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          <xsd:simpleType> 
            <xsd:restriction base="xsd:string"> 
              <xsd:pattern value="\w+@\w+\.\w+"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
        <xsd:element name="Phone"/> 
        <xsd:element name="Fax"/> 
      </xsd:sequence> 
      <xsd:attribute name="Name" type="NameType"/> 
       <xsd:attribute name="Title" type="NameType"/> 
    </xsd:complexType> 
  </xsd:element> 
  <!-- Name Type --> 
  <xsd:simpleType name="NameType"> 
      <!-- Removed for Brevity --> 
  </xsd:simpleType> 
</xsd:schema> 

Listing 12.26 

Rule 6 

Phone is mandatory and should be in the following format of 
"(503) 555-7555." Fax is optional. If present, it should be in the 
same format as the phone number. 

Phone and fax have the same validation requirements and, therefore, let us 
create a simple type that validates a phone/fax number.  

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Contact"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Email"> 
          <!-- Removed for Brevity --> 
        </xsd:element> 
        <xsd:element name="Phone" type="PhoneType"/> 
        <xsd:element name="Fax" type="PhoneType" 
                     minOccurs="0"/> 
      </xsd:sequence> 
      <xsd:attribute name="Name" type="NameType"/> 
       <xsd:attribute name="Title" type="NameType"/> 
    </xsd:complexType> 
  </xsd:element> 
  <!-- NameType --> 
  <xsd:simpleType name="NameType"> 
    <!-- Removed for Brevity --> 
  </xsd:simpleType> 
  <!-- PhoneType --> 
  <xsd:simpleType name="PhoneType"> 
    <xsd:restriction base="xsd:string"> 
      <xsd:pattern value="\([0-9]{3}\) [0-9]{3}-[0-9]{4}"/> 
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    </xsd:restriction> 
  </xsd:simpleType> 
</xsd:schema> 

Listing 12.27 

Here is the complete schema that validates the contact element. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create Schema Collection 
CREATE XML SCHEMA COLLECTION ExampleSchema 
AS  
'<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Contact"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Email"> 
          <xsd:simpleType> 
            <xsd:restriction base="xsd:string"> 
              <xsd:pattern value="\w+@\w+\.\w+"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
        <xsd:element name="Phone" type="PhoneType"/> 
        <xsd:element name="Fax" type="PhoneType" 
                     minOccurs="0"/> 
      </xsd:sequence> 
      <xsd:attribute name="Name" type="NameType"/> 
       <xsd:attribute name="Title" type="NameType"/> 
    </xsd:complexType> 
  </xsd:element> 
  <!-- NameType --> 
  <xsd:simpleType name="NameType"> 
    <xsd:restriction base="xsd:string"> 
      <xsd:minLength value="1"/> 
      <xsd:maxLength value="20"/> 
    </xsd:restriction> 
  </xsd:simpleType> 
  <!-- PhoneType --> 
  <xsd:simpleType name="PhoneType"> 
    <xsd:restriction base="xsd:string"> 
      <xsd:pattern value="\([0-9]{3}\) [0-9]{3}-[0-9]{4}"/> 
    </xsd:restriction> 
  </xsd:simpleType> 
</xsd:schema>' 
GO 
 
-- Validate 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Contact Name="Howard Snyder" Title="Purchase Manager"> 
  <Email>hsnyder@greatlakes.com</Email> 
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  <Phone>(503) 555-7555</Phone> 
  <Fax>(503) 555-2376</Fax> 
</Contact>' 

Listing 12.28 

Let us move to the next element. Let us create the declaration for the  
Items element. 

Items element 
Each order should have an items element which contains the details of 
items ordered. The following example shows the structure of the  
Items element. 

<Items> 
  <Item ItemNumber="FB001923" Quantity="12" Price="18.25" /> 
  <Item ItemNumber="SG060020" Quantity="80" Price="12.75" /> 
  <Item ItemNumber="FB019090" Quantity="24" Price="6.00" /> 
</Items> 

Listing 12.29: An example of Items element. 

The Items element can contain one or more Item elements. There should 
be one Item element for each item that the customer has ordered.  

 There should be at least one Item element. There is no maximum 
limit. 

 Each Item element should have three mandatory attributes: 

o ItemNumber 
o Quantity 
o Price 

 ItemNumber should be exactly eight characters long. The first two 
characters of the ItemNumber should be upper case alphabets [A to 
Z], and the next six characters should be digits. 

 Quantity should be a number and should be between 1 and 9999. 
Decimals are not allowed. 

 Price should be a number between 0.01 and 999999.99. The value 
should have two decimal places.  

Let us start writing the schema.  
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Rule 1 

The items element should contain at least one Item element. 
There is no maximum limit. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Items"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Item" 
                     type="ItemType" 
                     maxOccurs="unbounded"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 12.30 

To simplify the schema, let us create a complex type that validates each 
item element. Let us create a type named ItemType that will describe an 
Item element. 

Rule 2 

Each Item element should have three mandatory attributes: 
ItemNumber, Quantity and Price. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:complexType name="ItemType"> 
    <xsd:attribute name="ItemNumber"/> 
    <xsd:attribute name="Quantity"/> 
    <xsd:attribute name="Price"/> 
  </xsd:complexType> 
</xsd:schema> 

Listing 12.31 

Rule 3 

ItemNumber should be exactly eight characters long. The first two 
characters of the ItemNumber should be upper case alphabets [A 
to Z], and the next six characters should be digits. 
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<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:complexType name="ItemType"> 
    <xsd:attribute name="ItemNumber"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:string"> 
          <xsd:pattern value="[A-Z]{2}[0-9]{6}"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Quantity"/> 
    <xsd:attribute name="Price"/> 
  </xsd:complexType> 
</xsd:schema> 

Listing 12.32 

Rule 4 

Quantity should be a number and should be between 1 and 9999. 
Decimals are not allowed. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:complexType name="ItemType"> 
    <!-- Other attributes here --> 
    <xsd:attribute name="Quantity"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:integer"> 
          <xsd:minInclusive value="1"/> 
          <xsd:maxInclusive value="9999"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Price"/> 
  </xsd:complexType> 
</xsd:schema> 

Listing 12.33 

Rule 5 

Price should be a number between 0.01 and 999999.99. The 
value should have two decimal places.  

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:complexType name="ItemType"> 
    <!-- Other attributes here --> 
    <xsd:attribute name="Price"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:decimal"> 
          <xsd:fractionDigits value="2"/> 
          <xsd:minInclusive value="0.01"/> 
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          <xsd:maxInclusive value="999999.99"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
  </xsd:complexType> 
</xsd:schema> 

Listing 12.34 

Here is the complete schema that validates the Items element. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create Schema Collection 
CREATE XML SCHEMA COLLECTION ExampleSchema 
AS  
'<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Items"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Item" 
                     type="ItemType" 
                     maxOccurs="unbounded"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
  <xsd:complexType name="ItemType"> 
    <xsd:attribute name="ItemNumber"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:string"> 
          <xsd:pattern value="[A-Z]{2}[0-9]{6}"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Quantity"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:integer"> 
          <xsd:minInclusive value="1"/> 
          <xsd:maxInclusive value="9999"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Price"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:decimal"> 
          <xsd:fractionDigits value="2"/> 
          <xsd:minInclusive value="0.01"/> 
          <xsd:maxInclusive value="999999.99"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
  </xsd:complexType> 
</xsd:schema>' 
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GO 
 
-- Validate 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Items> 
  <Item ItemNumber="FB001923" Quantity="12" Price="18.25" /> 
  <Item ItemNumber="SG060020" Quantity="80" Price="12.75" /> 
  <Item ItemNumber="FB019090" Quantity="24" Price="6.00" /> 
</Items>' 

Listing 12.35 

Discount element 
Each Order element may contain an optional Discount element. Discount 
may be given in terms of a fixed amount or as a certain percentage of the 
total invoice amount. Here are some examples of Discount element. 

<Discount> 
  <Amount>300</Amount> 
</Discount> 

Listing 12.36: Discount as Amount. 

<Discount> 
  <Percent>7.5</Percent> 
</Discount> 

Listing 12.37: Discount as Percentage. 

The Discount element should follow the rules given below: 

 It should contain either an Amount element or a Percent element. 
These two elements are mutually exclusive. Either one of them can 
be present in a Discount element. 

 If Amount is present, the minimum value should be 0.01. There is no 
maximum limit. The value should always have two decimals. 

 If Percent is present, the value should be between 0.01 and 100.00. 
The value should always have two decimals. 

Let us start writing the Discount element. 
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Rule 1 

It should contain either an Amount element or a Percent element. 
These two elements are mutually exclusive. Either one of them 
can be present in a Discount element. 

To represent a set of mutually exclusive elements we need to use a choice 
group. Let us add a choice group to the discount element. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Discount"> 
    <xsd:complexType> 
      <xsd:choice> 
        <xsd:element name="Amount"/> 
        <xsd:element name="Percent"/> 
      </xsd:choice> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 12.38 

Rule 2 

If Amount is present, the minimum value should be 0.01. There is 
no maximum limit. The value can have, at maximum, two 
decimals. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Discount"> 
    <xsd:complexType> 
      <xsd:choice> 
        <xsd:element name="Amount"> 
          <xsd:simpleType> 
            <xsd:restriction base="xsd:decimal"> 
              <xsd:minInclusive value="0.01"/> 
              <xsd:fractionDigits value="2"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
        <xsd:element name="Percent"/> 
      </xsd:choice> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 12.39 
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Rule 3 

If Percent is present, the value should be between  
0.01 and 100.00. The value can have, at maximum,  
two decimals. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Discount"> 
    <xsd:complexType> 
      <xsd:choice> 
        <xsd:element name="Amount"> 
          <!-- Removed for Brevity --> 
        </xsd:element> 
        <xsd:element name="Percent"> 
          <xsd:simpleType> 
            <xsd:restriction base="xsd:decimal"> 
              <xsd:fractionDigits value="2"/> 
              <xsd:minInclusive value="0.01"/> 
              <xsd:maxInclusive value="100"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
      </xsd:choice> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 12.40 

Here is the final schema that validates a discount element. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create Schema Collection 
CREATE XML SCHEMA COLLECTION ExampleSchema 
AS  
'<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Discount"> 
    <xsd:complexType> 
      <xsd:choice> 
        <xsd:element name="Amount"> 
          <xsd:simpleType> 
            <xsd:restriction base="xsd:decimal"> 
              <xsd:minInclusive value="0.01"/> 
              <xsd:fractionDigits value="2"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
        <xsd:element name="Percent"> 
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          <xsd:simpleType> 
            <xsd:restriction base="xsd:decimal"> 
              <xsd:fractionDigits value="2"/> 
              <xsd:minInclusive value="0.01"/> 
              <xsd:maxInclusive value="100"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
      </xsd:choice> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 12.41 

Let us use this schema to validate two variations of the Discount elements 
that we saw earlier in this lab. 

-- Validate 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Discount> 
  <Amount>300</Amount> 
</Discount>' 

Listing 12.42 

-- Validate 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Discount> 
  <Percent>7.5</Percent> 
</Discount>' 

Listing 12.43 

Assemble the final schema 
Let us merge the schema we created in this version with the previous 
version of the schema. Before we create the new version of the schema 
collection, let us drop the previous version. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN
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 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 

Listing 12.44 

Here is the TSQL code that creates the final version of the  
schema collection. 

