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XMLSpy Tutorial 1

XMLSpy Tutorial

This tutorial provides an overview of XML and takes you through a number of key XML tasks. In
the process you will learn how to use some of XMLSpy's most powerful features.

The tutorial is divided into the following parts:

e XMLSpy Interface, which helps you to familiarize yourself with the applications's
graphical user interface (GUI).

e Creating an XML Schema. You will learn how to create an XML Schema in XMLSpy's
intuitive Schema View, how to create complex content models using drag-and-drop
mechanisms, and how to configure Schema View.

e Using Schema View features to create complex and simple types, global element
references, and attribute enumerations.

e Learning how to navigate schemas in Schema View, and how to generate
documentation of schemas.

e Creating an XML document. You will learn how to assign a schema for an XML
document, edit an XML document in Grid View and Text View, and validate XML
documents using XMLSpy's built-in validator.

e Transforming an XML file using an XSLT stylesheet. This involves assigning an XSLT
file and carrying out the transformation using XMLSpy's built-in XSLT engines.

e Working with XMLSpy projects, which enable you to easily organize your XML
documents.

Installation and configuration

This tutorial assumes that you have successfully installed XMLSpy on your computer and
received a free evaluation key-code, or are a registered user. The evaluation version of
XMLSpy is fully functional but limited to a 30-day period. You can request a regular license from
our secure web server or through any one of our resellers.

Tutorial example files
The tutorial files are available in the application folder:

C:\Documents and Settings\<username>\My Documents\Altova\XMLSpy2014
\Examples\Tutorial

The Examples folder contains various XML files for you to experiment with, while the Tutorial
folder contains all the files used in this tutorial.

The Template folder in the application folder (typically in c:\Program Files\Altova) contains
all the XML template files that are used whenever you select the menu option File | New. These
files supply the necessary data (hamespaces and XML declarations) for you to start working
with the respective XML document immediately.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



2 XMLSpy Tutorial XMLSpy Interface

1 XMLSpy Interface

In this section of the tutorial, you will start XMLSpy and get to know the interface.

Starting XMLSpy

To start XMLSpy, double-click the XMLSpy icon on your desktop or use the Start | All
Programs menu to access the XMLSpy program. XMLSpy is started with no documents open
in the interface. Open XMLSpy now.

Overview of the interface

The default view of the XMLSpy interface is structured into three vertical areas (figure below).
These three areas contain, from left to right: (i) the Project and Info windows; (ii) the Main and
Output windows; and (iii) the Entry Helper windows. Look at the Project window. It will contain
the Examples project, which is opened by default when you start XMLSpy for the first time.

Given below are key points that will help you to understand the layout of the interface and the
functions of its various components. The sub-sections of this first part of the tutorial will help you
get familiar with the interface.

(Altova XMLSpy R
Menu Bar
Toolbars
Project Window Main Window Entry Helper
Windows
Active document Scrofl document {abs
F Y
/—)Aﬁ“!.'u'ﬂ wiew of active docurment
Actve Document View 1 Inactive Document Views
' Dioc1 e | < [
Info Window
Output Windows

k__status Bar =)

Document bar in the Main window: When multiple documents are open, each document is
displayed in a tab in the document bar of the Main window (see figure). Clicking a tab makes
that document the active document. You can scroll document tabs by clicking the arrows on the
right hand side of the document bar. Open two or more files (for example, from the Examples
project), and check how the tabs work.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH



XMLSpy Tutorial XMLSpy Interface 3

Document editing views: The active document can be viewed in one of multiple applicable
editing views. For example:

e An XML (.xm1) document can be viewed in Text View, Grid View, Authentic View, and
Browser View, but cannot be viewed in other views, such as Schema View.

e An XML Schema (.xsd) document, on the other hand can be viewed in Text View, Grid
View, Schema View, and Browser View, but not in Authentic View.

The following views are available: Text View, Grid View, Schema View, WSDL View, XBRL
View, Authentic View, and Browser View.

Entry helpers: The entry helper windows change according to the kind of the active document
(for example, XML or XSD or CSS or WSDL) and according to the currently active document
view (for example, Text View or Schema View). The entry helpers enable you to quickly and
correctly edit the active document by providing context-sensitive editing support.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



4 XMLSpy Tutorial XMLSpy Interface

1.1 The Views

In this part of the tutorial you will learn: (i) to switch between document editing views, and (ii) to
change the default editing view of a particular document type.

Switching between document views
When you open a document it will open in the view that has been set as the default view for that
type of document. Open a document as follows:

1. Click the command File | Open.

2. Browse for the file AddressFirst.xsd, which is located in the C:\Documents and
Settings\<username>\My Documents\Altova\XMLSpy20l4\Examples\Tutorial
folder, select it, and click Open. The file opens in Schema View.

3. Switch among the various views by clicking the view tabs at the bottom of the Main
window (Text View, Grid View, etc). You will be able to view the XML Schema
document in Text View, Grid View, Schema View, and Browser View.

4. You can also change views by selecting the view you want from the options in the View
menu. Try switching the view of the AddressFirst.xsd document using the View
menu commands.

5. Close the document (via File | Close).

Changing the default view of a document type

All documents with the . xsd extension will open by default in Schema View. You can change
the default opening view of any type of document in the Options dialog. Let us do this for . xsd
documents now.

1. Click the command Tools | Options and go to the File Types tab (screenshot below).
2. Inthe File Types pane, scroll down to . xsd and select it (highlighted in screenshot).
3. Inthe Default View pane, select Text View.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH
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Options (-5 |
File types
File types Windows Explarer settings
xbrl - Description:  W3C XML Schema
'iﬁ{ml Content type: text /Al Use XMLSpy as default editor
Xlsx Conformance Default view Grid view
e @ ¥ML conformant () Grid view [ Build tables automatically
X R .
le @ XML ©) Schema
jxqr ©DTD @ Text view Texd view
xquery () XML Entity i | Browser view Use syntax coloring
() ¥Query corformant 2 WsDL
Xsig ) ZIP conformant () ¥BRL taxonomy
X8l = -
sl r ~ JSCN conformant [ Disable automatic validation
zip () Other format Save empty elements in short "<E/>" format
Add new file extension ] [Delete selected file extension
o (Gt ) o
4. Click OK.
5. Click the File | Open command, and open the file addressFirst.xsd. The file opens in
Text View.

6. Switch to Schema View to see the file in this view, then close the file (File | Close).
7. Go back to the Options dialog (Tools | Options), and, in the File Types tab, change the
default view of . xsd files back to Schema View.

Note: In the File Types tab of the Options dialog (screenshot above), you can change the
default view of any of the listed file extensions. A new file extension can be added to the
list via the Add New File Extension button.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



6 XMLSpy Tutorial XMLSpy Interface

1.2 The Windows

By default, the various windows are located around the Main window (see screenshot below)
and are organized into the following window groups:

e Project window
¢ Info window
e Entry helpers (various, depending on the type of document currently active)
e Output windows: Messages, Charts, XPath, XSL Outline, Find in Files, Find in
Schemas, Find in XBRL
(Altova XMLSpy )
Menu Bar
Toolbars
Project Window Main Window Entry Helper
Windows
Active docLiment Scrofl document tabs
'y
/—)Ac!.-ue wiew of active docurment
Active Document View 1 Inactive Document Views
© Doct 1 Dhoce ] [
Info Window
Qutput Windows
Lstatus Bar P

In this section, you will learn how to turn on and off the display of window groups and how to
move windows around the screen. Being able to manage the display of windows well will be
useful when you need more space within the interface.

Switching the display of window groups on and off

Window groups (Project Window, Info Window, Entry Helpers, Output Windows) can be
displayed or hidden by toggling them on and off via the commands in the Window menu. A
displayed window group can also be hidden by right-clicking its title bar and selecting the
command Hide. A hidden window can only be displayed via the Window menu.

Open any XML file in the c:\Documents and Settings\<username>\My
Documents\Altova\XMLSpy2014\Examples\Tutorial folder, and practise using these basic
commands till you are familiar with the way the commands work. For more information about
displaying and hiding window groups, see the section, XMLSpy Interface.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH



XMLSpy Tutorial XMLSpy Interface 7

Moving windows around the screen

An individual window can either float free of the interface or be docked within it. A window can
also be docked as a tab within a window group (window groups are explained above). For
example, the screenshot below shows the Components entry helper in Schema View, which
has three tabbed windows: the Globals window, Namespaces window, and Identity Constraints
window.

Components b o
element (13}

group (1)

complexType (2)

simpleType (45)

attribute (3}

attributeGroup (1)

Globals | Mamespaces | Identity constraints

A window can be made to float or dock using one of the following methods in any view:

e Double-click the title bar of the window. If docked, the window will now float. If floating,
the window will now dock in the last position in which it was docked.

¢ Right-click the title bar of a window and choose the required command (Floating or
Docking).

e Drag the window (using its title bar as a handle) out of its docked position so that it
floats. Drag a floating window (by its title bar) to the location where it is to be docked.
Two sets of blue arrows appear. The outer set of four arrows enables docking relative
to the application window (along the top, right, bottom, or left edge of the GUI). The
inner set of arrows enables docking relative to the window over which the cursor is
currently placed. Dropping a dragged window on the button in the center of the inner set
of arrows (or on the title bar of a window) docks the dragged window as a tabbed
window within the window in which it is dropped.

To float a tabbed window, double-click its tab. To drag a tabbed window out of a group of
tabbed windows, drag its tab.

To practise moving windows around open any XML Schema file from the c:\Documents and
Settings\<username>\My Documents\Altova\XMLSpy2014\Examples\Tutorial folder, and,
while in Schema View, try the methods described above till you are able to move windows
around the interface comfortably.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



8 XMLSpy Tutorial XMLSpy Interface

1.3 Menus and Toolbars

In this section of the tutorial, you will quickly learn about the main features of the menus and
toolbars of XMLSpy.

Menus

There are two menu bars: (i) a default menu that is displayed when no document is open, and
(i) the full XMLSpy application menu, which is displayed as soon as a document is open. Do the
following:

1. Close all open documents with the menu command File | Close All. You will see the
default menu.

2. Openthe addressFirst.xsd file by clicking its name from the list of most recently
opened files located at the bottom of the File menu. When the file opens in Schema
View, the menu will change to the full XMLSpy application menu.

The menus are organized primarily according to function, and a command in a menu is enabled
only when it can be executed at the cursor point or for a selection in the current view of the
active document. Do the following to understand the factors that determine whether a menu
command is enabled or disabled:

1. Click the Schema Design menu. Notice that the Save Diagram, Configure View, and
Zoom commands are disabled (screenshot below).

Schema design | XSL/XQuery

'EE Schema Settings...

[y . M -
4| Save Diagram...
[§ Generate Documentation...
Configure View...

foom...

2. Click in a blank space outside the menu to make the menu disappear. Then click the

Display Diagram icon located to the left of the element component. This takes you
to the Content Model View of Schema View (the second of Schema View's two views;
the first is Schema Overview). If you check the Schema Design menu now, you will see
that the Save Diagram, Configure View, and Zoom commands have been enabled.
They are enabled only in the Content Model View of Schema View, not in the Schema
Overview of Schema View, nor in any other view. Note also that only XML Schema files
can be opened in Schema View.

3. An XML Schema file is also an XML file, so it is displayed as an XML file in Text View
and Grid View, and all menu commands that apply to XML files will be enabled in these
views. Compare commands in the Edit menu (whether they are enabled or not) in
Schema View and Text View.

4. Next compare commands in the XML | Insert menu (enabled or disabled) in Text View
and Grid View. The commands in this menu are enabled only in Grid View.

For descriptions of all the menu commands, see the User Reference section of the user
documentation.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH
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Toolbars

The display of toolbars varies according to the current view. The application's default settings
provide the correct toolbars for each view and will be different for each view. However, you can
customize toolbars in the Toolbars tab of the Customize dialog (Tools | Customize | Toolbars,
screenshot below).

s "

Customize @

Commands | Toolbars |Tﬂnls | Keyboard | Menu | Macros | Plug-Ins | Dptiuns|

Toolbars:

DEXEC - | Reset )

[¥] Authentic
| Browser [ Reset Al |
[V|CALS/HTML Table
[F|CDATA

[ |Convert
[C]DOCTYPE Rename...
[7|DTD/Schema -
[]Global Resources Delete
7] Grd

[F]4SON

Main

Meru Bar

[M0racle XML DB i

[] Apply changes for all views

m
=
11}
=

[] Show text labels

Now, practise moving toolbars around the GUI. Click the handle of a toolbar and drag the
toolbar to any desired location in the GUI. (The toolbar handle is indicated by the dotted vertical
line at the left of each toolbar; see screenshot below.)

