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What is the Best Practice for implementing a container element that isto be comprised of
variable content?

I ntroduction

A typical problem when creating an XML Schemaisto design a container element (e.g.,
Catalogue) which isto be comprised of variable content (e.g., Book, or Magazine, or ...)

<Book> or <Magazine> or ...

<Catalogue> /

- variable content section -
</Catalogue>

Catalogue is called a variable content container

Some thingsto consider:

» Do we alow the elements in the variable content container to come from digoint sources, i.e.,
do we allow the container element to contain dissimilar, independent, loosely coupled
elements?

» How do we design the variable content container so that the kinds of elements which it may
contain can grow over time, i.e., how do we design an extensible variable content container?
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Example

Throughout this discussion we will consider variable content containers (e.g., <Catal ogue>)
which are comprised of a collection of elements, where each element is variable.

Here's an example of a<Catalogue> container element comprised of two different kinds of
elements:

<Cat al ogue>

<Book> ... </ Book>
<Magazi ne> ... </ Magazi ne>
<Book> ... </ Book>

</ Cat al ogue>
Below are four methods for implementing variable content containers.

Method 1. Implementing variable content containersusing an abstract element and
element substitution

Description:

There are five XML Schema concepts that must be understood for implementing this method:

» an element can be declared abstract.
* abstract elements cannot be instantiated in instance documents (they are only placeholders).

* ininstance documents the abstract element must be substituted by non-abstract (i.e., concrete)
elements which have been declared to be in a substitutionGroup with the abstract element.

» elements may be declared to be in a substitutionGroup with the abstract element iff their type
isthe same as, or derives from the abstract element’s type.

* the abstract element and all elementsin its substitutionGroup must be declared as global
elements.

<Book>

J'substi tutable for"
<Catalogue> «—
- variable content section
<+
</Catalogue>

"substitutabl e for"

<Magazine>

subgtitutionGroup
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Implementation:
Declare an abstract element (Publication):

<xsd: el enent nanme="“Publication” abstract="true”
type="“PublicationType"/>

Declare avariable content container element (Catalogue) to have asits content the abstract
element (“ref” to the abstract element declaration):

<xsd: el ement nane="Cat al ogue” >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="Publication”

maxCccur s=* unbounded”/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Note that maxOccurs="unbounded”, so Catalogue may contain a collection (one or more) of
Publication elements.

Declare the concrete elements (Book and Magazine) that are to be the contents of the variable
content container and declare them to be in a substitutionGroup with the abstract element:
<xsd: el ement nane="Book” substituti onG oup="Publication”
t ype="BookType”/ >
<xsd: el enent nane="“Magazi ne” substituti onG oup="Publication”
t ype="Magazi neType”/ >

In order for Book and Magazine to substitute for Publication, their types (BookType and
MagazineType) must derive from Publication’s type (PublicationType).

PublicationType

BookType MagazineType
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Here are the type definitions:

PublicationType - the base type:

<xsd: conpl exType name="Publ i cati onType” >
<xsd: sequence>
<xsd: el ement nanme="Title"” type=“xsd:string”/>
<xsd: el ement nane="Aut hor” type="“xsd:string”
m nCccur s=*0" maxCccur s="unbounded”/ >
<xsd: el ement nane="Date” type="xsd:gYear”/>
</ xsd: sequence>
</ xsd: conpl exType>

BookType - extends PublicationType by adding two new elements, ISBN and Publisher:

<xsd: conpl exType name="BookType” >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="PublicationType”>
<xsd: sequence>
<xsd: el emrent nane="|SBN' type="“xsd:string”/>

<xsd: el emrent nanme="Publ i sher” type=“xsd:string”/>

</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

MagazineType - restricts PublicationType by striking out the Author element:

<xsd: conpl exType nanme="Magazi neType” >
<xsd: conpl exCont ent >
<xsd:restriction base="PublicationType”>
<xsd: sequence>
<xsd: el ement nane="Title” type="“xsd:string”/>
<xsd: el ement nane="Aut hor” type="“xsd:string”
m nCccur s=*0" maxCccurs="0"/>
<xsd: el enrent nane="Date” type="“xsd:gYear”/>
</ xsd: sequence>
</ xsd:restriction>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

The following page shows what an instance document looks like with this method:
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<?xml verson="1.0"?>
<Catd ogue xmlns="http://www.catal ogue.org"
xmins:xsi="http://www.w3.0rg/2001/X M L Schema-instance"
xsi:schemal ocation=
"http://www.catal ogue.org
Catalogue.xsd">
<Book>
<Title>lllusions The Adventures of aReluctant Messiah</Title>
<Author>Richard Bach</Author>
<Date>1977</Date>
<I SBN>0-440-34319-4</ISBN>
<Publisher>Dell Publishing Co.</Publisher>
</Book>
<Magazine>
<Title>Natura Health</Title>
<Date>1999</Date>
</Magazine>
<Book>
<Title>TheFirst and Last Freedom</Title>
<Author>J. Krishnamurti</Author>
<Date>1954</Date>
<| SBN>0-06-064831-7</ISBN>
<Publisher>Harper & amp; Row</Publisher>
</Book>
</Cata ogue>

Advantages.

Extensible: This method allows you to extend the set of elements that may be used in the
variable content container element, even if the schema for the variable content container element
isoutside your control. For example, suppose that you do not have privilege to modify the above
Catal ogue schema. Currently, the Catal ogue element can only contain Book and Magazine
elements. But suppose that your application has a hard requirement for CD elements as well:

<Cat al ogue>

<Book> ... </Book>

<CD> ... </CD>

<Magazi ne> ... </ Magazi ne>
<Book> ... </Book>

</ Cat al ogue>
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How can you extend the set of elements that Catalogue may be comprised of, without modifying
its schema?

Answer: You can create your own separate schema which contains a declaration of CD (with a
type, CDType, that extends the PublicationType in the Catal ogue schema), and declares CD to be
in the Publication substitutionGroup:

<xsd: i nclude schenalLocati on="Cat al ogue. xsd”/ >
<xsd: conpl exType nanme="CDType”>
<xsd: conpl exCont ent >
<xsd: ext ensi on base="PublicationType”>
<xsd: sequence>
<xsd: el ement nane="Recor di ngConpany”
type=“xsd:string”/>
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conmpl exCont ent >
</ xsd: conpl exType>
<xsd: el ement nanme="CD’ substitutionG oup="Publication”
t ype="CDType"/ >

The CD element meets the requirements for being in the variable content container:

* itstype (CDType) derives from the PublicationType, and
* itisamember of the Publication element’s substitutionGroup.

Book, Magazine, and CD may now be used within the Catalogue element, e.g.,

<?Xml version="1.0"7>
<Catalogue xmIns="http://www.catalogue.org"
xmins:xsi="http://iwww.w3.0rg/2001/ XML Schema-i nstance"
xsi :schemal ocation=
"http://Iwww .catalogue.org
CD.xd">
<Book>
<Title>Illus ons The Adventures of a Reluctant Messiah</Title>
<Author>Richard Bach</Author>
<Date>1977</Date>
<ISBN>0-440-34319-4</ISBN>
<Publisher>Dell Publishing Co.</Publisher>
</Book>
<CD>
<Title>Timeless Serenity</Title>
<Author>Dyveke Spino</Author>
<Date>1984</Date>
<RecordingCompany>Dyveke Spino Producti ons</RecordingCompany>
</CD>

</Catal ogue>
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Thus, we see that this method allows us to extend the set of elements that may be used in the
Catalogue element, without modifying its schema. Nicel

Semantic Cohesion: the elementsin the variable content container al descend from the same
type hierarchy (PublicationType). This type hierarchy binds them together, giving astructural
(and, by implication, semantic) coherence to all the elements that may be in the variable content
container.