-- Create Schema Collection 
CREATE XML SCHEMA COLLECTION ExampleSchema 
AS  
'<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Order"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="OrderDate" type="xsd:date"/> 
        <xsd:element name="DeliveryDate" type="xsd:dateTime"/> 
        <xsd:element name="Customer"> 
          <xsd:complexType> 
            <xsd:sequence> 
              <xsd:element name="CustomerName" 
                           minOccurs="0" maxOccurs="1"> 
                <xsd:simpleType> 
                  <xsd:restriction base="xsd:string"> 
                    <xsd:maxLength value="50"/> 
                  </xsd:restriction> 
                </xsd:simpleType> 
              </xsd:element> 
              <xsd:element name="Billing" type="AddressType"/> 
              <xsd:element name="Shipping" type="AddressType" 
                           minOccurs="0"/> 
              <xsd:element name ="Terms"> 
                <xsd:simpleType> 
                  <xsd:restriction base="xsd:string"> 
                    <xsd:enumeration value="30 Days Credit"/> 
                    <xsd:enumeration value="60 Days Credit"/> 
                    <xsd:enumeration value="90 Days Credit"/> 
                    <xsd:enumeration value="Against Delivery"/> 
                  </xsd:restriction> 
                </xsd:simpleType> 
              </xsd:element> 
              <xsd:element name="Contact"> 
                <xsd:complexType> 
                  <xsd:sequence> 
                    <xsd:element name="Email"> 
                      <xsd:simpleType> 
                        <xsd:restriction base="xsd:string"> 
                          <xsd:pattern value="\w+@\w+\.\w+"/> 
                        </xsd:restriction> 
                      </xsd:simpleType> 
                    </xsd:element> 
                    <xsd:element name="Phone" type="PhoneType"/> 
                    <xsd:element name="Fax" type="PhoneType" 
                                 minOccurs="0"/> 
                  </xsd:sequence> 
                  <xsd:attribute name="Name" type="NameType"/> 
                  <xsd:attribute name="Title" type="NameType"/> 
                </xsd:complexType> 
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              </xsd:element> 
            </xsd:sequence> 
            <xsd:attribute name="CustomerNumber" use="required"> 
              <xsd:simpleType> 
                <xsd:restriction base="xsd:string"> 
                  <xsd:pattern value="[a-zA-Z]{5}"/> 
                </xsd:restriction> 
              </xsd:simpleType> 
            </xsd:attribute> 
          </xsd:complexType> 
        </xsd:element> 
        <xsd:element name="Items"> 
          <xsd:complexType> 
            <xsd:sequence> 
              <xsd:element name="Item" 
                           type="ItemType" 
                           maxOccurs="unbounded"/> 
            </xsd:sequence> 
          </xsd:complexType> 
        </xsd:element> 
        <xsd:element name="OrderNote" minOccurs="0"> 
          <xsd:simpleType> 
            <xsd:restriction base="xsd:string"> 
              <xsd:maxLength value="500"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
        <xsd:element name="InvoiceNote" minOccurs="0"> 
          <xsd:simpleType> 
            <xsd:restriction base="xsd:string"> 
              <xsd:maxLength value="500"/> 
            </xsd:restriction> 
          </xsd:simpleType> 
        </xsd:element> 
        <xsd:element name="Discount" minOccurs="0"> 
          <xsd:complexType> 
            <xsd:choice> 
              <xsd:element name="Amount"> 
                <xsd:simpleType> 
                  <xsd:restriction base="xsd:decimal"> 
                    <xsd:minInclusive value="0.01"/> 
                    <xsd:fractionDigits value="2"/> 
                  </xsd:restriction> 
                </xsd:simpleType> 
              </xsd:element> 
              <xsd:element name="Percent"> 
                <xsd:simpleType> 
                  <xsd:restriction base="xsd:decimal"> 
                    <xsd:fractionDigits value="2"/> 
                    <xsd:minInclusive value="0.01"/> 
                    <xsd:maxInclusive value="100"/> 
                  </xsd:restriction> 
                </xsd:simpleType> 
              </xsd:element> 
            </xsd:choice> 
          </xsd:complexType> 
        </xsd:element>      </xsd:sequence> 
      <xsd:attribute name="OrderNumber" use="required"> 
        <xsd:simpleType> 
          <xsd:restriction base="xsd:string"> 
            <xsd:pattern value="[a-zA-Z0-9]{1,20}"/> 
          </xsd:restriction> 
        </xsd:simpleType> 
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      </xsd:attribute> 
    </xsd:complexType> 
  </xsd:element> 
  <!-- Address Type --> 
  <xsd:complexType name="AddressType"> 
    <xsd:sequence> 
      <xsd:element name="Address"> 
        <xsd:simpleType> 
          <xsd:restriction base="xsd:string"> 
            <xsd:minLength value="1"/> 
            <xsd:maxLength value="50"/> 
          </xsd:restriction> 
        </xsd:simpleType> 
      </xsd:element> 
      <xsd:element name="Street" minOccurs="0"> 
        <xsd:simpleType> 
          <xsd:restriction base="xsd:string"> 
            <xsd:maxLength value="20"/> 
          </xsd:restriction> 
        </xsd:simpleType> 
      </xsd:element> 
    </xsd:sequence> 
    <xsd:attribute name="City" use="required"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:string"> 
          <xsd:minLength value="1"/> 
          <xsd:maxLength value="30"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="State" use="required"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:string"> 
          <xsd:pattern value="[A-Z]{2}"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Zip" use="required" type="zipType"/> 
  </xsd:complexType> 
  <!-- Zip Type --> 
  <xsd:simpleType name="zipType"> 
    <xsd:restriction base="xsd:integer"> 
      <xsd:maxInclusive value="99999"/> 
      <xsd:minInclusive value="10000"/> 
    </xsd:restriction> 
  </xsd:simpleType> 
  <!-- NameType --> 
  <xsd:simpleType name="NameType"> 
    <xsd:restriction base="xsd:string"> 
      <xsd:minLength value="1"/> 
      <xsd:maxLength value="20"/> 
    </xsd:restriction> 
  </xsd:simpleType> 
  <!-- PhoneType --> 
  <xsd:simpleType name="PhoneType"> 
    <xsd:restriction base="xsd:string"> 
      <xsd:pattern value="\([0-9]{3}\) [0-9]{3}-[0-9]{4}"/> 
    </xsd:restriction> 
  </xsd:simpleType> 
  <!-- ItemType --> 
  <xsd:complexType name="ItemType"> 
    <xsd:attribute name="ItemNumber"> 
      <xsd:simpleType> 
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        <xsd:restriction base="xsd:string"> 
          <xsd:pattern value="[A-Z]{2}[0-9]{6}"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Quantity"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:integer"> 
          <xsd:minInclusive value="1"/> 
          <xsd:maxInclusive value="9999"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
    <xsd:attribute name="Price"> 
      <xsd:simpleType> 
        <xsd:restriction base="xsd:decimal"> 
          <xsd:fractionDigits value="2"/> 
          <xsd:minInclusive value="0.01"/> 
          <xsd:maxInclusive value="999999.99"/> 
        </xsd:restriction> 
      </xsd:simpleType> 
    </xsd:attribute> 
  </xsd:complexType> 
</xsd:schema>' 
GO 

Listing 12.45 

Let us validate an XML instance containing order information with the final 
version of the schema collection. 

-- Validate 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Order OrderNumber="20002"> 
  <OrderDate>2008-01-01Z</OrderDate> 
  <DeliveryDate>2008-01-10T09:00:00-08:00</DeliveryDate> 
  <Customer CustomerNumber="LAZYK"> 
    <CustomerName>Lazy K Kountry Store</CustomerName> 
    <Billing City="Eugene" State="OR" Zip="97403"> 
      <Address>2732 Baker Blvd.</Address> 
      <Street>Main st.</Street> 
    </Billing> 
    <Shipping City="Eugene" State="OR" Zip="97403"> 
      <Address>2732 Baker Blvd.</Address> 
      <Street>Main st.</Street> 
    </Shipping> 
    <Terms>30 Days Credit</Terms> 
    <Contact Name="Howard Snyder" Title="Purchase Manager"> 
      <Email>hsnyder@greatlakes.com</Email> 
      <Phone>(503) 555-7555</Phone> 
      <Fax>(503) 555-2376</Fax> 
    </Contact> 
  </Customer> 
  <Items> 
    <Item ItemNumber="FB001923" Quantity="12" Price="18.25" /> 
    <Item ItemNumber="SG060020" Quantity="80" Price="12.75" /> 
    <Item ItemNumber="FB019090" Quantity="24" Price="6.00" /> 
  </Items> 
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  <OrderNote>Delivery needed before 8 AM</OrderNote> 
  <InvoiceNote> 
    Adjust the previous credit note with this invoice 
  </InvoiceNote> 
  <Discount> 
    <Amount>300</Amount> 
  </Discount> 
</Order>' 

Listing 12.46 

Here is another version of the XML instance that uses Discount percentage 
instead of discount amount. 

-- Validate 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Order OrderNumber="20002"> 
  <OrderDate>2008-01-01Z</OrderDate> 
  <DeliveryDate>2008-01-10T09:00:00-08:00</DeliveryDate> 
  <Customer CustomerNumber="LAZYK"> 
    <CustomerName>Lazy K Kountry Store</CustomerName> 
    <Billing City="Eugene" State="OR" Zip="97403"> 
      <Address>2732 Baker Blvd.</Address> 
      <Street>Main st.</Street> 
    </Billing> 
    <Shipping City="Eugene" State="OR" Zip="97403"> 
      <Address>2732 Baker Blvd.</Address> 
      <Street>Main st.</Street> 
    </Shipping> 
    <Terms>30 Days Credit</Terms> 
    <Contact Name="Howard Snyder" Title="Purchase Manager"> 
      <Email>hsnyder@greatlakes.com</Email> 
      <Phone>(503) 555-7555</Phone> 
      <Fax>(503) 555-2376</Fax> 
    </Contact> 
  </Customer> 
  <Items> 
    <Item ItemNumber="FB001923" Quantity="12" Price="18.25" /> 
    <Item ItemNumber="SG060020" Quantity="80" Price="12.75" /> 
    <Item ItemNumber="FB019090" Quantity="24" Price="6.00" /> 
  </Items> 
  <OrderNote>Delivery needed before 8 AM</OrderNote> 
  <InvoiceNote> 
    Adjust the previous credit note with this invoice 
  </InvoiceNote> 
  <Discount> 
    <Percent>7.5</Percent> 
  </Discount> 
</Order>' 

Listing 12.47 

We have successfully created the schema collection needed for the order 
processing application. This is the last lab we will do in this book. I hope 
the labs we attended helped you understand the building blocks of XSD 
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and made you capable enough to undertake any schema development 
assignments that you might come across in your SQL Server  
programming life.  

Chapter Summary 
XSD supports Regular Expressions to validate the format of a value with a 
pattern. This Regular Expression language is close to the Regular 
Expression languages supported by programming languages like Perl, 
Python or Microsoft Dot Net class libraries.  

A Regular Expression may contain Normal Characters as well as Meta 
Characters. Meta characters have some special meaning when they 
appear inside a Regular Expression. A backslash is used to escape a  
Meta character so that it will lose its special meaning and will become a 
normal character.  

Meta characters Question mark (?), Asterisk (*) and Plus (+) are used to 
define repetition of a character or group of characters. Curly Braces are 
used to define the minimum and maximum number of occurrences of a 
character or group. Square brackets are used to define a range of 
characters, whereas Parenthesis is used to define groups of characters.  
A pipe sign is used to "OR" groups of characters, from which only one 
group or character is to be matched. A caret (^) sign is used to create a 
negative expression. 

Character classes are those expressions which represent a group of 
characters. The most commonly used character classes are "\d," which 
represents any digit. Other character classes are "\s," "\w," "\i" and "\c." The 
negative version of the above character classes can be created either with 
a caret (^) or by making the character upper case. For example, "\d" 
represents a digit where as "\D" represents a non-digit. 
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CHAPTER 13 
ADVANCED SCHEMA CONCEPTS 

In the last few chapters we have discussed various schema components in 
detail. All the previous chapters were more focused on the most commonly 
used schema components. There are certain parts of schema development 
that we have not yet touched in detail. We have discussed them briefly in 
the previous chapters and it is time to have a closer look at those topics.  

In this chapter, we will discuss: 

 Attributes of a schema declaration 
 Wildcard components and content validation 
 Element and attribute wildcards 
 Annotations 

Attributes of a schema declaration 
We have seen several dozen schema declarations in the previous 
chapters. The only mandatory attribute of a schema declaration is the 
namespace declaration.  Here is the basic declaration of a schema. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Customers" /> 
</xsd:schema> 

Listing 13.1 

This schema declares an element named Customers. A schema is 
declared with "<xsd:schema>" element and it should have a namespace 
declaration pointing to "http://www.w3.org/2001/XMLSchema." Though you 
can specify a namespace prefix of your choice, you cannot alter the 
namespace URI. Also, note that the namespace URI is case sensitive. If 
the schema processor does not find the correct namespace declaration, it 
will throw an error. 

Though the only attribute a schema declaration must have is the schema 
namespace declaration, it can take a number of other optional attributes. 
These attributes control the behavior of the schema processor while 
validating XML instances against the schema collection.  
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A schema declaration can take the following optional attributes: 

 id 
 targetNamespace  
 attributeFormDefault 
 elementFormDefault 
 blockDefault 
 finalDefault 
 version 
 xml:lang 

Let us examine each of these attributes in detail. 

Attribute: id 
The id attribute of a schema declaration shares the same characteristics as 
the id attributes of attribute declarations and element declarations. It is 
used only to uniquely identify each schema component. It does not add 
anything to the meaning of the schema or its validation rules.  

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
            id="mySchema"> 
  <xsd:element name="Customers" type="xsd:string"/> 
</xsd:schema> 

Listing 13.2 

We have discussed the "id" attribute of element declarations in Chapter 5 
and attribute declarations in Chapter 6. Refer to those chapters for a 
detailed discussion on this attribute. 

Attribute: targetNamespace 
None of the XML instances which we saw previously had a namespace 
declaration. In Chapter 2 we saw how namespaces help to avoid ambiguity. 
The examples we saw in the previous chapters were so simple that they 
did not need a namespace declaration. There are times when you need to 
make sure that the XML instance should take a specific namespace to be 
qualified for consumption by a specific application. You can achieve this by 
using the targetNamespace of schema declaration. 

Assume that you are writing a schema that describes an ATOM feed. An 
ATOM feed is an XML document having a specific structure and usually 
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contains information about new or modified resources available on web 
sites.  

ATOM is a popular web feed format. For further  
information about ATOM feeds, see:  

http://en.wikipedia.org/wiki/Atom_(standard) 

The ATOM specification says that a valid ATOM document should contain 
the following root element. Let us try to write a schema that performs this 
validation.  

<feed xmlns="http://www.w3.org/2005/Atom"> 
  <!-- Other declarations here --> 
</feed> 

Listing 13.3 

We know how to create a schema that describes the root element of the 
XML instance. But we have not seen schema declarations that make sure 
that the XML instance contains a specific namespace declaration. 

This is achieved by adding targetNamespace attribute to the schema 
declaration. The following code creates a schema collection that validates 
the xml instance given in Listing 13.3. 

