlerror=null, then anull value
will be returned.

If the explicit or default options specifies xmlerror=message, then a
character string containing an XML element with the exception message
isreturned. Thisvalueisvalid parsed XML.

These examples use the sample_docs table described in
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select name_ doc,

As created and initialized, the text_doc column of the sample_docs table
contains documents, and the image_doc column is null. You can update the
image_doc columnsto contain parsed XML versions of the text_doc columns:

update sample docs
set image doc = xmlparse (text doc)

(3 rows affected)

You can then apply the xmlextract function to the parsed XML documentsin the
image columninthe sameway asyou apply it to the unparsed XML documents
in the text column. Operations on parsed XML documents generally execute
faster than on unparsed XML documents.

xmlextract (‘' /bookstore/book [title="History of Trenton"] /price’, text doc)
as extract from text doc,
xmlextract (’ /bookstore/book [title="History of Trenton"]/price’,

image doc)

as extract from image doc

from sample docs

name_doc extract from text doc extract from image doc

bookstore <price>55</price> <price>55</price>

publishers NULL
titles NULL
(3 rows affected)

NULL
NULL

To illustrate the xmlerror options, this command inserts an invalid document
into the sample_docs table

insert into sample docs (name_ doc, text doc)
values (’invalid doc’, ’'<a>unclosed element<as)

(1 row affected)

In this example, the xmlerror options determine the treatment of invalid XML
documents by the xmlparse function:

e If xmlerror=exception (the default), an exception is raised:

update sample docs

set image_doc

= xmlparse (text doc option ’xmlerror=exception’)

Msg 14702, Level 16, State 0:

Line 2:
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XMLPARSE () : XML parser fatal error
<<The input ended before all started tags were ended. Last tag started
was ’‘a’>> at line 1, offset 23.

e |f xmlerror=null, anull valueis returned:
update sample docs

set image doc = xmlparse (text doc option ’xmlerror=null’)

select image doc from sample docs
where name doc='invalid doc’

¢ If xmlerror=message, then parsed XML document with the error message
is returned:

update sample docs
set image doc = xmlparse (text doc option ’‘'xmlerror=message’)

select xmlextract(’/’, image doc)
from sample docs
where name_doc = ’invalid doc’

<xml_parse_error>The input ended before all started tags were ended.
Last tag started was ’‘a’</xml_parse errors

This command restores the sample_docs table to its original state:

delete from sample docs
where name doc='invalid doc’

xmlrepresentation

Examinestheimage parameter, and returnsan integer val ueindicating whether
the parameter contains parsed XML data or other sorts of image data.

Syntax xmlrepresentation_call::=
xmlrepresentation(image_expression)
Description e Animage _expression isan sql_query_expression whose datatype is

image.

o If the parameter of an xmlirepresentation call isnull, theresult of thecall is
null.
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*  xmlrepresentation returns an integer O if the operand is parsed XML data,
and a positive integer if the operand is either not parsed XML dataor an
al blank or empty string.

These examples use the sample_docs table described in Appendix B, “The
sample_docs Example Table”.

This example illustrates the basic xmlrepresentation function.

-- Return a non-zero value
-- for a document that is not parsed XML
select xmlrepresentation (
xmlextract (’/’, ’'<a>A</a>’ returns image)

-- Return a zero for a document that is parsed XML
select xmlrepresentation (
xmlparse (
xmlextract (' /', '<a>A</a>’' returns image))

Columns of datatype image can contain both parsed XML documents
(generated by the xmiparse function) and unparsed XML documents. After the
update commands in the following example, the image_doc column of the
sample_docs table containsaparsed XML document for thetities document, an
unparsed (character-string) XML document for the bookstore document, and a
null for the publishers document (the original value).

update sample docs
set image doc = xmlextract(’/’, text doc returns image)
where name doc = ’'bookstore’

update sample docs
set image doc = xmlparse (text doc)
where name doc = 'titles’

You can use the xmirepresentation function to determine whether the value of
animage column isaparsed XML document:

select name_doc, xmlrepresentation(image doc) from
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sample docs

name_doc

bookstore 1
publishers NULL
titles 0

(3 rows affected)

You can update an image column and set al of its values to parsed XML
documents. If the image column contains a mixture of parsed and unparsed
XML documents, a simple update raises an exception.

update sample docs set image doc = xmlparse (image doc)
Msg 14904, Level 16, State 0:

Line 1:
XMLPARSE: Attempt to parse an already parsed XML
document .

You can avoid such an exception by using the xmirepresentation function:

update sample docs
set image doc = xmlparse (image doc)
where xmlrepresentation(image doc) != 0

(1 row affected)

The following command restores the sample_docs table to its original state.

update sample docs
set image doc = null

option_strings: general format

This section specifies the general format, syntax and processing of option
string parametersin XML Services. Actionsof individual optionsare described
in the functions that reference them.
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Any function that has an option_string parameter accepts the union of al
options, and ignores any options that do not apply to that particular function.

For example, forxmlj does not have an XML document parameter, but it still
accepts an option_string containing the xmlerror option (which specifies
actions for invalid XML operands).
This“union options” approach lets you use asingle option_string variable for
all XML Services functions.
option_string::= basic_string_expression
*  The complete syntax of the option_string parameter is:
options_string_value ::= option [[,] option] ...
option ::= name = value

name ::= option name as listed below
value ::= simple_identifier | quoted_string

» If an option_string parameter isnull, it isignored.

*  You can use any amount of white space beforethefirst option, after thelast
option, between options, and around the equals signs.

* You can separate options using commas or by white space.

»  Thevalue of an option can be either asimpleidentifier, beginning with a
letter and continuing with letters, digits, and underscores, or a quoted
string. Quoted strings are formed using the normal SQL conventions for
embedded quotes.

»  The set of options, and the functions to which they are applicable, are
shown in Table 2-2. See specific function descriptions for descriptions of
options.
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Table 2-2: Option string values

Option name

Option value

Function

binary hex | base64 forxmlj and for xml clause
columnstyle element | attribute forxmlj and for xml clause
dtdvalidate yes| no xmlparse
format yes | no forxmlj and for xml clause
header yes| no forxmlj and for xml clause
incremental yes| no for xmlj clause
nullstyle attribute | omit forxmlj and for xml clause
nullclause null | empty forsglcreatej

forsqlscriptj
prefix SQL name (C) forxmlj and for xml clause
root yes | no forxmlj and for xml clause
rowname SQL name (row) forxmlj and for xml clause
schemaloc quoted string withaURL | forxmlj and for xml clause
statement yes | no for xmlj and forxml clause
tablename SQL name (resultset) forxmlj and for xml clause
targetns quoted string withaURL | forxmlj and for xml clause
xmlerror exception | null | message | al functions with XML

operands

Note The defaults of options that specify keywords are underlined. The
defaults of options that specify SQL names are parenthesized. The defaults of
options that specify string values are the empty string, or a single-space

character.
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Language

The XML query functions support the XML 1.0 standard for XML
documents and the XPath 1.0 standard for XML queries. This chapter
describes the subsets of those standards that “XML Servicesin Adaptive
Server” supports.

Topic Page
URI support 32
Namespace support 32
XML schema support 32
Predefined entitiesin XML language 33
Predefined entitiesin XML query language 34
White space 35
Empty elements 35
XML Query Language 36

Character set support

The native XML processor supports only ASCII datafor XML
documents. It does not support non-ASCI| characters such as Japanese
Shift_JIS, accented characters, etc.

The encoding declaration of the XML declaration of an XML document
may specify encodings of UTF-8, UTF-16, | SO-10646-UCS-4, 1 SO-
8859-1, or ASCII or may default to UTF-8.

Regardless the encoding that is specified or defaulted, XML documents
must contain only ASCII characters.
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URI support

XML documents specify URIs (Universal Resource Indicators) in two
contexts, as href attributes or document text, and as external references for
DTDs, entity definitions, XML schemas, and namespace declarations.

There are no restrictions on the use of URIs as href attributes or document text,
and XML Services resolves external reference URIs that specify http URLS.

External-reference URIsthat specify file, ftp, or relative URIs are not supported.

Namespace support

You can parse and store XML documents with namespace declarations and
references with no restriction.

However, when XML element and attribute names that have namespace
prefixes are referenced in XM expressions in xmlextract and in xmitest, the
namespace prefix and colon aretreated as part of the element or attribute name.
They are not processed as namespace references.

XML schema support

32

You can parse and store XML documents with XML schema declarations,
subject to therestrictions on external referencesdescribed in “URI support” on
page 32.

You can also query XML documents with XML schema declarations, using
xmlextract and xmitest, with the restriction that the XML schema are ignored.
All elements are treated as character data, and no schemavalidation is
performed.
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Predefined entities in XML language

The special charactersfor quote (), apostrophe (), less-than (<), greater-than
(>), and ampersand (&) are used for punctuation in XML, and are represented
with predefined entities: & quot;, &apos;, &It;, &gt;, and & amp;. Notice that
the semicolon is part of the entity.

You cannot use"<" or "&" in attributes or elements, as the following series of
examples demonstrates.

select xmlparse("<a atr='<’/>")

Msg 14702, Level 16, State 0:

Line 1:

XMLPARSE () : XML parser fatal error <<A ‘<’ character
cannot be used in attribute ’'atr’, except through <&gt;>
at line 1, offset 14.

select xmlparse("<a atrl='&’'>")

Msg 14702, Level 16, State 0:

Line 1:

XMLPARSE () : XML parser fatal error
<<Expected entity name for references>
at line 1, offset 11

select xmlparse("<a> < </a>")

Msg 14702, Level 16, State 0:

Line 2:

XMLPARSE () : XML parser fatal error
<<Expected an element names>>

at line 1, offset 6.

select xmlparse(" & ")
Msg 14702, Level 16, State 0:
Line 1:

XMLPARSE () : XML parser fatal error
<<Expected entity name for reference>>
at line 1, offset 6.

Instead, use the predefined entities & It; and & amp;, asfollows:

select xmlextract("/",
"<a atr='&lt; &amp;’> &lt; &amp; </a>" )

<a atr="&lt; &amp;"> &lt; &amp; </a>
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You can use quotation marks within attributes delimited by apostrophes, and
vice versa. These marks are replaced by the predefined entities & quot; or
&apos;. In the following examples, notice that the quotation marks or
apostrophes surrounding the word 'yes' are doubled to comply with the SQL
character literal convention:

select xmlextract ("/", "<a atr=’ ""yes"" ’'/> " )
"""""" <a atr=" "yes" "a</as
select xmlextract(’/’, ’'<a atr=" '’‘yes’’ "/> ' )
"""""" ca atr 'yes "s</as

You can use quotation marks and apostrophes within elements. They are
replaced by the predefined entities & quot; and & apol:, as the following
example shows:

select xmlextract("/", " ""yes"" and ‘no’ " )

&quot ;yes&quot; and ’'no’

You can also use “>" in attributes or elements, and it is replaced by the
predefined entity & gt;, as this example demonstrates:

select xmlextract ("/", "<a atr='>'> > </a>" )

<a atr="&gt;"> &gt; </a>

Predefined entities in XML query language

When you specify XML queries with character literals that contain the XML
specia characters, you can write them as either plain characters or as pre-
defined entities. The following example shows two points:

34

The XML document contains an element "<a>" whose value isthe XML
specia characters & <>", represented by their predefined entities,
&amp; &lt; & gt; & quot;

The XML query specifiesacharacter literal with those same XML special
characters, also represented by their predefined entities.

select xmlextract (’/a="&amp;&lt;&gt;&quot;""’,
"&amp; &1t ; &gt ; &quot; ")
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<a>&amp; &lt; &gt ; &quot;</a>

The following example is the same, except that the XML query specifiesthe
character literal with the plain XML specia characters. Those XML special
characters are replaced by the predefined entities before the query is evaluated.

select xmlextract ("/a='&<>""’' " ,
"<a>&amp; &lt; &gt ; &quot;</a>")

<a>&amp; &lt; &gt; &quot;</a>

White space
All whitespaceis preserved, and is significant in queries.
select xmlextract ("/a[eatr=’ this or that ' 1",
"<a atr=’ this or that '><b> which or what
</b></a>")
<a atr=" this or that ">

<b> which or what </b></a>

select xmlextract ("/al[b=’ which or what ‘1",
"<a atr=’ this or that ’><b> which or what
</b></a>")
<a atr=' this or that '>

<b> which or what </b></a>

Empty elements

Empty elements that are entered in the style "<a/>" are stored and returned in
the style "<a></a>":

select xmlextract("/",
"«doc><a/> <b></b></doc>")
<doc>
<a></a>
<b></b></doc>
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XML Query Language

XML Services supports a subset of the standard X Path Language. That subset
is defined by the syntax and tokens in the following section.

XPath-supported syntax and tokens
XML Services supports the following X Path syntax:

xpath::= or_expr
or_expr::= and_expr | and_expr TOKEN_OR or_expr
and_expr::= union_expr | union_expr TOKEN_AND and_expr
union_expr::= intersect_expr

| intersect_expr TOKEN_UNION union_expr
intersect_expr::= comparison_expr

| comparison_expr TOKEN_INTERSECT intersect_expr
comparison_expr::= range_exp

| range_expr general_comp comparisonRightHandSide
general_comp::= TOKEN_EQUAL | TOKEN_NOTEQUAL

| TOKEN_LESSTHAN | TOKEN_LESSTHANEQUAL

| TOKEN_GREATERTHAN | TOKEN_GREATERTHANEQUAL
range_expr::= unary_expr | unary_expr TOKEN_TO unary_expr
unary_expr::= TOKEN_MINUS path_expr

| TOKEN_PLUS path_expr

| path_expr
comparisonRightHandSide::= literal
path_expr::= relativepath_expr | TOKEN_SLASH

| TOKEN_SLASH relativepath_expr

| TOKEN_DOUBLESLASH relativepath_expr
relativepath_expr::= step_expr
| step_expr TOKEN_SLASH relativepath_expr
| step_expr TOKEN_DOUBLESLASH relativepath_expr
step_expr::= forward_step predicates
| primary_expr predicates
| predicates
primary_expr::= literal
forward_step::= abbreviated_forward_step
abbreviated_forward_step::= name_test
| TOKEN_ATRATE name_test
| TOKEN_PERIOD
name_test::= g_name | wild_card| text test
text_test ::= TOKEN_TEXT TOKEN_LPAREN TOKEN_RPAREN
literal::= numeric_literal | string_literal
wild_card::= TOKEN_ASTERISK
g_name::= TOKEN_ID
string_literal::= TOKEN_STRING
numeric_literal::= TOKEN_INT | TOKEN_FLOATVAL|
| TOKEN_MINUS TOKEN_INT
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| TOKEN_MINUSTOKEN_FLOATVAL

predicates::=
| TOKEN_LSQUARE expr TOKEN_RSQUARE predicates
| TOKEN_LSQUARE expr TOKEN_RSQUARE

The following tokens are supported by the XML Services subset of XPath:

APOS =™
DIGITS ::= [0-9]+
NONAPOS ;="
NONQUOTE ::="A"
NONSTART = LETTER | DIGIT | ") | -"| | ™7
QUOTE ::=""
START ::= LETTER | '
TOKEN_AND ::="and’
TOKEN_ASTERISK ="
TOKEN_ATRATE :='@’
TOKEN_COMMA ::="/
TOKEN_DOUBLESLASH ::="/I"
TOKEN_EQUAL ::= '=
TOKEN_GREATERTHAN ::= >’
TOKEN_GREATERTHANEQUAL ::= >=’
TOKEN_INTERSECT ::= 'intersect’
TOKEN_LESSTHAN ::='<
TOKEN_LESSTHANEQUAL ::='<=’
TOKEN_LPAREN :="(
TOKEN_LSQUARE :=T
TOKEN_MINUS ::="-
TOKEN_NOT ::="not’
TOKEN_NOTEQUAL ::="I=’
TOKEN_OR ::="0or
TOKEN_PERIOD :=""
TOKEN_PLUS ="+
TOKEN_RPAREN ::=")
TOKEN_RSQUARE ::=
TOKEN_SLASH =7
TOKEN_TO ::="to’
TOKEN_UNION ::="|" | 'union’
TOKEN_ID ::= START [NONSTART...]
TOKEN_FLOATVAL ::=DIGITS | 'DIGITS | DIGITS.'DIGITS
TOKEN_INT ::=DIGITS
TOKEN_STRING ::=

QUOTE NONQUOTE... QUOTE

| APOS NONAPOS... APOS
TOKEN_TEXT ::= 'text’

T

XPath operators and functions

This section specifies the X Path subset supported by the XML processor.
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XPath basic operators
Table 3-1 shows the supported basic X Path operators.
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Table 3-1: XPath basic operators

Operator

Description

/

Path (Children): the child operator (/')
selects from immediate children of the
|eft-side collection.