MEE &2 o= P e %G

Try dragging a toolbar to the following locations: (i) another line in the toolbar area; (ii) left or
right of another toolbar; (iii) the middle of the Main window; (iv) docked to the left or right side of
the application window (for this to happen, the grab handle must be placed above the left or
right border of the application window).

After you have finished, close the file AddressFirst.xsd.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



10 XMLSpy Tutorial XMLSpy Interface

1.4 Text View Settings

In this section, you will learn how to set up a "pretty-printed" document and how to use
bookmarks while editing. When a document is pretty-printed it is displayed in Text View so that
each lower level in the XML hierarchy is indented deeper than the previous level (see
screenshot below). Bookmarks enable you to mark document positions that you wish to return

to quickly.

1 <7uml wversion="1.0" encoding="UTF-8"7>
2 <Company=

3 chddress xs1ttype="U5-Address">

4 <Mame=U5 dependency</Namex=

5 <5treset=Noble Ave.«</5trest>

& <City=Dallas/City=

i 7 p 0481271 p

5 <StatexTexas«</Statex

9 </ Address»

10 <Person Manager="true" Degree="BA" Programmer="false"
11 <First=Fred</First>

1z <Last=5Smith«/Last=
13 <PhoneExt»22«<,/FPhoneExt>
14 <Emai T=5mith@work. com</Emai 1=
15

< /Persons
16 </Companyx

Pretty-printing
Pretty-printing involves two steps: (i) Setting pretty-printing on and specifying the amount of
indentation, and (ii) applying pretty-printing.

1. Open the file CompanyFirst.xml, which is in the C:\Documents and
Settings\<username>\My Documents\Altova\XMLSpy201l4\Examples\Tutorial
folder (and switch to Text View if Text View is not the default starting view of XML
documents).

2. Inthe View tab of the Options dialog (Tools | Options | View, screenshot below),
check the Use Indentation check box. This switches on pretty-printing with indentation
(the default setting). Click OK when done. Note that this setting will apply to all files
opened in Text View.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH
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Enhanced Grid view Program logo Window title
V| Show attribute previews | Show on start @) File name onby
Automatically provide optimal widths Shaw on print Full path name
Limit optimal width ta pixels Authertic view
o ] | Always open files in Authentic: view when
Limit cell height to lines StyleVision Stylesheet assigned
Pretty-print Browser view
Use Indentation Show in a separate window by default
Pretty-print is used when its button is pressed in Text )
wview or when switching or saving from all other views. Schema view
A derved type may have content which is affected by
changing its base type.
Preserve contert, f it still can be used in
combination with the new base type
+| Confirm options on every base type modification
3. Open the Text View Settings dialog (with the View | Text View Settings command,

Note:

screenshot below) and in the Tabs pane, decrease the Tab size to 3. Leave the default
selection of the Insert Tabs radio button as it is. This will cause the pretty-printing indent
to be a tab (rather than spaces) and each tab will have a width of three spaces. Click
OK when done.

Click the menu command Edit | Pretty-Print. The document will be pretty-printed with
the new tab values.

Open the Text View Settings dialog (View | Text View Settings) and, in the Visual Aid
pane, switch on the end-of-line markers.

In Text View, go to the end of any line and delete the end-of-line marker so that the next
line jumps up a line.

Switch to Grid View and back again to Text View. The document will be pretty-printed,
and the the end-of-line marker you deleted will be reinstated.

If, in the View tab of the Options dialog (Tools | Options | View, screenshot above),
you uncheck the Use Indentations check box and then pretty-print all lines will begin
without any indentation.

Bookmarking
Bookmarks are placed in a bookmark margin on the left of lines you wish to mark. You can then
quickly move up and down through the bookmarks in your document.

1.

In the Text View Settings dialog (View | Text View Settings, screenshot below) ensure
that the Bookmarks Margin option in the Margins pane is selected. Click OK when
done.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



12 XMLSpy Tutorial XMLSpy Interface

€9 Text View Settings =™
M argins Tabs Yisual aid
| Lire nurnber margin Tab size: 3 V| Indentation guides —
i i Cance
| Bookmark margin @) |nsert tabs End of line markers
Falding margin Inzert spaces Whitespace markers TR
F Apply
F.en map
Up One line up -
Diawn Orne line down
Left Orne columin left
Right Orne calurnn right
Ctil + Up Scrall one line up
Ctrl + Doy Scroll ohe line dowe
Ctrl + Left Ore word left
Ctil + Right Ore word right
Alt+ Up HML element move up -

2. In Text View of the file companyFirst.xml, place the cursor anywhere in a line you
wish to bookmark, then select the menu command Edit | Insert/Remove Bookmark.
The line will be bookmarked and is indicated with a blue bookmark in the bookmark
margin (see screenshot below).

3. Create a bookmark on another line in the same way as in Step 2.

1 <Puml wersion="1.0" encoding="UTF-8"7=
2 <Company=

3 <Address xs1:type="US-Address"=

4 <Name=U5 dependencys«</Name=

58 <Street=Noble Ave.</Street:

6 «City=Dallas</City=

i Z1p=04812</Z1p=

& <StatexTexas«</Statex

g < Addressx»

10 B <Person Manager="true" Degrese="BA" Programmer="false"=»
11 <First=Fred</First>

1z <lLast=5mith</Last=

13 <PhoneExt=22«<,/PhoneExt>

14 <Emai 1=5mith@work. com=</Email=

15 = /Persons

16 </Company:=

17

4. Press F2 (or the command Edit | Go to Next Bookmark) to go down the document to
the next bookmark. Press Shift+F2 (or the command Edit | Go to Previous
Bookmark) to go up the document to the previous bookmark. Repeat either or both
commands as many times as you like.

5. Place the cursor in one of the bookmarked lines and select the menu command Edit |
Insert/Remove Bookmark. The bookmark is removed.

6. Save and close the file. No bookmark information is saved with the file. Reopen the file
to check this.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH
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2

XML Schemas: Basics

An XML Schema describes the structure of an XML document. An XML document can be
validated against an XML Schema to check whether it conforms to the requirements specified in
the schema. If it does, it is said to be valid; otherwise it is invalid. XML Schemas enable
document designers to specify the allowed structure and content of an XML document and to
check whether an XML document is valid.

The structure and syntax of an XML Schema document is complex, and being an XML
document itself, an XML Schema must be valid according to the rules of the XML Schema
specification. In XMLSpy, Schema View enables you to easily build valid XML Schemas by
using graphical drag-and-drop techniques. The XML Schema document you construct is also
editable in Text View and Grid View, but is much easier to create and modify in Schema View.

Objective
In this section of the tutorial, you will learn how to edit XML Schemas in Schema View.
Specifically, you will learn how to do the following:

Create a new schema file

Define namespaces for the schema

Define a basic content model

Add elements to the content model using context menus and drag-and-drop
Configure the Content Model View

After you have completed creating the basic schema, you can go to the next section of the
tutorial, which teaches you how to work with the more advanced features of XML Schema in
XMLSpy. This advanced section is followed by a section about schema navigation and
documentation in XMLSpy.

Commands used in this section
In this section of the tutorial, you will use Schema View exclusively. The following commands
are used:

Display Diagram (or Display Content Model View). This icon is located to the left of all
global components in Schema Overview. Clicking the icon causes the content model
of the associated global component to be displayed.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial
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XML Schemas: Basics

21 Creating a New XML Schema File

To create a new XML Schema file:

1. Select the menu option File | New. The Create new document dialog opens.

s

Create new document

Select the type of document pou wish to create:

-,

==

=il JZEE 1.3 Application Client

=il JZEE Connector 1.0 Resource Adapter
=il Serviet 2.3 Deployment Descriptor
bii XML Query Language

=il XML Query Language

wqgr XML Query Language for DB2
®OuUEery XML Query Language

xzd XBRL Taxonomy Schema

x=d XML Schema w1.0

x=d XML Schema v1.1

®Sig XML Signature

sl X5L Stvlesheet 1.0

m

-

Select a Stylelizion Stylesheet. . ] [ ]

][ Cancel ]

2. Inthe dialog, select the xsd (XML Schema v1.0) entry (the document description and
the list in the window might vary from that in the screenshot) and confirm with OK. An
empty schema file appears in the Main Window in Schema View.

3. Inthe Schema Design toolbar click the XSD 1.0 mode button (see screenshot below)

so that Schema View is in XSD 1.0 editing mode.

Schema

Design
e s [8) b e & | e

-

4. You are prompted to enter the name of the root element.

SIEEE

x

ﬁelemem ENTER_HAME_OF_ROOT_ELEMEHT i=nn: Comment o

5. Double-click in the highlighted field and enter company. Confirm with Enter. Company is
now the root element of this schema and is created as a global element. The view you
see in the Main Window (screenshot below) is called the Schema Overview. It provides
an overview of the schema by displaying a list of all the global components in the top
pane of the Main Window; the bottom pane displays the attributes and identity
constraints of the selected global component. (You can view and edit the content model
of individual global components by clicking the Display Diagram icon to the left of that

global component.)

Altova XMLSpy 2014 Tutorial
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x

ja“:[‘.nmment describing your root element

Aftributes | Identity constraints

EIEEE

MName Type Uze

Default

Fixed

6. In the Annotations field (ann) of the company element, enter the description of the

element, in this case, Root element.

7. Click the menu option File | Save, and save your XML Schema with any name you like

(rddressFirst.xsd, for example).

© 2013 Altova GmbH
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2.2

Defining Namespaces

XML namespaces are an important issue in XML Schemas and XML documents. An XML
Schema document must reference the XML Schema namespace and, optionally, it can define a
target namespace for the XML document instance. As the schema designer, you must decide
how to define both these namespaces (essentially, with what prefixes.)

In the XML Schema you are creating, you will define a target namespace for XML document
instances. (The required reference to the XML Schema namespace is created automatically by
XMLSpy when you create a new XML Schema document.)

To create a target namespace:

1. Select the menu option Schema Design | Schema settings. This opens the Schema

Settings dialog.
Schema settings @
elementFomDefault @) qualified ungualified
attributeFormD efault: qualified @ unqualified
blockDefault: -
finalCrefault: -
werzion: 1.0
wrnl:lang: id:

Mo targetM amespace

@) targeth amespace: hitp: /fmy-company. com/hamespace
e |
== %]
Prefx Namespace
hitp./fmy-company. com/namespace
boi:3 hitp-fwrerw. w3 org2001/XMLS chema

] ] | Cancel

2. Click the Target Namespace radio button, and enter
http://my-company.com/namespace. In XMLSpy, the namespace you enter as the
target namespace is created as the default namespace of the XML Schema document
and displayed in the list of namespaces in the bottom pane of the dialog.

3. Confirm with the OK button.

Please note:

e The XML Schema namespace is automatically created by XMLSpy and given a prefix
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of xs:.

¢ When the XML document instance is created, it must have the target namespace
defined in the XML Schema for the XML document to be valid.
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2.3

Defining a Content Model

In the Schema Overview, you have already created a global element called company. This
element is to contain one Address element and an unlimited number of person elements—its
content model. Global components that can have content models are elements, complexTypes,
and element groups.

In XMLSpy, the content model of a global component is displayed in the Content Model View of
Schema View (screenshot below). To view and edit the content model of a global component,

click the Display Diagram icon located to the left of the global component.

EIEEE x

ﬂ element ‘Company {ann:Root element

In this section, you will create the content model of the Company element.

Creating a basic content model
To create the content model of the company element:

1. In the Schema Overview, click the Display Diagram icon of the company element.
This displays the content model of the company element (screenshot below), which is
currently empty. Alternatively, you can double-click the company entry in the
Components entry helper to display its content model.

B B

Foot elernent

B o

2. A content model consists of compositors and components. The compositors specify
the relationship between two components. At this point of the company content model,
you must add a child compositor to the Company element in order to add a child
element. To add a compositor, right-click the company element. From the context menu
that appears, select Add Child | Sequence. (Sequence, Choice, and All are the three
compositors that can be used in a content model.)
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add child

Insert

append
hange Model

Mew Global
Make Global

Cpkional
IInbounded

Reference

Go ko Definition

Edit

Edit Annotation in Diagram

Whale Annotation Data.. .