-- Create the schema 
CREATE XML SCHEMA COLLECTION AtomSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.w3.org/2005/Atom"> 
  <xsd:element name="feed"/> 
</xsd:schema>' 
GO 
 
-- Validate  
DECLARE @x XML(AtomSchema) 
SELECT @x = ' 
<feed xmlns="http://www.w3.org/2005/Atom"> 
  <!-- Other declarations here --> 
</feed>' 

Listing 13.4: An example showing the usage of targetNamespace. 

When a schema declaration contains the targetNamespace attribute,  
the XML instance should contain the namespace declaration specified in 
this attribute.  
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Attribute: attributeFormDefault 
This attribute specifies the default value of the form attribute of attribute 
declarations in the given schema. We have examined the form attribute 
when we discussed attribute declarations in Chapter 6.  

If an attribute is declared without the form attribute, the schema processor 
will look for the value of the attributeFormDefault attribute while validating 
it. If the schema declaration does not contain the attributeFormDefault 
attribute, the schema processor will assume unqualified as the default form 
for all the attributes. The default value is used only if the attribute 
declaration does not contain the form attribute. 

The schema definition in the following example sets qualified as the default 
form of all attributes. The Number attribute overrides the default value by 
using the form attribute. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
            targetNamespace="www.employee.com" 
            attributeFormDefault="qualified"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:attribute name="Number" form="unqualified"/> 
      <xsd:attribute name="Name"/> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<emp:Employee xmlns:emp="www.employee.com"  
 Number="123" emp:Name="Jacob" />' 

Listing 13.5 

The "Number" attribute is in unqualified form because it is declared with the 
form attribute having value: "unqualified." The "Name" attribute is in 
qualified form because it does not have the form attribute; hence,  
the schema processor uses the value of attributeFormDefault, which  
is "qualified."  



13 – Advanced schema concepts 

420 

Attribute: elementFormDefault 
This attribute specifies the default form of elements. As with attributes, 
elements can have qualified or unqualified forms. We discussed this in 
Chapter 5. If an element is declared without the form attribute, the schema 
processor will use the value of elementFormDefault while validating  
the element. If the "elementFormDefault" attribute is not present in the 
schema declaration, SQL Server will assume "unqualified" as the default 
form of all elements. 

As mentioned earlier, if an element declaration contains the form attribute it 
will override the default value specified by the elementFormDefault 
attribute. The following example demonstrates that. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
            targetNamespace="www.employee.com" 
            elementFormDefault="qualified"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Number" form="unqualified"/> 
        <xsd:element name="Name"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<emp:Employee xmlns:emp="www.employee.com"> 
 <Number>1001</Number> 
 <emp:Name>Jacob</emp:Name> 
</emp:Employee>' 

Listing 13.6 

The schema declaration sets the default value of the form attribute of all 
elements to "qualified." The Name element is declared without the form 
attribute, and as a result the schema processor assumes its form  
as "qualified."  
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The declaration of the Number element sets its form as "unqualified" by 
using the form attribute.  

Attribute: blockDefault 
This attribute defines the default value of the block attribute. You can use 
the block attribute to prevent substitution, extension or restriction of an 
element. Refer to Chapter 5 for a detailed explanation of the block attribute. 

If an element is declared without the block attribute SQL Server will use the 
value of blockDefault, if present. If blockDefault is not present in the 
schema declaration and the element is declared without the block attribute, 
the element can be substituted, extended or restricted. 

Attribute: finalDefault 
This attribute defines the default value of the final attribute. You can use 
this attribute to prevent the restriction or extension of a given element or 
type. We have discussed the final attribute in Chapter 5. 

If an element is declared without the final attribute, SQL Server will use the 
value of finalDefault if it is present in the schema declaration. If the schema 
declaration does not have the finalDefault attribute and the element is 
declared without the final attribute, the element can be extended as well as 
restricted. 

Attribute: version 
The attribute version is used only for the documentation purpose. The 
schema processor does not use it while validating the schema 
components.  

What can occur is that after you created a schema the requirement 
changes and you might need to write a new schema to support the 
additional requirements. You may handle those additional requirements by 
extending the existing schema components or by creating a completely 
new version of the schema. The version attribute of the schema declaration 
can be used to label the new schema with a different version number.  

The following example shows a schema declaration that contains a  
version number. 
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<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
version="1.0"> 
  <xsd:element name="Employee"/> 
</xsd:schema> 

Listing 13.7 

Attribute: xml:lang 
This is another attribute that is used only for the documentation purpose. 
This attribute is used in XML documents to specify the formal language in 
which the content is written. 

Just as the version attribute, xml:lang is used only for the documentation 
and the schema processor does not use it for validating the schema 
components. This attribute can take a valid language identifier specified in 
RFC 3066 (http://www.ietf.org/rfc/rfc3066.txt). 

Wildcard components and content 
validation 
All the examples we have seen in the previous chapters demonstrated how 
strictly SQL Server validates XML instances against a schema collection. 
The XML instance should strictly follow the structure and restrictions 
defined in the schema collection. This behavior makes sure that the XML 
instance follows the exact structure specified in the schema collection and 
that the elements and attributes contain acceptable values. 

When you define a schema, you predefine the elements and attributes the 
XML instance should have. There are times when you need to give a little 
more flexibility so that the XML instance can hold elements or attributes not 
known at the time the schema was written. This can be achieved by using 
wildcard declarations in the schema definition.  

Let us go back to the example of the order processing application we 
examined in Chapter 3. Partner agencies of North Pole Corporation will 
send order information to the web service exposed by the order 
processing. This application needs to send a response back to the client 
applications indicating the success or failure of the request.  

This response message may contain a response code, description and 
some additional information that may vary from case to case and time to 
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time. We need to keep a provision that if, in the future, we need to send 
some additional information regarding the status of the operation, we 
should be able to do it without modifying the schema and the processing 
logic. Let us see how wildcard components can help in this case.  

XSD supports two wildcard components: 

1. Element wildcards 
2. Attribute wildcards 

Let us examine each of these in detail. 

Element Wildcards 
An element wildcard is used to represent an element that is not known at 
the time of writing the schema. Element wildcards are declared using 
"<xsd:any>" element. An element wildcard can only appear within 
sequence or choice model groups.  

Before we examine element wildcards in detail, let us see an example that 
uses an element wildcard declaration.  

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="OrderRegistrationResult"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="skip"/> 
      </xsd:sequence> 
      <xsd:attribute name="Code"/> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.8 

Note wildcard declaration inside the complex type. The two XML instances 
given below will validate successfully against the above schema collection. 
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DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<OrderRegistrationResult Code="101"> 
 <Status>Order registered successfully!</Status> 
</OrderRegistrationResult>' 

Listing 13.9 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<OrderRegistrationResult Code="101"> 
 <Status> 
  <ID>100</ID> 
  <Text>Order registered successfully!</Text> 
 </Status> 
</OrderRegistrationResult>' 

Listing 13.10 

The XML instance given in the first example has an element named Status 
which is not declared in the schema definition. Similarly, the second XML 
instance has an element named Message which is not declared in the 
schema definition as well. The element wildcard that we added to the 
schema definition represents the occurrence of an unknown element in the 
XML instance. Hence, both the XML instances given above will validate 
successfully with the schema collection. 

An element wildcard declaration has the following attributes: 

 processContents 
 id 
 maxOccurs and minOccurs  
 namespace 

Let us examine each of these attributes in detail.  

Attribute: processContents 
This attribute instructs the schema processor how to validate the wildcard 
element. The value of this attribute can be "skip", "strict" or "lax." 

Processing wildcard elements with "skip" 

When the value of processContents is set to "skip" the schema processor 
will not attempt to validate the wildcard element. We have seen this 
behavior in the previous example.  
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-- Create a schema collection  
CREATE XML SCHEMA COLLECTION SkipDemo AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="skip"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.11 

This schema declares a complex type element named ContactInfo. It has 
an element wildcard declaration. Since the processContents attribute is set 
to skip, SQL Server will not perform any validation against this element. 
Hence, all the following XML instances will be accepted. 

DECLARE @x XML(SkipDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Phone>999-999-9999</Phone> 
</ContactInfo>' 
 
SELECT @x = ' 
<ContactInfo> 
 <Fax>999-999-9999</Fax> 
</ContactInfo>' 
 
SELECT @x = ' 
<ContactInfo> 
 <Email>a@b.com</Email> 
</ContactInfo>' 
 
SELECT @x = ' 
<ContactInfo> 
 <Phone> 
  <Home>999-999-9999</Home> 
  <Work>888-888-8988</Work> 
 </Phone> 
</ContactInfo>' 
 
SELECT @x = ' 
<ContactInfo> 
 <Phone Work="888-888-8888" Home="999-999-9999" /> 
</ContactInfo>' 

Listing 13.12 

Note that a wildcard element declaration can represent a simple type or 
complex type. The first three examples show simple types and the last two 
examples show complex types.  
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Processing wildcard elements with "strict" 

When processContents is set to "strict," SQL Server will validate the 
wildcard element against schema definition from a given namespace. The 
following example sets the namespace to "##any," which indicates the XML 
instance can have a replacement element from any namespace.  

CREATE XML SCHEMA COLLECTION StrictDemo AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="strict" namespace="##any"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.13 

None of the XML instances we tried in the previous example will work for 
this version of the schema. Try to run the following code. 

DECLARE @x XML(StrictDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Phone>999-999-9999</Phone> 
</ContactInfo>' 

Listing 13.14 

If you run the above code, SQL Server will raise the following error. 

XML Validation: Declaration not found for element 'Phone'. 
Location: /*:ContactInfo[1]/*:Phone[1] 

To demonstrate a working example that uses processContents with strict, 
let me present a little more complex schema definition having multiple 
target namespaces. Run the following code to add a few more element 
declarations having different target namespaces to the above schema. 

ALTER XML SCHEMA COLLECTION StrictDemo ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
targetNamespace="www.fax.com"> 
  <xsd:element name="Fax"/> 
</xsd:schema>' 
 
ALTER XML SCHEMA COLLECTION StrictDemo ADD ' 
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<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
targetNamespace="www.phone.com"> 
  <xsd:element name="Phone"/> 
</xsd:schema>' 
 
ALTER XML SCHEMA COLLECTION StrictDemo ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
targetNamespace="www.email.com"> 
  <xsd:element name="Email"/> 
</xsd:schema>' 

Listing 13.15 

All the following XML instances will validate successfully. The wildcard 
declaration accepts elements from any namespace; therefore, all three 
XML instances given below are valid.  

DECLARE @x XML(StrictDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Fax xmlns="www.fax.com">999-999-9999</Fax> 
</ContactInfo>' 
 
SELECT @x = ' 
<ContactInfo> 
 <Phone xmlns="www.phone.com">999-999-9999</Phone> 
</ContactInfo>' 
 
SELECT @x = ' 
<ContactInfo> 
 <Email xmlns="www.email.com">a@b.com</Email> 
</ContactInfo>' 

Listing 13.16 

Note that each element will be validated against the schema definition 
found in the specified namespace. For example, the Fax element in the first 
example will be validated against the definition of the schema having target 
namespace "www.fax.com." 

Processing wildcard elements with "lax" 

We saw two validation modes in the previous examples. When 
processContents is set to skip, SQL Server does not validate the element. 
When it is set to strict, SQL Server will validate the element against the 
definition given in the specified namespace. If the namespace is not found 
in the schema declaration, SQL Server will generate an error. 

There is a third validation mode, lax, which will perform a little more liberal 
validation. Under lax validation mode, SQL Server will check if the 
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namespace specified by the replacement element exists in the schema 
collection or not. If the namespace is not found, SQL Server will skip the 
validation of the element. If the namespace is found, SQL Server will check 
if it contains a declaration for the given element. If it is not found, SQL 
Server will skip the validation of the element. The replacement element of a 
wildcard declaration will be validated only if the declaration of the element 
is found in the specified namespace within the schema collection. 

SQL Server 2005 supports strict and skip methods, but not lax. Support for 
lax validation is added in SQL Server 2008. The following example will run 
only in SQL Server 2008. 

Let us create a schema collection with an element wildcard declaration that 
requests lax validation. 

-- Create a schema collection  
CREATE XML SCHEMA COLLECTION LaxDemo AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="lax" namespace="##any"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.17 

Let us add another schema definition to the above schema collection. Note 
that the new schema definition has a different target namespace. 

ALTER XML SCHEMA COLLECTION LaxDemo ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.phone.com"> 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.18 

The above schema definition declares an element named Phone and 
performs a format validation. Now let us try to validate a few different XML 
instances against this schema. 
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DECLARE @x XML(LaxDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Fax>12345</Fax> 
</ContactInfo>' 

Listing 13.19 

This will validate successfully because the element Fax is not associated 
with any namespace and SQL Server will just skip it because the 
processing mode is set to lax. 

DECLARE @x XML(LaxDemo) 
SELECT @x = ' 
<ContactInfo> 
 <HomePhone xmlns="www.HomePhone.com">12345</HomePhone> 
</ContactInfo>' 

Listing 13.20 

This will validate as well. The namespace "www.homephone.com" does not 
exist in the current schema collection; hence, SQL Server will exclude this 
element from validation. 

DECLARE @x XML(LaxDemo) 
SELECT @x = ' 
<ContactInfo> 
 <HomePhone xmlns="www.Phone.com">12345</HomePhone> 
</ContactInfo>' 

Listing 13.21 

This will also succeed. In this case, SQL Server will be able to find the 
namespace in the schema collection. However, the 
namespace"www.phone.com" does not contain a declaration for 
HomePhone element and as a result SQL Server will skip the validation of 
this element. 

