Definitions and Declarations in XML
· Elements and attributes are declared

· Types, and attribute groups and model groups are defined.
· Another way to say this is that the definitions appear is the schema, but anything which may appear in an instance document is declared.

SUMMARY

1. Simple Types

a. Just use a built-in type

b. Define from a built in type by restriction with 

i. By restricting with a facet – e.g. the range of values, length of string , etc.            

ii. By enumeration    

iii. By a pattern           

c. You may define a new type globally and name the type, or you may do it anonymously inside an element  or attribute declaration.

2. Attributes

a. Attributes have simple types – use something from 1. above

b. Optional default values, use, etc.
c. Attributes are ALWAYS declared inside an element declaration, because the attribute BELONGS to the element.

d. You may use a globally defined type or you may define the type  anonymously inside an element declaration .(This is 1c again.)

3. Complex types

a. May be defined separately (as a global type)

b. May be defined anonymously inside an element declaration

c. Either way you may give a laundry list of child elements inside 

d. Either way you may give a laundry list of attributes with

e. You may also derive a new complex type from a previous one by extension (Costello slides 95-99) (use complexContent instead of complexType)
f. You may also derive a new complex type from a previous one by restriction (Costello slides 95,100-103) (again with complexContent)
4. Elements

a. May define globally (immediate child of <schema…>)

i. Name the element and give its type

ii. Name any child elements, 

1. with a ref if the children are global

2. with a name and type if the children are local

b. Local elements are

i.  Children of other elements.  

ii. Not accessible outside their parent (ancestors?)

iii. Defined by giving their name, type, default etc.

Details:

1. Simple Types

a.  Just use a built-in type
             < ……….type=”xs:string />

b. Define from a built in type by restriction with 
        <xs:restriction  base=”xs:built-in”>……</xs:restriction>
i. By restricting with a facet –            with <xs:facetName  value=” “/>
<xs:simpleType>

    <xs:restriction base=”xs:integer”>

         <xs:minInclusive value=”0”/>

          <xs:maxInclusive value=”100” />

    </xs:restriction>

</xs:simpleType>


ii.   By enumeration     with <xs:enumeration value=” “/>
<xs:simpleType>

    <xs:restriction base=”xs:integer”>

         <xs:enumeration value=”USA”/>

          <xs:enumeration value=”Canada” />

    </xs:restriction>

</xs:simpleType>


iii.   By a pattern            with <xs:pattern value=” “/>
<xs:simpleType>

    <xs:restriction base=”xs:string”>

         <xs:pattern value=”/d{3}-d{3}-d{4}/” />

          <xs:pattern value=”(/d{3})d{3}-d{4}/” />

     </xs:restriction>

</xs:simpleType>


c. You may define a new type globally and name the type, or you may do it anonymously inside an element  or attribute declaration.

If you do it globally, then the first line <xs:simpleType> will become



<xs:simpleType name=”phoneNum”>

2. Attributes

a. Attributes have simple types – use something from 1. above

b. Optional default values, use, etc.


c. Attributes are ALWAYS declared inside an element declaration, because the attribute BELONGS to the element.

d. You may use a globally defined type (example below) or you may define the type  anonymously inside an element declaration (second example below).(NOTE:This is 1c again.)

                     <xs:complexType  name=”addressType” >



<xs:sequence>





<xs:element name=”StreetAdress” type=”xs:string” />




<xs:element name=”City” type=”xs:string” />





<xs:element name=”State” type=”stateType” />

                                   </xs:sequence>

                                   <xs:attribute name=”POBox” type=”xs:Boolean” default=”false”/>

                                    <xs:attribute name=”Foreign” type=”xs:Boolean” default=”false”/>




</xs:sequence>

                    </xs:complexType>


<xs:element name=”Address”>



        <xs:complexType>




<xs:sequence>





<xs:element name=”StreetAdress” type=”xs:string” />





<xs:element name=”City” type=”xs:string” />





<xs:element name=”State” type=”stateType” />

                                   </xs:sequence>

                                   <xs:attribute name=”POBox” type=”xs:Boolean” default=”false”/>

                                    <xs:attribute name=”Foreign” type=”xs:Boolean” default=”false”/>




</xs:sequence>

                             </xs:complexType>

                      </xs:element>
Notice that the attributes are 
· outside the sequence tags, 
· but inside the complexType tags, 
· and they come after all the child elements have been defined.
3. Complex types – see examples above
a. May be defined separately (as a global type)