Elerment

Sequence
Choice

all
Group
Any

Aktribuke
Attribute Group
Ay Atkribute

This inserts the Sequence compositor, which defines that the components that follow

must appear in the specified sequence.

El

Foompony E-()

Roat elerment

Right-click the Sequence compositor and select Add Child | Element. An unnamed

element component is added.

Enter address as the name of the element, and confirm with Enter.

El

| Company [%]—(—-H—:E—Fﬂddress

Roat elernent

Right-click the Sequence compositor again, select Add Child | Element. Name the
newly created element component person.
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Enddress

Company [Tl]—(—--— =

Root elernent

You have so far defined a schema which allows for one address and one person per
company. We need to increase the number of person elements.
6. Right-click the person element, and select Unbounded from the context menu. The

person element in the diagram now shows the number of allowed occurrences: 1 to
infinity.

E

Address

| Company I:Tl]—(—"-— =

Roat elerment

Alternatively, in the Details Entry Helper, you can edit the minoOcc and maxocc fields to
specify the allowed number of occurrences, in this case 1 and unbounded, respectively.

Adding additional levels to the content model structure

The basic content model you have created so far contains one level: a child level for the
company element which contains the Address and person elements. Now we will define the
content of the address element so it contains Name, Street, and city elements. This is a

second level. Again we need to add a child compositor to the address element, and then the
element components themselves.

Do this as follows:
1. Right-click the address element to open the context menu, and select Add Child |

Sequence. This adds the Sequence compositor.

2. Right-click the Sequence compositor, and select Add Child | Element. Name the newly
created element component Name.

Address [Tl:l—(—-ﬂ—jEI—FHame

Company [Tl:l—(—"-— =

Root elernent

Complex types, simple types, and XML Schema data types
Till this point, we have not explicitly defined any element type. Click the Text tab to display the
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Text View of your schema (listing below). You will notice that whenever a Sequence compositor
was inserted, the xs:sequence element was inserted within the xs: complexType element. In
short, the company and address elements, because they contain child elements, are complex
types. A complex type element is one which contains attributes or elements.

<xs:element name="Company">
<xs:annotation>
<xs:documentation>Root element</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:sequence>
<xs:element name="Address">
<xs:complexType>
<xs:sequence>
<xs:element name="Name"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="Person"/>
</xs:sequence>
</xs:complexType>
</xs:element>

Simple type elements, on the other hand, contain only text and have no attributes. Text can be
strings, dates, numbers, etc. We want the Name child of Address to contain only text. Itis a
simple type, the text content of which we want to restrict to a string. We can do this using the
XML Schema data type xs:string.

To define the Name element to be of this datatype:

1. Click the Schema tab to return to Schema View.

2. Click the name element to select it.

3. Inthe Details Entry Helper, from the dropdown menu of the type combo box, select
the xs:string entry.

narme M armne
Address [%]—(—m—:EI—FHame | izF ef O
Compamy ['L]_(_..._ =] mindoc |1
T
root elernent = ype

content :-cs:nu:uralizedE
derivedBy [+sMOTATION

default [#epozitivelnte
fiwed wz:[AMame
hillable

block,

Farrn

Note that both minocc and maxocc have a value of 1, showing that this element occurs
only once.

The text representation of the Name element is as follows:

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

Please note: A simple type element can have any one of several XML Schema data types. In
all these cases, the icon indicating text-content appears in the element box.
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24 Adding Elements with Drag-and-Drop

You have added elements using the context menu that appears when you right-click an element
or compositor. You can also create elements using drag-and-drop, which is quicker than using
menu commands. In this section, you will add more elements to the definition of the address
element using drag-and-drop, thus completing this definition.

To complete the definition of the address element using drag-and-drop:

1. Click the name element of the address element, hold down the Ctrl key, and drag the
element box with the mouse. A small "plus" icon appears in the element box, indicating
that you are about to copy the element. A copy of the element together with a connector
line also appears, showing where the element will be created.

Company [%]—(—--— =

Foat elernent

W |

Address ———— H
e

EF‘ETSD

2. Release the mouse button to create the new element in the address sequence. If the
new element appears at an incorrect location, drag it to a location below the Name

element.

o

1.m

Frame |
4&1{

3. Double-click in the element box, and type in street to change the element name.
4. Use the same method to create a third element called city. The content model should

now look like this:

Company [%]—(—--— =

Roat elernent

The address element has a sequence of a Name, a Street, and a city element, in that

order.
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2.5 Configuring the Content Model View
This is a good time to configure the Content Model View. We will configure the Content Model
View such that the type of the element is displayed for each element. Do this as follows:

1. Select the Content Model View (click the Content Model View icon ) of a component
in order to enable the Configure view command.

2. Select the menu option Schema Design | Configure view. The Schema Display
Configuration dialog appears.

s

Schema display configuration

Element | Attibute Ok

BHI|= LV Cancel
EE'— nilable -
‘_’: aul pattern
Teed substGrp
ength targeths Clear all
n/maxExc totalDig E
nimaxinc type
pattern whiteSp i Predefined
type type | il
Load/S ave

Single ine zettings

@ Single content

@ Always show line

Common line settings

Show ling dezcriptions

1 Double content ) Hide line if no value

Widths Distances

Min: | Parent/Child: —}

b an: {} Child/Child: {}

Show in diagram Drraw direction
[] &nnatations, limit width; {1 @ Harizortal

Substitution group chain 1 ertical

[ Atributes
[ Identity Constraints

Srart restriction

Enabled

3. Click the Append == icon (in the Element tab) to add a property descriptor line for
each element box.

4. From the dropdown menu, select type (or double-click in the line and enter "type").
This will cause the data type of each element to be displayed in the Content Model
View.

5. Inthe Single Line Settings pane, select Hide Line If No Value. This hides the
description of the datatype in the element box if the element does not have a datatype
(for example, if the element is a complex type).
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“Hame
ype | waatring

|

Address E]_(_..._ Street
bype | xastring

Company E]_(_..._ =

ype | waatring

Notice that the type descriptor line appears for the Name, street, and city elements,
which are simple types of type xs:string, but not for the complex type elements. This
is because the Hide Line If No Value toggle is selected.

6. Inthe Single Line Settings group, select the Always Show Line radio button.

7. Click OK to confirm the changes.

Hame
bype | s string
—
Address Street
Iype ype | waatring
|
Company City
bype: bype | xa: string
Ea._ |
Person
bype |
1.0

Notice that the descriptor line for the data type is always shown—even in element
boxes of complex types, where they appear without any value.

Please note:
e The property descriptor lines are editable, so values you enter in them become part of
the element definition.
e The settings you define in the Schema display configuration dialog apply to the schema
documentation output as well as the printer output.
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2.6 Completing the Basic Schema

You have defined the content of the address element. Now you need to define the content of
the person element. The person element is to contain the following child elements, all of which
are simple types: First, Last, Title, PhoneExt, and Email. All these elements are mandatory
except Title (which is optional), and they must occur in the order just specified. All should be
of datatype xs:string except PhoneExt, which must be of datatype xs:integer and limited to

2 digits.

To create the content model for person:

1. Right-click the person element to open the context menu, and select Add Child |
Sequence. This inserts the Sequence compositor.

2. Right-click the Sequence compositor, and select Add Child | Element.

3. Enter rirst as the name of the element, and press the Tab key. This automatically
places the cursor in the type field.

Address

~Name

type | xs:string

Street

type | xs:string

ﬂ

type | xs:string

=First
‘[:_.-p& K trinG ll

ws NMTOKENS -
=& nonMegativelnteger
=& nonPositivelnteger
®&:normalizedString
s NOTATION
»&:positivelnteger
wz:QName

wz:zhort

wa-time -

=

4. Select the xs:string entry from the dropdown list or enter it into the type value field.
5. Use the drag-and-drop method to create four more elements. Name them Last, Title,
PhoneExt, and Email, respectively.

© 2013 Altova GmbH

Altova XMLSpy 2014 Tutorial



26

XMLSpy Tutorial XML Schemas: Basics

Address
] [=]
trpe| (=)

1

First
Iype |xs:s.1ring

!
ﬂ

Iype |xs:s.1ring

Person Title
Iype Iype |xs:string

1.0 S —
~ PhoneExt

Iype |xs:string

1

= Emnail

Iype |xs:string

Please note: You can select multiple elements by holding down the Ctrl key and clicking each
of the required elements. This makes it possible to, e.g., copy several elements at once.

Making an element optional

Right-click the Tit1le element and select Optional from the context menu. The frame of the
element box changes from solid to dashed; this is a visual indication that an element is
optional.

= Details X
 [First , :
bype: | s string Lt mite Y|~
_ sHef O
| | Last minOce |0
bype | s string maxOce |1 |
type xs:stringﬂ'E;
content  |simple  + |
derivedB ﬂ |
| [FPhoneExt default =
bype | xs:string fixed =]
- nillable x| -
~ Email 5 s
bype |xs:s‘tring Details | SimpleType

In the Details Entry Helper, you will see that minocc=0 and max0cc=1, indicating that the
element is optional. Alternatively to using the context menu to make an element optional, you
can set minocc=0 in order to make the element optional.

Limiting the content of an element
To define the PhoneExt element to be of type xs:integer and have a maximum of two digits:

1. Double-click in the type field of the PhoneExt element, and select (or enter) the
xs:integer entry from the dropdown list.
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miFy
ma
typ
[nly

der
daf

bype [walanguage

The items in the Facets Entry Helper change at this point.
2. Inthe Facets Entry Helper, double-click in the max1nc1 field and enter 99. Confirm with

Enter.
name PhoneExt
Er
N First cRef |
tvpe | xs:string mnOce |1

Details | SimpleTyp

Facets
 PhoneExt
—{ min/maxinc |99 R
type x=iinteger maxincl |59

This defines that all phone extensions up to, and including 99, are valid.
3. Select the menu option File | Save to save the changes to the schema.

Please note:

e Selecting an XML Schema datatype that is a simple type (for example, xs:string or
xs:date), automatically changes the content model to simple in the Details Entry
Helper (content = simple).

e Adding a compositor to an element (sequence, choice, or all), automatically changes
the content model to complex in the Details Entry Helper (content = complex).

e The schema described above is available as addressFirst.xsd in the C:\Documents
and Settings\<username>\My Documents\Altova\XMLSpy2014\
Examples\Tutorial folder of your XMLSpy application folder.
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XML Schemas: Advanced

Now that you have created a basic schema, we can move forward to a few advanced aspects of
schema development.

Objective
In this section, you will learn how to:

e Work with complex types and simple types, which can then be used as the types of
schema elements.

e Create global elements and reference them from other elements.

o Create attributes and their properties, including enumerated values.

You will start this section with the basic addressFirst.xsd schema you created in the first part
of this tutorial.

Commands used in this section
In this section of the tutorial, you will use Schema View exclusively. The following commands
are used:

oif Display Diagram (or Display Content Model View). This icon is located to the left of all
global components in Schema Overview. Clicking the icon causes the content model
of the associated global component to be displayed.

Display All Globals. This icon is located at the top left-hand corner of the Content
Model View. Clicking the icon switches the view to Schema Overview, which displays
all global components.

Append. The Append icon is located at the top left-hand corner of the Schema
= Overview. Clicking the icon enables you to add a global component.
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3.1

Working with Complex Types and Simple Types

Having defined the content model of an element, you may decide you want to reuse it
elsewhere in your schema. The way to do this is by creating that element definition as a global
complex type or as a global element. In this section, you will work with global complex types.
You will first create a complex type at the global level and then extend it for use in a content
model. You will learn about global elements later in this tutorial.

Creating a global complex type

The basic address element that we defined (containing Name, Street, and city elements) can
be reused in various address formats. So let us create this element definition as a complex
type, which can be reused.

To create a global complex type:

1. In the Content Model View, right-click the address element.

2. In the context menu that now appears, select Make Global | Complex type. A global
complex type called AddressType is created, and the address element in the Company
content model is assigned this type. The content of the address element is the content
model of addressType, which is displayed in a yellow box. Notice that the datatype of
the Address element is now AddressType.

et
| _EHame
| ype | waatring |
] Addres= #@ =Street |
[ype | AddressType t':.fpe|xs:31ring |
|
e
B ype | waatring |
| T 1
Person |l
_twe (—F
1.