Disadvantages:

No Independent Elements. The type of the elements that are to be used in the variable content
container must all descend from the abstract element’s type (PublicationType). Further, the
elements must be in a substitutionGroup with the abstract element. Thus, the variable content
container cannot contain elements whose type does not derive from the abstract element’s type,
or is not in the substitutionGroup with the abstract element - as would typically be the case with
independently developed elements. For example, suppose another schema author creates a
“Newspaper” element, with atype that does not descend from PublicationType. <Catalogue>
would not be able to contain the <Newspaper> element.

Limited Structural Variability: Over time a schemawill evolve, and the kinds of elements
which may occur in the variable content container will typically grow. There is no way to know
apriori in what direction it will grow. The new elements may be conceptually related but
structurally vastly different from the original set of elements. The abstract element’stype (e.g.,
PublicationType) may have been a good base type for the original set of elements which were all
structurally related, but may not be a good base type for the new elements which have vastly
different structures.

So you are faced with a tradeoff:

 create asimple base type to support lots of different structures (but then you can make less
assumptions about the structure of the members), or

* create arich base type to support strong data type checking (but then you reduce the ability to
add elementswith radically different types)

Nonscalable Processing: Processing a collection of differently named elements requires alot of
special-case code. For example, consider a stylesheet to process each element in <Catalogue>:

<xsl:if test="Book”>
- process Book --
</xsl:if>
<xsl:if test="Magazi ne”">
- process Magazi ne --
</xsl:if>

This stylesheet snippet suffers from lack of scalability, i.e., it breaks as soon as anew element is
added.
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This argument needs some qualification. If the contents of <Catalogue> are just elements that
substitute for the abstract Publication element, then each element can be uniformly processed, as
follows:

<xsl:for-each sel ect="Catal ogue/ *" >
- process the elenent --
</ xsl: for-each>

This stylesheet snippet processes each element within Catalogue, regardless of the element name.
Obvioudly, thisis scalable, and does not break when a new element is added.

Processing becomes non-scal able when Catal ogue contains multiple abstract elements:

<xsd: el emrent nane="Cat al ogue” >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enment ref="Publication”
maxQccur s=" unbounded” / >
<xsd: el ement ref="Retailer”
maxQccur s=" unbounded” / >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

Suppose that both Publication and Retailer are abstract elements, and there can be any number of
each kind of element within Catalogue. Here's a sample instance:

<Cat al ogue>
<Book> ... </Book>
<Magazi ne> ... </Magazi ne>
<Book> ... </Book>
<Mar ket Basket > ... </ Market Basket >
<Macys> ... </ Macys>
</ Cat al ogue>

If you wish to process just the Publication elements (e.g., Book, Magazine) then you will need to
write special-case code, as shown above. Thisis not scalable. Every time a new element is added
into the collection of elements that may substitute for the Publication element then your code will
have to be updated. Thisis costly.

No Control over Namespace Exposure: This method requires that the elements which may be
used in the variable content container be in a substitutionGroup with the abstract el ement (e.g.,
Book and Magazine must be in a substitutionGroup with Publication). A requirement of using
substitionGroup isthat all elements must be declared globally. The namespace of global elements
can never be hidden in instance documents. As a consequence, there is no way to hide (localize)
the namespaces of the elements used in the variable content container. Thisfailsthe Best
Practice rule which states that you should design your schemato be able to hide or expose
namespaces at your discretion (using elementFormDefault as an exposure switch). (See the
chapter titled Hide (Localize) Versus Expose Namespaces)
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Method 2: Implementing variable content container s using a <choice> element

Description:

This method is quite straightforward - simply list within a <choice> element all the elements
which can appear in the variable content container, and embed the <choice> element in the
container element.