b. May be defined anonymously inside an element declaration

c. Either way you may give a laundry list of child elements inside <xs:sequence>……</xs:sequence>
d. Either way you may give a laundry list of attributes with <xs:attribute…>
e. You may also derive a new complex type from a previous one by extension (Costello slides 95-99)

f. You may also derive a new complex type from a previous one by restriction (Costello slides 95,100-103)

4. Elements

a. May define globally (immediate child of <schema…>)

i. Name the element and give its type

ii. Name any child elements, 

1. with a ref if the children are global  (see example below)
2. with a name and type if the children are local  (see 2d examples)
                   <xs:element name=”Address”>



        <xs:complexType>




<xs:sequence>





<xs:element ref=”StreetAdress” />





<xs:element ref=”City” />





<xs:element ref=”State” />

                                   </xs:sequence>

                                   <xs:attribute name=”POBox” type=”xs:Boolean” default=”false”/>

                                    <xs:attribute name=”Foreign” type=”xs:Boolean” default=”false”/>




</xs:sequence>

                             </xs:complexType>

                      </xs:element>
<xs:element name=”StreetAdress” type=”xs:string” />



<xs:element name=”City” type=”xs:string” />



<xs:element name=”State” type=”stateType” />

b. Local elements are

i.  Children of other elements.  

ii. Not accessible outside their parent (ancestors?)

iii. Defined by giving their name, type, default etc.
More Information

A model group in XML  consists of a compositor (way of joining things together) and a set of particles.

There are 3 compositors – sequence, choice, and all.  

In the example in the middle of the previous page, xs:sequence is the compositor, and the particles are StreetAddress, City, and State.

All is exactly like sequence, except that 

· When  you use sequence the order of the children is specified, and 

· When you use all the children may be in any order.

· When you use choice you may say how many of the elements may appear. 
·  I believe that with all, sequence and choice you may name them as a group,  and then you may refer to it with a ref.

 
  <xs:group name=”Parents”>

<xs:all>


<xs:element name=”Mother” type=”xs:IDREF” />
           <xs:element name=”Father” type=”xs:IDREF” />

</xs:all>

</xs:group>

Note: The above could be inside  global group which is ref ‘d inside a (complex)Type declaration  or an element declaration.  

<xs:element name=’person’>


<xs:complexType>

              <xs:sequence>


     <xs:element name=”givenName” type=’xs:string />


      <xs:element ref=’Parents’>


   </xs:sequence>

              <xs:attribute name=’hisID’ type=’xs:ID’ />

           </xs:complexType>

</xs:element>

Or it could be used anonymously (without the group tags) inside a complex type definition.  (Replace  <xs:element ref=’Parents’> with
 <xs:all>


<xs:element name=”Mother” type=”xs:IDREF” />
           <xs:element name=”Father” type=”xs:IDREF” />

</xs:all>
Here are two other examples:

<xs:choice minOccurs=’0’ maxOccurs=’4’>


<xs:group ref=”Majors”/> 
</xs:choice>
where the Majors group has been defined previously.

<xs:all>

 <xs:element ref="cats"/>

 <xs:element ref="dogs"/>

</xs:all>

<xs:sequence>

 <xs:choice>

  <xs:element ref="left"/>

  <xs:element ref="right"/>

 </xs:choice>

 <xs:element ref="landmark"/>

</xs:sequence>

XML representations for the three kinds of model group, the third nested inside the second.
Look at to understand: slides 19, 27, 41, 124, 128, 130-4, 136-142
Group types 145-6, 149-151
Lists: 172,176, 179