I

Descendants: the descendant operator
(/" selectsfrom arbitrary descendants of
the left-side collection.

Collecting element children: an element
can be referenced without using its name
by substituting the ™’ collection

Attribute: attribute names are preceded
by the’@’ symbol

Filter: You can apply constraints and
branching to any collection by adding a
filter clause [ ]’ to the collection. The
filter is analogous to the SQL where
clause with any semantics. Thefilter
contains aquery within it, called the sub-
query. If acollection is placed within the
filter, aBoolean “true” isgenerated if the
collection contains any members, and a
“false” is generated if the collection is
empty.

(n]

Index: index is mainly useto find a
specific node within a set of nodes.
Enclosetheindex within square brackets.
Thefirst nodeisindex 1.

-nl

Backtrack index: return the element that
isn-1 units from the last element. -1
means the last element, -2 isthe next to
last element.

[mton]

Subscript: returns elements m through n,
where misthefirstindex and nisthe last
index.

text()

XPath set operators

Selects the text nodes of the current
context node.

Table 3-2, “XPath set operators,” on page 40, shows the supported X Path set

operators.
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Table 3-2: XPath set operators
Operator

Description

union, |

Union: union operator (shortcut is’[)
returns the combined set of values from
the query on theleft and the query on the
right. Duplicates are filtered out and
resulting list is sorted in document order.

intersect

Intersection: intersect operator returns
the set of elementsin common between
two sets.

Q)

Group: you can use parentheses to group
collection operators.

. (dot)

Period: dot term iseval uated with respect
to asearch context. Theterm evaluatesto
aset that containsonly thereference node
for this search context.

Boolean Operators =>

Boolean expressions can be used within
subqueries.

and

Boolean “and”.

or

XPath comparison operators

40

Boolean “or”.

Table 3-3 shows the supported XPath comparison operators.

Table 3-3: XPath comparison operators

Operator

Description

equality

non-equality

less than

greater than

less than equal

greater than equal
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Thischapter describesthe XML mapping functionsin detail, and provides
examples for them.

Topic Page
for xml clause 41
forxmlj, forxmldtdj, forxmlschemaj, forxmlallj 44
forsglcreate), forsglinsertj, forsglscriptj 49

for xml clause

Specifies a SQL select statement that returns an XML representation of
the result set.

Syntax select ::=
select [ all | distinct ] select_list
[into_clause ]
[where_clause ]
[group_by_clause ]
[having_clause ]
[order_by_clause ]
[compute_clause ]
[read_only_clause ]
[isolation_clause ]
[browse_clause ]
[plan_clause]
for_xml_clause::=
|for xml[option option_string]
option_string::=basic_character_expression

Note For moreinformation about option strings, see “option_strings:
genera format” on page 27.

Description e for_xml_clause isanew clausein SQL select statements. The syntax
shown above for select includes al of the clauses, including
for_xml_clause.
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for xml clause does not support the following datatypes. image, text,
binary, varinary, timestamp, unichar, univarchar, java.lang.String(Abstract

types)

The syntax and description of the other clauses are in Sybase Adaptive
Server Reference Manual, Volume 2: “ Commands.”

If aselect statement specifiesafor_xml_clause, refer to the select statement
itself as basic select, and the select statement with afor_xml_select as
for_xml select. For example, in the statement

select 1, 2 for xml
the basic select is select 1, 2, and the for_xml_select is select 1, 2 for xml.

A for_xml_select statement cannot includeaninto_clause, compute_clause,
read_only_clause, isolation_clause, browse_clause, Or plan_clause.

for_xml_select cannot be specified in the commands create view, declare
cursor, subquery, Or execute command.

for_xml_select cannot be joined in aunion, but it can contain unions. For
instance, this statement is allowed:

select * from T union select * from U for xml
But this statement is not allowed:
select * from T for xml union select * from U

The value of for_xml_select isan XML representation of the result of the
basic select statement. The format of that XML document is the SQL X
format described in Chapter 5, “XML Mappings.”

The result set that afor_xml_select statement returns depends on the
incremental option:

» incremental = no returns aresult set containing asingle row and a
single column. The column datatype is text. The value of that text
column is the SQLX-XML representation of the result of the basic
select statement. Thisis the default option.

* incremental = yesreturnsaresult set containing arow for each row of
the basic select statement. If the root option specifies yes (the default
option), aninitial row specifiesthe opening XML root element, and a
final row specifiesthe closing XML root element.

For example, these select statements return two, one, two, and four
rows, respectively:

select 11, 12 union select 21, 22
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select 11, 12 union select 21, 22 for xml
select 11, 12 union select 21, 22

for xml option "incremental=yes root=no"
select 11, 12 union select 21, 22

for xml option "incremental=yes root=yes"

Options Thegeneral format of the option_string isspecified in“option_strings: general
format” on page 27. Theoptionsfor thefor_xml_clause are specifiedin“SQLX
Options.”

Exceptions Any SQL exception raised during execution of the basic select statement is

raised by thefor_xml select. For example, both of thefollowing statementsraise
azero divide exception:

select 1/0
select 1/0 for xml

Example The for_xml clause:

select pub id, pub name
from pubs2.dbo.publishers
for xml

go

<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<rows
<pub_id>0736</pub_id>
<pub_name>NewAgeBooks</pub_ name>
</rows>

<rows
<pub_id>0877</pub_id>
<pub_name>Binnet & Hardley</pub name>
</rows>

<rows
<pub id>1389</pub_ids>
<pub_name>Algodata Infosystems</pub namex>

</rows>

</resultset>
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forxmlj, forxmldtdj, forxmlschemaj, forxmlallj

Syntax

Description

44

Note The functionsin this section are Java-based, and you must install them
inyour server before you can use them. For instructions see Appendix E, “ The
Java-Based XQL Processor”.

The Java-based forxml functions map the result set of a SQL query to a SQLX-
XML schema, result set document, or both. The SQL query is specified as a
character string, containing an arbitrary SQL query expression.

When xmlextract and xmitest process the output SQLX-XML documents that
forxmlj functions generate, they provide an XML view of the SQL datathat is
represented by the SQLX-XML documents.

forxmlj isafunctional form of the mapping provided by the for xml clause of the
select statement. The differences are:

* Insome contexts, such as function arguments, update statement set
clauses, and insert statement value lists, you can use the forxmlj function
but not a select statement with for xml.

» A select statement with afor xml clause returnsthe result astext. The forxml]
function returns the result as java.lang.String.

* A select statement with afor xml clause returns either a single row or
multiple rows, depending on the incremental option. The forxmlj function
returns asingle result.

forxmljfunction ::=
forxmlj(sgl_qguery_expression, option_string)
| forxmldtdj(sql_query_expression, option_string)
| forxmlschemaj(sqgl_query_expression, option_string)
forxmlallj_procedure::=
execute forxmlallj
sql_query_expression, option_string
rs_target_out, schema_target_out, dtd_target_out
sql_query_expression::=basic_string_expression
option_string::=basic_string_expression

» Abasic_string_expressionisasqgl_query expression whose datatypeis
character, varchar, oOr java.lang.String.

o If any parameter of forxmlj is null, then the result of the call is null.

» If thesgl_query expression isan all-blank or empty string, then the result
of the call isan empty string.
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Options

Exceptions

Examples

The sgl_query_expression must contain avalid SQL select statement,
which can include a from clause, where clause, group by clause, having
clause, and order by clause. It cannot include an into clause, compute
clause, read_only clause, isolation clause, browse clause, or plan clause.

forxmlj evaluates the sgl_query_expression and returns a SQLX-XML
document containing the result set, formatted as a SQL X result set.

forxmldtdj evaluates the sgl_query_expression, and returns an XML DTD
describing the SQLX-XML result set for that query.

forxmlschemaj evaluates the sgl_query_expression, and returns a SQL X-
XML schema describing the SQL-XML result set for that query.

Theforxmlallj procedure evaluatesthe sgl_query_expression, and returnsa
SQLX-XML result set, schema, and DTD for that query.

Note For adescription of the SQLX-XML representation of SQL result sets,
see Chapter 5, “XML Mappings.”

The general format of the option_string is specified in “option_strings: general
format” on page 27. The options for the for xml clause are specified in Chapter
5, “XML Mappings.”

Any SQL exception raised during execution of the sgl_query_expression is
raised by the forxmlj function.

The forxmlj function:

set stringsize 16384
select forxmlj
("select pub_id, pub name
from pubs2.dbo.publishers", "")
go

<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<rows

<pub_id>0736</pub_id>

<pub_name>New AgeBooks</pub_ namex>
</rows>

<rows
<pub_id>0877</pub_id>
<pub_name>Binnet & Hardley</pub name>
</rows>
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<rows
<pub_1d>1389</pub_id>
<pub_name>Algodata Infosystems</pub name>
</row>

</resultset>
The forxmidtdj function:

set stringsize 16384
select forxmldtdj
("select pub id, pub name
from pubs2.dbo.publishers",
"tablename=extract null=omit")
go

< !ELEMENT extract (row*) >
<!ELEMENT row (pub_id, pub name?)>
< |ELEMENT pub_id (#PCDATA) >
<!ELEMENT pub name (#PCDATA) >

The forxmlschemaj function:

set stringsize 16384
select forxmlschemaj
("select pub_id, pub name
from pubs2.dbo.publishers",
"tablename=extract null=omit")

<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:sglxml=
"http://www.iso-standards.org/mra/9075/sgqlx" >

<xsd:simpleType name="CHAR 4">
<xsd:restriction base="xsd:string">
<xsd:length value="4"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="VARCHAR 40">
<xsd:restriction base="xsd:string">
<xsd:length value="40"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="RowType.extract">
<xsd:sequence>
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<xsd:element name="pub id" type="CHAR 4"
minOccurs="0" MaxOccurs="1"/>
<xsd:element name="pub name" type="VARCHAR 40"
minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="TableType.extract"s>
<xsd:sequence>
<xsd:element name="row" type="RowType.extract"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:element name="extract"type="TableType.extract"/>
</xsd:schema>

The forxmlallj procedure:

set stringsize 16384

declare @rs varchar(16384)

declare @schema varchar (16384)

declare @dtd varchar (16384)

execute forxmlallj
"select pub_id, pub name from pubs2.dbo.publishers",
"mame=extract null=attribute",

@rs out, @schema out, @dtd out
go
<extract
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance">
<rows

<pub_id>0736</pub_id>
<pub_name>New Age Books</pub names>
</rows>

<rows
<pub_id>0877</pub_id>
<pub_name>Binnet & Hardley</pub_ namex>
</rows>

<rows

<pub_id>1389</pub id>

<pub_name>Algodata Infosystems</pub namex>
</rows>
</extracts>
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<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:sglxml=
"http://www.iso-standards.org/mra/9075/sqlx" >
<xsd:simpleType name="CHAR 4">
<xsd:restriction base="xsd:string">
<xsd:length value="4"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="VARCHAR 40">
<xsd:restriction base="xsd:string">
<xsd:length value="40"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="RowType.extract">
<xsd:sequence>
<xsd:element name="pub id" type="CHAR 4"
nillable="true" />
<xsd:element name="pub name" type="VARCHAR 40"
nillable="true" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="TableType.extract"s>
<xsd:sequence>
<xsd:element name="row" type="RowType.extract"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
<xsd:elementname="extract"type="TableType.extract">
</xsd:schema>

< !ELEMENT extract (row*) >
<!ELEMENT row (pub_id, pub name) >
< |ELEMENT pub_id (#PCDATA) >
<!ELEMENT pub name (#PCDATA) >
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forsqglcreatej, forsqglinsertj, forsqlscript;j

Note The functionsin this section are Java-based, and you must install them
inyour server before you can usethem. For instructions, see Appendix E, “The
Java-Based XQL Processor”.

The Java-based forsgl functions map SQLX-XML schema and SQLX-XML
result set documentsto a SQL script.

Syntax

Description .

The SQLX-XML schemaand result set documents are of the form
generated by the forxmlj functions.

The forsglschemaj function maps a SQLX-XML schemato a SQL create
command, and creates atable suitable for the datadescribed by the SQL X-
XML schema

The forxmlinsertj function maps a SQL X-XML result set to a sequence of
SQL insert commands, and re-creates the data described by the SQL X-
XML result set.

The forxmiscriptj function maps both a SQL X-XML schemaand a SQL X-
XML result set to a SQL create command and creates atable suitable for
the data described by the SQLX-XML schema, and a sequence of SQL
insert commands that re-create the data described by the SQLX-XML
result set.

sqlx_to_sql_script_function ::=

forsglcreatej(sqlx_schema, option_string)

| forsglinsertj(sqlx_resultset, option_string)

|forsglscriptj(sqlx_schema, sqlx_resultset, option_string)
sglx_schema::=basic_string_expression
sqlx_resultset::=basic_string_expression
option_string::=basic_string_expression
A basic_string_expression isa sgl_query_expression whose datatype is
character, varchar, or java.lang.String.

