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   (slides  89ff review regular expressions)       

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.)
e. Attributes may be grouped together for convenience (slide 126)
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 59-72 and 97-105) (use complexContent instead of complexType)
f. You may also derive a new complex type from a previous one by restriction (Costello slides 97-105) (again with complexContent)
g. You may derive a new complex type from a simple one to add an attribute.
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.

                c. Elements may be grouped together for convenience (slides 146-7)

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:string”>

         <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”>

                      followed by the rest of the definition, as above. (Of course, you may  
                      also make the simple type definition in the middle of an element 
                      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 (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.
· Attributes may be grouped together for convenience (slide 126).

      Attributes may be constrained with use=.  The possible values are
                         use=’required’
                         use =’optional’
                         use=’fixed’ value =’whatever’
                         use=’default’ value=’whatever’
                         use=’prohibited’
           Ex:  For a person <xs:attribute name=’living’ type=’xs:boolean’ 
                                                            use=’default’ value=’true’ />
3. Complex types – see examples above
a. May be defined separately (as a global type)
  <xs:complexType name=’myGlobalType’>
       <xs:sequence>
             <xs:element  give ref or name and type, maxOccurs etc />

                                :    more element declarations;
                                     simple elements as immediately above; may
                                     also have complex elements, which seems 
                                      self-defeating for a global type.

        </xs:sequence>
             <xs:attribute name=’attr1’ type=’xs:built-in-type’ etc />

                                    :       more attribute declarations

         </xs:complexType>
b. May be defined anonymously inside an element declaration (Costello slide 41).  This looks just like the code in 3a, except the type is not named and the code is inside an element declaration
c. Either way you may give a laundry list of child elements inside <xs:sequence>……</xs:sequence> as in 3a
d. Either way you may give a laundry list of attributes with <xs:attribute…> as in 3a
e. You may also derive a new complex type from a previous one by extension (Costello slides 97-105)
Note use of xs:complexContent

<xs:complexType name=’myGlobalBaseType’>
           :  definition of myGlobalBaseType goes here
       </xs:complexType>

     <xs:complexType name = ‘myGlobalExtendedType’>

           <xs:complexContent>
               <xs:extension base=’myGlobalbaseType’>

                         <xs:sequence or choice or all >
                                       : definition of elements to append goes here
                            </xs:sequence>

                            I assume you may now add attributes here

                </xs:extension>

            </xs:complexContent>

     </xs:complexType>

f. You may also derive a new complex type from a previous one by restriction (Costello slides 97-105).
Note that you use complexContent (as before), but now it is a restriction base.
g. Note that a simpleType or element may not have an attribute.  If you want an attribute you must have a complexType.
Here is an example from the Primer on the w3c site:
http://www.w3.org/TR/2004/REC-xmlschema-0-20041028/primer.xml#typeContent
Now, how do we add an attribute to this element? As we have said before, simple types cannot have attributes, and decimal is a simple type. Therefore, we must define a complex type to carry the attribute declaration.  We also want the content to be simple type decimal. So our original question becomes: How do we define a complex type that is based on       the simple type decimal? The answer is to derive a new  complex type from the simple type decimal:

      Example

      Deriving a Complex Type from a Simple Type

     <xsd:element name="internationalPrice">

        <xsd:complexType>

            <xsd:simpleContent>

                  <xsd:extension base="xsd:decimal">

                          <xsd:attribute name="currency" type="xsd:string"/>

                   </xsd:extension>

            </xsd:simpleContent>

       </xsd:complexType>

     </xsd:element>
                        In this example, the simple type decimal as been extended by 
                        giving it an attribute (currency).  We now have a (complex) 
                        element named internationalPrice, of type decimal, with a 
                        currency attribute.

                        Note: complexContent and simpleContent are used to extend 
                        complex and simple types respectively.  That is the ‘content’ 
                        refers to the type which is being extended.  Whichever type is
                        being extended, the new type will be complex.
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 and slide 38)
2. with a name and type if the children are local  (see 2d examples   and slide 41)
                   <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.

· All can not be nested inside other compositors or have other compositors nested inside it (slides 152-3)

· When you use choice you may say how many of the elements may appear. (slides 148-151)
·  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=”MotherName” type=”xs:string” />
           <xs:element name=”FatherName” type=”xs:string” />

</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>

If you wanted to climb the genealogical tree, then you might define Parents etc. as follows:

<xs:simpleType name=’genderType’>

    <xs:restriction base=’xs:string’>

        <xs:enumeration value = ’M’ />

        <xs:enumeration value =’F’/>

    </xs:restriction>

</xs:simpleType>

<xs:complexType name=ParentType’>

    <xs:sequence>


  <xs:element name=’PName’ type=’xs:string’ maxOccurs=’1’ />
        <xs:element name=’gender’ type=’genderType’>
     </xs:sequence>

     <xs:attribute name=’P_ID’ type=’ID’>

</xs:complexType>


  <xs:group name=”Parents”>

<xs:all>


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

</xs:all>

                  </xs:group>

       <xs:element name=’person’>

<xs:complexType>

         <xs:sequence>


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


      <xs:element ref=’Parents’>


</xs:sequence>

              <xs:attribute name=’ownID’ type=’xs:ID’ />
               <xs:attribute name=’MomID’ type=’xs:IDREF’ />
               <xs:attribute name=’DadID’ type = ‘xs:IDREF’ />        

    </xs:complexType>

</xs:element>

Notice that I have added attributes to the person element so I can climb the tree.

Alternatively, we could have ‘Mom’ and “Dad’ be persons on their own right (what a novel idea) and then get rid of the Parents element, and use the IDREFs to climb the tree.

Here are two other examples:

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

<xs:choice>


<xs:group ref=”Majors”/> 
</xs:choice>
</xs:sequence>

where the Majors group has been defined previously (by enumeration).

<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.
Here is another example from the Primer (section 2.7)
Example

Nested Choice and Sequence Groups

<xsd:complexType name="PurchaseOrderType">

  <xsd:sequence>

    <xsd:choice>

      <xsd:group   ref="shipAndBill"/>

      <xsd:element name="singleUSAddress" type="USAddress"/>

    </xsd:choice>

    <xsd:element ref="comment" minOccurs="0"/>

    <xsd:element name="items"  type="Items"/>

  </xsd:sequence>

  <xsd:attribute name="orderDate" type="xsd:date"/>

</xsd:complexType>

<xsd:group id="shipAndBill">

  <xsd:sequence>

    <xsd:element name="shipTo" type="USAddress"/>

    <xsd:element name="billTo" type="USAddress"/>

  </xsd:sequence>

</xsd:group>

For you to look at to understand: slides we’ve seen above and 124-154
Group types are included in 124-154 section.
Lists: 174-181
Primer section 2; section 5.1-5.3

Slides 158-9 show how to refer to an instance (.xml) document – we will discuss this very shortly.