3. Click the Display All Globals icon. This takes you to the Schema Overview, in which
you can view all the global components of the schema.

4. Click the expand icons for the element and complexType entries in the Components
entry helper, to see the respective schema constructs.
The Schema Overview now displays two global components: the company element and
the complex type addressType. The Components Entry Helper also displays the
AddressType complex type.
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— Al - =
% = EE e » |C|:|m|:u:|nents a
oif| clemert Company anin:Root element Belement (1) ﬂ
=&[complenType AddressType e ~[E]Company

HeoomplexType (2}
AddressType
xsanyType
H=impleType (45)

5. Click on the Content Model View icon of addressType to see its content model (
screenshot below). Notice the shape of the complex type container.

El

~Hame

type | xs: string

L Street
(AddrESST}I'FE I:TIJ_( A bype | xs: string

W

City
bype | wa: string

6. Click the Display All Globals icon to return to the Schema Overview.

Extending a complex type definition

We now want to use the global addressType component to create two kinds of country-specific
addresses. For this purpose we will define a new complex type based on the basic
AddressType component, and then extend that definition.

Do this as follows:
1. Switch to Schema Overview. (If you are in Content Model View, click the Display All
Globals icon .)

2. Click the Append icon L™= at the top left of the component window. The following menu
opens:

2= H - x

ann:Root element

Impart
Include

Redefine

Elernent

Group

SimpleType

ComplexType
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3. Select ComplexType from the menu. A new line appears in the component list, and the
cursor is set for you to enter the component name.

4. Enter us-address and confirm with Enter. (If you forget to enter the hyphen character "
-"and enter a space, the element name will appear in red, signalling an invalid

character.)

off | elemert

—= A -
S5 = -
Company
ﬁcnmplexwpe AddressType  ann

by | Components

ann:FRoot element

Helement (1)
El Company
ElcomplexType (3}
AddressType
(Z] US-Address
xsanyType
EsimpleType (45)

5. Click the Content Model View icon of us-aAddress to see the content model of the
new complex type. The content model is empty (see screenshot below).
6. Inthe Details entry helper, click the base combo box and select the addressType

entry.

E

US-Address

=

s

| Zomponents o x
BElelement (1} -
~[ElCompany

EcomplexType (3}
AddressType
(Z] US-Address
xsanyType

B o

| Globals | Mamespa...| Identity ...

Details
narme US-4ddress
baze :
mixed
abstract  [US-Address
block, wzanySimplaT ype
firal wzanyT ype
id wzanylRl -

The Content Model View now displays the addressType content model as the content
model of US-Address (screenshot below).
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El ﬂ |C|:um|:u:|nents ax
Helement (1) -
~[ElCompany
HcomplexType (3}

o AddressType
|—A{I{I| essType | Us-Address
= o] xsamyType -
—
o of
ype | xEstrin
I yoe | - | Globals | Mamespa...| Identity ...
—_—
(Us-Address [} {---- Street | Details
| type | xa string |
PSS nanme 15-Address -
| City : | baze ddressType Ld
| bype |3 string ] derivedBy | extension =l
- ____ riixed =l
abstract =l
block, =1
LI final =1 =]

7. Now we can extend the content model of the us-address complex type to take a ZIP
Code element. To do this, right-click the us-address component, and, from the context
menu that appears, select Add Child | Sequence. A new sequence compositor is
displayed outside the addressType box (screenshot below). This is a visual indication
that this is an extension to the element.

El

—_—

| AddressType o
—

| ] Hame

| bype |xs:3tring

Street
US-Add |}|f|-|— =
( rees _( e bype |xs:3tring

Ik

bype |xs:3tring
sl

8. Right-click the new sequence compositor and select Add Child | Element.

9. Name the newly created element zip, and then press the Tab key. This places the
cursor in the value field of the type descriptor line.

10. Select xs:positiveInteger from the dropdown menu that appears, and confirm with

Enter.
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-
AddressType

| ~Hame

Iype |xs:5:tring

l

(us-n.ddress |}:}|—_( j] Street

| Iype |xs:31ring

| o Iype | wEstring
y____ ——— __

=

Ivpe |xs:pu:us'rtivelnteger
< LB

ﬂ

You now have a complex type called us-address, which is based on the complex type
AddressType and extends it to contain a ZIP code.

Global simple types

Just as the complex type us-address is based on the complex type addressType, an element
can also be based on a simple type. The advantage is the same as for global complex types:
the simple type can be reused. In order to reuse a simple type, the simple type must be defined
globally. In this tutorial, you will define a content model for US states as a simple type. This
simple type will be used as the basis for another element.

Creating a global simple type
Creating a global simple type consists of appending a new simple type to the list of global
components, naming it, and defining its datatype.

To create a global simple type:
1. Switch to Schema Overview. (If you are in Content Model View, click the Display All

Globals icon .)

Click the Append icon, and in the context menu that appears, select SimpleType.
Enter us-state as the name of the newly created simpleType.

Press Enter to confirm. The simple type us-state is created and appears in the list of
simple types in the Components Entry Helper (Click the expand icon of the simpleType
entry to see it).

hon
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% E EE o X Components
oif|element Company ann:Foot element Helement (1) -
ﬂcumplexwpe AddressType ann: ~[E]Company
off|complexType  US-Address  ann BHeomplexType (3)
A s I Sa || @ AddressType
(] US-Address

] xs:amyType
HsimpleType (48}

-(Z] US-State

-Z] xs:amySimpleType

Globals | Mamespa...| Identity ...

5. Inthe Details Entry Helper (screenshot below), place the cursor in the value field of
restr and enter xs:string, or select xs: string from the dropdown menu in the
restr value field.

Details *
=
El= I
name US-State
£ na LI
xs.normalizedString =
xs:NOTATION
=g positivelnteger
==z 0MName
=s:short
=s:time
=s:token -
SimpleType

This creates a simple type called us-state, which is of datatype xs:string. This
global component can now be used in the content model of us-address.

Using a global simple type in a content model
A global simple type can be used in a content model to define the type of a component. We will
use Us-state to define an element called state in the content model of us-address.

Do the following:

In Schema Overview, click the Component Model View icon of Us-Address.
Right-click the lower sequence compositor and select Add Child | Element.
Enter state for the element name.

Press the Tab key to place the cursor in the value field of the type descriptor line.
From the drop-down menu of this combo box, select us-state.

Ok wn =
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Ly e

xs:string
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[US—Address [Tj—'__(

o

Ly e

xs:string

ﬂ

Ly e

xs:string

|
|
|
et |
|
|
|

I _

Ly e

s positivelnteger

UK-Address

Us-Address

The state element is now based on the us-state simple type.

Creating a second complex type based on AddressType

We will now create a global complex type to hold UK addresses. The complex type is based on
AddressType, and is extended to match the UK address format.

Do the following:

1. In Schema Overview, create a global complex type called uk-address, and base it on

AddressType (base:Addres sType).

2. Inthe Content Model View of UK-Address, add a postcode element and give it a type

of xs:string.

Your UK-Address content model should look like this:
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|
L

UK-Address [ —(:D

type |xs:5tring

Street

type |xs:5tring

‘1

type |xs:5tring

=

_E:E'_ Postcode
tpe | xs:string

| Details 4

| name Postoode | -
cRef D

| minQecc |1

| maxOcc |1 x|
type x5 string | 3

| content | simple |

| derivedB hdl
defau |

| fiwed |
nillable x| -

Details | SimpleType

Note:

In this section you created global simple and complex types, which you then used in

content model definitions. The advantage of global types is that they can be reused in
multiple definitions.
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3.2 Referencing Global Elements

In this section, we will convert the locally defined person element to a global element and

reference that global element from within the company element.

Click (Display All Globals) to switch to Schema Overview.
2. Click the Display Diagram icon of the company element.

3. Right-click the person element, and select Make Global | Element. A small link arrow
icon appears in the person element, showing that this element now references the
globally declared person element. In the Details Entry Helper, the isref check box is
now activated.

Address

[+

I_]
tvpe | AddressType

N T — .

1 x

|« l«

G I O

Details

4. Click the Display All Globals icon to return to Schema Overview. The person

element is now listed as a global element. It is also listed in the Components Entry
Helper.
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% % EE Koar) » |Cl:lm|:u:|nent5 ax
eif|clement Company =i Roct elemert | | | Elelement (2) =]
o8| complexType  AddressType  =nn -[E]Company
ﬂmmplexwpe US-Address ann: -[E]Person
zimpleType US-State ann: EloomplexType (4)

=i8|complexType  UK-Address  =nn: ~(z] AddressType

- . : (Z] UK-Address
zglelemert S ~{z] US-Address

] xs:amyType
EH=impleType (46)

4 o

Globals | Mamespa,..| Idenkity ...
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5. In the Components Entry Helper, double-click the person element to see the content
model of the global person element.

W

First
bype | xaistring

|

Last
ype | waatring

Person | =Ti
e ibype [ xe:string

Ear . c. |
|| PhoneExt
ype | xalirteger

|

EMail
bype | xaistring

Notice that the global element box does not have a link arrow icon. This is because it is
the referenced element, not the referencing element. It is the referencing element that
has the link arrow icon.

Please note:

e An element that references a global element must have the same name as the global
element it references.

e A global declaration does not describe where a component is to be used in an XML
document. It only describes a content model. It is only when a global declaration is
referenced from within another component that its location in the XML document is
specified.

A globally declared element can be reused at multiple locations. It differs from a globally
declared complex type in that its content model cannot be modified without also
modifying the global element itself. If you change the content model of an element that
references a global element, then the content model of the global element will also be
changed, and, with it, the content model of all other elements that reference that global
element.
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3.3 Attributes and Attribute Enumerations

In this section, you will learn how to create attributes and enumerations for attributes.

Defining element attributes
1. In the Schema Overview, click the person element to make it active.

=
2. Click the Append icon L™=, in the top left of the Attributes/Identity Constraints tab group
(in the lower part of the Schema Overview window), and select the Attribute entry.

ﬂ- Emen Company ann:Root element
ﬂ:s-* xType AddrezsType ann:
EHES vpe US-Address ann:
simpleType U 5-5tate ann:
off | complexType UK-Address ann:
of8|element |Persnn ann:

Attributes | Identity n:nnstraints|

=
Bl= |
Attribute Use Default Fixed

Attribute Group
Any Attribute

Enter Manager as the attribute name in the Name field.
Use the Type combo box to select xs:boolean.
Use the Use combo box to select required.

SRS

ahw

ﬂ ele Company ann:Root element
ﬁ complexType AddressType ann:
ﬁ:c- xType US-Address ann:
5 P U5-5tate ann:
ﬂ:c- ype UK-Address ann:
Bl EE Person iann:

Attributes | Identity u:nnstraints|

SIS X

MName Type Uze Default Fixed
Manager x5:hoolean _* | required |
Programmer xs:boolean - ||optional - |

6. Use the same procedure to create a Programmer attribute with Type=xs:boolean and
Use=optional.
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Defining enumerations for attributes

Enumerations are values allowed for a given attribute. If the value of the attribute in the XML
instance document is not one of the enumerations specified in the XML Schema, then the
document is invalid. We will create enumerations for the pegree attribute of the person
element.

Do the following:

1. In the Schema Overview, click the person element to make it active.

2. Click the Append icon % in the top left of the Attributes window, and select the
Attribute entry.

3. Enter pegree as the attribute name, and select xs:string as its type.

4. With the pegree attribute selected, in the Facets Entry Helper, click the Enumerations
tab (see screenshot).

Attributes | |dentity constraints Facets >
—= Al E =
S\ EEE] ElEE
Name Type Use Default Fixed BA
Manager | x=:boole * |required | MA
Programmer x=:boole  |optional - | Ph.D)
- - - - 1 _ — _
a4 = = Facets | Patterns| Enurn...| Sampl...

=

In the Enumerations tab, click the Append icon .

Enter Ba, and confirm with Enter.

Use the same procedure to add two more enumerations: Ma and phb.

Click on the Content Model View icon of Person.

attributes El atributes

bype | xs:string i Programmer |
Person [ i
E =Last : Degree ;

Iype |xs:string _________

© Noo

|

_E)E'__ ) _E' Title Person L First _
ihype | xestring ’7 bype |xs:s:tr|ng

‘ne

The previously defined attributes are visible in the Content Model View. Clicking the
expand icon displays all the attributes defined for that element. This display mode and
the Attributes tab can be toggled by selecting the menu option Schema Design |
Configure view, and checking and unchecking the Attributes check box in the Show
in diagram pane.