<choi
<Catalogue> choice>

- _ <element name="Book" .../>
- variable content section */\/@emem name="Magazine' .../>

</Catalogue> </choice>

I mplementation:

Declare within a <choice> element all the elements (e.g., Book, Magazine) that may be used in
the variable content container. Embed the <choice> e ement within the container e ement
(Catalogue):

<el enent nane="Cat al ogue” >
<conpl exType>
<choi ce maxCccur s="unbounded” >
<el enent name="Book” type="BookType"/>
<el enent name="“Magazi ne” type="Magazi neType"/ >
</ choi ce>
</ conpl exType>
</ el emrent >

Advantages:

Independent Elements. The elementsin the variable content container do not need acommon
type ancestry. They don’t have to be related in any way. Thus, the variable content container can
contain dissimilar, independent, loosely coupled elements.

Disadvantages.

Nonextensible: Suppose that the Catalogue schemais outside your control. Currently the
variable content container only supports Book and Magazine. Suppose that you have ahard
requirement for your instance documents to use CD as well as Book and Magazine within
Catalogue, e.g.,

<Cat al ogue>

<Book> ... </Book>

<CD> ... </CD>

<Magazi ne> ... </ Magazi ne>
<Book> ... </Book>

</ Cat al ogue>

This method requires that the <choice> element in the Catal ogue schema be modified to include
the CD element. However, we stipulated that the Catal ogue schema is outside your control, so it
cannot be modified. This method has serious extensibility restrictions!
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No Semantic Coherence: The <choice> element allows you to group together dissimilar
elements. While that has been touted as an advantage, it is really a double-edged sword. The
elementsin the variable content container have no type hierarchy to bind them together, to
provide structural (and, by implication, semantic) coherence among the elements. Thus, when
processing an instance document you can make no assumptions about the structure of the
elements.

Method 3: Implementing variable content containersusing an abstract type and
type substitution

Description:

There are three XML Schema concepts that must be understood for implementing this method:

» acomplexType can be declared abstract.

» an element declared to be of an abstract type cannot have its type instantiated in instance
documents (that is, the element can be instantiated, but its abstract content may not).

* ininstance documents an element with an abstract type must have its content substituted by
content from anon-abstract (concrete) type which derives from the abstract type. Thisis called

type substitution.

<Catal Ogl_Je> _ . BookType MagazineType
<Publication xsi:type="."> I

- variable content section<
</Publication>
</Catalogue>

I mplementation:
Define an abstract base type (PublicationType):

<xsd: conpl exType name="Publicati onType” abstract="true”>
<xsd: sequence>
<xsd: el ement nanme="Title"” type=“xsd:string”/>
<xsd: el ement nane="Aut hor” type="“xsd:string”
m nCccur s=*0" maxCccur s="unbounded”/ >
<xsd: el ement nane="Date” type="xsd:gYear”/>
</ xsd: sequence>
</ xsd: conpl exType>
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Declare the container element (Catalogue) to contain an element (Publication), which is of the
abstract type:

<xsd: el ement nane="Cat al ogue” >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Publication”

type="Publicati onType”
maxQccur s=" unbounded” / >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

In instance documents, the content of <Publication> can only be of a concrete type which derives
from PublicationType, such as BookType or MagazineType (we saw these type definitionsin
Method 1 above).

With this method instance documents will look different than we saw with the above two
methods. Namely, <Catalogue> will not contain variable content. Instead, it will always contain
the same element (Publication). However, that element will contain variable content:

<?ml verson="1.0"?>
<Catalogue xmlIns="http://www.catalogue.org"
xmlins:xsi="http://www .w3.0rg/2001/ XML Schema-instance"
Xsi :schemal ocation=
"http:/iwvww.catalogue.org
Catalogue.xsd">
<Publication xs :type="BookType">
<Title>lllusions The Adventures of a Reluctant Messi ah</Title>
<Author>Richard Bach</Author>
<Date>1977</Date>
<ISBN>0-440-34319-4</ISBN>
<Publisher>Dell Publishing Co.</Publisher>
</Publication>
<Publication xs :type="Magazi neType">
<Title>Natural Health</Title>
<Date>1999</Date>
</Publication>

</Cata ogue>

Advantages:

Extensible: Same extensibility benefits as method 1. Namely, this method allows you to easily
extend the set of elements that may be used in the variable content container ssmply by creating
new types which derive from the abstract type, e.g.,
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<include schemal ocation="Catalogue.xsd"/>
<complexType name="CDType'> Now the content of
<complexContent> H H
<extend on base="PublicationType" > <PUb| Ication> may be
<sequence> _ _ BookType, or
<element name="RecordingCompany" type="gtring"/> .
</sequence> MagazineType, or
</extension>
</complexContent> CD Type
</complexType>
CD.xsd

We have extended the Catalogue schema without modifying it! Here's an example instance
document with the new CD element:

<?ml version="1.0"?>
<Catalogue xmIns="http://www.catalogue.org"
xmins:xsi="http://iwww.w3.org/2001/ XML Schema-instance"
xd :schemal ocation=
"http://www.catalogue.org
CD.x«d" >
<Publication xd :type="BookType"'>
<Title>lllusions The Adventures of a Reluctant Messiah</Title>
<Author>Richard Bach</Author>
<Date>1977</Date>
<ISBN>0-440-34319-4</ISBN>
<Publisher>Dell Publishing Co.</Publisher>
</Publication>
<Publication xsi:type="CDType" >
<Title>Timeless Serenity</Title>
<Author>Dyveke Spino</Author>
<Date>1984</Date>
<Recor dingCompany>Dyveke Spino Productions</RecordingCompany>
</Publication>

</Catal ogue>

Minimal Dependencies. This method has |less dependencies (coupling) than method 1. To
extend the collection of elements that may appear in a variable content container using method 1
you need access to both the abstract element (Publication) and its type (PublicationType). With
method 3 you only need access to the abstract type. If we assume that in atypical scenario only
the types will be put in publicly accessible schemas, then method 3 is the only viable method.
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Scalable Processing: Processing a series of <Publication> elementsis scalable. For example, a
stylesheet could process each publication element as follows:

<xsl : for-each sel ect="Publication”>
- do sonething --
</ xsl : for-each>

As new types are created (e.g., CDType) no change is needed to the code.

Semantic Cohesion: the elementsin the variable content container al descend from the same
type hierarchy. This type hierarchy binds them together, giving astructural (and, by implication,
semantic) coherence among the elements.

Control over Namespace Exposure: the variable part of the variable content container are the
element declarations that are embedded within type definitions. Consequently, we can control
exposure of the namespaces of the variable content container elements. Thisis consistent with
the Best Practice design recommendation we issued for hide (localize) versus expose
namespaces. (See the chapter titled Hide (Localize) Versus Expose Namespaces)

Disadvantages:

No Independent Elements. Same weakness as with method 1. All types must descend from an
abstract type. This requirement prohibits the use of types which do not descend from the abstract
type, as would typically be the situation when the type is in another, independently developed
schema.

Limited Structural Variability: Same weakness as with method 1. Namely, to facilitate strong
type checking you want to have arich base type, but thisisin direct conflict with the desire for
components with vastly different structures, which calls for aweak base type.

Method 4: Implementing variable content containersusing a dangling type

M otivation:

Thus far our variable content container has contained complex content (i.e., child elements).
Suppose that we want to create a variable content container to hold simple content? None of the
previous methods can be used. We need a method that allows us to create simpleType variable
content containers.

Thereis one key XML Schema concept that must be understood for implementing this method:
 with an <import> element the schemal ocation attribute is optional

Description:

Let’s take an example. Suppose that we desire an element, sensor, which contains the name of a
weather station sensor. For example:

<sensor>Barometri ¢ Pressure</sensor>
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There are several things to note:

1. Thiselement holdsasimpleType

2. Each weather station may have sensors that are unique to it. Consequently, we must design
our schema so that the sensor element can be customized by each weather station

Here's an elegant design for making the contents of <sensor> customizable by each weather
station:

| mplementation:
Let’s go through the design, step by step. In your schema, declare the sensor element:

<xsd: el ement nane="sensor” type="s:sensor_type"/>

Note that the sensor element is declared to have atype “sensor_type”, whichisin adifferent
namespace - the sensor namespace:

xm ns: s=“http://ww. sensor. org”

Now here's the key - when you <import> this namespace, don’'t provide avalue for
schemal ocation! (In an import element schemalocation is optional.) For example:

<xsd:inmport namespace="http://ww. sensor.org”/>

The instance document must then identify a schema that implements sensor_type. Thus, at run
time (i.e., validation time) we are matching up the reference to sensor_type with an
implementation of sensor_type. For example, an instance document may have this:

Xsi : schenmaLocat i on=
“http://ww. weat her-station.org weat her-station. xsd

http://ww. sensor. org boston-sensors. xsd”

In thisinstance document schemalocation is identifying a schema, boston-sensors.xsd, which is
to provide the implementation of sensor_type.

Let'stake alook at the schemas and instance documents for the weather station sensor example
we have been considering. Here's the main schema, which contains the dangling type:
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weather-station.xsd

<?xml version="1.0"?>
<xsd:schema xmlns: xsd="http://www.w3.0rg/2001/X ML Schema"
targetNamespace="http://www.weather-gation.org"
xmlns="http://www.wesather-station.org"
xmlns:s="http://www.sensor.org"
elementFormDefault="qualified">
<xsd:import namespace="http://www.sensor.org"/> «————————— Animport with no
<xsd:e ement name="weather-station"> schemal_ocation!
<xsd:complexType>
<xsd:sequence>
<xsd:element name="sensor" type="s.sensor_type' <«——
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

Note that the <import> element does not have a schemalocation attribute to identify a particular
schema which implements sensor_type. (Stated differently, this schema does not hardcode in the
identity of the schema which isto provide the implementation of sensor_type.) The schema
validator will resolve the reference to sensor_type based upon the collection of schemasthat is
provided to it in the instance document.

The Boston weather station creates a schema which implements sensor_type:

boston-sensor s.xsd

<?xml version="1.0"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/200L/X ML Schema"
targetNamespace="http://www.sensor.org"
xmins="http://www.sensor.org"
elementFormDefault="qualified">
<xsd:d mpleType name="sensor_type">
<xsd:restriction base="xsd: string">
<xsd:enumeration value="barometer"/>
<xsd:enumeration value="thermometer"/>
<xsd:enumeration val ue="anenometer"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>

This schema provides an implementation for the
dangling type, sensor_type.
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Now an instance document can conform to weather-station.xsd and use boston-sensors.xsd as the

implementation of sensor_type:

boston-weather-station.xml

<?xml version="1.0"7>
<weather-station xmlns="http://www.weather-station.org"
xmins:xsi="http://www.w3.org/2001/X ML Schema-instance"
Xs :schemal ocation=
"http://www.wesather-station.org weather-station.xsd

<sensor>thermometer</sensor>

<sensor>barometer</sensor>

<sensor>anenometer</sensor>
</weather-station>

http://www.sensor.org boston-sensors.xsd"><+———+—— |n the

instance
document
we provide
aschema
which
implements
the
dangling
type.

Suppose that the London weather station has all the sensors that Boston has, plus some additional
ones that are unique to the London weather patterns. Thus, London will create its own

implementation of sensor_type:

london-sensor s.xsd

<?xml version="1.0"?>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/ XML Schema"
targetNamespace="http://www.sensor.org"
xmins="http://www.sensor.org"
elementFormDefault="qualified">
<xsd:smpleType name="sensor_type">
<xsd:restriction base="xsd:string">
<xsd:enumeration va ue="barometer"/>
<xsd:enumeration va ue="thermometer"/>
<xsd:enumeration vaue="anenometer"/>
<xsd:enumeration va ue="hygrometer"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>

This schema provides a different implementation for the dangling
type, sensor_type.
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Note that this schema has an additional sensor_type that Boston does not have - hygrometer.