DECLARE @x XML(LaxDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Phone xmlns="www.phone.com">12345</Phone> 
</ContactInfo>' 

Listing 13.22 

The above code will not validate. SQL Server will validate the Phone 
element against the declaration specified in the schema collection. In the 
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case of this example, SQL Server will find the namespace declaration and 
will find a matching declaration for the Phone element. The validation will 
fail because the format of the value does not match with the pattern 
specified in the pattern restriction. 

Here is the correct XML instance. 

DECLARE @x XML(LaxDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Phone xmlns="www.phone.com">123-123-1234</Phone> 
</ContactInfo>' 

Listing 13.23 

Note that namespace declarations are case sensitive. The following will 
succeed even though the value is not in the correct format, because SQL 
Server will not be able to find this namespace declaration in the schema 
collection and will skip the validation. (Note the "p" in "www.Phone.com")  

DECLARE @x XML(LaxDemo) 
SELECT @x = ' 
<ContactInfo> 
 <Phone xmlns="www.Phone.com">1234</Phone> 
</ContactInfo>' 

Listing 13.24 

As mentioned earlier, SQL Server 2005 does not support lax validation. If 
you attempt to create a schema collection having a wildcard declaration 
with lax validation, you will receive the following error. 

The XML Schema syntax 'processContents="lax"' is not supported. 

Attribute: Id 
We saw the "id" attribute when we discussed element declarations and 
attribute declarations. The attribute "id" is used only to uniquely identify 
each schema component. It does not add anything to the validation rules or 
meaning of the schema. Here is an example that declares a wildcard 
element having an "id" attribute.  
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-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="skip" id="SkipDemo"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo> 
 <Phone>999-999-9999</Phone> 
</ContactInfo>' 

Listing 13.25 

Attributes: maxOccurs and minOccurs 
These two attributes are not new to us. We previously discussed them 
when we discussed element declarations. They control the number of times 
an element can appear within its parent element.  

To make an element optional, set minOccurs to 0. To make an element 
mandatory, set minOccurs to a non-zero value. To restrict the occurrence of 
an element to exactly once, set minOccurs and maxOccurs to 1. You 
cannot set minOccurs to a value that is higher than maxOccurs.  

Here is an example that declares a wildcard element and can appear a 
minimum of two times and a maximum of five times. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
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CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="skip"  
   minOccurs="2" maxOccurs="5"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 
' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo> 
 <Phone>999-999-9999</Phone> 
 <Fax>888-888-8888</Fax> 
 <Email>a@b.com</Email> 
</ContactInfo>' 

Listing 13.26 

Attribute: namespace 
This attribute specifies the target namespace of the wildcard element. We 
have seen the usage of target namespace earlier in this chapter. While 
processing the wildcard element, the schema processor will check for a 
matching schema definition having the namespace declaration specified in 
the namespace attribute of the wildcard declaration.  

This attribute can take one of the following values: 

 ##any 
 ##other 
 ##targetNamespace 
 ##local 
 space separated list of namespaces 

Let us examine the usages of each of these values in the  
namespace attribute. 

##any 

This specifies that the schema processor will accept any namespace. The 
XML instance can specify any namespace that is present in the schema 
collection and the schema processor will accept it. Let us see an example 
in order to understand this. 
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Let us first create a schema collection that declares a wildcard element. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="strict" namespace="##any"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.27 

Let us add a few more schema components from different namespaces to 
the above schema collection. Let us add the declaration of Phone element 
from "www.phone.com" namespace. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.phone.com"> 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.28 

Now, let us add the declaration of Fax element from  
"www.fax.com" namespace. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.fax.com"> 
  <xsd:element name="Fax"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
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  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.29 

Now let us try to validate a few XML instances against this schema 
collection. Note that we have set processContents to "strict."  SQL Server 
will look for a matching namespace declaration and will validate the 
element against the definition given in the schema collection. If the 
namespace or element declaration is not found, the validation will fail. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo> 
 <Phone xmlns="www.phone.com">123-123-1234</Phone> 
</ContactInfo>' 

Listing 13.30 

The above XML instance will validate successfully because the wildcard 
element is declared such that it can accept an element from any 
namespace. The namespace given in the XML instance exists in the 
schema collection and it has the declaration of an element named Phone. 
The value of Phone element in the XML instance validates successfully 
against the rules specified in the schema collection. 

The following will succeed, as well, for the same reason. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo> 
 <Fax xmlns="www.fax.com">123-123-1234</Fax> 
</ContactInfo>' 

Listing 13.31 

##other 

When the namespace attribute of a wildcard declaration is set to "##other," 
the element in the XML instance can take any namespace other than the 
target namespace of the parent element.  

The following schema collection declares an element named ContactInfo 
and specifies "www.contactinfo.com" as its target namespace.  
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-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
  targetNamespace="www.contactinfo.com"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="strict" namespace="##other"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.32 

Now let us add another schema definition to the above schema collection, 
with the definition of Phone element having "www.phone.com" as the  
target namespace. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.phone.com"> 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.33 

Let us add the declaration of an element named Fax from the same 
namespace as the ContactInfo element.  

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.contactinfo.com"> 
  <xsd:element name="Fax"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
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  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.34 

Now, let us try to validate a few XML instances against the above schema 
collection.  

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Phone xmlns="www.phone.com">123-123-1234</Phone> 
</ContactInfo>' 

Listing 13.35 

This will validate successfully. The Phone element is not in the same 
namespace as its parent element. The specified namespace exists in the 
schema collection and the namespace contains the declaration of the 
Phone element. 

Now, let us try another XML instance. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Fax xmlns="www.contactinfo.com">123-123-1234</Fax> 
</ContactInfo>' 

Listing 13.36 

Validation of the above XML instance will fail with the following error. 

XML Validation: Invalid content. Expected element(s):##other:* 
where element 'www.contactinfo.com:Fax' was specified. Location: 
/*:ContactInfo[1]/*:Fax[1] 

Though there is a Fax element declared in the given namespace, the 
schema processor will not accept it because the wildcard is declared with 
the namespace attribute set to "##other." When namespace is set to 
##other, the element that represents the wildcard declaration cannot take 
the same namespace as the targetNamespace of the parent element. 
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##targetNamespace 

The behavior of ##targetNamespace is almost the opposite of ##other. 
When ##other is specified, the XML element that represents the wildcard 
declaration can take any namespace other than the target namespace. 
When ##targetNamespace is specified, it should contain the same 
namespace as the target namespace of the parent element. 

Let us create a new version of the schema collection with a wildcard 
element declaration having namespace attribute set to 
##targetNamespace. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
  targetNamespace="www.contactinfo.com"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="strict"      
   namespace="##targetNamespace"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.37 

Just as we did with the previous example, let us add the declaration of 
Phone element having a different target namespace. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.phone.com"> 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
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  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.38 

And finally, let us add the declaration of Fax element from the same 
namespace as the root element. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.contactinfo.com"> 
  <xsd:element name="Fax"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.39 

Let us validate an XML instance against this version of the  
schema collection. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Fax xmlns="www.contactinfo.com">123-123-1234</Fax> 
</ContactInfo>' 

Listing 13.40 

The above XML instance will validate successfully against the schema 
collection. However, the following will fail. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Phone xmlns="www.phone.com">123-123-1234</Phone> 
</ContactInfo>' 

Listing 13.41 

SQL Server will throw the following error if you try to run the above code. 
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XML Validation: Invalid content. Expected 
element(s):www.contactinfo.com:* where element 
'www.phone.com:Phone' was specified. Location: 
/*:ContactInfo[1]/*:Phone[1] 

The validation of the above XML instance fails because the schema 
specifies that the XML element that represents the wildcard declaration 
cannot take a namespace other than the target namespace of the parent 
element. Note that you need not declare the namespace in the Fax 
element because you already have it declared in the parent element. The 
following will validate successfully. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Fax>123-123-1234</Fax> 
</ContactInfo>' 

Listing 13.42 

##local 

When the namespace attribute of a wildcard declaration is set to ##local, 
the element in the XML instance that represents the wildcard declaration 
should not be part of any namespace. The schema collection should 
contain a declaration for the replacement element and it should not be 
associated with any namespace.  

Let us create a schema collection that declares a wildcard element having 
namespace set to ##local. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
  targetNamespace="www.contactinfo.com"> 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="strict"      
   namespace="##local"/> 
      </xsd:sequence> 
    </xsd:complexType> 
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  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.43 

The schema definition in the above schema collection is created with a 
target namespace. Let us add the definition of the Phone element to the 
same namespace.  

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.contactinfo.com"> 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.44 

The pattern in the above restriction specifies that the group of digits in the 
phone number be separated by a hyphen. (Take note of this. We will come 
back to this a little later). 

Now let us add one more schema definition to the above  
schema collection.  

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" > 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3} \d{3} \d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.45 

Note that this schema, too, defines a Phone element. However, the pattern 
restriction is slightly different. This specifies that the group of digits in the 
phone number be separated by space characters. 
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At this point, we have two definitions of Phone element. One version 
resides in the same namespace as the root element and accepts phone 
numbers having groups of digits separated by a hyphen (example: 999-
999-9999). The other version of Phone element does not belong to any 
namespace and accepts phone numbers having space separated groups of 
digits (example: 999 999 9999).  

Let us try to validate an XML instance against this schema collection. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Phone>123-123-1234</Phone> 
</ContactInfo>' 

Listing 13.46 

If you run the above code, SQL Server will throw the following error. 

XML Validation: Invalid content. Expected element(s):* where 
element 'www.contactinfo.com:Phone' was specified. Location: 
/*:ContactInfo[1]/*:Phone[1] 

The Phone element in the above XML instance does not have a 
namespace. In the absence of a namespace declaration, the schema 
processor will associate the namespace of the parent element to a child 
element. The element in the XML instance that represents the wildcard 
element cannot take a namespace. Though there is a Phone element in the 
given namespace and the element validates successfully against that 
element, the schema processor will not accept it. 

Here is the correct XML instance that validates with the above schema. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo xmlns="www.contactinfo.com"> 
 <Phone xmlns="">123 123 1234</Phone> 
</ContactInfo>' 

Listing 13.47 

Setting namespace attribute to specific 
namespace values 

It is also possible to associate the wild card elements to one or more 
specific namespaces. When done so, the XML element that represents the 
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wildcard element should contain one of the namespaces declared in the 
namespace attribute of the wild card element declaration. 

Let us create a schema collection that declares an element  
named ContactInfo.  

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" > 
  <xsd:element name="ContactInfo"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:any processContents="strict"      
   namespace="www.phone.com www.fax.com"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.48 

Note that the wildcard element accepts two namespaces. The XML 
instance element that represents the wildcard declaration can take only 
one of the namespaces declared above. 

Let us add the declaration of Phone element from "www.phone.com" 
namespace to the above schema collection.  

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.phone.com"> 
  <xsd:element name="Phone"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.49 
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Let us add one more schema definition to the above schema collection. 
The example given below adds the declaration of Fax element from 
"www.fax.com" to the schema collection. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"     
             targetNamespace="www.fax.com"> 
  <xsd:element name="Fax"> 
 <xsd:simpleType> 
  <xsd:restriction base="xsd:string"> 
   <xsd:pattern value="\d{3}-\d{3}-\d{4}"/> 
  </xsd:restriction> 
 </xsd:simpleType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 13.50 

Let us validate a few XML instances against this schema collection. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo> 
 <Phone xmlns="www.phone.com">123-123-1234</Phone> 
</ContactInfo>' 

Listing 13.51 

This succeeds because "www.phone.com" is one of the namespaces 
declared with the wildcard element declaration. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<ContactInfo> 
 <Fax xmlns="www.fax.com">123-123-1234</Fax> 
</ContactInfo>' 

Listing 13.52 

This will succeed, too. "www.fax.com" is also one of the namespaces 
declared in the wildcard element declaration. The schema processor will 
not accept any namespace other than the namespaces declared in the 
wildcard element declaration. 

 



13 – Advanced schema concepts 

444 

Attribute Wildcards 
In the previous section, we examined element wildcards. An element 
wildcard declaration represents an attribute in the XML instance that is not 
known at the time of writing the schema.  

Attribute wildcards work very similar to element wildcards. When a complex 
type contains an attribute wildcard declaration the XML instance can 
contain replacement attributes from the specified namespace.  

An attribute wildcard is declared using "<xsd:anyAttribute>" element. Let us 
see an example. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
            targetNamespace="www.employeeinfo.com" 
            attributeFormDefault="qualified"> 
  <xsd:element name="Employees"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Employee"> 
          <xsd:complexType> 
            <xsd:anyAttribute  
                         namespace="##any" 
                         processContents="strict"/> 
          </xsd:complexType> 
        </xsd:element> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
  <xsd:attribute name="FName"/> 
  <xsd:attribute name="LName"/> 
  <xsd:attribute name="Number"/> 
</xsd:schema>' 
GO 

Listing 13.53 

The following XML instance validates against the above schema collection. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<emp:Employees xmlns:emp="www.employeeinfo.com"> 
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 <Employee emp:FName="Jacob" /> 
</emp:Employees>' 

Listing 13.54 

It may be surprising to know that the following will be validated, too.  

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<emp:Employees xmlns:emp="www.employeeinfo.com"> 
 <Employee emp:FName="Jacob" emp:LName="Sebastian"  
  emp:Number="1001" /> 
</emp:Employees>' 

Listing 13.55 

Your XML instance can contain any number of replacement attributes 
against an attribute wildcard declaration. Unlike element wildcards, 
attribute wildcards do not have minOccurs or maxOccurs attributes. Hence, 
the attributes can appear 0, one or more times.  