If any parameter of forsglcreatej, forsqlschemaj, or forsglscriptj is null, then
the result of the call isnull.

If sglx_schema or sglx_resultset is an all-blank or empty string, then the
result of the call is an empty string.

sglx_schema must contain avalid XML document that contains a SQL X-
XML schema.
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Options

Exceptions

50

*  sglx_resultset must contain avalid XML document that contains a SQL X -
XML result set.

» forsglcreatej generates a SQL create command to create a SQL table
suitable for the data described by sglx_schema.

» forsglinsertj generates a sequence of SQL insert commands to populate a
SQL table with the data of sglx_resultset.

Because this function operates on a SQLX-XML result set without a
corresponding schema, the generated insert commands assume that all of
the datais varchar.

»  forsqlscriptj generates a SQL create and a sequence of SQL insert
commands to populate a SQL table with the data of the sqlx_resultset.

Because this function operates on both a SQLX-XML schema and result
set, create specifies the column datatypes of sglx_schema, and the insert
commands assume those datatypes.

»  The scripts generated use quoted identifiers for al identifiers. This does
not affect subsequent reference to any regular identifiers.

Thegeneral format of the option_stringisdescribedin“ option_strings: general
format” on page 27.

The forsglcreatej, forsglinsertj, and forsglscripj functions support the following
option, described in the “Exceptions’ section, below.

xmlerror={exception | null | message}
If the value of sglx_schema or sqlx_resultset isnot valid XML:
» If theexplicit or default options specify:
xmlerror=exception
an exception israised:
invalid XML data
» If theexplicit or default options specify:
xmlerror=null
anull valueis returned.
« If theexplicit or default options specify:

xmlerror=message
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acharacter string containing an XML element containing the exception
message is returned. Thisvaueisin the form of a SQL comment, so the
returned value isvalid SQL.

Examples The forsglcreatej function:

set stringsize 16384
declare @schema varchar (16384)
select @schema = forxmlschemaj (
"select pub_id, pub name from pubs2.dbo.publishers",
"tablename=extract null=attribute")
select forsqglcreatej (@schema, "")
go
CREATE TABLE "extract" (
"pub_id" CHAR(4) null,
"pub_name" VARCHAR (40) null )

The forsglinsertj function:

set stringsize 16384
declare @rs varchar(16384)
select @rs = forxmlj (
"select pub_id, pub name from pubs2.dbo.publishers")
select forsqglinsertj(@rs, "")

go

--Begin table "resultset"
insert into "resultset"

("pub_id", "pub name")

values ( '0736’, ’'New Age Books'’)
insert into "resultset"

("pub_id", "pub name")

values ( '0877’, ’'Binnet & Hardley')
insert into "resultset"

("pub_id", "pub name")

values ( ’1389’, ’'Algodata Infosystems’)
--End table "resultset™"

The forsglscriptj function:

set stringsize 16384

declare @rs varchar (16384)

declare @schema varchar (16384)

declare @dtd varchar (16384)

execute forxmlallj
"select pub_id, pub name from pubs2.dbo.publishers",
"tablename=extract null=attribute",
@rs out, @schema out, @dtd out

declare @script varchar(16384)
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select @script = forsglscriptj (@schema, @rs, "")
select @script

execute ("set quoted identifier on " + @script )
execute ("select pub_id, pub name from extract")
execute ("drop table extract")

go

(return status = 0)

Return parameters:

*****Vglues of @rs, @schema, and @dtd omitted****xxxxx
(1 row affected)
(1 row affected)

CREATE TABLE "extract" (
"pub_id" CHAR(4) null,
"pub _name" VARCHAR (40) null)

--Begin table "extract"
insert into "extract"

("pub_id", "pub name")

values ( '0736’, ’'New Age Books')
insert into "extract"

("pub_id", "pub name")

values ( '0877’, ’'Binnet & Hardley’)
insert into "extract"

("pub_id", "pub name")

values ( ’'1389’, ’'Algodata Infosystems’)
--End table "extract"

row affected)
row affected)
row affected)
row affected)

1) New Age Books
2) Binnet & Hardley
3) Algodata Infosystems

(3 rows affected)
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The for xml clause in select statements and the forxmlj function map SQL
result setsto SQLX-XML documents, using the SQLX-XML format
defined by the ANSI SQL X standard. This chapter describes the SQL X-
XML format and the options supported by both the for xml clause and the
forxmlj function.

Topics Page
SQLX options 53
SQLX option definitions 54
SQLX data mapping 62
SQLX schema mapping 69

SQLX options

Note In Table 5-1, underlined words specify the default value.
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SQLX option definitions

binary={hex | base64}

Table 5-1: Options for SQLX mappings

Option name

Option value

Function

binary

hex | base64

Representation of binary.
Applies on to forxmij.

columnstyle element | attribute Representation of SQL
columns

format yes| no Include formatting

header yes| no Include the XML
declaration

incremental yes| no Return asingle row or
multiplerowsfromaselect
statement that specifies for
xml

nullstyle atribute | omit Representation of nulls
with columnstyle=element

prefix SQL name Base for generated names

root yes | no Include aroot element for
the table name

rowname SQL name Name of the row element

schemaloc quoted string with aURL | schemalocation value

statement yes| no Include the SQL query

tablename SQL name Name of the root element

targetns quoted string with aURL | targetnamespace value (if
any)

This section defines the SQL X options shown in Table 5-1.

This option indicates whether to represent columns whose datatype is binary,
varbinary, or image with hex or base64 encoding. This choice will depend on
the applications you use to process the generated document. Base64 encoding
is more compact than hex encoding.

This example shows binary=hex, the default option.

select forxmlj(“select 0x012131415161718191alblcldlelfl”,

"binary=hex")

<resultset

54
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<rows
<C1>012131415161718191A1B1C1D1E1F1</Cl>
</row>

</resultset>

This example shows binary=base64:

select forxmlj(“select 0x012131415161718191alblcldlelfl”,
"binary=base64")

<resultset xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<row>
<C1>ASExXQVFhcYGRobHBOeHx</Cl>
</rows>
</resultset>
columnstyle= This option indicates whether to represent SQL columns as el ements or
{element | attribute} attributes of the XML “row” element.

This example shows columnstyle=element (the default):

select pub id, pub name from pubs2..publishers

for xml option "columnstyle=element"

<resultset xmlns:xsi="http://www.w3.0rg/2001/
XMLSchema-instance">

<row>
<pub_1id>0736</pub_id>
<pub_name>New Age Books</pub_ namex>
</rows>

<row>
<pub_1id>0877</pub_id>
<pub_name>Binnet & Hardley</pub_ name>
</row>

<rows
<pub id>1389</pub_ids>
<pub_name>Algodata Infosystems</pub name>
</row>

</resultset>

This example shows columnstyle=attribute:
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format={yes | no}

select pub id, pub name from pubs2..publishers

for xml option "columnstyle=attribute"

<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" >

<row
pub_id="0736"
pub_ name="New Age Books"
/>
<row
pub_id="0877"
pub _name="Binnet & Hardley"
/>
<row
pub_id="1389"
pub name="Algodata Infosystems"
/>

</resultset>

This option specifies whether or not to include formatting for newline and tab
characters.

For example:

select 11, 12 union select 21, 22
for xml option "format=no"

<resultset xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<row><Cl>11</C1l><C2>12</C2></rOow><row>
<C1l>21</C1><C2>22</C2></row></resultset>

header={yes | no}

56

This option indicates whether or not to include an XML header line in the
generated SQL X-XML documents. The XML header line is asfollows:

<?xml version="1.07?>

Include such aheader line if you use the generated SQLX-XML documents as
standalone XML documents. Omit the header line if you combine the
generated documents with other XML.

For example:

select 1,2 for xml option "header=yes"

<?xml version="1.0" ?>

<resultset xmlns:xsi="http://www.w3.0rg/2001
/XMLSchema-instance">

<rows
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<Cl>1</Cl>
<C2>2</C2>
</row>
</resultset>

incremental={yes | no} This option applies only to the for xml clause, not to the forxml function. It
specifieswhich of the following aselect statement with afor xml clause returns:

e incremental=no — returns a single row with a single column of datatype
text, containing the complete SQLX-XML document for the result of the
select statement. incremental=no is the default option.

e incremental=yes— returns a separate row for each row of the result of the
select statement, with a single column of datatype text that contains the
XML element for that row.

« If theroot option is yes (the default), the incremental=yes option
returns two additional rows, containing the opening and closing
elements for the tablename.

« If theroot option is no, the tablename option (explicit or default) is
ignored.

For example, the following three select statements will return one
row, two rows, and four rows, respectively.

select 11, 12 union select 21, 22
for xml option "incremental=no"

select 11, 12 union select 21, 22
for xml option "incremental=no root=no"

select 11, 12 union select 21, 22
for xml option "incremental=no root=yes"

nullstyle= _ Thisoption indicates which of the alternative SQL X representations of nullsto
{attribute | omit} use when the columnstyleis specified or defaults to columnstyle=element. The
nullstyle option is not relevant when columnstyle=attribute is specified.

The nullstyle=omit option (the default option) specifies that null columns
should be omitted from the row that contains them. The nullstyle=attribute
option indicates that null columns should included as empty elements with the
xsi:nill=true attribute.

This example shows the nullstyle=omit option, which is a so the default:

select 11, null union select null, 22
for xml option "nullstyle=omit"
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<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<rows

<Cl>11</Cl>
</row>
<rows
<C2>22</C2>
</rows>

</resultset>
This example shows nullstyle=attribute:

select 11, null union select null, 22
for xml option "nullstyle=attribute"

<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<rows
<Cl>11</Cl>
<C2 xsi:nil="true"/>
</rows>
<rows
<Cl xsi:nil="true"/>
<C2>22</C2>
</rows>
</resultset>
root= {yes | no} This option specifies whether the SQLX-XML result set should include aroot

element for the tablename. The default is root=yes. If root=no, then the
tablename option isignored.

<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<rows
<Cl>11</Cl>
<C2>12</C2>

</rows>

<rows
<Cl>21</Cl>
<C2>22</C2>

</rows>

</resultsets>
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select 11, 12 union select 21, 22
for xml option "root=no"

<rows
<Cl>11</C1l>
<C2>12</C2>
</rows>
<rows>
<C1>21</C1l>
<C2>22</C2>
</rows>
select forxmlj("select 11, 12 union select 21, 22", "root=no")
rowname=sql_name This option specifies a name for the “row” element. The default rowname is
“row”.
The rowname option is a SQL name, which can be aregular identifier or
delimited identifier. Delimited identifiers are mapped to XML names as
described in “Mapping SQL namesto XML names’ on page 65.
This exampl e shows rowname=RowElement:
select 11, 12 union select 21, 22
forxml option "rowname=RowElement"
<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance">
<RowElement >
<C1>11</C1l>
<C2>12</C2>
</RowElement
<RowElement >
<Cl>21</Cl>
<C2>22</C2>
</RowElement >
</resultset>
schemaloc=url This option specifies a URL to be included as the xsi: Schemal ocation or

xsi:noNamespaceSchemalocation attribute in the generated SQLX-XML
document. This option defaults to the empty string, which indicates that the
schema location attribute should be omitted.
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The schema location attribute acts as a hint to schema-enabled XML parsers.
Specify thisoption for a SQLX-XML result set if you know the URL at which
you will store the corresponding SQLX-XML schema.

If the schemaloc option is specified without the targetns option, then the
schemaloc is placed in the xsi: noNamespaceSchemal ocation attribute, asin
the following example:

select 1,2
for xml
option "schemaloc='http:thiscompany.com/schemalib’ "
<resultset
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xs1i:noNamespaceSchemalocations=
"http:thiscompany.com/schemalib" >
<rows>
<Cl>1</Cl>
<C2>2</C2>
</rows

If the schemaloc option is specified with the targetns option, the schemaloc is
placed in the xsi:schemal ocation attribute, as in the following example:

select 1,2

for xml

option "schemaloc='http:thiscompany.com/schemalib’
targetns='http:thiscompany.com/samples’"

<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance"

xsi:schemalocation="http:thiscompany.com/schemalib"
xmlns="http:thiscompany.com/samples">

<rows
<Cl>1</C1l>
<C2>2</C2>
</rows>

</resultset>

statement={yes | no} This option specifies whether or not to include a statement attribute in the root
element. If root=no is specified, the statement option isignored.

select name doc from sample doc
where name_doc like "book%"
for xml option "statement=yes"
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<resultset statement="select name_ doc
from sample docs where name doc like &quot;book%&quot;"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<rows
<name_doc>bookstore</name_doc>
</rows>
</resultset>

tablename=sqgl_name This option specifies a name for the result set. The default tablename is
“resultset”.

The tablename option is a SQL name, which can be aregular identifier or
delimited identifier. Delimited identifiers are mapped to XML names as
described in “Mapping SQL namesto XML names’ on page 65.

This example shows tablename=SampleTable.

select 11, 12 union select 21, 22
for xml option "tablename=SampleTable"

<SampleTable xmlns:xsi="http://www.w3.0rg/2001
/XMLSchema-instance">

<row>
<Cl>11l</Cl>
<C2>12</C2>
</row>

<rows>
<Cl>21</Cl>
<C2>22</C2>
</row>

</SampleTable>

targetns=url This option specifiesa URL to be included as the xmins attribute in the
generated SQLX-XML document. This option defaults to the empty string,
which indicates that the xmins attribute should be omitted. See the schemaloc
attribute for a description of the interaction between the schemaloc and
targetns attributes.

select 1,2

for xml

option "targetns='http:thiscompany.com/samples’"

<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance"

xmlns="http:thiscompany.com/samples" >
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<row>
<Cl>1</Cl>
<C2>2</C2>
</rows>

</resultset>

SQLX data mapping

This section describes the SQLX-XML format used by the documents
generated by both the for xml clause in select statements and by the forxmlj
function. The SQLX-XML format is specified by the ANSI SQLX standard.