9. Click the Display all Globals icon to return to the Schema Overview.

Saving the completed XML Schema

Please note: Before saving your schema file, rename the addressLast.xsd file that is
delivered with XMLSpy to something else (such as addressLast original.xsd), SO as not to
overwrite it.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH



XMLSpy Tutorial XML Schemas: Advanced 43

Save the completed schema with any name you like (File | Save as). We recommend you save
it with the name AddressLast.xsd since the XML file you create in the next part of the tutorial
will be based on the addressLast.xsd schema.
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4 XML Schemas: XMLSpy Features

After having completed the XML Schema, we suggest you become familiar with a few
navigation shortcuts and learn about the schema documentation that you can generate from
within XMLSpy. These are described in the subsections of this section.

Commands used in this section
In this section of the tutorial, you will use Schema View exclusively. The following commands
are used:

Display Diagram (or Display Content Model View). This icon is located to the left of all
global components in Schema Overview. Clicking the icon causes the content model
of the associated global component to be displayed.
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4.1

Schema Navigation

This section shows you how to navigate Schema View efficiently. We suggest that you try out
these navigation mechanisms to become familiar with them.

Displaying the content model of a global component
Global components that can have content models are complex types, elements, and element
groups. The Content Model View of these components can be opened in the following ways:

e In Schema Overview, click the Display Diagram icon to the left of the component
name.

¢ In either Schema Overview or Content Model View, double-click the element, complex
type, or element group in the Components Entry Helper (screenshot below). This
displays the content model of that component.

Components

Elelement (2} |
-[E]Compamy

-[E]Person

ElcomplexType (4)

(] AddressType

-] UK-Address

-] US-Address

-] XsamyType

FH=impleType (46) =
Al _'*I_I
Globals | Mamespaces | Idenkiby

If you double-click any of the other global components (simple type, attribute, attribute
group) in the Components Entry Helper, that component will be highlighted in Schema
Overview (since such a component would not have a content model).

In the Components Entry Helper, the double-clicking mechanism works in both the Globals and
Namespaces tabs.

Going to the definition of a global element from a referencing element

If a content model contains an element that references a global element, you can go directly to
the content model of that global element or to any of its contained components by holding down
Ctrl and double-clicking the required element.

For example, while viewing the company content model, holding down Ctrl while double-clicking
Last opens the person content model and highlights the Last elementin it.
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El | Address +

x|
type | AddressType

Er
First

Company bype | xastring
Lype [%
Root elernent

|| ,Persun | =
ype

1.

When the Last element is highlighted, all its properties are immediately displayed in the
relevant entry helpers and information window.

Going to the definition of a complex type

Complex types are often used as the type of some element within a content model. To go
directly to the definition of a complex type from within a content model, double-click the name of
the complex type in the yellow box (see mouse pointer in screenshot below).

El —— — — — — —]
| n.dd[:%ssﬁme
| _EHame
| bype | e string
E—
Address L Street
type | AddressType | bype | e string
Eay. |
Company | L] Cm’ir
ype | xestring
type ,Persun | e
Roat elerment —'—E'
ype
1.0

This takes you to the Content Model View of the complex type.

=

~Hame

Iype |xs:string

|

" Street
(AddrESST}FPE E:]_( A~ bype | wEEtring

ﬂ

Iype |xs:string

Note: Just as with referenced global elements, you can go directly to an element within the
complex type definition by holding down Ctrl and double-clicking the required element
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in the content model that contains the complex type.

© 2013 Altova GmbH Altova XMLSpy 2014 Tutorial



48 XMLSpy Tutorial XML Schemas: XMLSpy Features

4.2 Schema Documentation

XMLSpy provides detailed documentation of XML Schemas in HTML and Microsoft Word (MS
Word) formats. You can select the components and the level of detail you want documented.
Related components are hyperlinked in both HTML and MS Word documents. In order to
generate MS Word documentation, you must have MS Word installed on your computer (or
network).

In this section, we will generate documentation for the AddressLast.xsd XML Schema.

Do the following:

1. Select the menu option Schema design | Generate documentation. This opens the
Schema Documentation dialog.

P "~

Schema documentation @
Documentation Design
@) Use fixed design for Schema documentation in HTML, Word or RTF format.
Use user-defined design for HTML, Ward, RTF or PDF format, Requires StyleVision.
Select SPS design: BpaltovaschemaDocte\OveralDocumentation. sps Browse Edit
Output format . .
P o | Shows result file after generation
Create di - . .
G reats diagrams as | Save zchema documentation zettings
Microsoft Ward PMG EMF
RTF Embed diagrams
POF (zee above) Create folder for diagrams
Generate links to local files
Split output to multiple files @ absolute
| Embed CSS in HTML relative to result fils
Ihclude Detailz
| Index | Simple Types | Diagram | Single Facets
| Global Attributes | Complex Types | Hamezpace | Patterns
| Global Elements | Groups | Type | Enumerations
| Local Attributes | Attribute Groups | Substitution Group | Attibutes
| Local Elements | Redefines | Children | Identity Constraints
/| Motations /| Referenced Schemas | Uged by | Annotationz
| Propertiez | Source code
Check #ll | | Uncheck &l | Checkal | | Uncheckal |
[ 0k l | Cancel |

2. For the Output Format option, select HTML, and click OK.
3. Inthe Save As dialog, select the location where the file is to be saved and give the file a
suitable name (say AddressLast.html). Then click the Save button.

The HTML document appears in the Browser View of XMLSpy. Click on a link to go to
the corresponding linked component.
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Schema AddressLast.xsd

schema location: C:\UsersiallhDocumentsAltoval XML 2013
\Examples\Tutorial\Addresslast.xsd
attributeFormDefaull: unqualified

elementFormDefault qualified
targethlameszpace;  hitp://my-company.com/namespace

Elements Complex types Simple types
Company AddressType US-5tate
Person UK-Address

US-Address

element Company

diagram Address 1

. Person

;

nameszpace | hitpl/imy-company.com/namespace
properties | content complex
children | Address Person

annotation | documentation
Root element

source | <xs:element name="Company” >
<5 rannotation=

</%s rannotation=
<x5 :complexTypes-
<X5:5equence=

</¥s isequence=
=/ w5 :complexType:
< w5 element=

tvpe | AddressType H

<xs :documentation=Root element</xs:documentation=

x5 :element name="Address" type="AddressType" />
xs:element ref="Person” maxOccurs="unbounded"” />

The diagram above shows the first page of the schema documentation in HTML form.
If components from other schemas have been included, then those schemas are also

documented.
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complexType Us-Address

diagram

| AddressType

l

| Hame
| bype | s string

(us-nddress [}]—|——(—--— W?;T:;mring

| Ivpe |:<s:s.1ring

]

ﬂ

Iype |><s:p|:us'rtivelnteger

E
State

type | IS-State

namespace

http: Smy-company . cominamespace

type

extenszion of AddressType

properties

name =-Address
bhaze AddrezsType

children

Hame Street City Zip State

SOUrce

=xzcomplexType name="UZ-Address"=
=xzcomplexContent=
=xzextenszion baze="AddrezsType"=
KT SROUENCES
=xzelement name="Zip" type="xz: positivelnteger"t=
xzelement name="5State" type="1=-State"r=
=fE sequences
=z extension=
=txz complexContent=
alescomplexTypes

The diagram above shows how complex types are documented.
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elemert Us-Address/Zip

diagram

Fzip
type | xspositivelrteger

NAamespace

Hitp: Smy-company . cominamespace

type

xe:positivelnteger

properties

name Lip
izRef 0
contert simple

S0UrCe

=xzelement name="Zip" type="xz: poztivelrteger'=

element US-Address/State

oi e ]
iggram State

type | US-State

namespace | hitpodfmy-company comnamespace
type | US-State
properties name State
izRef 0
contert simple
zource | =xzelement name="State" type="US-State"i=

simpleType US-State

NAMespace

Hitp: Smy-company .comnamespace

type

Hsistring

properties

name =-State

uzed by

eletnert US-Address/State

S0Urce

=xz simpleType name="U5-State"=
=xarestriction base="xz string"r=
=fxs zimpleTypes=

The diagram above shows how elements and simple types are documented.

You can now try out the MS Word output option. The Word document will open in MS Word. To
use hyperlinks in the MS Word document, hold down Ctrl while clicking the link.
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5 XML Documents

In this section you will learn how to create and work with XML documents in XMLSpy. You will
also learn how to use the various intelligent editing features of XMLSpy.

Objective
The objectives of this section are to learn how to do the following:

e Create a new XML document based on the addressLast.xsd schema.

e Specify the type of an element so as to make an extended content model for that
element available to the element during validation.

¢ Insert elements and attributes and enter content for them in Grid View and Text View
using intelligent entry helpers.

e Copy XML data from XMLSpy to Microsoft Excel; add new data in MS Excel; and copy
the modified data from MS Excel back to XMLSpy. This functionality is available in the
Database/Table View of Grid View.

e Sort XML elements using the sort functionality of Database/Table View.

e Validate the XML document.

¢ Modify the schema to allow for three-digit phone extensions.

Commands used in this section
In this section of the tutorial, you will mostly use the Grid View and Text View, and in one
section Schema View. The following commands are used:

File | New. Creates a new type of XML file.

View | Text View. Switches to Text View.

View | Grid View. Switches to Enhanced Grid View.

it R R

XML | Table | Display as Table. Displays multiple occurrences of a single element
type at a single hierarchic level as a table. This view of the element is called the
Database/Table View (or simply Table View). The icon is used to switch between
the Table View and regular Grid View.

F7. Checks for well-formedness.
F8. Validates the XML document against the associated DTD or Schema.

Opens the associated DTD or XML Schema file.

(B [
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5.1 Creating a New XML File

When you create a new XML file in XMLSpy, you are given the option of basing it on a schema
(DTD or XML Schema) or not. In this section you will create a new file that is based on the
AddressLast.xsd schema you created earlier in the tutorial.

To create the new XML file:

1. Select the menu option File | New. The Create new document dialog opens.

I )

Create new document @
Select the type of document you wizh to create:;
whtml XHTML 1.1 -
= MS Office Excel OpenXML
il DocBook 4.5 Aricle
=ml DocBook 4.5 Book
=il EJB 2.0 Deployment Descriptor
xmil Extenszible Markup Language
=il JZEE 1.3 Application
=il JZEE 1.3 Application Client c
il JZEE Connector 1.0 Resource Adapter 1
il Serviet 2.3 Deployment Descriptor
i XML Query Language
=al ¥ML Querv Lanaouaoe i

Select a Styletizion Stylesheet. . ] [ ] ] [ Cancel

2. Selectthe Extensible Markup Language entry (or generic XML document entry) from
the dialog, and confirm with OK. A prompt appears, asking if you want to base the XML
document on a DTD or Schema.

s "

Mew file @

[f pou intend to create a new *ML document instance bazed on a
certain schema ar DTD, #MLSpy can automatically add the

proper azzighment for pou - in this case pleasze select whether pou
intend to bage your docurment on a DTOD or Schema:
o DTD

@ Schema

Othenmize pleaze click the cancel button o begin with a new
empty document.

3. Click the Schema radio button, and confirm with OK. A further dialog appears, asking
you to select the schema file your XML document is to be based on.

4. Use the Browse or Window buttons to find the schema file. The Window button lists all
files open in XMLSpy and projects. Select AddressLast.xsd (see Tutorial intfroduction
for location), and confirm with OK. An XML document containing the main elements
defined by the schema opens in the main window.

5. Click the Grid tab to select Grid View.

6. In Grid View, notice the structure of the document. Click on any element to reduce
selection to that element. Your document should look something like this:
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Al XIS
= version 1.0
| encoding 1ITF-&
< Company
= xmins Hitg: Smy-company comnamespace
= xmins:xsi bt SRy S org 2001 ML Schemad

= xsirschemaloca... http: Siny-company comnamespace
Addrezzlast x=d

> Address
| * Person Wanager=

7. Click on the = icon next to Address, to view the child elements of Address. Your
document should look like this:

- Company
= xmins http: Sy -company . comnamespace
imins:xsi it Shnewesny w3 org 2007 ML S chema-instd

= xsischema... http dmy-company comnamespace
Addrezslast.xsd

Address
{} Hame
{} Street
£} City

| = Pergon hManager=
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5.2

Specifying the Type of an Element

The child elements of address are those defined for the global complex type addressType (the
content model of which is defined in the XML Schema aAddressLast.xsd shown in the Schema
View screenshot below).