An attribute wildcard declaration can take the following attributes. 

 id 
 processContents 
 namespace 

The behavior of these attributes is the same as we have seen with element 
wildcards. Refer to the section "Element Wildcards" above for a detailed 
discussion on these attributes. 

Annotations 
Annotations are used to add documentation to the schema. You can add 
annotations to any schema component. Schema documentation can be 
added using documentation as well as appinfo elements. The 
documentation element is used to add user documentation and appinfo 
element is used to add processing instructions for applications. 

User Documentation 

The following example shows a schema declaration with a basic 
documentation example. 
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<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:annotation> 
    <xsd:documentation> 
      This element stores employee information. 
    </xsd:documentation> 
  </xsd:annotation>  <xsd:element name="Employees"/> 
 </xsd:schema> 

Listing 13.56 

The documentation element can take a few attributes, using which you can 
add additional documentation. You can add references to external 
resources as well as specify language identifiers. The following example 
shows an annotation element having documentation in two languages. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:annotation> 
    <xsd:documentation  
          source="http://www.sqlserverandxml.com/employee/en-us" 
          xml:lang="en-us"> 
      This element stores employee information. 
    </xsd:documentation> 
    <xsd:documentation 
          source="http://www.sqlserverandxml.com/employee/it" 
          xml:lang="it"> 
      Questo element negozi dipendente informazioni. 
    </xsd:documentation>   
  </xsd:annotation> 
  <xsd:element name="Employees"/> 
 </xsd:schema> 

Listing 13.57 

Application Information 

The appinfo element of an annotation is used to add processing 
information to applications. For example, an application that reads 
information from a table or writes to a table can use appinfo to store the 
mapping between XML elements and columns/tables. An example of such 
an application is the XMLBulkLoad component of SQLXML.  

The following example shows a schema that uses appinfo element to store 
processing instructions for XMLBulkLoad component. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"  
      xmlns:sql="urn:schemas-microsoft-com:mapping-schema"> 
  <xsd:annotation> 
    <xsd:appinfo> 
      <sql:relationship  
         name="CustomerProduct"  
         parent="Customers" parent-key="CustomerID" 
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         child="Orders" child-key="CustomerID"/> 
    </xsd:appinfo> 
  </xsd:annotation>  <xsd:element name="Orders" 
sql:relation="Orders"> 
    <!-- Other declarations here --> 
  </xsd:element> 
</xsd:schema> 

Listing 13.58 

Chapter Summary 
In this chapter we have discussed a few advanced schema topics. We 
discussed the attributes of schema declarations and examined each 
attribute in detail. The only mandatory attribute of a schema declaration is 
the namespace declaration. A schema declaration can take a few optional 
attributes, also. 

The targetNamespace attribute of the schema declaration can be used to 
specify a namespace to which the XML instance should belong.  

The attributeFormDefault and elementFormDefault attributes specify the 
default value of the form attribute of all elements and attributes.  
The blockDefault and finalDefault attributes specify the default value for  
the block and final attributes of elements and types. The default value is 
used only if the element or attribute declaration does not contain the 
specified attribute.  

Element and attribute wildcards can be used to create flexible schema 
components that can accept elements and attributes not known at the time 
the schema was written. SQL Server supports three modes to validate the 
content of wildcard declarations. When the validation mode is set to skip, 
SQL Server will skip the validation of the replacement element. When the 
validation mode is set to strict, SQL Server will locate the specified 
namespace in the schema collection and will validate the element or 
attribute against the element/attribute declaration given in the specified 
namespace. If the namespace is not found or it does not contain the 
declaration for the specified element or attribute, the validation will fail. 

SQL Server 2008 supports a third validation mode: lax. When the 
processing mode is set to lax, SQL Server will validate the replacement 
element/attribute only if the specified namespace exists in the schema 
collection and the namespace contains the declaration for the specified 
element or attribute.  
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The behavior of element wildcards and attribute wildcards are almost 
similar, except that the XML instance can have 0, one or more attributes 
against a single attribute wild card declaration.  

Annotations can be used to add documentation to the schema collection. 
The documentation element can be used to add user documentation  
and appinfo element can be used to add processing information  
for applications. 
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CHAPTER 14 
SQL SERVER SCHEMA 

COLLECTIONS AND METADATA 
SQL Server maintains XML schemas in schema collections. A schema 
collection is a system object just like tables, stored procedures, indexes, 
etc. A schema collection can store more than one schema definition. In this 
chapter we will examine XML Schema Collections in detail. We will discuss: 

 Why is there a collection? 
 How to create schema 'collections' 
 How to alter schema collections  
 Retrieving schema definition from SQL Server 
 Adding constraints using facets: CONTENT and DOCUMENT 
 XML Schema Collection Metadata 
 Limitations of SQL Server Schema Collections 

Why schema 'collection'? 
It is not clear to me why there is no xml schema object in SQL Server. 
Instead, what we have is xml schema collection objects. Each xml schema 
collection object stores one or more schema definitions, so you need an 
xml schema collection even for storing a single schema definition. 

Though a schema collection can store more than one schema definition, 
most of the time you would prefer to store only one schema definition in it. 
When you validate an XML instance against a schema collection, SQL 
Server will validate the XML instance against all the global elements 
declared in the entire schema collection until a suitable match is found. If 
the XML instance validates against any of the global elements declared in 
the entire schema collection, the insert/update/assignment operation will 
succeed.  
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A Schema Collection Example 
Let us look at a schema collection having more than one schema definition. 
Let us think of an application used by a training school. They have a table 
named "person" that stores information of students as well as trainers. 
Assume that they need to store some additional information which is 
specific to the type of data stored in each row. For example, if the row 
stores information regarding a student they need to store the course and 
duration of the course in which he or she is enrolled. If the row stores 
information of a trainer, they need to store the qualification of the trainer 
and the details of industry experience he or she has. 

Let us try to use an XML column to store this additional information. Let us 
create a schema collection that contains two schema definitions: one to 
validate student information and the other to validate trainer information.  

Here is an example of student information. 

<Student> 
  <Course>SQL Server Training</Course> 
  <Duration>6 Months</Duration> 
</Student> 

Listing 14.1 

And the following example shows the structure of the trainer information 
XML document.  

<Trainer> 
  <Qualification>MCDBA</Qualification> 
  <IndustryExperience>10 Years</IndustryExperience> 
</Trainer> 

Listing 14.2 

Let us create a schema collection containing the schema definition to 
validate student information. 

CREATE XML SCHEMA COLLECTION StudentOrTrainer AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Course"/> 
        <xsd:element name="Duration"/> 
      </xsd:sequence> 
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    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.3 

You can add a new schema definition to an existing schema collection by 
using ALTER SCHEMA COLLECTION ADD command. Let us add the 
schema definition of the trainer information to the above schema collection. 

ALTER XML SCHEMA COLLECTION StudentOrTrainer ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Qualification"/> 
        <xsd:element name="IndustryExperience"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.4 

Since this schema collection has the definition for a Student element  
as well as Trainer element, this will accept both XML instances that we  
saw earlier.  

DECLARE @x XML(StudentOrTrainer) 
 
-- Student Information 
SELECT @X = ' 
<Student> 
  <Course>SQL Server Training</Course> 
  <Duration>6 Months</Duration> 
</Student>' 
 
-- Trainer Information 
SELECT @X = ' 
<Trainer> 
  <Qualification>MCDBA</Qualification> 
  <IndustryExperience>10 Years</IndustryExperience> 
</Trainer>' 

Listing 14.5 

The first schema definition has a global element declaration named 
Student. The second schema definition contains a global element 
declaration named Trainer. By adding both schema definitions to the same 
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schema collection, we could make sure that SQL Server will accept XML 
instances that validates against either one of the global elements declared 
in the schema collection. 

It can also accept an XML instance that contains both Student and Trainer 
elements. The following XML instance will validate successfully. 

DECLARE @x XML(StudentOrTrainer) 
 
-- Student Information 
SELECT @X = ' 
<Student> 
  <Course>SQL Server Training</Course> 
  <Duration>6 Months</Duration> 
</Student> 
<Trainer> 
  <Qualification>MCDBA</Qualification> 
  <IndustryExperience>10 Years</IndustryExperience> 
</Trainer>' 

Listing 14.6 

Though we created two separate schema definitions and added them to 
the same schema collection, SQL Server will merge the definitions and will 
internally maintain only one schema definition. So the code shown in the 
following two code snippets are equivalent. 

CREATE XML SCHEMA COLLECTION StudentOrTrainer AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Course"/> 
        <xsd:element name="Duration"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 
 
ALTER XML SCHEMA COLLECTION StudentOrTrainer ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Qualification"/> 
        <xsd:element name="IndustryExperience"/> 
      </xsd:sequence>
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    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.7: This example shows a schema collection that contains the 
definition of two global elements. Each element is added separately to the 
schema collection. 

The above schema collection is equivalent to the following. 

CREATE XML SCHEMA COLLECTION StudentOrTrainer AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Course"/> 
        <xsd:element name="Duration"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Qualification"/> 
        <xsd:element name="IndustryExperience"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.8: This example shows a schema collection having the definition 
of two global elements. 

When you add a new schema definition to an existing 
schema collection, SQL Server will merge the schema 
definitions and group them by target namespace. We will see 
this later in this chapter. 

Altering a schema collection 
I had mentioned several times earlier that you cannot alter a schema 
collection. Well, you can alter a schema collection to add more schema 
components. You can use ALTER XML SCHEMA COLLECTION command 
to add new components to an existing schema collection. We have seen an 
example of this in the previous section. 
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Though you can add a new schema component to an existing schema 
collection, you cannot modify the definition of existing schema components. 
The following example creates a schema collection with a Student element.  

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection with 'Student' element 
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"  type="xsd:string" /> 
</xsd:schema>' 
GO 

Listing 14.9 

You can alter this schema collection and add additional components.  
For example, the following code adds a Trainer element to this  
schema collection. 

-- Add a new element 'trainer' 
ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer" type="xsd:string"  /> 
</xsd:schema>' 
GO 

Listing 14.10 

However, you cannot alter the definition of the Student element. Let us try 
to change the type of Student element. 

-- Add a new element 'trainer' 
ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Student" type="xsd:token"  /> 
</xsd:schema>' 
GO 

Listing 14.11 

This will not run. SQL Server will generate the following error if you try to 
run this code. 
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Altering existing schema components is not allowed.  There was an 
attempt to modify an existing XML Schema component, component 
namespace: '' component name: 'Student' component kind:ELEMENT 

If you want to modify the definition of an existing schema component, you 
need to drop the schema collection and create the schema collection again 
with the updated definition. 

But SQL Server will not allow you to drop a schema collection if the 
schema collection is bound to an XML column or a stored procedure or 
function has a TYPED XML parameter bound to the given schema 
collection. So before you drop a schema collection, you need to remove all 
references to the given schema collection from columns, functions and 
stored procedures, etc.  

This makes modification of schema definitions very difficult.  

You can remove the binding of a schema collection with a column using the 
following TSQL code. 

ALTER TABLE tableName ALTER COLUMN columnName XML 

Listing 14.12 

The above code changes the column to an UNTYPED XML column. You 
can also alter the column to some other XML schema collection if all the 
values in the given column are valid for the other schema collection.  

Let us try to understand this by looking at an example. Create the following 
schema collection that validates student information. 

CREATE XML SCHEMA COLLECTION StudentSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"  type="xsd:string" /> 
</xsd:schema>' 
GO 

Listing 14.13 

Let us create one more schema collection that validates trainer information. 
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CREATE XML SCHEMA COLLECTION TrainerSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer"  type="xsd:string" /> 
</xsd:schema>' 
GO 

Listing 14.14 

Let us create a table having a TYPED XML column bound to the 
SudentSchema schema collection. 

CREATE TABLE Person(PersonName VARCHAR(20), Data 
XML(StudentSchema)) 

Listing 14.15 

Let us insert a few rows to the above table. 

INSERT INTO Person(PersonName, Data)  
 SELECT 'Jacob', '<Student>Some StudentInfo</Student>' 
INSERT INTO Person(PersonName, Data)  
 SELECT 'Mike', '<Student>Some More StudentInfo</Student>' 

Listing 14.16 

At this point, the schema collection StudentSchema is bound to the Data 
column of Person table. I had mentioned earlier that, if you want to alter the 
definition of an existing schema collection, you need to drop the schema 
collection and create it again with the new definition. 

Let us try to drop this schema collection and see if SQL Server allows that. 

DROP XML SCHEMA COLLECTION StudentSchema 

Listing 14.17 

SQL Server will not allow you to drop this schema collection because it is 
bound to a column. If you try to run the above code, you will get the 
following error. 

Specified collection 'StudentSchema' cannot be dropped because it 
is used by object 'dbo.Person'. 

So before you drop the schema collection, you need to change the schema 
binding. You need to remove the binding between the schema collection 
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and the XML columns as well as the TYPED XML parameters of functions 
and stored procedures. You can run the following code to unbind the  
Data column. 

ALTER TABLE Person ALTER COLUMN Data XML 

Listing 14.18 

This will set the column to an UNTYPED XML column. Alternatively, you 
can bind the column to another schema collection if the data in the column 
validates with that schema collection. 

When you alter the definition of an XML column and bind it to another XML 
schema collection, SQL Server will validate the values in the column with 
the new schema collection. The ALTER operation will succeed only if all the 
values in the column validate successfully with the new schema collection. 
For example, the following will fail. 