Mapping duplicate column names and unnamed columns

62

The following query returns two columns with the same name, and three
columns with no name:

select tl.title id, t2.title id, t2.advance-tl.advance,
tl.price*tl.total sales, t2.price*t2.total sales

from pubs2..titles tl, pubs2..titles t2

where tl.price=t2.price and t2.advance-tl.advance>3000
title id title id

BU2075 MC3021 4,875.00 55,978.78 66,515.54
MC2222 BU1032 5,000.00 40,619.68 81,859.05
MC2222 BU7832 5,000.00 40,619.68 81,859.05

When this datais mapped to XML, the columns become elements or attributes
(depending on the columnstyle option), and such elements and attributes must
have unique names. The generated XML therefore adds integer suffixesto
duplicate column names, and generates unique suffixed names for unnamed
columns. For example (using the above query):

select tl.title id, t2.title id, t2.advance-tl.advance,
tl.price*tl.total sales, t2.price*t2.total sales

from pubs2..titles tl, pubs2..titles t2

where tl.price=t2.price and t2.advance-tl.advance>3000
for xml

<resultset xmlns:xsi="http://www.w3.0rg/2001
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/XMLSchema-instance">

<row
<title id1>BU2075</title idl>
<title id2>MC3021l</title id2>
<C1>4875.00</Cl>
<C2>55978.78</C2>
<C3>66515.54</C3>

</row>

<row>
<title id1s>MC2222</title idls>
<title i1d2>BU1032</title id2>
<C1>5000.00</Cl>
<C2>40619.68</C2>
<(C3>81859.05</C3>

</row>

<rows
<title id1s>MC2222</title idls>
<title i1d2>BU7832</title id2>
<C1>5000.00</C1l>
<C2>40619.68</C2>
<(C3>81859.05</C3>

</rows>

</resultsets>

If the name XML generates for an unnamed column correspondsto an existing
column name, that generated name is skipped. In the following example, the
last of the unnamed columns hasthe explicit column name“C1", so“C1” isnot
used as a generated column name:

select tl.title id, t2.title id, t2.advance-tl.advance,

tl.price*tl.total sales,t2.price*t2.total sales as Cl

from pubs2..titles tl1l, pubs2..titles t2

where tl.price=t2.price and t2.advance-tl.advance>3000

for xml

<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance" >

<rows
<title id1>BU2075</title idls>
<title id2>MC3021</title id2>
<C2>4875.00</C2>
<(C3>55978.78</C3>
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<C1>66515.54</Cl>
</rows

<rows
<title idl>MC2222</title idls>
<title 1d2>BU1032</title id2»>
<C2>5000.00</C2>
<C3>40619.68</C3>
<C1>81859.05</Cl>

</row>

<rows>
<title id1sMC2222</title idls>
<title 1d2>BU7832</title id2>
<C2>5000.00</C2>
<C3>40619.68</C3>
<C1>81859.05</Cl>

</row>

</resultsets>

In the previous exampl es, the names generated for unnamed columns have the
form*“C1”, “C2", and so on. These names consist of the base name*“C” and an
integer suffix. You can specify an alternative base name with the prefix option.

This example shows prefix="column

select tl.title id, t2.title id, t2.advance-tl.advance,
tl.price*tl.total sales, t2.price*t2.total_ sales
from pubs2..titles tl, pubs2..titles t2
where tl.price=t2.price and t2.advance-tl.advance>3000
for xml option "prefix=column "
<resultset xmlns:xsi="http://www.w3.0rg/2001
/XMLSchema-instance">
<row>
<title idl1>BU2075</title idls>
<title 1d2>MC3021</title id2»>
<column_ 1>4875.00</column_1>
<column 2>55978.78</column 2>
<column_3>66515.54</column_3>
</rows>

<rows
<title id1sMC2222</title idls>
<title 1d2>BU1032</title id2»>
<column_1>5000.00</column_1>
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<column 2>40619.68</column_ 2>
<column 3>81859.05</column_ 3>
</row>

<rows>
<title id1s>MC2222</title idls>
<title i1d2>BU7832</title id2>
<column_1>5000.00</column_1>
<column_2>40619.68</column_2>
<column_3>81859.05</column_3>
</row>

</resultset>

Mapping SQL names to XML names

The SQLX representation of SQL tables and result sets usesthe SQL names as
XML element and attribute names. However, SQL names can include various
charactersthat are not valid in XML names. In particular, SQL namesinclude
“delimited” identifiers, which are names enclosed in quotes. Delimited
identifierscanincludearbitrary characters, such as spacesand punctuation. For
example:

"salary + bonus: "

isavalid SQL delimited identifier. The SQLX standard therefore specifies
mappings of such charactersto valid XML name characters.

The objectives of the SQLX name mappings are:

e Tohandleal possible SQL identifiers

« Tomake surethereisan inverse mapping that can regenerate the original
identifier

The SQLX name mapping is based on the Unicode representation of

characters. The basic convention of the SQL X name mapping isthat aninvalid
character whose Unicode representation is:

U+nnnn
is replaced with a string of characters of the form:
_xnnnn_

The SQLX mapping of an invalid name character prefixes the 4 hex digits of
the Unicode representation with:

XML in Adaptive Server Enterprise 65



SQLX data mapping

_X
and suffixes them with an underscore.
For example, consider the following SQL result set:

set quoted identifier on
select 1 as "a + b <c &d", 2 as "<a xsi:nill=""true"">"

The select list in this exampl e specifies valuesthat are constants (1 and 2), and
specifiescolumn namesfor those values using as clauses. Those column names
are delimited identifiers, which contain charactersthat are not valid in XML
names.

The SQLX mapping of that result set looks like this:

set quoted identifier on
select 1 as "a + b < ¢ & d", 2 as "<a xsi:nill=""true"">"
for xml

<resultset xmlns:xsi="http://www.w3.0rg/2001
/XMLSchema-instance">

<Irow>

<a_x0020__ x002B__ x0020_b x0020__ x003C__ x0020_c_x0020__ x0026__x0020_d_x0020_>
1

</a_x0020_ x002B_ x0020_b x0020_ x003C_ x0020_c_x0020_ x0026__x0020_d_x0020_>
< x003C_a x0020 xsi x003A nill x003D_x0022 true x0022 x003E >

2

</_x003C_a_x0020_xsi_x003A_nill x003D_ x0022_true_x0022_ x003E_></row>

</resultset>

The resulting SQL X result set is not easily readable, but the SQLX mappings
are intended for use mainly by applications.

The _xnnnn_ convention handles most SQL X name-mapping considerations.

One further requirement, however, isthat XML names cannot begin with the
letters“XML", in any combination of uppercase or lowercase letters. The
SQL X name-mapping therefore specifies that the leading “x” or “X” in such
namesis replaced by thevalue_xnnnn_. The“M” and “L” (in either upper or
lower case) are unchanged, since substituting the initial “X” alone masks the
phrase “XML".
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For example:

select 1 as X, 2 as X, 3 as X99, 4 as xML, 5 as XmLdoc

forxml

<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance">

<row>

<x>1</X>

<X>2</X>

<X99>3</X99>

< x0078 ML>4</ x0078_ ML>

< x0058 mLdoc>5</ x0058 mLdoc>
</rows>

</resultset>

The requirements in mapping SQL namesto XML names also apply to the
SQL names specified in the tablename, rowname, and prefix options. For

example:
select 11, 12 union select 21, 22
for xml option "tablename='table @ start’ rowname=’ row & columns '
prefix='C '"

<table x0020_ x0040_ x0020_ start xmlns:xsi="http://www.w3.org/2001
/XMLSchema-instance">

<_x%0020_row_x0020_ x0026__ x0020_columns_x0020_>
<C x0020_1>11</C x0020_1>
<C_x0020_2>12</C_x0020_2>

</_x0020_row x0020_ x0026__ x0020_ columns x0020_ >

<_x%0020_row_x0020_ x0026__ x0020_columns_x0020_>
<C_x0020_1>21</C_x0020_1>
<C_x0020_2>22</C_x0020_2>

</_x0020_row x0020_ x0026__ x0020_ columns x0020_ >

</table x0020_ x0040__x0020_starts>

Mapping SQL values to XML values

The SQL X representation of SQL result sets maps the values of columnsto the
values of the XML attributes or elements that represent the columns.
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Numeric values

numeric datatypes are represented as character string literalsin the SQLX
mapping. For example:

select 1, 2.345, 67e8 for xml

<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance">

<rows
<Cl>1</Cl>
<C2>2.345</C2>
<C3>6.7E9</C3>
</row>

</resultset>

Character values

Character values contained in char, varchar, or text columns require additional
processing. Character values in SQL data can contain characters with special
significance in XML the quote ("), apostrophe (), less-than (<), greater-than
(>), and ampersand (&) characters. When SQL character values are
represented as XML attribute or element values, they must be replaced by the
XML entities that represent them: @quot; & apos;, &lt;, &gt;, and &amp;.

Thefollowing example shows a SQL character value containing XML markup
characters. The character literal in the SQL select command doubles the
apostrophe, using the SQL convention governing embedded quotes and
apostrophes.

select ’'<name>"Baker’’s"</names>’
go

<name>"Baker’s"</name>

Thefollowing example shows SQL X mapping of that character value, with the

XML markup characters replaced by their XML entity representations. The

character literal argument in the forxmlj function doubles the embedded quotes.
select ’'<name>"Baker’’s"</names>’ for xml

<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance">

<row>
<Cl>&lt;name&gt ; &quot ; Baker&apos; s&quot; &1t ; /name&gt ;<
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/Cl>
</rows>

</resultsets>

Binary values

Binary values contained in binary, varbinary, or image columns are represented
in either hex or base64 encoding, depending on the option
binary={hex|base64}. The base64 encoding is more compact. The choice
between the two representations depends on the applications that process the
XML data.

See the examplesin “ SQLX options’ on page 53.

SQLX schema mapping

The forxmlschemaj function and the forxmlallj functions generate an XML
schemathat describes the SQLX-XML document for a specified result set.
This section provides a general overview of such generated XML schemas.
These XML schemas are generally used only by XML tools, so you need not
understand each line in detail.

Overview

Thefollowing SQL result set has 5 columns, whose datatypes are respectively
varchar(3), numeric(3,1), varbinary(2), numeric(3,1), and numeric(3,2).

select ’'abc’, 12.3, 0x00, 45.6, 7.89

select forxmlj("select ‘abec’, 12.3, 0x00, 45.6, 7.89", "")
<resultset xmlns:xsi="http://www.w3.0org/2001
/XMLSchema-instance">
<rows>
<Cl>abc</Cl>
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<C2>12.3</C2>

<C3>00</C3>

<C4>45.6</C4>

<C5>7.89</C5>
</rows>

</resultsets>

The SQLX-XML schema describing this document is:

select forxmlschemaj ("select ‘abc’, 12.3, 0x00, 45.6, 7.89", "")
<xs8d:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
xmlns:sglxml="http://www.iso-standards.org/mra/9075/sqlx" >

<xsd:import namespace="http://www.w3.0rg/2001/XMLSchema"
schemaLocation="http://www.iso-standards.org/mra/9075/sqglx.xsd" />

<xsd:complexType name="RowType.resultset">
<xsd:sequence>
<xsd:element name="Cl" type="VARCHAR 3" />
<xsd:element name="C2" type="NUMERIC 3 1" />
<xsd:element name="C3" type="VARBINARY 2" />
<xsd:element name="C4" type="NUMERIC 3 1" />
<xsd:element name="C5" type="NUMERIC_3_2" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="TableType.resultset">
<xsd:sequences>
<xsd:element name="row" type="RowType.resultset"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:simpleType name="VARCHAR 3">
<xsd:restriction base="xsd:string">
<xsd:length value="3"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="NUMERIC 3 1">
<xsd:restriction base="xsd:decimal">
<xsd:totalDigits value="3"/>
<xsd:fractionDigits value="1"/>
</xsd:restriction>
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</xsd:simpleType>

<xsd:simpleType name="VARBINARY 2">
<xsd:restriction base="xsd:hexBinary">
<xsd:length value="2"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="NUMERIC 3 2">
<xsd:restriction base="xsd:decimal">
<xsd:totalDigits value="3"/>
<xsd:fractionDigits value="2"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:element name="resultset" type="TableType.resultset"/>

</xsd:schema>
This XML schema has five components:

¢ Inthelast part of this sample XML schema are three
xsd: simpleTypeelements, which declare smple XML types for the four
distinct datatypes in the XML document. These simpleType declarations
specify the XML base type for each type, and specify xsd:restriction
elements that define the length characteristics of the SQL data. Each
simpleType declarations has an XML name: VARCHAR_3,
NUMERIC_3_1, VARBINARY_2, and NUMERIC_3_2.

* The XML schema contains a separate xsd: simpleType for each distinct
attribute combination of SQL datatype, length, and precision. For
instance, there are separate types for NUMERIC_3_1 and NUMERIC_3_2.
However, thereisonly one xsd: simpleType declaration for NUMERIC_3_1,
even though there are two columns with that type. The element
declarationsfor those columns both reference the same simple type name,
NUMERIC_3_1.

e Thefirst part of the example XML schemais an xsd: complexType for the
row type, which defines an element for each column. Each of those
element declarations specifies the datatype of the element with the simple
type name described above.

¢ Themiddle part of the example XML schemais an xsd: complexType for
the result set, declaring it to be a sequence of row elements whose typeis
the previously defined row type.
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* Findly, the very last line of the example XML schema declares the root
element of the result set document.