=l

~“Hame

bype | xastring

g Street
(AddressT}FlJE E]_( e bype | xEatring

1

ﬂ

ype | waatring

We would, however, like to use a specific US or UK address type rather than the generic
address type. You will recall that, in the addressLast.xsd schema, we created global complex
types for us-address and UK-Address by extending the AddressType complex type. The
content model of us-aAddress is shown below.

—_——
| AddressType _|

| “Hame
vpe | xsstring

|

|

~ Street |

(us-nddress I:+:|-|__(_."_ bype | e string |
|

|

|

| Fon |

| vpe | x=:string
o - - -

Fzip

vpe | ¥z positivelnteger
Foea. |
State

bype | US-State

In the XML document, in order to specify that the Address element must conform to one of the
extended address types (Us-Address Or UK-Address) rather than the generic AddressType,
we must specify the required extended complex type as an attribute of the address element.

Do the following:

1. In the XML document, right-click the Name element, and select Insert | Attribute from
the context menu.

) Name Insert |Ez  attibute  CeShift+
{3}

Street -
O city Append bz Element Chrl+3Shift+E
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An attribute field is added to the Address element.
2. Ensure that xsi: type is entered as the name of the attribute (screenshot below).
3. Press Tab to move into the next (value) field.

& Company
xming Hitp: Smy-company . cominamespace
xmins:xsf Http: Sheewsny S org 2001 XML chema-insts

xeirschema... hitp my-company cominamespace
Addresslast xsd

| xsictype s Addre:
{} Hame

{3} Street

{} City

| = Person Manager=

Address

4. Enter us-address as the value of the attribute.

Note: The xsi prefix allows you to use special XML Schema related commands in your XML
document instance. Notice that the the namespace for the xsi prefix was automatically
added to the document element when you assigned a schema to your XML file. In the
above case, you have specified a type for the address element. See the XML Schema
specification for more information.
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5.3 Entering Data in Grid View

You can now enter data into your XML document. Do the following:

1. Double-click in the Name value field (or use the arrow keys) and enter us dependency.

Confirm with Enter.
& Company
= xmins Hitp: Smy-company . cominamespace
= xmins:xsi bt Sy sed org 2001 ML S chema-instan

ysirzchema..

Address

| = Person hanager=

« bt Smy-company Cominamespace
Addresslast xsd

= xsiltype J=-Address

{} Street
{3} City

2. Use the same method to enter a street and city name (for example, Noble Ave and

Dallas).

3. Click the person element and press Delete to delete the person element. (We will add
it back in the next section of the tutorial.) After you do this, the entire address element
is highlighted.

4. Click on any child element of the address element to deselect all the child elements of
Address except the selected element. Your XML document should look like this:

MWL
& Company
= xmins bt my-company cominamespace
= xmins:xss hittp: A e 3 org 2001 ML Schema-insta

xsirs=chema...

Address

hittp: imy-company .comnamespace
Addresslast xed

= xsi:type US-Address
{} Hame IS dependency
{3} Street Mable Ayve
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54 Entering Data in Text View

Text View presents the actual data and markup of XML files in an easy-to-follow structural
layout, and provides schema-related intelligent editing features. Individual Text View features
can be switched on and off in the Text View Settings dialog (View | Text View Settings,

screenshot below).
€9 Text View Settings ==
b argins Tabs Wizual aid
| Line number margin Tab zize: 4 | Indentation guides —
] ; Cancel
| Bookmark. margin @ Inzert tabs End af line markers
| Falding margin Inzert spaces Whitezpace markers T
P Apply
K.ey map

Up One line up -

Drovr One line down

Lett One columnn left

Right Orne column right

Chl + Up Scroll one line up

Ctrl + Down Scroll one line down

Chrl + Left One word left

Chrl + Right One word right

alt+Up #ML element move up

Alt+ Dowen ML element move down -

The screenshot below shows the current XML file in Text View with features switched on

according to the settings in the dialog above.

<l-- edited with XMLSpy (http:

B <hAddress wsiitype="U5-Address"=
{ <Name=U5 depend&ncy-:,-"r-la'ren-
<Street=Noble Ave.</Strest=
i <City=Dallas«/City>
</ Address=

[ Y el BN s R T SN Y

=

<?uml wersion="1.0" en-::u:u:l'lng LTF S P
.altova. cor
B <Company xmlns="http: ,.f,.-'my company . com/namespace”
xmlns :xsi="http://wew.w3.org/2001/XML5chema-instance”
ws1 :schemalocation="http:/ /myv-company. com/namespace AddresslLast.xsd"=

'| __}

On the left are the three margins: (i) the line number margin, (ii) the bookmark margin
(containing two blue bookmarks), and (iii) the source folding margin (which allows you to

expand and collapse the display of XML elements).

Additionally, visual aids such as indentation guides, end-of-line markers, and whitespace
markers can be switched on and off, by checking and unchecking, respectively, their check
boxes in the Visual Aid pane of the Text View Settings dialog (see screenshot above). The
screenshot above has indentation guides switched on, and shows one indentation guide, at the

Address element.

Note: The Text View-related pretty-printing and bookmark features were covered in the

earlier Text View Settings section of this tutorial.
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Editing in Text View
In this section, you will enter and edit data in Text View in order to become familiar with the
features of Text View.

Do the following:

1.

2.

Select the menu item View | Text view, or click on the Text tab. You now see the XML
document in its text form, with syntax coloring.

Place the text cursor after the end tag of the Address element, and press Enter to add
a new line.

Enter the less-than angular bracket < at this position. A dropdown list of all elements
allowed at that point (according to the schema) is displayed. Since only the person
element is allowed at this point, it will be the only element displayed in the list.

<7uml wversion="1.0" encoding="UTF-8"7>
<l-- edited with XML Spy w4.0.1 U (http:/www.xmlspy. com) by
Alexander Pilz (private) --=
g =<Company xmlns="http://my-company. com/namespace” xmlns:xs1="
http:/ waw. w3, org,/2001 /XMLSchema-instance” xsi:schemalocation
="http://my-company. com/namespace
AddresslLast. xsd"=
= <Address xs1:type="U5-Address"=
{ <Name=U5 dependency«</Name=
<Street=Noble Ave.o/Strest=
i <City=Dallas</City=
- < Addresss

= <
EEPEPSDﬂl

Select the person entry. The person element, as well as its attribute Manager, are
inserted, with the cursor inside the value-field of the Manager attribute.
From the dropdown list that pops up for the Manager attribute, select true.

% </Address=

<Person Manager=""
« Company=
true

Move the cursor to the end of the line (using the End key if you like), and press the
space bar. This opens a dropdown list containing a list of attributes allowed at that
point. Also, in the Attributes Entry Helper, the available attributes are listed in red. The
Manager attribute is grayed out because it has already been used.

</ Addressx» )
{éersun Manager="true" Attributes
</ Company= = = Degree
= Programmer = Programmer
= x=1:type = ®51:type
= Manager

Select pegree with the Down arrow key, and press Enter. This opens another list box,
from which you can select one of the predefined enumerations (82, Ma, or phD).
(Enumerations are values that are allowed by the XML Schema.)
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<Perszon Manager="true" Degree=
</Company:

% </Address=

8. Select Ba with the Down arrow key and confirm with Enter. Then move the cursor to the
end of the line (with the End key), and press the space bar. Manager and Degree are
now grayed out in the Attributes Entry Helper.

</Addreszx Attributes
<Person Manager="true" Degres="BA"
</Company = Programmer = Programmer
= x51:type = xs1:type
= Degree
= Manager

9. Select programmer with the Down arrow key and press Enter.
{ </Address=

<Person Manager="true" Degree="BA" Programmer="f]"
< /Company> false

10. Enter the letter "£" and press Enter.

11. Move the cursor to the end of the line (with the End key), and enter the greater-than
angular bracket >. XMLSpy automatically inserts all the required child elements of
person. (Note that the optional Tit1e element is not inserted.) Each element has start
and end tags but no content.

B =<Company xmlns="http://my-company. com/namespace” xmlnsxsi="
http:/ waw. w3, org/2001/¥ML5chema-instance” xsi:s=chemalLocation="
http://my-company. com/namespace

AddressLast. xsd"=

= <Address xs1:type="US-Address"=

<Name=U5 dependencys/Name=

<Street=Noble Ave.</Strest=

<City=Dallas«</City=

- </ Address=

8 <Person Manager="true" Degree="BA" Programmer="false"=»
<First=</First=

<Last=</Last>

<PhaoneExt=</PhoneExt:=

<Emai l=<,/Email=

- k/Person=

- < /Company=

You could now enter the person data in Text View, but let's move to Grid View to see the
flexibility of moving between views when editing a document.

Switching to Grid View
To switch to Grid View, select the menu item View | Grid View, or click the Grid tab. The newly
added child elements of person are highlighted.

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH



XMLSpy Tutorial XML Documents 61

> XML =]
& Company

= xmins Hitg: Smy-company . cominamespace
xmins:xsf hittp: ity e 3 org/ 2001 SHMLSchems

= xsirschema... hitp:my-company .com/namespace

Addrezzlast xad

= Address «=itype=L=-Lddress

4 Person
= Manager true
= Degree B2

Programmer falze

as I

Now let us validate the document and correct any errors that the validation finds.
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5.5

Validating the Document

XMLSpy provides two evaluations of the XML document:

e A well-formedness check
e A validation check

If either of these checks fails, we will have to modify the document appropriately.

Checking well-formedness

An XML document is well-formed if starting tags match closing tags, elements are nested
correctly, there are no misplaced or missing characters (such as an entity without its semi-colon
delimiter), etc.

You can do a well-formedness check in any editing view. Let us select Text View. To do a
well-formedness check, select the menu option XML | Check well-formedness, or press the

F7 key, or click . A message appears in the Messages window at the bottom of the Main
Window saying the document is well-formed.

Notice that the output of the Messages window has 9 tabs. The validation output is always
displayed in the active tab. Therefore, you can check well-formedness in Tab1 for one schema
file and keep the result by switching to Tab2 before validating the next schema document
(otherwise Tab1 is overwritten with the validation result ).

~ >|a BWE 8|8] X showsmen Fx]

q @ File C:\Documents and Settings Wy Documents\WAhova WMLS Ry 201 1VExamplesiTutoriahCompanyFirst xml is well-formed. ;I

(]

[

Please note: This check does not check the structure of the XML file for conformance with the
schema. Schema conformance is evaluated in the validity check.

Checking validity
An XML document is valid according to a schema if it conforms to the structure and content
specified in that schema.

To check the validity of your XML document, first select Grid View, then select the menu option

XML | Validate, or press the F8 key, or click . An error message appears in the Messages
window saying the file is not valid. Mandatory elements are expected after the city elementin
Address. If you check your schema, you will see that the us-address complex type (which you
have set this address element to be with its xsi : t ype attribute) has a content model in which
the City element must be followed by a zip element and a state element.

Fixing the invalid document
The point at which the document becomes invalid is highlighted, in this case the city element.
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o :I Elerments
< Company

= ¥mins Hitp: Smy-company .cominamespace
sminsxsd kit fesnesy o3 orgl2001 SEMLSCchema-in

xeirache.. hitptny-company cominamespace
Addreszlast. xsd

Address
= xsi‘type s-Address Append | In;
{3} Hame IS dependenc :
{} Street Makle e Attributes
H{J City : = ¥sitype
Al Person

Now look at the Elements Entry Helper (at top right). Notice that the zip element is prefixed with
an exclamation mark, which indicates that the element is mandatory in the current context.

To fix the validation error:

1. In the Elements Entry Helper, double-click the zip element. This inserts the zip
element after the city element (we were in the Append tab of the Elements Entry
Helper).

2. Press the Tab key, and enter the Zip Code of the State (04812), then confirm with
Enter. The Elements Entry Helper now shows that the state element is mandatory (it
is prefixed with an exclamation mark). See screenshot below.