ALTER TABLE Person ALTER COLUMN Data XML(TrainerSchema) 

Listing 14.19 

The values currently stored in the "Data" column contain XML fragments 
that validate with StudentSchema but not with TranerSchema; hence, the 
ALTER operation will fail with the following error. 

XML Validation: Declaration not found for element 'Student'. 
Location: /*:Student[1] 
The statement has been terminated. 

Just as in the case with columns, SQL Server will not allow you to drop a 
schema collection if any of the stored procedures or functions has a 
TYPED XML parameter bound to the given schema collection. Before you 
can drop the schema collection, you need to remove such references 
either by turning the parameters to UNTYPED XML or changing them to 
anther schema collection. 

To summarize, altering schema collections is not very easy. You need to be 
very careful while writing your schema definitions so that frequent 
alterations of schema collections can be avoided. 
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Retrieving Schema Definition 
Sometimes you might need to retrieve the definition of a schema collection 
from SQL Server. You can use xml_schema_namespace() function to 
retrieve the definition of a schema collection stored internally by  
SQL Server. 

To experiment with this, let us create a new schema collection. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
CREATE XML SCHEMA COLLECTION ExampleSchema AS' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"  type="xsd:string" /> 
</xsd:schema>' 
GO 

Listing 14.20 

Let us try to retrieve the definition of this schema collection from  
SQL Server. 

SELECT xml_schema_namespace('dbo','ExampleSchema') 

Listing 14.21 

The above code returns the following. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Student" type="xsd:string" /> 
</xsd:schema> 

Listing 14.22: Schema definition retrieved from SQL Server. 

Let us alter the schema collection and add one more element. 
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ALTER XML SCHEMA COLLECTION ExampleSchema ADD' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer" /> 
</xsd:schema>' 
GO 

Listing 14.23 

This will add a new element to the schema collection that we created 
earlier. Now let us try to retrieve the modified schema definition from  
SQL Server. 

SELECT xml_schema_namespace('dbo','ExampleSchema') 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Student" type="xsd:string" /> 
  <xsd:element name="Trainer" type="xsd:anyType" /> 
</xsd:schema> 

Listing 14.24: Schema definition retrieved from SQL Server. 

Note that SQL Server will strip off comments from the schema definition. 
Further, SQL Server will apply small modifications to your schema. In the 
above example, we did not specify the type attribute for the Trainer element 
and SQL Server added the Type attribute and set it to anyType.  

Such modifications do not alter the meaning of your schema, nor do they 
change the validation rules. When you retrieve the definition of a schema 
collection for further modification you might find it bit confusing, because 
SQL Server will give you a slightly modified version of the original schema. 
Further, all the comments you had written will be gone, too. To make 
editing schema collections easier, you need to keep a copy of your schema 
definitions in an XML file or in a table. When you need to modify a schema 
collection, you can take the version of the schema that you have (in files or 
a table), modify it and recreate the schema collection. 

It is possible to create a schema collection from a variable. Hence, it is 
possible to create a stored procedure that reads schema definition from a 
file or from a table and creates the schema collections. The following code 
snippets show how to create schema collections from a variable, from a 
table or from a disk file. 
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DECLARE @xml XML 
SELECT @xml = ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"  type="xsd:string" /> 
</xsd:schema>' 
 
CREATE XML SCHEMA COLLECTION SchemaFromVariable AS @xml 
GO 

Listing 14.25: Creating a schema collection from a variable. 

DECLARE @xml XML 
 
-- Load the schema definition from a file 
SELECT @xml =CONVERT(XML, bulkcolumn, 2)  
FROM OPENROWSET(BULK 'C:\temp\SchemaFile.xml', SINGLE_BLOB) AS x 
 
-- create schema collection 
CREATE XML SCHEMA COLLECTION SchemaFromFile AS @xml 
GO 

Listing 14.26: Creating a schema collection from the definition taken  
from a file. 

DECLARE @xml XML 
 
-- Load the schema definition from a table 
SELECT  
 @xml = SchemaDefinition 
FROM SchemaTable 
WHERE SchemaName = 'SchemaFromTable' 
  
-- create schema collection 
CREATE XML SCHEMA COLLECTION SchemaFromTable AS @xml 
GO 

Listing 14.27: Creating a schema collection from the definition taken from  
a table. 

Multiple Target Namespaces 
In the previous chapter we examined the targetNamespace attribute of 
schema declaration. This attribute is used to specify a namespace to which 
the elements in the XML instance should belong.  

When you add more than one schema definition to a single schema 
collection, SQL Server groups schema definitions by target namespace. Let 
us revisit one of the examples we saw earlier in this chapter.  
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The following example shows a schema collection that stores  
student information.  

CREATE XML SCHEMA COLLECTION ExampleSchema AS' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Student Element --> 
  <xsd:element name="Student"  type="xsd:string" /> 
</xsd:schema>' 
GO 

Listing 14.28 

After creating the schema collection for storing student information, we 
added one more schema definition to the schema collection by using 
ALTER XML SCHEMA COLLECTION command. 

ALTER XML SCHEMA COLLECTION ExampleSchema ADD' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <!-- Trainer Element --> 
  <xsd:element name="Trainer" /> 
</xsd:schema>' 
GO 

Listing 14.29 

When we added the second schema definition to the existing schema 
collection, SQL Server grouped the schema definitions together. We 
received the following schema when we retrieved the definition of the 
schema collection from SQL Server. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Student" type="xsd:string" /> 
  <xsd:element name="Trainer" type="xsd:anyType" /> 
</xsd:schema> 

Listing 14.30: Definition of a schema collection retrieved from SQL Server. 

Note that SQL Server merged the schema definitions to a single schema. 
This merging is done based on the target namespace declaration of each 
schema component. In the above example, both schema definitions did not 
have a target namespace declaration. Hence, SQL Server merged both 
schema definitions to a single schema.  

Now let us see what happens if the schema definitions have different target 
namespace declarations. 
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-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection with 'Student' element 
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.student.com"> 
  <xsd:element name="Student"  type="xsd:string" /> 
</xsd:schema>' 
GO 

Listing 14.31 

Note that the student information element has a targetNamespace 
declaration that insists that the XML instance have the specified 
namespace declaration.  

Now let us add the declaration of the Trainer element having a different 
target namespace declaration.  

ALTER XML SCHEMA COLLECTION ExampleSchema ADD ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
 targetNamespace="http://www.trainer.com"> 
  <xsd:element name="Trainer" type="xsd:string"  /> 
</xsd:schema>' 
GO 

Listing 14.32 

The Trainer element is declared with a different namespace declaration. 
The following are the valid XML instances that validate with the above 
version of the schema collection. 

DECLARE @x XML(ExampleSchema) 
 
-- student information 
SELECT @x = ' 
<Student xmlns="http://www.student.com"> 
 Student Info 
</Student>' 
 
-- trainer information 
SELECT @x = ' 
<Trainer xmlns="http://www.trainer.com"> 
 Trainer Info 
</Trainer>' 
 
-- Both student and trainer information 
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SELECT @x = ' 
<Student xmlns="http://www.student.com"> 
 Student Info 
</Student> 
<Trainer xmlns="http://www.trainer.com"> 
 Trainer Info 
</Trainer>' 

Listing 14.33 

Now, let us retrieve the definition of this schema collection from SQL 
Server and see what it looks like. 

SELECT xml_schema_namespace('dbo','ExampleSchema') 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"  
            xmlns:t="http://www.student.com"  
            targetNamespace="http://www.student.com"> 
  <xsd:element name="Student" type="xsd:string" /> 
</xsd:schema> 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"  
            xmlns:t="http://www.trainer.com"  
            targetNamespace="http://www.trainer.com"> 
  <xsd:element name="Trainer" type="xsd:string" /> 
</xsd:schema> 

Listing 14.34 

You will find this schema slightly different from what we have seen 
previously. Again, you will see that it is a bit different from the schema 
definition you provided when you created the schema collection. Note the 
additional declaration of the namespace with prefix: "t." As I mentioned 
earlier in this chapter, SQL Server will slightly modify your schema 
definition without altering the meaning of your schema collection. It looks 
like SQL Server shreds the XML schema definition to a set of relational 
tables internally and re-assembles the schema when you call the 
xml_schema_namespace() function.  

The above example shows that SQL Server groups schema definitions by 
target namespace. If you would like to retrieve the schema definition having 
a specific target namespace declaration, you can do it by specifying the 
target namespace as the third argument to the xml_schema_namespace() 
function. The following example retrieves the schema definition of the 
student element. 

SELECT xml_schema_namespace('dbo','ExampleSchema',  
 'http://www.student.com') 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"  
            xmlns:t="http://www.student.com"  
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            targetNamespace="http://www.student.com"> 
  <xsd:element name="Student" type="xsd:string" /> 
</xsd:schema> 

Listing 14.35 

You can achieve the same result by running the following XQuery method 
as well.  

SELECT xml_schema_namespace('dbo','ExampleSchema').query(' 
/xs:schema[@targetNamespace="http://www.student.com"] 
') 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"  
            xmlns:t="http://www.student.com"  
            targetNamespace="http://www.student.com"> 
  <xsd:element name="Student" type="xsd:string" /> 
</xsd:schema> 

Listing 14.36 

Adding constraints using facets 
A TYPED XML column or variable has two facets that control the type of 
XML value it can store. There are two facets: CONTENT and DOCUMENT. 
When you declare a TYPED XML variable or column, SQL Server 
automatically associates the CONTENT facet to it. When a TYPED XML 
column or variable is declared with CONTENT facet, it can store XML 
values having multiple top level elements. When it is declared with 
DOCUMENT facet, the XML value should have a single root element.  

The following XML instance contains multiple top level elements. This  
can be stored to a TYPED XML column or variable declared with  
CONTENT facet. 

<Employee> 
  <Name>Jacob</Name> 
</Employee> 
<Employee> 
  <Name>Mike</Name> 
</Employee> 

Listing 14.37 

The XML instance given below has a single root element and can be stored 
to a TYPED XML column or variable declared with CONTENT or 
DOCUMENT facet.  
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<Employee> 
  <Name>Mike</Name> 
</Employee> 

Listing 14.38 

Let us create a schema collection that describes the above XML instance. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Name"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.39 

Let us declare an XML variable with CONTENT facet.  

DECLARE @x XML(CONTENT ExampleSchema) 
SELECT @x = ' 
<Employee> 
  <Name>Jacob</Name> 
</Employee><Employee> 
  <Name>Mike</Name> 
</Employee>' 

Listing 14.40 

If you have not specified a facet, SQL Server will associate all TYPED XML 
columns and variables with CONTENT facet. Hence, the following is 
equivalent to the above example. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = ' 
<Employee> 
  <Name>Jacob</Name> 
</Employee> 
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<Employee> 
  <Name>Mike</Name> 
</Employee>' 

Listing 14.41 

The example given below declares a typed XML variable with DOCUMENT 
facet.  

DECLARE @x XML(DOCUMENT ExampleSchema) 
SELECT @x = ' 
<Employee> 
  <Name>Mike</Name> 
</Employee>' 

Listing 14.42 

A TYPED XML column or variable having DOCUMENT facet can only  
store XML instances having a single root element. If you try to store XML 
instances with more than one top level element, SQL server will raise  
an error. 

DECLARE @x XML(DOCUMENT ExampleSchema) 
SELECT @x = ' 
<Employee> 
  <Name>Jacob</Name> 
</Employee> 
<Employee> 
  <Name>Mike</Name> 
</Employee>' 

Listing 14.43 

If you try to run this code, SQL Server will generate the following error. 

XML Validation: XML instance must be a document. 

The following example creates a table having two TYPED XML columns: 
one with CONTENT facet and the other DOCUMENT facet. 

CREATE TABLE FacetTest ( 
 documentData XML(DOCUMENT ExampleSchema), 
 contentData XML(CONTENT ExampleSchema) ) 
GO 

Listing 14.44 
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XML Schema Collection Metadata 
SQL Server maintains information about schema collections in system 
metadata. There are a number of system catalog views that you can use to 
query information related to your schema collections. The following are the 
system catalog views that provide information about XML Schema 
Collections. 

 sys.xml_schema_collections 
 sys.xml_schema_components 
 sys.xml_schema_elements 
 sys.xml_schema_attributes 
 sys.xml_schema_model_groups 
 sys.xml_schema_types 
 sys.xml_schema_wildcards 
 sys.xml_schema_namespaces 
 sys.xml_schema_wildcard_namespaces 
 sys.xml_schema_facets 
 sys.xml_schema_component_placements 
 sys.column_xml_schema_collection_usages 
 sys.parameter_xml_schema_collection_usages 
 sys.xml_indexes 

Let us examine each of these catalog views briefly. 

Please refer to Books Online for a detailed explanation of the 
columns returned by each catalog view.  
 

SQL Server 2005: 

http://msdn.microsoft.com/en-us/library/ 
ms189815(SQL.90).aspx  
SQL Server 2008:  

http://msdn.microsoft.com/en-us/library/ 
ms189815.aspx 



14 – SQL Server schema collections and metadata 

468 

sys.xml_schema_collections 
This catalog view retrieves all the schema collections in the current 
database. This view will have one row per schema collection.  

To retrieve the information about the ExampleSchema we created earlier, 
run the following query. 