Option: columnstyle=element

Theformat of agenerated XML schemafor columnstyle=element specifiesthe
columns as XML elements of the rowtype declaration. For example:

select forxmlschemaj ("select 1,2", "columnstyle=element")

<xs8d:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:sglxml="http://www.iso-standards.org/mra/9075/sqlx" >

<xsd:import namespace="http://www.w3.0rg/2001/XMLSchema"
schemaLocation="http://www.iso-standards.org/mra/9075/sqglx.xsd" />

<xsd:complexType name="RowType.resultset">
<xsd:sequence>
<xsd:element name="Cl" type="INTEGER" />
<xsd:element name="C2" type="INTEGER" />
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="TableType.resultset">
<xsd:sequence>
<xsd:element name="row" type="RowType.resultset"
minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>
</xsd:complexType>

<xsd:simpleType name="INTEGER">
<xsd:restriction base="xsd:integer">
<xsd:maxInclusive value="2147483647"/>
<xsd:minInclusive value="-2147483648"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:element name="resultset" type="TableType.resultset"/>

</xsd:schema>
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Option: columnstyle=attribute

Theformat of agenerated XML schemafor columnstyle=attributeissimilar to
the XML schemafor columnstyle=element. The only differenceis that the
columns are specified as XML attributes of the rowtype declaration. For
example:

select forxmlschemaj ("select 1,2", "columnstyle=attribute")

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:sglxml="http://www.iso-standards.org/mra/9075/sglx" >

<xsd:import namespace="http://www.w3.org/2001/XMLSchema"
schemalLocation="http://www.iso-standards.org/mra/9075/sqglx.xsd" />

<xsd:complexType name="RowType.resultset">

<xsd:attribute name="Cl" type="INTEGER" use="required"/>
<xsd:attribute name="C2" type="INTEGER" use="required"/>

</xsd:complexType>

<xsd:complexType name="TableType.resultset">
<xsd:sequence>
<xsd:element name="row" type="RowType.resultset"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:simpleType name="INTEGER">
<xsd:restriction base="xsd:integer">
<xsd:maxInclusive value="2147483647"/>
<xsd:minInclusive value="-2147483648"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:element name="resultset" type="TableType.resultset"/>

</xsd:schema>

Option: nullstyle=omit

The format of a generated XML schema for nullstyle=omit specifies the
minOccurs="0" and maxOccurs="1" attribute in each nullable columns
declaration. For example:
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select forxmlschemaj ("select 1,null", "nullstyle=omit")
<xs8d:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
xmlns:sglxml="http://www.iso-standards.org/mra/9075/sglx" >

<xsd:import namespace="http://www.w3.org/2001/XMLSchema"
schemalLocation="http://www.iso-standards.org/mra/9075/sqglx.xsd" />

<xsd:complexType name="RowType.resultset">
<xsd:sequence>
<xsd:element name="Cl" type="INTEGER" />
<xsd:element name="C2" type="INTEGER"
minOccurs="0" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="TableType.resultset">
<xsd:sequence>
<xsd:element name="row" type="RowType.resultset"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:simpleType name="INTEGER">
<xsd:restriction base="xsd:integer">
<xsd:maxInclusive value="2147483647"/>
<xsd:minInclusive value="-2147483648"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:element name="resultset" type="TableType.resultset"/>

</xsd:schema>

Option: nullstyle=attribute

The format of agenerated XML schemafor nullstyle=attribute specifies the
nillable="true" attribute in each nullable columns declaration. For example:

select forxmlschemaj ("select 1,null", "nullstyle=attribute"

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:sglxml="http://www.iso-standards.org/mra/9075/sqlx" >

<xsd:import namespace="http://www.w3.org/2001/XMLSchema"
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schemalLocation="http://www.iso-standards.org/mra/9075/sqglx.xsd" />

<xsd:complexType name="RowType.resultset">
<xsd:sequence>
<xsd:element name="Cl" type="INTEGER" />
<xsd:element name="C2" type="INTEGER" nillable="true"/>
</xsd:sequence>
</xsd:complexTypes><

<xsd:complexType name="TableType.resultset">
<xsd:sequence>
<xsd:element name="row" type="RowType.resultset"
minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:simpleType name="INTEGER">
<xsd:restriction base="xsd:integer
<xsd:maxInclusive value="2147483647"/>
<xsd:minInclusive value="-2147483648"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:element name="resultset" type="TableType.resultset"/>

</xsd:schema>

XML in Adaptive Server Enterprise

75



SQLX schema mapping

76 Adaptive Server Enterprise



APPENDIX A Setting up XML Services

This appendix provides instructions for setting up both the integrated
XML processor and the Java-based processor.

Topic Page
Java-based XML functions 7
Mapping function installation 78

Enabling the native XML processor

To use XML Services, you must enable it using this sp_configure
command:

sp_configure "enable xml", 1

Installing the Java-based SQLX mapping functions

Since the functionsin Chapter 4, “XML Mapping Functions” are Java- ||
based, you must install them in the server before you can use them. This
section providesinstructions for installing the Java-based functions.

Java-based XML functions
These functions must be installed in the server before you can use them:
e forxmlj
e forxmidtdj
e forxmilschemaj

e forxmlallj
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* forsqlcreatej
e forsqglinsertj
*  forsqlscriptj

You can find guidelines and setup scriptsfor installing these facilities, together
with source code and JavaDoc for them, in the following directory:

$SYBASE/$SYBASE_ASE/sample

Mapping function installation

To install the Java-based SQL X mapping functions, follow the procedures
outlined in this section.

Environment variables
The environmental variablesin Table A-1 aready exist in the server utilities.

Table A-1: Environmental variables

Variable Value

$ISERVER “-S" parameter for isgl and installjava
utilities

$INTERFACES “-I” parameter for isgl and installjava
utilities

$DB “-D" parameter for isqgl and installjava
utilities

Installing the parser

Install the Java-based XML parser, using either the make install-xerces
command in the setup directory referenced in the directory
$SYBASE/$SYBASE _ASE/sample, or aclient utility command such as the
following:

installjava -f $SYBASE/S$SYBASE ASE/lib/xerces.jar
-j "xerces_jar"\
-D SDB -S SISERVER -I S$SINTERFACES
-update -Usa -P""

Note The Java-based XML parser is heeded for forsglcreatej, forsglinsertj, and
forsqlscriptj; it is not needed for forxmlj, forxmidtdj, forxmlschemaj, or forxmlallj.
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Installing the mapping functions

Install the Java-based SQL X mapping classes, using either the make install-sqlx

command in the setup directory referenced in

$SYBASE/$SYBASE ASE/sample, or aclient utility command such as the

following.

installjava
-f.. /SQLX-examples/sqglx.jar -j"sglx jar"\
-D $DB -S $ISERVER -I $INTERFACES
-update -Usa -P"

Creating alias hames

You can create SQL alias names for the Java methods of the SQLX mapping

classes, using either the make sqgix-aliases command in the setup directory
referenced in $SYBASE/$SYBASE ASE/sample, or server SQL commands

such as the following:

create procedure forxmlallj
(queryparmparm java.lang.String, optionparm
java.lang.String,
out rsout java.lang.String,
out schemaout java.lang.String,
out dtdout java.lang.String )
language java parameter style java
external name "jcs.sqglx.ForXml.forXmlAll™"

create function forxmlj
(queryparm java.lang.String, optionparm
java.lang.String)
returns java.lang.String
language java parameter style java
external name "jcs.sglx.ForXml.forXml"

create function forxmlschemaj
(queryparm java.lang.String, optionparm
java.lang.String)
returns java.lang.String
language java parameter style java
external name "jcs.sqglx.ForXml.forXmlSchema"

create function forxmldtdj
(queryparm java.lang.String, optionparm
java.lang.String)
returns java.lang.String
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language java parameter style java
external name "jcs.sglx.ForXml.forXmlDTD"

create function forsglcreatej
(schemax java.lang.String, optionparm
java.lang.String)
returns java.lang.String
language java parameter style java
external name "jcs.sglx.SglxCommand.forSglCreate"

create function forsglinsertj
(inDoc java.lang.String, optionparm java.lang.String)
returns java.lang.String
language java parameter style java
external name "jcs.sglx.SglxCommand.forSglInsert"

create function forsglscriptj
(schemax java.lang.String, inDoc java.lang.String,
optionparm java.lang.String)
returns java.lang.String
language java parameter style java
external name "jcs.sglx.SglxCommand.forSglScript"
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Table

The descriptions of the XML query functions reference an example table
named sample_docs. This chapter shows you how to create and popul ate

that table.
Topic Page
sample_docs table columns and rows 81
sample_docs tables 84
Publishers table representation 84
Titles table representation 85

The sample_docs table has three columns and three rows.

sample_docs table columns and rows

This section shows the structure of the sample_docs table.

Sample_docs table columns
The sample_docs table has three columns:
¢ name_doc
e text_doc
e image_doc

In a specified example document, name_doc specifies an identifying
name, text_doc specifies the document in a text representation, and
image_doc specifiesthe document in aparsed XML presentation storedin
an image column. The following script creates the table:

create table sample docs
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(name_doc varchar (100),
text doc text null,
image doc image null)

sample_docs table rows
The sample_docs table has three rows:
*  Anexample document, “bookstore.xml”.
*  An XML representation of the publishers table of the pubs2 database.

An XML representation of (selected columns of) the titles table of the
pubs2 database.

Thefollowing script inserts the example “ bookstore.xml” document into arow
of the sample_docs table:

insert into sample docs
(name_doc, text doc)
values ( "bookstore",

"<?xml version='1.0’ standalone = 'no’?>
<?PI_example Process Instruction ?>
<!--example comment-->
<bookstore specialty='novel’>
<book style=’autobiography’>
<title>Seven Years in Trenton</title>
<author>
<first-name>Joe</first-name>
<last-name>Bob</last-name>
<award>Trenton Literary Review
Honorable Mention</awards>
</authors>
<price>12</price>
</book >
<book style=’textbook’>
<titles>History of Trenton</title>
<authors>
<first-name>Mary</first-name>
<last-name>Bob</last-name>
<publication>Selected Short Stories of
<first-name>Mary</first-name>
<last-name>Bob</last-name>
</publication>
</authors>
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<price>55</price>

</book>
<?PI_sample Process Instruction ?>
<!--sample comment-->

<magazine style=’'glossy’ frequency='monthly’>
<title>Tracking Trenton</title>
<price>2.50</price>
<subscription price='24’ per='year’'/>
</magazine>
<book style='novel’ id='myfave’>
<title>Trenton Today, Trenton Tomorrow</title>
<authors>
<first-name>Toni</first-name>
<last-name>Bob</last-name>
<degree from='Trenton U’>B.A.</degree>
<degree from='Harvard’>Ph.D.</degree>
<award>Pulizer</award>
<publication>Still in Trenton</publication>
<publication>Trenton Forever</publications>
</authors>
<price intl='canada’ exchange='0.7'>6.50</price>
<excerpt>
<p>It was a dark and stormy night.</p>
<p>But then all nights in Trenton seem dark and
stormy to someone who has gone through what
<emph>I</emph> have.</p>
<definition-list>
<term>Trenton</term>
<definitions>misery</definition>
</definition-lists>
</excerpts>
</book>

<book style=’leather’ price=’29.50'
xmlns:my='"http://www.placeholdernamehere.com/schema/’ >
<title>Who’s Who in Trenton</title>
<author>Robert Bob</authors>
</book>

</bookstores>")
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sample _docs tables

The other two rows of the sample_docs table are XML representations of the
publishers and titles tables of the pubs2 database. The pubs2 databaseis an
database of exampletablesthat isdescribed in the Transact-SQL User’s Guide.

The publishers and titles tables are two of the tablesin this sample database. To
shorten the example, the XML representation of the titles table includes only
selected columns.

The following script generates the XML representations of the publishers and
titles tables with the forxmlj function, which is described in “forxmlj,
forxmldtdj, forxmlschemaj, forxmlallj” on page 44.

Table script (for publishers table)

insert into sample docs (name_doc, text doc)
values (’'publishers’,
forxmlj (’'select * from pubs2..publishers
'tablename=publishers’))

insert into sample docs (name_doc, text doc)
values (’authors’,

forxmlj (’'select title id, title

type, pub_id, price,

advance, total sales

from pubs2..authors’,
'tablename=authors’))

Note This script uses the forxmlj function, which is a Java-based function that
you must install before you can use. See Appendix A, “ Setting up XML
Services,” for instructions on installing this function.

Publishers table representation

This code sample shows the XML representation of the publisherstableinthe
Pubs 2 database, generated by the script in “sample_docs tables’ on page 84.

set stringsize 16384
select text doc from sample docs
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where name doc='publishers’

text doc

<publishers
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema
instance">

<row>
<pub_id>0736</pub_ids>
<pub_name>New Age Books</pub_namex>
<city>Boston</city
<state>MA</state>

</rows>

<row>
<pub_1id>0877</pub_id>
<pub_name>Binnet & Hardley</pub name>
<city>Washington</city>
<state>DC</state>

</rows>

<row>
<pub_id>1389</pub id>
<pub_name>Algodata Infosystems</pub name>
<city>Berkeley</city>
<state>CA</state>

</rows

</publishers>
(1 row affected)

Titles table representation

This section shows the XML representation of selected columns of thetitles
table.

set stringsize 16384
select text doc from sample docs
where name doc='titles’

text doc
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<titles
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” >

<row>
<title i1d>BU1032<title id>
<title>The Busy Executive’s Data Base
Guide</title>
<types>business</type>
<pub_id>1389</pub id>
<price>19.99</price>
<advance>5000.00</advance>
<total sales>4095</total sales>
</rows>

<row>
<title id>BUl1lll</title id>
<title>Cooking with Computers:
Surreptitious Balance Sheets</title>
<type>business </type>
<pub id>1389</pib_id>
<price>11.95</price>
<advance>5000.00</advance>
<total sales>3876</total sales>
</row>

<row>
<title 1d>BU2075</title id>
<title>You Can Combat Computer Stress!</title>
<type>business </type>
<pub_id>0736</pub_ids>
<price>2.99</price>
<advance>10125.00</advance>
<total sales>18722</total sales>

</row>

<row>
<title 1d>BU7832</title id>
<title>Straight Talk About Computers</title>
<type>business </type>
<pub_id>1389</pub id>
<price>19.99</price>
<advance>5000.00</advance>
<total sales>4095</total sales>

</row>

<Irow>

86 Adaptive Server Enterprise



APPENDIX B The sample_docs Example Table

<title id>MC2222</title id>

<title>Silicon Valley Gastronomic Treats</title>
<types>mod cook</types>

<pub_1id>0877</pub_ids>

<price>19.99</price>

<advance>0</advance>

<total sales>2032</total sales>

</rows

<row>

<title id>MC3021l</title_ id>
<title>The Gourmet Microwave</titles>
<type>mod_cook</types>

<pub id>0877</pub_id>
<price>2.99</price>
<advance>15000.00</advances>
<total_sales>22246</total_sales>

</rows>

<Xrow>

<title 1d>MC3026</title id>

<title>The Psychology of Computer Cooking</titles
<type>UNDECIDED</type>

<pub_1id>0877</pub_id>

</rows>

<Xrow>

<title id>PC1035</title id>

<title>But Is IT User Friendly?</title>
<typespopular_ comp</types>

<pub id>1389</pub_id>
<price>22.99</price>
<advance>7000.00</advance>

<total sales>8780</total saless>

</rows

<Xrow>

<title 1d>PC8888</title id>
<title>Secrets of Silicon Valley</title>
<typespopular_ comp</types>
<pub_id>1389</pub ids>
<price>20.00</price>
<advance>8000.00</advance>

<total sales>4095</total sales>

</rows>
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<rows>
<title 1d>PC9999</title id>
<title>Net Etiquette</title>
<typespopular comp</types>
<pub_id>1389</pub id>

</rows>

<rows>
<title id>PS1372</title_ id>
<title>Computer Phobic and Non-Phobic

Individuals: Behavior Variations</title>

<types>psychology </type>
<pub i1d>0877</pub_id>
<price>21.59</price>
<advance>7000.00</advance>
<total_sales>375</total_sales>

</row>

<rows>
<title 1d>PS2091</title id>
<title>Is Anger the Enemy?</title>
<types>psychology </type>
<pub_1id>0736</pub_id>
<price>10.95</price>
<advance>2275.00</advance>
<total sales>2045</total sales>

</rows>

<row>
<title id>PS2106</title id>
<titlesLife Without Fear</title>
<types>psychology </type>
<pub id>0736</pub_id>
<price>7.99</price>
<advance>6000.00</advance>
<total_sales>1ll</total_sales>

</rows>

<row>
<title_id>PS3333</title_id>
<title>Prolonged Data Deprivation:

Four Case Studies</title>

<types>psychology</type>
<pub id>0736</pub_id>
<price>19.99</price>
<advance>2000.00</advance>
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<total sales>4072</total sales>
</rows>

<row>
<title id>PS7777</title_id>
<title>Emotional Security:

A New Algorithm</titles
<types>psychology </type>
<pub_id>0736</pub_id>
<price>7.99</price>
<advance>4000.00</advance>
<total sales>3336</total sales>

</rows>

<row>
<title id>TC3218</title id>
<title>Onions, Leeks, and Garlic:
Cooking Secrets of the Mediterranean</title>
<type>trad cook </type>
<pub id>0877</pub_id>
<price>20.95</price>
<advance>7000.00</advance>
<total sales>375</total sales>
</rows>

<row>
<title 1d>TC4203</title id>
<title>Fifty Years in Buckingham

Palace Kitchens</title>

<typestrad cook </types>
<pub id>0877</pub_id>
<price>11.95</price>
<advance>4000.00</advance>
<total sales>15096</total sales>

</rows>

<rows
<title 1d>TC7777</title id>
<title>Sushi, Anyone?</title>
<typestrad cook </types
<pub_1id>0877</pub_id>
<price>14.99</price>
<advance>8000.00</advance>
<total sales>4095</total sales>

</rows
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</titles>

(1 row affected)
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Getting Started

XML Services and External
File System Access

The Adaptive Server External File System Accessfeature provides access
to operating system files as SQL tables. This appendix describes the use
of the native XML processor with the File System Access Feature. For
more detailed information, see the Adaptive Server Component
Integration Services User’s Guide.