S ﬂ Elernents
& Company

= xmins hitp Simy -company commamespace
wminsxsf bt haeoesy e 3 argl2001 Sl Schema-in

xeirache.. hitpoiiny-company cominamespace
Addreszlast wad

Address
= xsitype Us-Address Append | Ire
£} Hame 1S dependenc
{} Street Mokle Ave Attributes
() City allas = xsitype
04812 o
.1 Person

3. Inthe Elements Entry Helper, double-click the state element. Then press Tab and
enter the name of the state (Texas). Confirm with Enter. The Elements Entry Helper
now contains only grayed-out elements. This shows that there are no more required
child elements of address.
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| L

{1 Co... edited with XML Spy w40 U {hitp: Seenesy mlspy.com)
alex pilz (ataova)

Company
= xmins hitp: Mmy-company cominamespace

3

x$irs.. httpc iy -campany comnamespace

Addresslast xsd
4 Address
= xsi:type U=-Addrezs
£} Hame LIS dependency
{} Street Mokle Lve
{3} City Dallas
{}Zip 04812
| ST

A| Person Manager=true Degree=B2 Programmer=fal

-

¥xmins:: hittp: oy e 3 orgl2001 ML Schema-inst:

Elerments

append | Insd

Aktributes

= x=itype

Completing the document and revalidating

Let us now complete the document (enter data for the person element) before revalidating.

Do the following:

1. Click the value field of the element rFirst, and enter a first name (say Fred). Then

press Enter.

4 Person
= Manager true
= Degree B2,
= Programmer falze

Fred

{} Last
{} PhoneExt

Ll {} Email

2. In the same way enter data for all the child elements of person, that is, for Last,
PhoneExt, and Email. Note that the value of PhoneExt must be an integer with a
maximum value of 99 (since this is the range of allowed pPhoneExt values you defined
in your schema). Your XML document should then look something like this in Grid View:
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3.

& Company

= xmins Hitp: Smy-company .cominamespace

= xmins:xsi Fttp Sy e S org 2001 ML S chema-instance

= xsirschemaloca... http: ny-campany .cominamespace
COPROGRA~T WHova WML Spy 2008 ExamplestT
utariahAddresslast . xsd

< Address
= xsi:type J=-Address
{} Hame IJS Dependency
{} Street Makle Ave.
{} City Dallaz
£} Zip 04312

L {3} State Texas

4 Person
= Manager true
= Degree B,
= Programmer falze
{} First Fred
{} Last Stiith
{} PhoneExt 22

| [ 4} Email S mithigsacark com

Click again to check if the document is valid. A message appears in the Messages
window stating that the file is valid. The XML document is now valid against its schema.

= | a) m/E) %[ 8]8] X] | svon Swar i
Q a File C:\Documerts and Settingshy Documents\Atova = MLSpy 201 1 ExamplesiTutariahCompanyFirst xml is walid. ;l
: |-

Select the menu option File | Save and give your XML document a suitable name (for
example CompanyFirst.xml). Note that the finished tutorial file CcompanyFirst.xml is
in the Tutorial folder, so you may need to rename it before you give that name to the
file you have created.

Please note: An XML document does not have to be valid in order to save it. Saving an invalid
document causes a prompt to appear warning you that you are about to save an invalid
document. You can select Save anyway, if you wish to save the document in its current invalid

state.
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5.6

Adding Elements and Attributes

At this point, there is only one person element in the document.

To add a new person element:

1.

2.

Click the gray sidebar to the left of the address element to collapse the address
element. This clears up some space in the view.

Select the entire Person element by clicking on or below the person element text in
Grid View. Notice that the person element is now available in the Append tab of the
Elements Entry Helper.

haletlire
{1 ... edited with XML Spy wd .0 U (hittp:ieeaese cmispy .com) b
alex pilz Cattova)

Company
= x¥mins hitp imy-company .comnamespace
Amiln... bittp: Sy e 3 orgl2001 ML= chema-instar

e, http:dmy-company cominamespace
Addresslast.xsd

 Address ==itype=1z-Addrezz
« Person
| Manager

3

Double-click the person element in the Elements Entry Helper. A new person element
with all mandatory child elements is appended (screenshot below). Notice that the
optional Tit1le child element of Person is not inserted.

4 Company
xmins hitg: itmey-company .cominamespace
xmins:xsi Fitpx Sy a3 0rgd 2001 SHMLSchema-instance
xsizschemaloca... hitp: dny-company com/namespace
COPROGR A W fova ML Sy 20061 E xamples Tutoriabddresslast xed
> Address «=itype=LS-Address

4 Person

= Manager true

= Degree BA,

= Programmer falze

£} First Fred

{}Last Smith

{} PhoneExt 22
Ll {3 Email Smith@rnork com
4 Person (1)

{} Last {} PhoneExt
_ _ 1 I

Switch to Grid View and then press F12 to switch the new person element from Table
View to normal Grid View.

Click on the Manager attribute of the new person element. Take a look at the Attributes
Entry Helper. The Manager entry is grayed out because it has already been entered.
Also look at the Info Window, which now displays information about the Manager
attribute. It is a required attribute and has therefore been added. The programmer
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attribute has not been added.
6. Inthe Append tab of the Attributes Entry Helper, double-click the programmer entry.

This inserts an empty programmer attribute after the Mmanager attribute.

4 Person Append |Insert |.|5.
= Manager true Aktributes
= Degree B2 = Degree
= Programmer falze = xsitype
£} First Frec = Manager
{} Last Simith = Programmer
{} PhoneExt 22
[ £} Email Smithi@reark.com
4 Person
= Manager
‘= Programmer _ Append |Insert | .
{} First =
{} Last 1. Entities

The programmer attribute is now grayed out in the Attributes Entry Helper.

You could enter content for the person element in this view, but let's switch to the
Database/Table View of Grid View since it is more suited to editing a structure with multiple

occurrences, such as person.
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5.7

Editing in Database/Table View

Grid View contains a special view called Database/Table View (hereafter called Table View),
which is convenient for editing elements with multiple occurrences. Individual element types can
be displayed as a table. When an element type is displayed as a table, its children (attributes
and elements) are displayed as columns, and the occurrences themselves are displayed as
rows.

To display an element type as a table, you select any one of the element type occurrences and
click the Display as Table icon % in the toolbar (XML | Table | Display as table). This causes
that element type to be displayed as a table. Descendant element types that have multiple
occurrences are also displayed as tables. Table View is available in Enhanced Grid View, and
can be used to edit any type of XML file (XML, XSD, XSL, etc.).

Advantages of Table View
Table View provides the following advantages:

¢ You can drag-and-drop column headers to reposition the columns relative to each
other. This means that, in the actual XML document, the relative position of child
elements or attributes is modified for all the element occurrences that correspond to the
rows of the table.

e Tables can be sorted (in ascending or descending order) according to the contents of
any column using XML | Table | Ascending Sort or Descending Sort.

e Additional rows (i.e., element occurrences) can be appended or inserted using XML |
Table | Insert Row.

e You can copy-and-paste structured data to and from third party products

e The familiar intelligent editing feature is active in Table View also.

Displaying an element type as a Table
To display the person element type as a table:

1. In Grid View, select either of the person elements by clicking on or near the person

text.

= Address «=sityvpe=l=-LAddress

4 Person
= Manager true
= Degree B
= Programmer falze
{} First Fred
{} Last Striith
{} PhoneExt 22

Ll {3} Email Simithigeork com

4 Person

Altova XMLSpy 2014 Tutorial © 2013 Altova GmbH



XMLSpy Tutorial XML Documents 69

2. Select the menu option XML | Table | Display as table, or click the Display as Table

% icon. Both person elements are combined into a single table. The element and
attribute names are now the column headers, and the element occurrences are the
rows of the table.

< Company
xmins http: Sny-company cominamespace
wmiln... bittp: Sy e 3 orgf20070 ML= chema-instance

xgirs... http: dmy-company cominamespace
Addreszlast . xsd

T Address «=itype=_z-Addrezz
Person )

- Manager Degree Programmer
[fwe o |

3. Select the menu option View | Optimal widths, or click the Optimal Widths icon, to
optimize the column widths of the table.

Please note: Table View can be toggled off for individual element types in the document by

selecting that table (click the element name in the table) and clicking the Display As Table %
icon. Note however that child elements which were displayed as tables will continue to be
displayed as tables.

Entering content in Table View

To enter content for the second person element, double-click in each of the table cells in the
second row, and enter some data. Note, however, that PhoneExt must be an integer up to 99 in
order for the file to be valid. The intelligent editing features are active also within cells of a table,
s0 you can select options from dropdown lists where options are available (Boolean content and
the enumerations for the pegree attribute).

Person (3
= Manager = Degree = Programmer §} First {} Last {3} PhoneExt {3} Email
1 true Ba& falze Fred Smith 22 Smithi@ywwork .com
2 falze &, true Alfred  Aldrich (33 Aldrichi@work.cor

Please note: The Entry Helpers are active also for the elements and attributes displayed as a
table. Double-clicking the person entry in the Elements Entry Helper, for example, would add a
new row to the table (i.e., a new occurrence of the person element).

Copying XML data to and from third party products

You can copy spreadsheet-type data between third party products and XML documents in
XMLSpy. This data can be used as XML data in XMLSpy and as data in the native format of the
application copied to/from. In this section you will learn how to copy data to and from an Excel
data sheet.

Do the following:

1. Click on the row label 1, hold down the Ctrl key, and click on row label 2. This selects
both rows of the table.
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> Address ==itype=lU=-Address
Person ()
= Manager = Degree = Programmer 4} First {3 L

2. Select the menu option Edit | Copy as Structured text. This command copies

3.

Noo

elements to the clipboard as they appear on screen.

Switch to Excel and paste (Ctrl+V) the XML data in an Excel worksheet.

A | B ¢ | b | E |[F] & | H

TRUE BA FALSE |Fred =mith 22 Srith@rwork.com
FALSE MA TRUE  Alfred  Aldrich 33 Aldrich@rwork, con

Enter a new row of data in Excel. Make sure that you enter a three digit number for the

PhoneExt element (say, 444).

A | B| ¢ | b | E |F] & | H

TRUE BA FALSE Fred =mith 22 Smith@work. com
FALSE MA TRUE Alfred  Aldrich 33 Aldrich@work. corr
TRUE PhD | FALSE Colin Coletti 444 Coletti@work. com

Mark the table data in Excel, and press Ctrl+C to copy the data to the clipboard.

Switch back to XMLSpy.

Click in the top left data cell of the table in XMLSpy, and select Edit | Paste.

= Aaddress ==itype=Lz-Addrezs
Person (=)
= Manager = Degree = Programmer €} First {} Last {} Pho
1 TRUE BA, FaLSE Fred Smith 22
2 FalLSE h&, TRUE Alfred  Aldrich 33
3 TRUE FPhD FalLSE Calin Coletti 444

The updated table data is now visible in the table.

Change the uppercase boolean values TRUE and FALSE to lowercase true and false,

respectively, using the menu option Edit | Replace (Ctri+H).

Sorting the table by the contents of a column
A table in Table View can be sorted in ascending or descending order by any of its columns. In
this case, we want to sort the person table by last names.

To sort a table by the contents of a column:

1.

Select the Last column by clicking in its header.
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 Address x=itype=z-Addrezz
Person (3
= Manager = Degree = Programmer {} First{ {} Phone
1 true Ba, falze Fred Stnith e
2 falze M, true Atfred  [IGEA 33
3 true P falze Calin Coletti GRS

2. Select the menu option XML | Table | Ascending sort or click on the Ascending Sort

=
icon EE The column, and the whole table with it, are now sorted alphabetically. The
column remains highlighted.

= Address ==itype=Uz-Address
Person (2

1 falze hifd, true Alfred
2 true PhD falze Calin

3 true B, falze Fred Uil 22

The table is sorted not just in the display but also in the underlying XML document. That
is, the order of the person elements is changed so that they are now ordered
alphabetically on the content of rast. (Click the Text tab if you wish to see the changes
in Text View.)

Select the menu option XML | Validate or press F8. An error message appears
indicating that the value '444' is not allowed for a PhoneExt element (see screenshot).
The invalid phoneExt element is highlighted .

x

" w|a A]8| 8] ¥ Hide Smart Fix| Fix + Validate | Fix | Options w |
= g File C:AUsers\DocumentsiAftovaXMLSpy201 3\ExamplesiTutorial - ** Provide element <PhoneExt> with sample value "99".