SELECT *  
FROM sys.xml_schema_collections c  
WHERE c.[name] = 'ExampleSchema' 

Listing 14.45 

sys.xml_schema_components 
This view returns a row per XML schema component. It includes all the 
elements, attributes, model groups, simple types, complex types, etc. You 
can run the following query to retrieve the details of all the schema 
components of a given schema collection. 

SELECT sc.* 
FROM sys.xml_schema_components sc 
INNER JOIN sys.xml_schema_collections c  
 ON sc.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.46 

sys.xml_schema_elements 
This view returns a row per xml schema element declaration. The 
information this view returns is a subset of the information provided by the 
catalog view: xml_schema_components. You can join this view with 
sys.xml_schema_collections and retrieve all the elements declared in a 
given schema collection. Here is an example: 

SELECT e.* 
FROM sys.xml_schema_elements e 
INNER JOIN sys.xml_schema_collections c  
 ON e.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.47 
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sys.xml_schema_attributes 
This view returns a row per xml schema attribute declaration. The 
information this view returns is a subset of the information provided by the 
catalog view: xml_schema_components. You can join this view with 
sys.xml_schema_collections and retrieve all the attributes declared in a 
given schema collection. Here is an example: 

SELECT a.* 
FROM sys.xml_schema_attributes a 
INNER JOIN sys.xml_schema_collections c  
 ON a.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.48 

sys.xml_schema_model_groups 
This view returns a row per model group declaration (sequence, choice 
and all) in all the schema collections. The information this view returns is a 
subset of the information provided by the catalog view: 
xml_schema_components. You can join this view with 
sys.xml_schema_collections and retrieve all the attributes declared in a 
given schema collection. Here is an example: 

SELECT mg.* 
FROM sys.xml_schema_model_groups mg 
INNER JOIN sys.xml_schema_collections c  
 ON mg.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.49 

sys.xml_schema_types 
This view returns a row per model group, simple type and complex type 
declarations in all the schema collections. The information this view returns 
is a subset of the information provided by the catalog view: 
xml_schema_components. You can join this view with 
sys.xml_schema_collections and retrieve all the attributes declared in a 
given schema collection. Here is an example: 

SELECT t.* 
FROM sys.xml_schema_types t 
INNER JOIN sys.xml_schema_collections c  
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 ON t.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.50 

sys.xml_schema_wildcards 
This view returns a row per element wildcard declaration or attribute 
wildcard declaration from all the schema collections in the current 
database. The information provided by this view is a subset of the 
information provided by catalog view: sys.xml_schema_components. The 
following query returns all the element or attribute wildcard declarations of 
a given schema collection. 

SELECT sw.* 
FROM sys.xml_schema_wildcards sw 
INNER JOIN sys.xml_schema_collections c  
 ON sw.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.51 

Refer to Chapter 13 for a detailed discussion on element and 
attribute wildcards. 

sys.xml_schema_namespaces 
This view returns a row per target namespace declaration. You can join this 
view with sys.xml_schema_collections and retrieve all the attributes 
declared in a given schema collection. Here is an example: 

SELECT n.* 
FROM sys.xml_schema_namespaces n 
INNER JOIN sys.xml_schema_collections c  
 ON n.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.52 
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sys.xml_schema_wildcard_namespaces 
This view returns a row per wildcard namespace declaration. To retrieve 
the wildcard namespace declarations of a given schema collection, run the 
following query: 

SELECT * 
FROM sys.xml_schema_wildcard_namespaces wn 
INNER JOIN sys.xml_schema_components sc  
 ON sc.xml_component_id = wn.xml_component_id 
INNER JOIN sys.xml_schema_collections c  
 ON sc.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.53 

Refer to Chapter 13 for a detailed discussion on wildcard 
namespaces. 

sys.xml_schema_facets 
This view returns all the facets of all simple types where a restriction is 
applied. You can read the facets used in a schema collection by running 
the following query. 

SELECT 
 sc.[name] AS ComponentName, 
 sc.[kind_desc] AS ComponentType, 
 sf.* 
FROM sys.xml_schema_facets sf  
INNER JOIN sys.xml_schema_components sc 
 ON sf.xml_component_id = sc.xml_component_id 
INNER JOIN sys.xml_schema_collections c  
 ON sc.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.54 

sys.xml_schema_component_placements 
This view contains information about the placement (minimum and 
maximum occurrences) of each schema component. The following query 
shows how to read the placement information of a schema collection. 



14 – SQL Server schema collections and metadata 

472 

SELECT 
 sc.[name] AS ComponentName, 
 sc.[kind_desc] AS ComponentType, 
 scp.* 
FROM sys.xml_schema_component_placements scp  
INNER JOIN sys.xml_schema_components sc 
 ON scp.xml_component_id = sc.xml_component_id 
INNER JOIN sys.xml_schema_collections c  
 ON sc.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.55 

sys.column_xml_schema_collection_usages 
This view provides information about columns that are bound to schema 
collections. To find all the columns bound to a specific schema collection, 
you can run the following query. 

SELECT tab.name AS TableName, col.name AS ColumnName 
FROM sys.column_xml_schema_collection_usages cu 
INNER JOIN sys.columns col  
 ON col.object_id = cu.object_id 
 AND col.column_id = cu.column_id  
INNER JOIN sys.tables tab ON tab.object_id = col.object_id 
INNER JOIN sys.xml_schema_collections c  
 ON cu.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.56 

sys.parameter_xml_schema_collection 
_usages 

This view provides information about stored procedures and functions that 
takes a TYPED XML parameter. To find all the functions and stored 
procedures that take an XML parameter bound to a given schema 
collection, run the following query. 

SELECT  
 ao.name AS ObjectName, 
 ao.type_desc AS ObjectType 
FROM sys.parameter_xml_schema_collection_usages pu 
INNER JOIN sys.all_objects ao  
 ON pu.object_id = ao.object_id 
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INNER JOIN sys.xml_schema_collections c  
 ON pu.xml_collection_id = c.xml_collection_id 
WHERE c.[name] = 'ExampleSchema' 

Listing 14.57 

sys.xml_indexes 
This view returns a row per xml index in the current database. SQL Server 
allows you to index xml columns. A detailed discussion on XML indexes is 
beyond the scope of this book. Please refer to Books Online for additional 
information on XML indexes. You can run the following query to retrieve 
information about all the XML indexes.  

SELECT * 
FROM sys.xml_indexes 

Listing 14.58 

SQL Server XSD Implementation – 
Limitations 
The XSD implementation of SQL Server has a number of limitations. SQL 
Server 2008 added some enhancements to the XSD support of SQL 
Server 2005 and removed some of the limitations. Let us look at the 
limitations that the XSD implementation of SQL Server has. 

SQL Server 2005 does not support Lax Validation 

SQL Server 2005 did not support lax validation. We have seen lax 
validation in Chapter 13. Support for lax validation is added in SQL  
Server 2008. 

Maximum value limit for minOccurs and 
maxOccurs 

SQL Server has a limit in the maximum value that you can assign to the 
minOccurs and maxOccurs attributes. The values of these attributes 
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cannot be more than the size a 4 byte integer data type can store. The 
following will generate an error. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employees"> 
    <xsd:complexType> 
      <xsd:sequence> 
        <xsd:element name="Employee" maxOccurs="2147483648"/> 
      </xsd:sequence> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 14.59 

If you try to create a schema collection with the above XML schema 
definition, SQL Server will generate the following error. 

Invalid value '2147483648' for the maxOccurs attribute. The value 
has to be between 0 and 2147483647. 

SQL Server 2005 does not support 
sqltypes:datetime and sqltypes:smalldatetime 

SQL Server comes with an internal schema collection that defines data 
type mapping between SQL Server data types and XSD data types. When 
you create a schema collection, you can declare elements and attributes of 
the types defined in this schema collection.  

SQL Server 2005's implementation of date/time data types requires that the 
values should have time zone information. But the definition of 
sqltypes:datetime and sqltypes:smalldatetime do not accept time zone 
information. So these data types are unusable in SQL Server 2005. 

Look at the following schema collection. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
    xmlns:sqltypes="http://schemas.microsoft.com/sqlserver/ 
      2004/sqltypes"> 
  <xsd:import 
    
namespace="http://schemas.microsoft.com/sqlserver/2004/sqltypes" 
    schemaLocation="http://schemas.microsoft.com/sqlserver/2004/ 
        sqltypes/sqltypes.xsd"/> 
  <xsd:element name="date" type="sqltypes:datetime"/> 
</xsd:schema> 

Listing 14.60 
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The above schema collection declares an element named "date" and 
specifies the type of the element as "sqltypes:datetime." You can create a 
schema collection with this schema definition in SQL Server 2005 as well 
as SQL Server 2008. However, you can successfully validate an XML 
instance against this schema collection only in SQL Server 2008. 

The following will work only in SQL Server 2008. 

DECLARE @x XML(ExampleSchema) 
SET @x='<date>2002-10-10T12:00:00</date>' 

Listing 14.61 

SQL Server does not support <xsd:include> 
element 

SQL Server does not support <xsd:include> element. <xsd:include> is 
used to add the schema definition from the specified schema document to 
the current schema collection. SQL Server will generate an error if this 
element is present in the schema definition.  

SQL Server does not support XSD schema 
components: <xsd:redefine>, <xsd:key>, 
<xsd:keyref> and <xsd:unique> 

The XSD implementation of SQL Server 2005 and 2008 does not support 
the above schema components. If your schema definition contains any of 
those components, SQL Server will generate an error. 

Limitation of Choice Groups 

SQL Server does not allow a choice group to be empty unless the group is 
declared with minOccurs attribute having a value of 0.  The following 
schema is illegal. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="PaymentMethod"> 
    <xsd:complexType> 
      <xsd:choice /> 
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    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 14.62 

If you try to create a schema collection with the above schema definition, 
SQL Server will generate the following error. 

Choice may not be empty unless minOccurs is 0 

The following is valid. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="PaymentMethod"> 
    <xsd:complexType> 
      <xsd:choice minOccurs="0"/> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema> 

Listing 14.63 

Limitation of Simple Types 

SQL Server does not support NaN value in simple type declarations. We 
saw this limitation when we discussed the XSD data types in Chapter 7. 

The following are the other limitations that SQL Server applies on simple 
type values. 

Data Type: duration 

The year part has to be within the range of -2^31 to 2^31-1. The month, 
day, hour, minute, and second must all be within the range of 0 to 9999. 
The seconds' part has an additional three digits of precision to the right of 
the decimal point. 

Data Type: date, time and dateTime 

The hour part in the time zone subfield must be within the accepted range 
of -14 to +14. The year part must be within the range of 1 to 9999. The 
month part must be within the range of 1 to 12. The day part must be within 
the range of 1 to 31 and must be a valid calendar date 
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The seconds' part of a time and dateTime value in SQL Server 2005 could 
only store values with precision up to milliseconds. The following example 
demonstrates it. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="OrderDate" type="xsd:dateTime"/> 
</xsd:schema>' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = '<OrderDate>2008-01-01T10:23:12.657913Z</OrderDate>' 
 
SELECT @x 
/* 
<OrderDate>2008-01-01T10:23:12.658Z</OrderDate> 
*/ 

Listing 14.64 

Note that SQL Server 2005 rounded 657913 to 658.  

The seconds' part of a time and dateTime value in SQL Server 2008 can 
store values with precision up to 100 nanoseconds. Let us run the above 
code in SQL Server 2008. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="OrderDate" type="xsd:dateTime"/> 
</xsd:schema>' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = '<OrderDate>2008-01-01T10:23:12.657913</OrderDate>' 
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SELECT @x 
/* 
<OrderDate>2008-01-01T10:23:12.657913</OrderDate> 
*/ 

Listing 14.65 

In SQL Server 2005, date, time and dateTime values must contain time 
zone information. Further, SQL Server 2005 does not preserve the time 
zone information. It normalizes the date/time value to UTC date/time. This 
restriction has been removed in SQL Server 2008. In SQL Server 2008, 
time zone information is optional and if present, it will be preserved. This is 
explained in detail in Chapter 7.  

In SQL Server 2005, a date or dateTime value can take a negative value in 
the year part. The following is valid in SQL server 2005.  

DECLARE @x XML(ExampleSchema) 
SELECT @x = '<OrderDate>-9999-01-01T10:23:12.123Z</OrderDate>' 

Listing 14.66 

However, SQL Server 2008 does not support negative years; hence, the 
above code will generate an error. Under SQL Server 2008, the date part of 
a date or dateTime value should be between 1 and 9999. 

SQL Server does not preserve xsi:schemaLocation 
and xsi:noNamespaceSchemaLocation attributes 
in XML Instance 

If an XML instance contains xsi:schemaLocation or xsi:noNamespace 
SchemaLocation attribute, SQL Server will ignore these values and the 
value of these attributes are not preserved in the data stored into the XML 
column or variable.  

Limitations of xsd:QName 

SQL Server does not allow deriving from xsd:QName by restriction. The 
following is illegal. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="RootElement"> 
    <xsd:simpleType> 
      <xsd:restriction base="xsd:QName"> 
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        <xsd:maxLength value="50"/> 
      </xsd:restriction> 
    </xsd:simpleType> 
  </xsd:element> 
</xsd:schema> 

Listing 14.67 

If you try to create a schema collection with the above schema definition, 
SQL Server will throw the following error. 