When you use the File System Access feature, you create a proxy table
that maps an entire directory tree from the external file system, using
Adaptive Server's Component Integration Services (CIS) feature. Then
you use the built-in functions of the native XML processor on the datain
the proxy table to query XML documents stored in the external file
system.

With External Directory Recursive Access, you can map a proxy table to
aparent directory, and to all its subordinate files and subdirectories.

This section explains how to set up XML Services with External File
System Access capabilities.

Enabling XML services and External File System Access

e Enable XML Services using sp_configure:
sp_configure "emable xml", 1

*  Veify that the static configuration parameter enable cisis set to 1:
sp_configure "enable cis"

e Enablefile access using sp_configure:
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sp_configure "enable file access", 1

Examples

Thefollowing examples show how you can use various XML built-insto query
XML documentsin the external file system.

Setting up your XML documents and creating the proxy table

These examples use two XML documents stored in the files named
bookstore.1.xml and bookstore.2.xml, that you create:

cat bookstore.l.xml

<?xml version='1.0’ standalone = 'no’?>
<!-- bookstore.l.xml example document--!>
<bookstore specialty='novel’>
<book style=’autobiography’ >
<title>Seven Years in Trenton</title>
<authors>
<first-name>Joe</first-name>
<last-name>Bob</last-name>
<award>Trenton Literary Review Honorable
Mention</awards
</author>
<price>12</prices>
</book>
</bookstore>

cat bookstore.2.xml

<?xml version='1.0’ standalone = 'no’?>
<!-- bookstore.2.xml example document--!>
<bookstore specialty='novel’>
<book style=’compbook’ >
<title>Modern Database Management</title>
<author>
<first-name>Jeffrey</first-name>
<last-name>Hoffer</last-name>
</author>
<price>112.00</prices>
</book>
</bookstores
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You can reference these XML documents with File System Access, using
create proxy table.

The following code sample shows the use of create proxy table. The directory
pathname in the at clause must reference afile system directory that Adaptive
Server can both see and search. If you add an’;R’ (indicating "Recursion)
extension to the end of the pathname CIS extracts file information from every
directory subordinate to the pathname.

create proxy table xmlxfsTab external directory
at "/remote/nets3/bharat/xmldocs;R"
select filename from xmlxfsTabgo filename

bookstore.1l.xml
bookstore.2.xml

(2 rows affected)

The significant columns are filename and content. The other columns contain
data for access permission and so forth. The filename column holds the file

name (in this example the XML document file name) and the content column
holdsthe actual datafor that file. The datatype of the content columnisimage.

Example: Extracting the book title from the XML documents

select filename , xmlextract ("//book/title" , content)
from xmlxfsTabgo filename

bookstore.1l.xml

<title>Seven Years in Trenton</title>
bookstore.2.xml

<title>Modern Database Management</title>

(2 rows affected)

Example Importing XML documents or XML query results to an
Adaptive Server table
You can transfer complete XML documents or XML query results between an
File Access directory structure and either a database table or another File
Access directory structure. To reference acomplete XML document, use the
xmlextract function with the root X Path operator (/).
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select filename ,xmlcol=xmlextract("/",content) into xmldoctab
from xmlxfsTab

(2 rows affected)

In thisexample, the datatype of the xmixfsTab.content column isimage, and the
default datatype returned by the xmlextract built-in function istext. Therefore,
specify the returnsimage clause in the xmilextract call to return the result asan
image value.

The following will create a new subdirectory, XmiDir:

insert into xmlxfsTab (filename, content)
select filename = ’'XmlDir/’+filename ,
xmlextract ("/",xmlcol returns image) from xmldoctab

(2 rows affected)

This code sample queries those XML documents from the new XMLDir

subdirectory:
select filename , xmlextract ("//book/title" , content)
from xmlxfsTab
where filename like ’%XmlDir%’ and filetype = ’REG’
filename

XmlDir/bookstore.1l.xml

<title>Seven Years in Trenton</title>
XmlDir/bookstore.2.xml

<title>Modern Database Management</title>

(2 rows affected)

Example: Storing parsed XML documents in the file system

You can parse the XML documents stored in the external file system and store
the parsed result either in an Adaptive Server table or inthe File Access system.

insert xmlxfsTab(filename , content)
select ’'parsed’+t.filename,xmlparse (t.content) from xmlxfsTab t

(2 rows affected)

Thefollowing code sample queriesthe parsed documents stored inthe X FSfile
system.
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select filename , xmlextract ("//book/title" , content)
from xmlxfsTab

where filename like ’‘parsed%’and filetype = ’'REG’
filename

parsedbookstore.l.xml

<title>Seven Years in Trenton</title>
parsedbookstore.2.xml

<title>Modern Database Management</title>

(2 rows affected)

The following code sample uses the xmirepresentation built-in function to
query only the File Access documents that are parsed XML (rather than other
sorts of external files):

select filename , xmlextract ("//book/title" , content)
from xmlxfsTab

where xmlrepresentation (content) = 0

filename

parsedbookstore.l.xml

<title>Seven Years in Trenton</title>
parsedbookstore.2.xml

<title>Modern Database Management</title>

(2 rows affected)

Example: 'xmlerror’option capabilities with External File Access

An external (O/S) file system may contain avariety of dataformats, and may
contain both valid and invalid XML documents. You can usethe xmlerror
option of the xmlextract and xmltest functions to specify error actions for
documents that are not valid XML.

For example, aFile Access directory structure may contain picture.jpg and
nonxmldoc.txt files along with bookstorel.xml and bookstore.2.xml files:

select filename from xmlxfsTab
filename

picture.jpg

bookstore.1l.xml
bookstore.2.xml

nonxmldoc. txt
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(4 rows affected)

The following code sample showsan XML query on both XML and non-XML

data:

select filename , xmlextract ("//book/title",content)

from xmlxfsTab

Msg 14702, Level 16, State O0:
Line 1:

XMLEXTRACT () : XML parser fatal error <<An exception

occurred!

Type:TranscodingException, Message:

An invalid multi-byte source text sequence was

encountered>> at line 1, offset 1.

Example: Specifying the 'xmlerror=message’ option in xmlextract

In this example, we specify the 'xmlerror= message’ option in the xmlextract
call. Thiswill returnthe XML query resultsfor XML documentsthat arevalid
XML, and return an XML error message element for documents that are not

valid XML.
select filename , xmlextract ("//book/title",content
option ’‘xmlerror = message’) from xmlxfsTab
filename

picture.jpg

<xml parse error>An exception occurred!

Type: TranscodingException,

Message:An invalid multi-byte source text sequence was
encountered</xml_parse_errors>

bookstore.1l.xml
<title>Seven Years in Trenton</title>

bookstore.2.xml
<title>Modern Database Management</title>
nonxmldoc. txt

<xml_parse_error>Invalid document structure</xml_parse error>

(4 rows af
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Example: Parsing XML and non-XML documents with the
'Xxmlerror=message’ option

This code sample specifies the 'xmlerror= message’ option in the xmlparse call.
Thiswill store the parsed XML for XML documentsthat are valid XML, and
store a parsed XML error message element for documents that are not valid
XML.

insert xmlxfsTab (filename , content)

select ’'ParsedDir/’+filename , xmlparse (content option
'xmlerror = message’)

from xmlxfsTab

(4 rows affected)

The following code sample applies the xmlextract built-in function on parsed
data and getsthelist of non-XML data, along with exception message
information.

select filename , xmlextract(’/xml parse error’, content)

from xmlxfsTab

where ' /xml _parse error’ xmltest content and filename like ’ParsedDir%’
Or with xmlrepresentation builtin

select filename , xmlextract(’/xml parse error’,6 content)

from xmlxfsTab

where xmlrepresentation(content) = 0
and ‘/xml_parse error’ xmltest content
filename

ParsedDir/picture.jpg

<xml_parse_error>An exception occurred!
Type:TranscodingException,

Message:An invalid multi-byte source text sequence was
encountered</xml_parse errors

ParsedDir/nonxmldoc.txt

<xml parse error>Invalid document structure
</xml_parse_errors

(2 rows affected)
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Example: Using the option 'xmlerror=null’ for non-XML documents

The following code sample specifies the 'xmlerror = null’ option with aFile
Access table:

Introduction
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select filename , xmlextract ("//book/title", content
option ‘xmlerror = null’)

from xmlxfsTabgo filename

picture.jpg

NULL

bookstore.l.xml

<title>Seven Years in Trenton</title>

bookstore.2.xml

<title>Modern Database Management</title>
nonxmldoc. txt

NULL

(4 rows affected)

Thefollowing code sample selectsthelist of non-XML documents nameswith
'xmlerror = null’ option.

select filename from xmlxfsTab

where '/’ not xmltest content
option ’‘xmlerror = null’

filename

picture.jpg

nonxmldoc. txt

(2 rows affected)

The Java-based XQL processor and the native XML processor are similar but
different. They both implement query languages and return documentsin
parsed form, but they use different functions and methods.

The native XML processor implements XML query language. It provides
abuilt-in function, xmlparse, that returns, in parsed form, a document
suitable for efficient processing with the xmlextract and xmitext built-in
functions.
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e TheJavabased XQL processor is an earlier facility that implements the
XQL query language. It provides a Java method,
com.sybase.xml.xgl.Xgl.parse, that returns a parsed form of a document
that isasybase.aseutils.SybXmlIStream object, suitable for processing with
the com.sybase.xml.xql.Xqgl.query method.

If you want to migrate documents between the Java-based X QL processor and
the native XML processor, you should be aware of the following possibilities
and restrictions:

¢ Documentsin text form can be processed directly by both the Java-based
XQL processor and the native XML processor.

¢ Thesybase.aseutils.SybXmIStream documents generated by
com.sybase.xml.xgl.Xgl.parse can only be processed by the Java-based
XQL processor. They cannot be processed by the built-in functions
xmlextract or xmitest.

e The parsed documents generated by the xmlparse built-in function can
only be processed by the xmlextract and xmitest built-in functions. They
cannot be processed by the Java-based X QL processor.

Migrating documents and queries

The following sections describe techniques for migrating documents and
queries between the Java-based X QL processor and the native XML processor.

Migrating documents between the Java-based XQL processor and
the native XML processor

There are two approaches you can use to migrate documents between the Java-
based XQL processor to the native XML processor:

* You can use the text form of the documents, if it isavailable.

* You can generate atext version of the documents from the parsed form of
the documents.
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Migrating text documents between the Java-based XQL processor
and the native XML processor

Suppose that you have atable such asthe following, in which you have stored
the text form of documents in the xmlsource column:

create table xmltab (xmlsource text, xmlindexed image)

If you want to processthe documentswith the native XML processor, using the
xmlextract and xmitest built-in functions, you can update the table as follows:

update xmltab
set xmlindexed = xmlparse (xmlsource)

If you want to process the documents with the Java-based X QL processor,
using the com.sybase.xml.xql.Xgl.query method, you can update the table as
follows:

update xmltab
set xmlindexed
= com.sybase.xml.xgl.Xgl.parse (xmlsource)

Migrating documents from regenerated copies

Suppose that you have stored only parsed forms of some documents, using
either the xmlparse built-in function for the native XML processor or the
com.sybase.xml.xgl.Xgl.parse method for the Java-based XQL processor. For
example, you might have such documents in atable as the following:

create table xmltab (xmlindexed image)

If you want to regenerate the text for such documents, you can ater the table
to add a text column:

alter table xmltab add xmlsource text null

Regenerating text documents from the Java-based XQL processor

Thissection demonstratesregenerating thetext form of the documentsfromthe
form generated for the Java-based X QL processor.

If the xmlindexed column contains sybase.aseutils.SybXmiStream data
generated by com.sybase.xmixgl.Xgl.parse, you can regenerate the text form of
the document in the new xmisource column with the following SQL statement:

update xmltab
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set xmlsource
= xmlextract ("/xgl result/*",
com.sybase.xml.xgl.Xgl.query ("/",xmlindexed) )

This statement generates text form of the document in two steps:

1 Thecom.sybase.xml.xgl.Xgl.query call with the "/" query generates a text
form of the document, enclosed in an XML tag
<xql_result>...</xgl_result>.

2 The xmlextract call with the "/xql_result/*" query removes the
<xql_result>...</xqgl_result> tag, and returns the text form of the original
document.

You can then process the xmisource column directly with the native XML
processor, using the xmlextract and xmitest built-in functions, or you can update
the xmlindexed column for the native XML processor, as follows:

update xmltab
set xmlindexed = xmlparse (xmlsource)

If you don’t want to add the xmlIsource column, you can combine these steps, as
in the following SQL statement:

update xmltab
set xmlindexed
= xmlparse (xmlextract ("/xgl result/*",
com.sybase.xml.xgl.Xgl.query ("/",xmlindexed) ) )

Before this update statement is executed, the xmlindexed column contains the
sybase.aseutiles.SybXmiStream form of the documents, generated by the
com.sybase.xml.xgl.Xgl.parse method. After the update statement, that column
contains the parsed form of the documents, suitable for processing with the
xmlextract and xmlparse methods.

Regenerating text documents from the native XML processor

Thissection demonstrates regenerating the text form of the documentsfromthe
form generated for the native XML processor.