Just as with the Boston weather station instance document, the L ondon weather station instance
document will conform to a collection of schemas: weather-station.xsd and london-sensors.xsd:

london-weather-station.xml

<Xml version="1.0"?>
<weather-station xmlns="http://www.weather-station.org"
xmins:xsi="http://www.w3.0rg/2001/ X ML Schema-instance"
xS :schemal ocation=
"http:/Avww.weather-station.org weather-station.xsd
http://www.sensor.org london-sensors.xsd" >
<sensor>thermometer</sensor>
<sensor>barometer</sensor>
<sensor>hygrometer</sensor>
<sensor>anenometer</sensor>
</weather-station>

The London weather station is able to customize the content of <sensor> by
using london-sensors.xsd, which defines sensor_type appropriately for the
L ondon weather station. \Wow!

Summary:

This method represents an extraordinarily powerful design pattern. The key to this design pattern

Is:

1.  When you declare the variable content container element give it atypethat isin another
namespace, e.g., S:sensor_type

2. When you <import> that namespace don’t provide a value for schemal ocation, e.g.,
<xsd:import namespace=" http://www.sensors.org” />

3. Create any number of implementations of the dangling type, e.g.,
— boston-sensors.xsd
— london-sensors.xsd

4. Ininstance documents identify the schema that you want used to implement the dangling
type, e.g.,

Xsi : schemaLocat i on=
“http://ww. weat her-station.org weather-station. xsd
http://ww. sensor.org | ondon-sensors. xsd”
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Both simpleType and complexType:

In our examples we have implemented the dangling type as a ssimpleType. The implementation of
adangling type does not have to be a simpleType. A schema could define it as a complexType.

Advantages:

Dynamic: A schemawhich contains adangling typeisvery dynamic. It does not statically hard-
code the identity of a schemato implement the type. Rather, it empowers the instance document
author to identify a schemathat implements the dangling type. Thus, at instance-document-
creation the type implementation is provided (rather than at schema-document-creation)
Applicableto both Simple and Complex Types: A dangling type can be implemented as either
asimpleType or acomplexType. The other methods are only applicable to creating variable
content containers with a complex type.

Disadvantages:

Different Namespace: The implementation of the dangling type must be in another namespace.
It cannot be in the same namespace as the variable content container element. If you have ahard
requirement that the contents of your variable content container have the same namespace as the
container element then this method cannot be employed.

Best Practice

Which method you should use to create your variable content containers ultimately depends on
your requirements. Here are some things to consider.

Use Method 1 (abstract element plus element substitution) when:
* It'sokay for al the elements to descend from a common type.

* You need to provide the ability to extend the collection of elements in the variable content
container without modifying its schema.

* You can live with the container elements all being namespace-exposed in instance documents.
Use Method 2 (<choice> element) when:
* You need to contain a collection of dissimilar, independent elements

* Itisadequate to have an external authority (i.e., a human) verify the collection of legal
elements. Verification is accomplished by the external authority selecting which elements shall
be allowed in the <choice> element

» Growth of the collection of elementsistightly determined by the external authority that
controls the schema.

62



Use Method 3 (abstract type with type substitution) when:

« All the elementsin the variable content container are of the same type, or derived from the
sametype

* It'sokay to give all the elementsin avariable content container a uniform name.
» The collection of elements may grow, independent of the container schema.

* You need to support namespace-hiding.

* You need to support scal able processing.

Use Method 4 (dangling type) when:

* You need asimpleType variable content contai ner

* You need to extend asimpleType

* You need very dynamic, customizable content

Best Practice: Method 4 is by far the most flexible approach. Unfortunately, as of today (August
16, 2001) none of the schema validators have implemented dangling types. The workaround isto
use the any Type. For example: <xsd:.element name="sensor” type="anyType’/>. We lose a bit of
type checking with this, but it is the best that we can do today. Encourage the schema validator
devel opersto support this capability!
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