Derivation from 'QName' by restriction is not supported in this 
release 

You cannot use QName as one of the members in a union type. The 
following is illegal. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="RootElement"> 
    <xsd:simpleType> 
      <xsd:union memberTypes ="xsd:QName xsd:string"/> 
    </xsd:simpleType> 
  </xsd:element> 
</xsd:schema> 

Listing 14.68 

SQL Server will generate the following error if you attempt to create a 
schema definition with the above definition. 

XML Validation: Invalid definition for type 'xs-
nun(/RootElement/simpleType())'. SQL Server does not currently 
support inclusion of ID, QName, or list of QName among the member 
types of a union type. 

Limitations on adding members to a Substitution 
Group 

We have examined substitution groups in Chapter 5. Substitution groups 
help to create variable content containers which give a good deal of 
flexibility to the schema.  

Earlier in this chapter, we have seen that you can build a schema collection 
incrementally by using ALTER SCHEMA command. You can create a 
schema collection with the declaration of some components and then you 
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can use ALTER SCHEMA command to add more schema components to 
the schema collection.  

However, you can't do this with the components that are part of a 
substitution group. If you try to do that, SQL Server will generate the 
following error. 

SQL Server does not currently permit additions to existing 
substitution groups via ALTER XML SCHEMA COLLECTION. 

Limitations on pattern restriction 

We have discussed lexical representation in Chapter 7. The lexical 
representation of boolean data type includes true, false, 1 and 0. SQL 
Server accepts boolean true value as "true" or as "1." Similarly, it accepts 
boolean false values as "false" or "0."  

So, SQL Server accepts boolean true value in two different forms, as it has 
two lexical representations. However, when SQL Server serializes the 
values for output, it will use the canonical representation. The canonical 
representation of boolean value is "true" or "false."  

Look at the following example.  

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:attribute name="Active" type="xsd:boolean"/> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 
 
DECLARE @x XML(ExampleSchema) 
SELECT @x = '<Employee Active="1"/>' 
 
SELECT @x 
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/* 
<Employee Active="true" /> 
*/ 

Listing 14.69 

Note that we used the lexical representation "1" in our XML instance, but 
when SQL Server generated the output it used the canonical 
representation. Instead of "1" you received back "true." 

Usually this is not a problem. But if you have a pattern restriction on the 
simple type that does not allow the canonical representation, then this can 
cause an error. Let us look at an example. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:attribute name="Active"> 
        <xsd:simpleType> 
          <xsd:restriction base="xsd:boolean"> 
            <xsd:pattern value="(0|1)"/> 
          </xsd:restriction> 
        </xsd:simpleType> 
      </xsd:attribute> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.70 

Look at the pattern restriction in this schema collection. It restricts the value 
of the attribute to "1" or "0." So what is the problem with this? 

Well, this can cause you some trouble. Look at the following case. Assume 
that you created a schema collection with the above schema definition and 
created an XML variable bound to that schema collection. Suppose that 
you want to store the following value to the variable. 
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<Employee Active="1"/> 

Listing 14.71 

This value is valid per the schema definition. However, when you read the 
value back from SQL Server it will give you the output as follows. 

<Employee Active="true"/> 

Listing 14.72 

But this value is not valid per the schema definition. You cannot assign this 
value back to the same variable. This is a serious problem, and to avoid 
this SQL Server will restrict this type of usage. 

Let us try to create a schema collection with the above schema definition 
and see what happens. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:attribute name="Active"> 
        <xsd:simpleType> 
          <xsd:restriction base="xsd:boolean"> 
            <xsd:pattern value="(0|1)"/> 
          </xsd:restriction> 
        </xsd:simpleType> 
      </xsd:attribute> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 

Listing 14.73 
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SQL Server will generate the following warning but the schema collection 
will be successfully created. 

Warning: Type 'xs-
nun(/Employee/complexType()/@Active/simpleType())' is restricted 
by a facet 'pattern' that may impede full round-tripping of 
instances of this type 

However, if you try to validate an XML instance against this  
schema collection, SQL server will generate an error. Look at the  
following example. 

DECLARE @x XML(ExampleSchema) 
SELECT @x = '<Employee Active="1"/>' 

Listing 14.74 

XML Validation: The canonical form of the value '1' is not valid 
according to the specified type. This can result from the use of 
pattern facets on non-string types or range restrictions or 
enumerations on floating-point types. Location: 
/*:Employee[1]/@*:Active 

This will cause a problem only if you specify a pattern that does not match 
with the canonical representation of the values of the given data type. The 
following is valid. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee"> 
    <xsd:complexType> 
      <xsd:attribute name="Active"> 
        <xsd:simpleType> 
          <xsd:restriction base="xsd:boolean"> 
            <xsd:pattern value="(true|false)"/> 
          </xsd:restriction> 
        </xsd:simpleType> 
      </xsd:attribute> 
    </xsd:complexType> 
  </xsd:element> 
</xsd:schema>' 
GO 
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DECLARE @x XML(ExampleSchema) 
SELECT @x = '<Employee Active="true"/>' 

Listing 14.75 

This is valid because the pattern we specified accepts the  
canonical representation of boolean values. You will receive the following 
warning when you create the schema collection, but you can safely ignore 
it in this case. 

Warning: Type 'xs-
nun(/Employee/complexType()/@Active/simpleType())' is restricted 
by a facet 'pattern' that may impede full round-tripping of 
instances of this type 

This restriction is applicable to the following data types. 

 boolean 
 decimal 
 float 
 double 
 dateTime 
 date 
 time 
 hexBinary 
 base64Binary 

You cannot apply a pattern restriction on any of these data types if the 
pattern does not accept the canonical representation of the given data 
type. 

Limitations on facet length 

SQL Server stores the values of length, minLength and maxLength facets 
as a long data type. This is a 32 bit type and the maximum value these 
facets can take is 2^31. 

The following schema is invalid. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employees"> 
    <xsd:simpleType> 
      <xsd:restriction base="xsd:string"> 
        <xsd:maxLength value="2147483648"/> 
      </xsd:restriction> 
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    </xsd:simpleType> 
  </xsd:element> 
</xsd:schema> 

Listing 14.76 

If you try to create a schema collection with this schema definition, SQL 
Server will generate the following error. 

The value of 'maxLength' facet is outside of the allowed range 

SQL Server does not preserve the "id" attribute 

When you create a schema collection, SQL Server will ensure the 
uniqueness of the id attribute. However, it does not preserve this value.  

The following schema is invalid because two element declarations have the 
same id. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee" id="Employee" /> 
  <xsd:element name="Manger" id="Employee"/> 
</xsd:schema> 

Listing 14.77 

If you try to create a schema collection with the above schema definition, 
SQL Server will generate the following error. 

Duplicate id value found: 'Employee' 

However, SQL Server does not preserve this value. To verify this, let us 
create a schema collection. 

-- DROP the previous SCHEMA COLLECTION 
IF EXISTS( 
 SELECT * FROM sys.xml_schema_collections  
 WHERE name = 'ExampleSchema' 
) BEGIN 
 DROP XML SCHEMA COLLECTION ExampleSchema 
END 
GO 
 
-- Create a schema collection  
CREATE XML SCHEMA COLLECTION ExampleSchema AS ' 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee" id="Employee" /> 
</xsd:schema>' 
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GO 

Listing 14.78 

Now let us retrieve the schema definition from SQL Server metadata. 

SELECT XML_SCHEMA_NAMESPACE('dbo','ExampleSchema') 
<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee" type="xsd:anyType" /> 
</xsd:schema> 

Listing 14.79 

Note that the id attribute is not present anymore in the schema. SQL 
Server uses the id for the validation but does not store it. So after you 
create the schema, the id attribute is lost.  

Further, the id attribute cannot take a value longer than 1,000 characters. If 
you try to create a schema collection with an identifier longer than 1,000 
characters, SQL Server will generate the following error. 

Identifiers may not contain more than 1000 characters 

SQL Server does not support XSD data types: 
ID,IDREF,IDREFS and NOTATION 

SQL Server does not support schema components having any of the above 
data types. The following is invalid. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="Employee" type="xsd:ID" /> 
</xsd:schema> 

Listing 14.80 

If you try to create a schema collection with any of these data types, SQL 
Server will generate the following error. 

Invalid definition for type or element 'Employee'. SQL Server does 
not permit the built-in XML Schema types 'ID' and 'IDREF' or types 
derived from them to be used as the type of an element or as the 
basis for derivation by extension. 
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SQL Server 2005 does not support lists of union 
types 

SQL Server 2005 does not support lists of union types. SQL Server 2008 
removed this limitation and supports lists of union types. Refer to Chapter 8 
for a detailed discussion on this. 

SQL Server 2005 does not support union of list 
types 

SQL Server 2005 does not support union of list types. SQL Server 2008 
removed this limitation and supports union of list types. Refer to Chapter 8 
for a detailed discussion on this. 

Limitation on restricting complex types with 
complex content 

SQL Server does not allow restricting a mixed content type to create a 
simple content type. Refer to Chapter 11 for a detailed discussion on this. 

Out-of memory-conditions 

When working with large XML Schema collections, out-of-memory 
condition might occur. Books Online provides the following solution to 
handle such conditions. 

 When the system load is light, use the DROP XML SCHEMA 
COLLECTION command. If this fails, put the database in single-user 
mode by using the ALTER DATABASE statement and trying DROP 
XML SCHEMA COLLECTION again. If the XML schema collection 
exists in master, model, or tempdb, a server restart is required for 
single-user mode. 

 When you call the XML_SCHEMA_NAMESPACE, you can try to 
retrieve a single XML schema namespace, you can try the call when 
the system load is lighter, or you can try the call in single-user mode. 

Limitation on final and block attributes 

We saw that the final and block attributes can take a space separated list 
of values. For a detailed discussion on those attributes, refer to Chapter 11. 
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Although these attributes can accept a space separated list of values, you 
cannot specify the same value more than once. The following  
is illegal. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:simpleType name="PhoneType" final="extension extension"> 
    <xsd:restriction base="xsd:string"> 
      <xsd:pattern value="[0-9]{3}-[0-9]{3}-[0-9]{4}"/> 
    </xsd:restriction> 
  </xsd:simpleType> 
</xsd:schema> 

Listing 14.81 

If you try to create a schema collection with the above schema definition, 
SQL Server will generate the following error. 

The attribute 'final' cannot have a value of 'extension extension' 

Limitation on union types 

SQL Server does not support restriction on union types. The following  
is illegal. 

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"> 
  <xsd:element name="EmployeeNumber"> 
    <xsd:simpleType> 
      <xsd:restriction base="EmployeeNumberType"> 
        <xsd:length value="2"/> 
      </xsd:restriction> 
    </xsd:simpleType> 
  </xsd:element> 
  <!-- EmployeeNumberType (union)--> 
  <xsd:simpleType name="EmployeeNumberType"> 
    <xsd:union memberTypes ="xsd:string xsd:integer" /> 
  </xsd:simpleType> 
</xsd:schema> 

Listing 14.82 

If you try to create a schema collection with the above schema definition, 
SQL Server will generate the following error. 

This type may not have a 'length' facet 
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Limitation on decimal types 

SQL Server does not support variable precision decimals. The maximum 
value totalDigits facet can accept is 38 and the maximum value 
fractionDigits can accept is 10. If you try to create a schema collection with 
values outside this range, SQL Server will generate the following error. 

Component 'xs-nun(/value/simpleType())' is outside of allowed 
range. Maximum for 'fractionDigits' is 10 and maximum number of 
digits for non fractional part is 28 

Chapter Summary 
SQL Server stores schema definitions as xml schema collections. An xml 
schema collection is a system object like tables, views, procedures, etc. 
Each schema collection can contain the definition of one or more  
schema definitions.  

When a column or variable is bound to a schema collection that has more 
than one schema definition, SQL Server validates xml instances being 
assigned to the column/variable against all the global elements declared in 
the entire schema collection. The operation will succeed only if the xml 
instance validates successfully against any one of the global elements 
declared in the schema collection. 

You can add the definition of one more schemas to an existing schema 
collection by using ALTER XML SCHEMA COLLECTION ADD command. 
This adds new schema definition to the existing schema collection. SQL 
Server will group the definition of schema components by target 
namespace. Further, it will strip off comments and might alter the schema 
definitions slightly without losing the original meaning.  

You can retrieve the definition of a schema collection by using the system 
function: xml_schema_namespace(). When you retrieve the schema 
definitions, it can happen that you get a slightly modified version of your 
original schema without losing the original meaning. Further, you will lose 
the comments you may have embedded to your original schema definition. 
This will make editing schema definitions more difficult. To overcome this, it 
is a good idea to keep the original definition of the schema collection in a 
file or a table. If you need to modify the schema collection, you can take the 
current definition from the file or table where it was previously stored.  
This will be harder to maintain, but easier in terms of modifying the  
schema definition.  
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Though you can add a new schema definition to an existing schema 
collection using ALTER SCHEMA COLLECTION ADD command, you 
cannot change the definition of a schema component. For example, if you 
want to change the data type of a simple type, you need to drop the 
schema collection and recreate it. The tough part is that SQL Server will 
not allow you to drop a schema collection if it is bound to a column or used 
as arguments to a stored procedure or function. Before you modify the 
schema collection you need to remove all references from the definition of 
columns, stored procedures, functions, etc. This makes modification of 
schema collections very difficult. Luckily, SQL Server has a number of 
system catalog views that give detailed information of the XML schema 
collection metadata.  

The XSD implementation of SQL Server has a number of limitations. SQL 
Server 2008 has removed some of the issues that SQL Server 2005 had, 
and the last section of this chapter discussed those limitations in detail. 