If thexmlindexed column contains data generated by the xmiparse function, you
can regenerate thetext form of the document in the new xmisource column with
the following SQL statement:

update xmltab
set xmlsource = xmlextract("/", =xmlindexed)

You can then
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e process the xmisource column directly with the Java-based X QL
processor, using com.sybase.xml.xgl.Xgl.query, OR

*  update thexmlindexed column with the parsed form suitablefor processing
with the Java-based XQL processor, using the following statement:

update xmltab
set xmlindexed
= com.sybase.xml.xgl.Xgl.parse (xmlsource)

If you don't want to add the xmisource column, you can combine these steps, as
inthe following SQL statement:

update xmltab
set xmlindexed
= com.sybase.xml.xgl.Xgl.parse
(xmlextract ("/", xmlindexed))

Before this update statement is executed, the xmlindexed column contains the
parsed form of the documents, generated by the xmiparse built-in function.
After the update statement, that column contains the parsed form of the
documents, generated by com.sybase.xml.xqgl.Xql.parse, suitable for processing
with com.sybase.xml.xgl.Xgl.query.

Migrating queries between the native XML processor and the Java-
based XQL processor
The XQL language implemented by the Java-based XQL processor and the
XML Query language implemented by the native XML processor are both
based on the X Path language. Therearetwo primary differences between them:
»  Subscriptsbeginwith"1" inthe XML Query language, and with"0" inthe
XQL Language.
»  The Java-based X QL processor returns results enclosed in

"<xgl_result>...</xgl_result>" tags, and the native XML processor does
not.
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Introduction

Migrating Between the Java-
based XQL Processor and the
Native XML Processor

The Java-based X QL processor and the native XML processor are similar
but different. They both implement query languages and return documents
in parsed form, but they use different functions and methods.

The native XML processor implements XML query language. It
provides a built-in function, xmiparse, that returns, in parsed form, a
document suitable for efficient processing with the xmlextract and
xmitext built-in functions.

The Java-based X QL processor is an earlier facility that implements
the XQL query language. It provides a Java method,
com.sybase.xml.xgl.Xgl.parse, that returns a parsed form of a
document that is a sybase.aseutils.SybXmIStream object, suitable for
processing with the com.sybase.xml.xgl.Xgl.query method.

If you want to migrate documents between the Java-based X QL processor
and the native XML processor, you should be aware of the following
possibilities and restrictions:

Documentsin text form can be processed directly by both the Java-
based XQL processor and the native XML processor.

The sybase.aseutils.SybXmlIStream documents generated by
com.sybase.xml.xgl.Xgl.parse can only be processed by the Java-
based XQL processor. They cannot be processed by the built-in
functions xmlextract or xmitest.

The parsed documents generated by the xmlparse built-in function
can only be processed by the xmlextract and xmitest built-in functions.
They cannot be processed by the Java-based XQL processor.
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Migrating documents and queries

The following sections describe techniques for migrating documents and
queries between the Java-based X QL processor and the native XML processor.

Character set support

The native XML processor supports only ASCII datafor XML documents.
The Java-based X QL processor supports additional character sets, including
Unicode. Documents with such data cannot be processed by the native XML
processor.

Migrating documents between the Java-based XQL processor and
the native XML processor

There are two approaches you can use to migrate documents between the Java-
based XQL processor to the native XML processor:

e You can use the text form of the documents, if it is available.

* You can generate atext version of the documents from the parsed form of
the documents.

Migrating text documents between the Java-based XQL processor
and the native XML processor

Suppose that you have atable such asthe following, in which you have stored
the text form of documents in the xmlsource column:

create table xmltab (xmlsource text, xmlindexed image)

If you want to processthe documentswith the native XML processor, using the
xmlextract and xmitest built-in functions, you can update the table as follows:

update xmltab
set xmlindexed = xmlparse (xmlsource)

If you want to process the documents with the Java-based X QL processor,
using the com.sybase.xml.xql.Xgl.query method, you can update the table as
follows:

update xmltab
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set xmlindexed
= com.sybase.xml.xgl.Xql.parse (xmlsource)

Migrating documents from regenerated copies

Suppose that you have stored only parsed forms of some documents, using
either the xmiparse built-in function for the native XML processor or the
com.sybase.xml.xgl.Xqgl.parse method for the Java-based XQL processor. For
example, you might have such documents in atable as the following:

create table xmltab (xmlindexed image)

If you want to regenerate the text for such documents, you can alter the table
to add atext column:

alter table xmltab add xmlsource text null

Regenerating text documents from the Java-based XQL processor

This section demonstrates regenerating the text form of the documentsfrom the
form generated for the Java-based X QL processor.

If the xmlindexed column contains sybase.aseutils.SybXmIStream data
generated by com.sybase.xmixgl.Xgl.parse, you can regenerate the text form of
the document in the new xmisource column with the following SQL statement:

update xmltab
set xmlsource
= xmlextract ("/xqgl result/*",
com.sybase.xml.xgl.Xgl.query ("/",xmlindexed) )

This statement generates text form of the document in two steps:

1 Thecom.sybase.xml.xgl.Xgl.query call with the"/" query generates a text
form of the document, enclosed in an XML tag
<xgl_result>...</xql_result>.

2 Thexmlextract call with the "/xqgl_result/*" query removes the
<xgl_result>...</xql_result> tag, and returns the text form of the original
document.

You can then process the xmisource column directly with the native XML
processor, using the xmlextract and xmitest built-in functions, or you can update
the xmlindexed column for the native XML processor, as follows:

update xmltab
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set xmlindexed = xmlparse (xmlsource)

If you don't want to add the xmisource column, you can combine these steps, as
inthe following SQL statement:

update xmltab
set xmlindexed
= xmlparse (xmlextract ("/xgl result/*",
com.sybase.xml.xqgl.Xgl.query ("/",xmlindexed) ) )

Before this update statement is executed, the xmlindexed column contains the
sybase.aseutiles.SybXmlIStream form of the documents, generated by the
com.sybase.xml.xql.Xgl.parse method. After the update statement, that column
contains the parsed form of the documents, suitable for processing with the
xmlextract and xmlparse methods.

Regenerating text documents from the native XML processor

Thissection demonstratesregenerating thetext form of the documentsfromthe
form generated for the native XML processor.

If the xmlindexed column contains data generated by the xmliparse function, you
can regeneratethetext form of the document in the new xmisource column with
the following SQL statement:

update xmltab
set xmlsource = xmlextract("/", xmlindexed)

You can then

»  process the xmisource column directly with the Java-based X QL
processor, using com.sybase.xml.xgl.Xgl.query, OR

*  update thexmlindexed columnwith the parsed form suitablefor processing
with the Java-based XQL processor, using the following statement:

update xmltab
set xmlindexed
= com.sybase.xml.xgl.Xgl.parse (xmlsource)

If you don't want to add the xmlsource column, you can combine these steps, as
in the following SQL statement:

update xmltab
set xmlindexed
= com.sybase.xml.xgl.Xgl.parse
(xmlextract ("/", xmlindexed))
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Before this update statement is executed, the xmlindexed column contains the
parsed form of the documents, generated by the xmliparse built-in function.
After the update statement, that column contains the parsed form of the
documents, generated by com.sybase.xml.xgl.Xgl.parse, suitablefor processing
with com.sybase.xml.xgl.Xql.query.

Migrating queries between the native XML processor and the Java-
based XQL processor
The XQL language implemented by the Java-based X QL processor and the

XML Query language implemented by the native XML processor are both
based on the X Path language. There aretwo primary differencesbetween them:

e Subscriptsbeginwith"1" inthe XML Query language, and with"0" inthe
XQL Language.

e The Java-based X QL processor returns results enclosed in
"<xgl_result>...</xql_result>" tags, and the native XML processor does
not.
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The Java-Based XQL
Processor

Thischapter describes how you use X QL to select raw datafrom Adaptive
Server, using the XQL language, and display the results asan XML
document.

Topic Page
Setting up the Java-based XQL processor 109
Setting the CLASSPATH environment variable 110
Installing the Java-based XQL processor in Adaptive Server 110
Other usages of the Java-based XQL processor 116
Methods in com.sybase.xml.xgl.Xd| 121

XML Services provides a Java-based XQL processor. The Java-based
XQL processor implements the XQL language, which is an extension of
XPath.

The Java-based X QL processor isapreliminary implementation of X Path-
based XML query facilities. Itscapabilities are superseded by those of the
native XML processor.

You can either install the Java-based X QL processor in the server, or run
it outside the server. Running it outside the server islike running any Java
program on the command line.

This appendix first addresses running the Java-based X QL processor asa
standal one program, outside the Adaptive Server, and then addresses
running it inside the Adaptive Server.

Setting up the Java-based XQL processor

Whether you install the Java-based X QL processor as a standalone
program or inside Adaptive Server, you must first accessthe XML parser.
Sybase recommends the xerces.jar (vs.1.3.1) parser, available at
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e $SYBASE/ASE-12 5/lib/xercesjar (UNIX)

e %SYBASE%\S\ASE-12 S\lib/xercesjar (Windows NT)
You can download the parser from:

Xerces Java Parser at http://xml.apache.org/xerces-j.

You can also use any parser that is compliant with SAX 2.0.

Setting the CLASSPATH environment variable

To create a standal one program outside Adaptive Server, you must set your
CLASSPATH environment variable to include the directories that contain
xerces.jar and xml.zip. For UNIX , enter:

setenv CLASSPATH $SYBASE/ASE-12 5/lib/xerces.jar
SSYBASE/ASE-12 5/1ib/xml.zip

For Windows NT, enter:

set CLASSPATH = D:\%SYBASE%\ASE-12_5\lib\xerces.jar
D:\%$SYBASE%\ASE-12 5\1lib\xml.zip

Installing the Java-based XQL processor in Adaptive Server

110

This section assumes you have already enabled Javain Adaptive Server.

installjava copiesaJAR fileinto Adaptive Server and makesthe Javaclassesin
that JAR file available for use in the current database. The syntax is:

installjava
-f file_name
[-new | -update ]
Where:
» file_nameisthe name of the JAR file you are installing in the server.
* new informsthe server thisisanew file.
* update informsthe server you are updating an existing JAR file.

For more information about installjava, see the Utility Guide.
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To add support for XML in Adaptive Server, you must install the xml.zip and
xerces.jar files. Thesefiles are located in the directories $SYBASE/ASE-
12 5/lib/xml.zip and $SYBASE/ASE-12_5./lib/xerxes.jar

For example, to install xml.zip, enter:
installjava -Usa -P -Sserver name -f $SYBASE/ASE-12 5/1lib/xml.zip
To ingtall xerces.jar, enter:

installjava -Usa -P -Sserver name -f $SYBASE/ASE-12 5/lib/xerces.jar

Note Toinstall xerces,jar in adatabase, you must increase the size of tempdb
by 10MB.

Memory requirements for running the Java-based XQL processor
inside Adaptive Server

Depending on the size of the XML data you want to reference with the Java-
based XQL processor, you may need to increase memory. For atypical XML
document of size 2K, Sybase recommends that you set the configuration
parameters in Java Services to the values shown in Table 7-1. For more
information on configuration parameters, see the Sybase Adaptive Server
System Administration Guide.

Table 5-2: Java Services memory parameters

Section Reset value
enable java 1

size of process object heap 5000

size of shared class heap 5000

size of global fixed heap 5000
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Using the Java-based XQL processor

Converting a raw XML document to a parsed version

Use the parse() method to convert and parse araw text or image XML
document and store the result. Use the alter table command to convert the raw
XML document. For example:

alter table XMLTEXT add xmldoc IMAGE null
update XMLTEXT
set xmldoc = com.sybase.xml.xqgl.Xgl.parse (xmlcol)

This example converts the xmicol column of the XMLTEXT table to parsed data
and stores it in the xmldoc column.

Inserting XML documents

Use the parse() method to insert an XML document, which takes the XML
document as the argument and returns sybase.aseutils.SybXmlStream.

Adaptive Server has an implicit mapping between image or text data and
InputStream. YOU can pass image Or text columns to parse() without doing any
casting. The parse() UDF parses the document and returns
sybase.ase.SybXmiStream, which Adaptive Server usesto write the datato the
image column. Adaptive Server writes this data to image columns only, not to
text columns. The following is an insert statement, where XMLDAT isatable
with an image column xmidoc:

insert XMLDAT
values (...,
com.sybase.xml.xgl.Xgl.parse ("<xmldoc></xmldoc>") ,

)

Updating XML documents

To update adocument, delete the original dataand then insert the new data. The
number of updates to a document or portion of a document are infrequent
compared to the number of reads. An update is similar to:

update XMLDAT
set xmldoc =
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com.sybase.xml.xgl.Xgl.parse ("<xmldoc></xmldoc>")

Deleting XML documents

Deleting an XML document is similar to deleting any text column. For
example, to delete a table named XMLDAT, enter:

delete XMLDAT

Using XQL

XML Query Language (XQL) has been designed as a general-purpose query
language for XML. XQL is a path-based query language for addressing and
filtering the elements and text of XML documents, and is a natural extension
to SPath. XQL provides a concise, understandable notation for pointing to
specific elements and for searching for nodes with particular characteristics.
XQL navigation is through elementsin the XML tree.