A BValue *444' is not allowed for element <Phonefxts G .
Reason: Value "444° viclates ‘maxinclusive’ facet value "99' X .
Error location: Company / Person / PhoneExt

5

:

Expand "Details" to see that phoneExt is not valid because it is not less than or equal to
the maximum value of 99. You can click on the links in the error message to jump to the
spot in the XML file where the error was found. Since the value range we set for phone
extension numbers does not cover this extension number, we have to modify the XML
Schema so that this number is valid. You will do this in the next section.
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5.8

Modifying the Schema

Since two-digit phone extension numbers do not cover all likely numbers, let's extend the range
of valid values to cover three-digit numbers. We therefore need to modify the XML Schema.
You can open and modify the XML Schema without having to close your XML document.

Do the following:

1.

3.

Select the menu option DTD/Schema | Go to definition or click the Go To Definition

icon . The associated schema, in this case addressLast.xsd is opened. Switch to
Schema View (screenshot below) if you need to. (By default an XSD schema file will

open in Schema View. The default view for every filetype, however, can be changed in
the File Types tab of the Options dialog (Tools | Options).)

=

fann Root element

==

ei8|element Company

ﬂ complexType  AddressType

ﬂ complexType  US-Address
zimpleType US-State

ﬂ complexType  UK-Address

CH EEE Person

ann:
ann:
ann:
ann:
ann:

In Schema Overview, click the Display Diagram icon of the global person element.
In the Content Model View of the person element, select the PhoneExt element. The
facet data in the Facets tab is displayed.

Perzson
type

| S
PhoneExt

bype | xEinteger

= Emnail

type | xa: string

EI Components r [
=First elemert
| — complexType
t szt
B | =g HsimpleType

=l

I

l by Twpe l by Mamesp

Details * I
izF ef ]
mindoc |1
marloe |1 |
hpe W intege = |
content |zimple

l Details l SimpleType

Facets - I
minlncl &
maxlncl |39 &
minE xcl o

In the Facets tab, double-click the max1nc1 value field, change the value 99 to 999, and

confirm with Enter.
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Brr = ] [ "
PhoneExt izF ef |
bype | wsinteoer minQdce |1
marlos |1
Email Dietails | Simp
Iype |xs:string
Facets
rrinl il
rnal ncl {999
rrinE =izl
rnaxk we

4. Save the schema document.
5. Press Ctrl+Tab to switch back to the XML document.

6. Click to revalidate the XML document.

— wia) BIWE| 3| $8] X swon sman Fx

Q o File C:'Documerts and Settings®Wy Documents\&kovaMLSpy201 D ExamplesiTutorizhCompanyFirst xml is walid. ;I

[

A message that the file is valid appears in the Validation window. The XML document
now conforms to the modified schema.

7. Select the menu option File | Save As... and save the file as CompanyLast.xml.

(Remember to rename the original companyLast.xml file that is delivered with XMLSpy
to something else, like CompanyLastiorig.xml).

Please note: The CompanylLast.xml file delivered with XMLSpy is in the in the Tutorial
folder.
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XSLT Transformations

Objective

To generate an HTML file from the XML file using an XSL stylesheet to transform the XML file.
You should note that a "transformation" does not change the XML file into anything else; instead
a new output file is generated. The word "transformation" is a convention.

Method
The method used to carry out the transformation is as follows:

e Assign a predefined XSL file, Company.xs1, to the XML document.
o Execute the transformation within the XMLSpy interface using one of the two built-in
Altova XSLT engines. (See note below.)

Commands used in this section
The following XMLSpy commands are used in this section:

XSL/XQuery | Assign XSL, which assigns an XSL file to the active XML document.
o XSL/XQuery | Go to XSL, opens the XSL file referenced by the active XML document.

FE XSL/XQuery | XSL Transformation (F10), or the toolbar icon, transforms the active
XML document using the XSL stylesheet assigned to the XML file. If an XSL file has
not been assigned then you will be prompted for one when you select this command.

Note: XMLSpy has built-in XSLT engines for XSLT 1.0, 2.0, and 3.0. The correct engine is
automatically selected by XMLSpy on the basis of the version attribute in the
xsl:stylesheet Or xsl:transform element. In this tutorial transformation, we use
XSLT 1.0 stylesheets. The XSLT 1.0 Engine will automatically be selected for
transformations with these stylesheets when the XSL Transformation command is
invoked.
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6.1 Assigning an XSLT File

To assign an XSLT file to the companyLast.xm1 file:

1. Click the companyLast.xml tab in the main window so that companyLast.xml becomes
the active document, and switch to Text View.

2. Select the menu command XSL/XQuery | Assign XSL.

3. Click the Browse button, and select the company.xs1 file from the Tutorial folder. In the
dialog, you can activate the option Make Path Relative to companyLast.xm1 if you wish
to make the path to the XSL file (in the XML document) relative.

-

XML Spy 5|
Chooze a file: 0k
Compary. xzl * | Browsze. .. ] |Windnw... | _—
Cancel

| Make path relative to CompanyLaszt. =ml

Pleaze choose a file fraom pour hard digk, a remote zerver, a global rezource or select one of the other open windows.

4. Click OK to assign the XSL file to the XML document.
5. Switch to Grid View to see the assignment (screenshot below).

| L

{1 Cornpment edited with XML Spy w40 U
[hittp: Sy xmilzpy com) by alex pilz (atova

{? xml-=tylesheet

.2

Company

¥ming hitpdmy-company comnamespace
wmilns:a hitp ifaeneny w3 orgil2001 EMLSChemss

xgirsc... hitpofmy-company cominamespace
Addreszlast xsd

= xsiitype US-Address

.‘ Address

An xXML-stylesheet processing instruction is inserted in the XML document that
references the XSL file. If you activated the Make Path Relative to companylLast.xml
check box, then the path is relative; otherwise absolute (as in the screenshot above).
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6.2 Transforming the XML File

To transform the XML document using the XSL file you have assigned to it:
1. Ensure that the XML file is the active document.

2. Select the menu option XSL/XQuery | XSL Transformation (F10) or click the icon.
This starts the transformation using the XSL stylesheet referenced in the XML
document. (Since the company.xs1 file is an XSLT 1.0 document, the built-in Altova
XSLT 1.0 Engine is automatically selected for the transformation.) The output
document is displayed in Browser View; it has the name xs. output.html. (If the
HTML output file is not generated, ensure that, in the XSL tab of the Options dialog (
Tools | Options), the default file extension of the output file has been set to .htm1.)
The HTML document shows the Company data in one block down the left, and the
Person data in tabular form below.

Your Company

Name: US dependency
Street: Noble Ave.
City: Dallas

State: Texas

Zip: 4812

Text ||Bmm"|

Please note: Should you only see a table header and no table data in the output file,
make sure that you have defined the target namespace for your schema as detailed in
Defining your own namespace at the beginning of the tutorial. The namespace must be
identical in all three files (Schema, XML, and XSL).
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6.3 Modifying the XSL File

You can change the output by modifying the XSL document. For example, let's change the
background-color of the table in the HTML output from lime to yellow.

Do the following:

1. Click the companyLast.xml tab to make it the active document, and make sure you are
in Grid View.

2. Select the menu option XSL/XQuery | Go to XSL.The command opens the
Company . xs1 file referenced in the XML document.

P I P 1 P Pt Tl S [ b
B RN R R R R R E R smwn v e w e

i

<?xml wersion="1.0" encoding— UTF-8"7=

Eoaxsl: sty]eshe&t version="2.0" xmlIns:xsl="http://wew.w3. DrgjlggngSLfTransform

xmins:xsi ="http:/ /wew. w3, DFngUUUflUfXMLSChEmE instance”
xmlns :my="http://my-company. com/namespace”>

<xz1:template match="/"=

<html=
<head=

</ html=
</xs]:templates

<titlexYour company</titles</heads

<body=

<hl=<center=Your Company<;center><;hlh
<zl rapply- temp]ates se]ect " fmy tAddress”
="1

{t ead align= center =
<td=<strong=First«</strong=</td=
<td=<strong=Last</strong=</td=
<td=«<strong=Ext.«</strong=«</td=
<td=<strong=E-Mail</strongs</td=
<td=<strong=Manager«</strong=</td>

i <td=<strong=Degree</strong=</td=

i <td=<strong=Programmer«</strong=-</td=

{;thead)

<xz]:apply-templates select="//my:Person” />

</tablex

</body=

3. Find the line <table border="1" bgcolor="1ime">, and change the entry bgcolor="
lime" t0 bgcolor="yellow".

4. Select the menu option File | Save to save the changes made to the XSL file.

5. Click the companyLast.xml tab to make the XML file active, and select XSL/XQuery |
XSL Transformation, or press F10. A new xXSL output.html file appears in the
XMLSpy GUI in Browser View. The background color of the table is yellow.

Your Company

Name: 77> dependency
Street: IMoble Ave
City: Dallas
State: Texas

Zip: 04812

First | Last Ext.|

E-DMail |Manager |Deg;ree

Alfred |Aldrich |33 | Aldrich@work com false  MA

Colin |[Cloletti 444 |Coletti@work com true TPhD

Fred |Smith (22 |Smith@work com  [true B
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6. Select the menu option File | Save, and save the document as Company.html.
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7 Project Management

This section introduces you to the project management features of XMLSpy. After learning
about the benefits of organizing your XML files into projects, you will organize the files you have

just created into a simple project.
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71 Benefits of Projects

The benefits of organizing your XML files into projects are listed below.

e Files and URLs can be grouped into folders by common extension or any other criteria.

e Batch processing can be applied to specific folders or the project as a whole.

e ADTD or XML Schema can be assigned to specific folders, allowing validation of the
files in that folder.

e XSLT files can be assigned to specific folders, allowing transformations of the XML files
in that folder using the assigned XSLT.

e The destination folders of XSL transformation files can be specified for the folder as a
whole.

All the above project settings can be defined using the menu option Project | Project
Properties. In the next section, you will create a project using the Project menu. Additionally,
the following advanced project features are available:

e XML files can be placed under source control using the menu option Project | Source
control | Add to source control. (Please see the Source Control section in the online
help for more information.)

e Personal, network and web folders can be added to projects, allowing batch validation.
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7.2 Building a Project

Having come to this point in the tutorial, you will have a number of tutorial-related files open in
the Main Window. You can group these files into a tutorial project. First you create a new project
and then you add the tutorial files into the appropriate sub-folders of the project.

Creating a basic project
To create a new project:

1. Select the menu option Project | New Project. A new project folder called New
Project is created in the Project Window. The new project contains empty folders for
typical categories of XML files in a project (screenshot below).

Froject X
B New Project
i [E2] XML Files
- [B XSL Files
.. [f XQuery Files
[ HTML Files
i [f3 DTVSchemas

o ﬁ Entities

2. Click the companyLast.xml tab to make the companyLast.xml file the active file in the
Main Window.

3. Select the menu option Project | Add active and related files to project. Two files are
added to the project: CompanyLast.xml and AddressLast.xsd. Note that files
referenced with Processing instructions (such as XSLT files) do not qualify as related
files.

4. Select the menu option Project | Save Project and save the project under the name
Tutorial.

Adding files to the project
You can add other files to the project as well. Do this as follows:

1. Click on any open XML file (with the . xm1 file extension) other than companyLast.xml
to make that XML file the active file. (If no other XML file is open, open one or create a
new XML file.)

2. Select the menu option Project | Add active file to project. The XML file is added to
the XML Files folder on the basis of its . xm1 file type.

3. Inthe same way, add an HTML file and XSD file (say, the company.html and
AddressFirst.xsd files) to the project. These files will be added to the HTML Files
folder and DTD/Schemas folder, respectively.

4. Save the project, either by selecting the menu option Project | Save Project or by
selecting any file or folder in the Project Window and clicking the Save icon in the
toolbar (or File | Save).

Note: Alternatively, you can right-click a project folder and select Add Active File to add the
active file to that specific folder.
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Other useful commands
Here are some other commonly used project commands:

e To add a new folder to a project, select Project | Add Project folder to Project, and
insert the name of the project folder.

e To delete a folder from a project, right-click the folder and select Delete from the
context menu.
To delete a file from a project, select the file and press the Delete key.
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8 That's It

If you have come this far congratulations, and thank you!

We hope that this tutorial has been helpful in introducing you to the basics of XMLSpy. If you
need more information please use the context-sensitive online help system, or print out the PDF
version of the tutorial, which is available as tutorial.pdf in your XMLSpy application folder.
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