XML Schema Project – due date TBA
You are to build a schema which will be used for many applications in the Registrar’s Office.  This is a fairly complicated schema, so I suggest hat you do it in stages (identified by the blank lines.)  Optional parts begin with “If you feel good…”
After a lot of discussion the Registrar has the following information for you:

1. A course is identified by a department prefix (2 or 3 letter code such as ‘CS’) and a course number.  These are reasonably stable.  No course is assigned a number until it has been approved by the curriculum committee for the school which offers it.

2. Each course also has a title, up to 40 characters long.  These are less stable, and, although they appear on schedules and transcripts, they are not the identifiers for the course.

3. Each course is offered for a certain number of credits, with 4 the default value.


4. The Registrar refers to an actual offering of a course in a particular semester as a ‘course offering’.  That is, a course offering is a particular course and section number offered in a particular semester.  In that case, an instructor is also assigned to the course offering (defaulting to TBA).
5. If you feel good you may add a Boolean attribute consent, defaulting to no.


6.  A student has a name and a student ID number (and lots of other information which we will ignore.) 

7. A student also has an IDREF to her transcript. 

8. If you feel good you may add a field for email address.


9. A transcript has an IDREF to a student , a gpa decimal, a list of 0-3 majors, and a list of up to 16 semester records.
You may simplify your life by making the majors be same as the department prefixes.
10. A semester record has a list of 0-6 enrollment records.


11. An enrollment record tabulates the information for each course a student has enrolled in --- the course number etc, the grading option, and (for courses in previous semesters) the grade received.




12. A class list has the course offering info and also the same, id and grading option for each student in the course.
Here are a few models for you to consider:
Example 1:  Defining a simple type by restricting to a range of values:

<simpleType name='one-hundred-or-more'>

  <restriction base='integer'>

    <minInclusive value='100'/>

  </restriction>

</simpleType>

The attributes (each in a separate <  ..> are minInclusive, maxInclusive, minExclusive and maxExclusive.

Example 2:  Defining a simple string type by restricting its length:
<simpleType name='form-input'>

  <restriction base='string'>

    <maxLength value='50'/>

  </restriction>

</simpleType>

Example 3:  Defining a  complex type with several elements:

<xs:complexType name="PurchaseOrderType">

  <xs:sequence>

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

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

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

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

  </xs:sequence>

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

 </xs:complexType>

Example 4: Defining a complex type with an attribute:

<xs:complexType>

 . . .

 <xs:attribute ref="xml:lang" use="required"/>

 <xs:attribute ref="xml:space" default="preserve"/>

 <xs:attribute name="version" type="xs:number" fixed="1.0"/>

</xs:complexType>

XML representations which all involve attribute uses, illustrating some of the possibilities for controlling occurrence.

That is to say:  after the child elements have been defined, you define one or more attributes, each in its own tag.  An attribute is defined either of the forms below  (the use clause is optional):
 <xs:attribute name=”approved” type=”xs:boolean” use=”required”>

<xs:attribute ref=”appoved” use=”required”>

NOTE: If the element is a complex type then you MUST use the <xs:attribute…> form – that is you may NOT put the attribute in the element tag.

Example 5:  Defining a  complex type with an attribute group:

<xs:attributeGroup name="myAttrGroup">

    <xs:attribute . . ./>

    . . .

</xs:attributeGroup>

<xs:complexType name="myelement">

    . . .

    <xs:attributeGroup ref="myAttrGroup"/>

</xs:complexType>

Here are some other examples (from w3.org):

The following is the definition of a ·user-derived· datatype which limits values to integers less than or equal to 100, using ·maxInclusive·. 

<simpleType name='one-hundred-or-less'>

  <restriction base='integer'>

    <maxInclusive value='100'/>

  </restriction>

</simpleType>

The following is the definition of a ·user-derived· datatype which limits values to integers less than or equal to 100, using ·maxExclusive·. 

<simpleType name='less-than-one-hundred-and-one'>

  <restriction base='integer'>

    <maxExclusive value='101'/>

  </restriction>

</simpleType>

The following is the definition of a ·user-derived· datatype which limits values to integers greater than or equal to 100, using ·minExclusive·. 

<simpleType name='more-than-ninety-nine'>

  <restriction base='integer'>

    <minExclusive value='99'/>

  </restriction>

</simpleType>

The following is the definition of a ·user-derived· datatype which limits values to integers greater than or equal to 100, using ·minInclusive·. 

<simpleType name='one-hundred-or-more'>

  <restriction base='integer'>

    <minInclusive value='100'/>

  </restriction>

</simpleType>

The following is the definition of a ·user-derived· datatype which could be used to represent the magnitude of a person's body temperature on the Celsius scale. This definition would appear in a schema authored by an "end-user" and shows how to define a datatype by specifying facet values which constrain the range of the ·base type·. 