The most common XQL operators include:

e Child operator, / — indicates hierarchy. The following example returns
<book> elementsthat are children of <bookstore> elements from the
xmlcol column of the xmlimage table:

select
com.sybase.xml.xgl.Xqgl.query (" /bookstore/book",
xmlcol)

from xmlimage

<xql_result>
<book style=autobiography>
<titles

«  Descendant operator, // —indicates that the query searches through any
number of intervening levels. That is, a search using the descendant
operator finds an occurrence of an element at any level of the XML
structure. Thefollowing query findsall theinstances of <emph> elements
that occur in an <excerpt> element:

select com.sybase.xml.xgl.Xqgl.query
("/bookstore/book/excerpt//emph", xmlcol)
from xmlimage

<xgl results>
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<emph>I</emph>
</xql result>

»  Equalsoperator, = — specifies the content of an element or the value of an
attribute. The following query finds all examples where “last-name =
Bob”:

select com.sybase.xml.xgl.Xgl.query
("/bookstore/book/author [last-name='Bob’]", xmlcol)
from xmlimage

<xgl results>
<author>
<first-names>Joe</first-name>
<last-name>Bob</last-name>
<award>Trenton Literary Review Honorable Mention</awards>

</author> <author>

<first-names>Mary</first-name>
<last-name>Bob</last-name>
<publication>Selected Short Stories of
<first-name>Mary</first-name>
<last-name>Bob</last-name></publication></authors>
<author>
<first-name>Toni</first-name>
<last-name>Bob</last-name>
<degree from=Trenton U>B.A.</degree>
<degree from=Harvard>Ph.D.</degree>
<award>Pulizer</awards>
<publication>Still in Trenton</publications>
<publication>Trenton Forever</publications></author>

“</xgl_results

»  Filter operator, [] —filters the set of nodes to its left, based on the
conditions inside the brackets. This example finds any occurrences of
authors whose first name is Mary that are listed in a book element:

select com.sybase.xml.xgl.Xqgl.query
("/bookstore/book [author/first-name = 'Mary’]", xmlcol)
from xmlimage
<xql_result>
<book style=textbook>
<titles>History of Trenton</title>
<authors>
<first-name>Mary</first-name>
<last-name>Bob</last-name>
<publication>Selected Short Stories of
<first-names>Mary</first-name>
<last-name>Bob</last-name></publication></author>
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<price>55</price></book>

e Subscript operator, [index_ordinal] — finds a specific instance of an
element. Thisexamplefindsthe second book listed inthe XML document.
Remember that XQL is zero-based, so it begins numbering at O:

select com.sybase.xml.xgl.Xql.query ("/bookstore/book[1]", xmlcol)
from xmlimage
Query returned true and the result is
<xql_result>
<book style=textbook>
<titles>History of Trenton</title>
<authors>
<first-namesMary</first-name>
<last-name>Bob</last-name>
<publication>Selected Short Stories of
<first-namesMary</first-name>
<last-name>Bob</last-name></publication></author>
<price>55</price></book>
</xql result>

« Boolean expressions — you can use Bool ean expressions within filter
operators. For example, this query returns all <author> elements that
contain at least one <degree> and one <award>:

select com.sybase.xml.xgl.Xgl.query
("/bookstore/book/author [degree and award]", xmlcol)
from xmlimage

<xgl results>
<authors>
<first-name>Toni</first-name>
<last-name>Bob</last-name>
<degree from=Trenton U>B.A.</degree>
<degree from=Harvard>Ph.D.</degree>
<awards>Pulizer</awards>
<publication>Still in Trenton</publication>
<publication>Trenton Forever</publication></author>
</xql_result>

Query structures that affect performance

This section describes exampl es that use the Java-based X QL processor in
different ways.

XML Services in Adaptive Server Enterprise 115



Other usages of the Java-based XQL processor

Examples

The placement of the where clause in aquery affects processing. For example,
this query selects all the books whose author’s first name is Mary:

select com.sybase.xml.xgl.Xgl.query

("/bookstore/book [author/first-name ='Mary’]", xmlcol)
from XMLDAT
where
com.sybase.xml.xgl.Xgl.query
("/bookstore/book
[author/first-name= ‘Mary’]", xmlcol)!=

convert (com.sybase.xml.xgl.Xgl, null) >>EmptyResult
<xgl result ><book style="textbook"s>
<title>History of Trenton</titles>
<author>
<first-name>Mary</first-name>
<last-name>Bob</last-name>
<publication>
Selected Short Stories of
<first-names>Mary</first-name>
<last-name>Bob</last-name>
</publication>
</authors>
<price>55</price>
</book></xql result>

Other usages of the Java-based XQL processor

Note Sybase does not support these usages of the X QL package. These usages
require JDK 1.2 or higher.

You can query XML documents from the command line, using the standalone
application com.sybase.xml.xgl.XqIDriver.

You can use Java package methods provided in com.sybase.xml.xgl.Xql to query
XML documents in Java applications. You can also use these Java package
methodsto query XML documentsin Adaptive Server 12.5, using the JavaVM
feature.
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com.sybase.xml.xgl.XglDriver can parse and query only XML documents stored
asfiles on your local system. You cannot use com.sybase.xml.xgl.XglDriver to
parse or query XML documents stored in a database or over the network.

com.sybase.xml.xgl.XqglDriver can be useful for developing X QL scripts and
learning XQL. However, Sybase recommends that you use
com.sybase.xml.xgl.XglDriver only as a standal one program, and not as part of
another Java application, because com.sybase.xml.xgl.XglDriver includes a
main() method. A Javaprogram can only include one main() method, and if you
include com.sybase.xml.xgl.XgIDriver in another Java program that includes
main(), the application attempts to implement both main() methods, which
causes an error in Java.

Sybase recommends that applications use the com.sybase.xml.xgl.Xgl class to
interface with the XML query engine. The methods of this class are specified
in the section “Methods in com.sybase.xml.xgl.Xql” on page 121.

com.sybase.xml.xql.XqlDriver syntax
The syntax for com.sybase.xml.xgl.XqglDriver is:
java com.sybase.xml.xql.XqlDriver
-gstring XQL_query
-validate true | false
-infile string
-outfile string
-help
-saxparser string
Where:
e gstring specifiesthe XQL query you are running.
e validate checksthe validity of the XML documents.
e infile isthe XML document you are querying.

«  outfile isthe operating system file where you are storing the parsed XML
document.

¢ help displaysthe com.sybase.xml.xgl.XqgIDriver syntax.

e saxparser specifies the name of a CLASSPATH parser that is compliant
with SAX 2.0.
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Sample queries
This query selects all the book titles from bookstore.xml:

java com.sybase.xml.xqgl.XglDriver -gstring "/bookstore/book/title"
-infile bookstore.xml

Query returned true and the result is

<xgl results>

<title>Seven Years in Trenton</title>
<title>History of Trenton</titles>
<title>Trenton Today, Trenton Tomorrow</title>
</xql_result>

Thisexamplelistsall the author’sfirst names from bookstore.xml. XQL usesa
zero-based numbering system; that is, “0” specifiesthe first occurrence of an
element in afile.

java com.sybase.xml.xqgl.XglDriver
-gstring "/bookstore/book/author/first-name[0]"
-infile bookstore.xml

Query returned true and the result is

<xql_result>
<first-name>Joe</first-name>
<first-names>Mary</first-name>
<first-name>Toni</first-name>
</xql _result>

The following example lists al the authors in bookstore.xml whose last name
is“Bab”:

java com.sybase.xml.xqgl.XglDriver
-gstring "/bookstore/book/author[last-name='Bob’]"
-infile bookstore.xml

Query returned true and the result is

<xgl results>
<authors>
<first-names>Joe</first-names>
<last-name>Bob</last-name>
<award>Trenton Literary Review Honorable Mention</awards</authors
<authors>
<first-name>Mary</first-name>
<last-name>Bob</last-name>
<publication>Selected Short Stories of
<first-name>Mary</first-names>
<last-name>Bob</last-name></publication></author>
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<authors>

<first-name>Toni</first-name>

<last-name>Bob</last-name>

<degree from=Trenton U>B.A.</degree>

<degree from=Harvard>Ph.D.</degree>

<awards>Pulizer</awards>

<publication>Still in Trenton</publication>

<publication>Trenton Forever</publications></author>
</xql_result>

Validating your document

The valid option invokes a parser that makes sure the XML document you are
querying conformsto its DTD. Your standalone XML document must have a
valid DTD before you run the validate option.

For exampl e, this command makes sure the bookstore.xml document conforms
toitsDTD:

java com.sybase.xml.xql.XglDriver -gstring "/bookstore" -validate
-infile bookstore.xml

Using the Java-based XQL processor for standalone applications

You can use XQL to develop standalone applications, JDBC clients,
JavaBeans, and EJBsto process XML data. The query() and parse() methodsin
com.sybase.xml.xgl.Xgl enable you to query and parse XML documents.
Because you can write standal one applications, you do not have to depend on
Adaptive Server to supply the result set. Instead, you can query XML
documents stored as operating system files or stored out on the Web.

Example standalone application

Thefollowing example uses the FilelnputStream() query to read bookstore.xml,
and the URL() method to read aWeb page named bookstore.xml which contains
information about all the books in the bookstore:

String result;
FileInputStream XmlFile = new FileInputStream("bookstore.xml") ;
if ((result =
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Xgl.query (" /bookstore/book/author/first-name", XmlFile))
= Xgl.EmptyResult )

{

System.out.println (result) ;
}else{

System.out.println("Query returned false\n");
}

URL url = new URL("http://mybookstore/bookstore.xml") ;

if ((result =
Xgl.query (" /bookstore/book/author/first-name",url.openStream()))
= Xgl.EmptyResult )

{
System.out.println (result) ;
telse{
System.out.println("Query returned false\n");}

Example EJB example

You can write EJB code fragments that serve as query engines on an EJB
server.

The code fragment below includes an EJB called XmlBean. XmlBean includes
the query() method, which allowsyou to query any XML document on the Web.
In this component, query() first creates an XmiDoc object, then queries the
document.

The remote interface looks like:

public interface XmlBean extends javax.ejb.EJBObject

{
/*x*
* XQL Method*/
public String XQL(String query, URL location)
throwsjava.rmi.RemoteException; }

The Bean implementation looks like:

public class XmlBean extends java.lang.Object implements
javax.ejb.SessionBean

{
Jxnn
* XQL Method
*/
public String XQL(String query, java.net.URL location) throws
java.rmi.RemoteException
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try {
String result;
if ((result =
Xgl.query(query, location.openStream())) !=
Xgl.EmptyResult)

{
return (result);
}else{

return (null);

(
!
}catch (Exception e) {

throw new java.rmi.RemoteException(e.getMessage())) ;

}
-}

And the client code looks like:

....Context ctx = getInitialContext() ;

// make the instance of the class in Jaguar

XmlBeanHome -beanHome =

(XmlBeanHome) ctx.lookup (“*XmlBean”) ;

_xmlBean = (XmlBean) beanHome.create() ;

URL u = new URL("http://mywebsite/bookstore.xml") ;

String res= xmlBean.XQL ("/bookstore/book/author/first-name",u) ;

Methods in com.sybase.xml.xql.Xq|

The following methods are specific to com.sybase.xml.xgl.Xql.

parse(String xmlDoc)

Description TakesaJavastring as an argument and returns SybXml Sream. You can usethis
to query adocument using XQL.

Syntax parse(String xml_document)
Where:

e String isaJavastring.

e xml_document isthe XML document where the string is located.
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parse(InputStream xml_document, boolean validate)

Examples

Usage

The following example:

SybxmlStream xmlStream = Xgl.parse("<xml>..</xmls);)
Returns SybXmlSream.
The parser does not:

» Vdidate the document if aDTD is provided.

e Parseany external DTDs

»  Perform any external links (for example, XLinks)

* Navigate through IDREFs

parse(InputStream xml_document, boolean validate)

Description

Syntax

Examples

Usage

122

Takes an InputStream and a boolean flag as arguments. The flag indicates that
the parser should validate the document according to aspecified DTD. Returns
SybXmlSream. You can use thisto query a document using XQL.

parse(InputStream xml_document, boolean validate)
Where:

e InputSreamis aninput stream.
« xml_document isthe XML document where the input stream originates.
The following example

SybXmlStream is = Xgl.parse (new
FileInputStream("file.xml"), true);

Returns SybXml Sream.

* Atruevaueintheflag indicates that the parser should validate the
document according to the specified DTD.

* A fasevauein the flag indicates that the parser does not validate the
document according to the specified DTD.

*  The parser does not:
* Parseany external DTDs
*  Perform any external links (for example, XLinks)
* Navigate through IDREFs
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query(String query, String xmlDoc)

Description Queriesan XML document. Uses the XML document as the input argument.
Syntax query(String query,String xmlDoc)
Where:

e Sring query isthe string you are searching for.

e Sring xmldoc is the XML document you are querying.

Examples The following returns the result as a Java string:
String result= Xgl.query ("/bookstore/book/author",
"exml>...</xml>") ;

Usage Returns a Java string.

query(String query, InputStream xmlDoc)

Description Queriesan XML document using an input stream as the second argument.
Syntax query(String query,InputStream xmlIDoc)
Where:

e Sring query isthe string you are searching for.
e Input Sream xmiDoc isthe XML document you are querying.
Examples This example queries the bookstore for authors listed in bookstore.Xq|.

FileInputStream xmlStream = new FileInputStream("doc.xml") ;
String result = Xgl.query ("/bookstore/book/author", xmlStream) ;

The following example queriesan XML document on the Web using aURL as
the search argument:

URL xmlURL = new URL("http://mywebsite/doc.xml") ;
String result = Xgl.query ("/bookstore/book/author", xmlURL.openStream()) ;

Usage Returns a Java string.
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guery(String query, SybXmlStream xmlDoc)

Description Queries the XML document using a parsed XML document as the second
argument.

Syntax query(String query, SybXmlStream )
Where:

*  8ring query isthe string you are searching for.
»  xmldoc isthe parsed XML document you are querying.
Examples This example queries the bookstore for authors listed in bookstore. Xml.

SybXmlStream xmlStream = Xgl.parse("<xml>..</xml>) ;
String result = Xgl.query ("/bookstore/book/author",xmlStream) ;

query(String query, IXml jxml)

Description Queries an XML document stored in a JXML format.
Syntax query(String query, IXml jxml)
Where:

* Sring query isthe string you are searching.
e JXml jxml is an object created from the classes located in $SYBASE/ASE-

12 _5/samples/
Examples This example queries for authors in bookstore.Xql
JXml xDoc = new JXml ("<xml>...</xml>");;

String result = Xgl.query("/bookstore/book/author", xDoc) ;
Usage Allows you to execute aquery on an JXML document using XQL.

sybase.aseutils.SybXmlStream

Description Defines an interface that an |nputStream needs to access parsed XML data
while querying.

Syntax sybase.aseutils.SybXmiStream interface
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com.sybase.xml.xgl.store.SybMemXmIStream

Description Holds the parsed XML document in main memory, an implementation of
SybXMLStream that Sybase provides.

Syntax com.sybase.xml.xgl.store.SybMemXmlStream

Usage The parse() method returns an instance of SybMemXmiStream after parsing an
XML document.

com.sybase.xml.xgl.store.SybFileXmI|Stream

Description Allows you to query afile in which you have stored a parsed XML document.

Syntax com.sybase.xml.xgl.store.SybFileXmIStream {file_name}
Where file_name is the name of thefile in which you stored the parsed XML
document.

Examples In the following, amember of the RandomAccessFile reads afile and positions
the data stream:

SybXmlStream xis = Xgl.parse("<xml>..</xml>") ;
FileOutputStream ofs = new FileOutputStream("xml.data") ;
( (SybMemXmlStream)xis) .writeToFile (ofs) ;

SybXmlStream is = new SybFileXmlStream("xml.data") ;
String result = Xgl.query ("/bookstore/book/author", is);

setParser(String parserName)

Description This static method specifies the parser that the parse method should use. You
should make sure that the specified parser classis accessible through the
CLASSPATH and is compliant with SAX 2.0.

Syntax setParser (String parserName)
Where string is the name of the parser class.
Examples

Xgl.setParser ("com.yourcompany.parser")
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reSetParser

reSetParser

Description

Syntax

Examples

126

This static method resets the parser to the default parser that Sybase supplies

(xercesjar, Version. 1.3.1).

reSetParser

This example resets your parser to the Sybase default parser.

xgl.resetParser ()
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