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Introduction

Definition

XML stands for eXtensible Markup Language.

XML was designed to store and transport data.

XML is often used for distributing data over the Internet.

XML was designed to be both human- and machine-readable.
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XML Standards

some XML standards

XML AJAX (Asynchronous JavaScript And XML)

XML DOM (Document Object Model)

XML XPath (XML Path Language)

XML XSLT (eXtensible Stylesheet Language)

XML XQuery (XML Query Language)

XML DTD (Document Type Definition)

XML Schema

...
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XML how to use?

XML Separates Data from Presentation

XML does not carry any information about how to be displayed.

The same XML data can be used in many different presentation scenarios.

Because of this, with XML, there is a full separation between data and
presentation.

XML separates data from HTML

using XML, the data can be stored in separate XML files.

JavaScript codes can read an XML file and update the data content of any HTML
page.
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XML Tree Structure

Figure: book store
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XML Tree Structure

Figure: book store
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XML Element

What’s XML element?
An XML element is everything from (including) the element’s start tag to (including) the
element’s end tag.

Figure: XML element

XML element content
An element can contain:

text

attributes

other elements

or a mix of the above

Figure: XML element content
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How to get information from XML documents

XPath and XQuery languages

XPath and XQuery is a query language designed by the W3C to address the needs to
navigate through xml data and to get information.

XPath
XPath can be used to navigate through
elements and attributes in an XML
document.

XQuery

XQuery is a language allowing you to
select the XML data elements of interest,
reorganize and possibly transform them,
and return the results in a structure of your
choosing.
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XPath
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XPath language

Definition

XPath is a W3C recommendation.

XPath is a language for addressing parts of XML documents.

XPath is a sort of query language.

XPath uses path expressions to navigate in XML documents

XPath contains a library of standard functions

XPath is a major element in XSLT and in XQuery

XPath versions

There are several versions of XPath in use. XPath 1.0 was published in 1999,
XPath 2.0 in 2007 (with a second edition in 2010), XPath 3.0 in 2014, and XPath
3.1 in 2017.

However, XPath 1.0 is still the version that is most widely available.
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XPath Language

XPath Expression

in the following, we listed some XPath expressions and the result of the expressions:

Figure: XPath Expressions
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XSLT
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XSLT

Presentation

XSLT (eXtensible Stylesheet Language Transformations) is the recommended
style sheet language for XML.
With XSLT you can

Add/remove elements and attributes to or from the output file.
Rearrange and sort elements.
perform tests and make decisions about which elements to hide and display.
...

XSLT uses XPath to find information in an XML document.
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XSLT example

display xml data in html

The data of the following XML document will be used to be displayed in another html
file.

Figure: break fast menu xml document
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XSLT example

display xml data in html

We use XSLT to extract data value from the break fast menu xml file to be displayed in
the following HTML file.

Figure: Add break fast menu data in an HTML file
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XQuery
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Presentation

XQuery is a query language designed by the W3C to address XML databases.

XQuery uses a set of clauses similar to that used by SQL language in Relational
DB.

The basic structure of many (but not all) XQuery queries is the FLWOR
(pronounced “flower”) expression (For, Let, Where, Oderd by, and Return.

Capabilities of XQuery

XQuery has a rich set of features that allow many different types of operations on XML
data and documents:

Selecting information based on specific criteria

Filtering out unwanted information

Joining data from multiple documents or collections of documents

Sorting, grouping, and aggregating data

Transforming and restructuring XML data into another XML vocabulary or structure

Performing arithmetic calculations on numbers and dates
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Example

Example

The following figure represents an XML database consisting in three documents

catalog.xml contains list of products.

order.xml contains list of order made on the catalog’s product list

price.xml contains the prices of the catalog’s product list

Figure: Catalog’s product list XML database
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Categories of Expressions

Figure: Categories of expressions
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Examples

Figure: General comparison

General comparisons on multi-item sequences

The expression (2, 5) < (1, 3) returns true if one or more of the following conditions is
true:

2 is less than 1

2 is less than 3

5 is less than 1

5 is less than 3
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Examples

Value Comparisons

Value comparisons differ fundamentally from general comparisons in that they can only
operate on single atomic values.

Figure: value comparison
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XPath Expressions

XPath steps

A path expression is made up of one or more steps that are separated by a slash (/) or
double slashes (//). For example, the path:

Figure: Xpath expression
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Predicates

XPath steps

Predicates are used in a path expression to filter the results to contain only nodes
that meet specific criteria.

Using a predicate, you can, for example, select only the elements that have a
certain value for an attribute or child element, using a predicate like [@dept =
"ACC"].

Figure: Filtering using predicates
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The XQuery Data Model

XDM

Understanding the XQuery data model is analogous to understanding tables,
columns, and rows when learning SQL.

The basic components of XDM are:
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The XQuery Data Model

The relationship among these components is depicted in the following diagram.

Figure: XQuery Data Model
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The XQuery Data Model

Example
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Values of nodes

String and typed values of nodes

There are two kinds of values for a node: string and typed.

The string value of an element node is its character data content and that of all its
descendant elements concatenated together.

The string value of a node can be accessed using the string function.

Example 1: string(doc("catalog.xml")/catalog/product[4]/number).

Example 2: string(<desc>Our <i>favorite</i> shirt!</desc>).

Examples

Example 1: string(doc("catalog.xml")/catalog/product[4]/number)
Returns: 784

Example 2: string(<desc>Our <i>favorite</i> shirt!</desc>)
Returns: Our favorite shirt!
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Values of nodes

Typed values of nodes

There are two kinds of values for a node: string and typed.

The XQuery type system is based on that of XML Schema.

XML Schema has built-in simple types representing common datatypes such as
xs:integer, xs:string, and xs:date.

An element or attribute might have a particular type if it has been validated with a
schema.

The typed value of a node can be accessed using the data function.

Examples

1 data(doc("catalog.xml")/catalog/product[4]/number)

2 it returns the integer 784, if the number element is declared in a schema to be an
integer.

3 If it is not declared in the schema, its typed value is still 784, but the value is
considered to be untyped.
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Literals, Variables, and sequences

Literals

Literals are simply constant values that are directly represented in a query, such
as "ACC" and 29.99.

There are two kinds of literals: string literals and numeric literals.

They can be used in expressions anywhere a constant value is needed.

Example

The strings in the comparison expression:
if ($department = "ACC") then "accessories" else "other"

Dr. Rabah Mokhtari November 26, 2022 31 / 36



Introduction XML language XPath XSLT XQuery

Literals, Variables, and sequences

Variables
Variables in XQuery are identified by names that are preceded by a dollar sign ($).*

Example

Declare an initialized variable $num := 12;

Sequences

Sequences are ordered collections of items.

A sequence can contain zero, one, or many items.

Example

Declare an initialized variable $num := 12;
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FLWOR Expressions

Example 1

The following example returns ordered product names

Example 2

Wrapping results in a new element
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FLWOR Expressions

Example 3

Adding attributes to results
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Joining

Example 4

Joining multiple input documents
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Function and variables

Example 5

Example of a User-defined Function declared in the XQuery
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