<simpleType name='celsiusBodyTemp'>

  <restriction base='decimal'>

    <totalDigits value='4'/>

    <fractionDigits value='1'/>

    <minInclusive value='36.4'/>

    <maxInclusive value='40.5'/>

  </restriction>

</simpleType>

An electronic commerce schema might define a datatype called Sku (the barcode number that appears on products) from the ·built-in· datatype string by supplying a value for the ·pattern· facet. 

<simpleType name='Sku'>

    <restriction base='string'>

      <pattern value='\d{3}-[A-Z]{2}'/>

    </restriction>

</simpleType>

In this case, Sku is the name of the new ·user-derived· datatype, string is its ·base type· and ·pattern· is the facet. 

A system might want to store lists of floating point values. 

<simpleType name='listOfFloat'>

  <list itemType='float'/>

</simpleType>

In this case, listOfFloat is the name of the new ·user-derived· datatype, float is its ·itemType· and ·list· is the derivation method. 

The following is the definition of a ·user-derived· datatype which might be used to accept form input with an upper limit to the number of characters that are acceptable. 

<simpleType name='form-input'>

  <restriction base='string'>

    <maxLength value='50'/>

  </restriction>

</simpleType>

We may also put several things together to form a complex type:

<xs:complexType name="PurchaseOrderType">

  <xs:sequence>

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

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

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

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

  </xs:sequence>

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

 </xs:complexType>

The XML representation of a complex type definition.

.Example Forever  ff (from Costello tutorial)
<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

                      targetNamespace="http://www.books.org"

                      xmlns="http://www.books.org"

                      elementFormDefault="qualified">

    <xsd:element name="BookStore">

        <xsd:complexType>

            <xsd:sequence>

                <xsd:element ref="Book" minOccurs="1" maxOccurs="unbounded"/>

            </xsd:sequence>

        </xsd:complexType>

    </xsd:element>

    <xsd:element name="Book">

        <xsd:complexType>

            <xsd:sequence>

                <xsd:element ref="Title" minOccurs="1" maxOccurs="1"/>

                <xsd:element ref="Author" minOccurs="1" maxOccurs="1"/>

                <xsd:element ref="Date" minOccurs="1" maxOccurs="1"/>

                <xsd:element ref="ISBN" minOccurs="1" maxOccurs="1"/>

                <xsd:element ref="Publisher" minOccurs="1" maxOccurs="1"/>

            </xsd:sequence>

        </xsd:complexType>

    </xsd:element>

    <xsd:element name="Title" type="xsd:string"/>

    <xsd:element name="Author" type="xsd:string"/>

    <xsd:element name="Date" type="xsd:string"/>

    <xsd:element name="ISBN" type="xsd:string"/>

    <xsd:element name="Publisher" type="xsd:string"/>

</xsd:schema>

or if you in-line the child elements:

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

                      targetNamespace="http://www.books.org"

                      xmlns="http://www.books.org"

                      elementFormDefault="qualified">

    <xsd:element name="BookStore">

        <xsd:complexType>

            <xsd:sequence>

                <xsd:element name="Book"  maxOccurs="unbounded">

                    <xsd:complexType>

                        <xsd:sequence>

                            <xsd:element name="Title" type="xsd:string"/>

                            <xsd:element name="Author" type="xsd:string"/>

                            <xsd:element name="Date" type="xsd:string"/>

                            <xsd:element name="ISBN" type="xsd:string"/>

                            <xsd:element name="Publisher" type="xsd:string"/>

                        </xsd:sequence>

                    </xsd:complexType>

                </xsd:element>

            </xsd:sequence>

        </xsd:complexType>

    </xsd:element>

</xsd:schema>

Example: Defining an element by restriction to a certain pattern (with regular expressions),
In this case there are 3 possible patterns allowed for ISBN numbers, each of which is specified in one <xsd:pattern…> tag.

<?xml version="1.0"?>

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema"

                      targetNamespace="http://www.books.org"

                      xmlns="http://www.books.org"

                      elementFormDefault="qualified">

    <xsd:simpleType name="ISBNType">

        <xsd:restriction base="xsd:string">

            <xsd:pattern value="\d{1}-\d{5}-\d{3}-\d{1}"/>

            <xsd:pattern value="\d{1}-\d{3}-\d{5}-\d{1}"/>

            <xsd:pattern value="\d{1}-\d{2}-\d{6}-\d{1}"/>

        </xsd:restriction>

    </xsd:simpleType>

    <xsd:element name="BookStore">

        <xsd:complexType>

            <xsd:sequence>

                <xsd:element name="Book"  maxOccurs="unbounded">

                    <xsd:complexType>

                        <xsd:sequence>

                            <xsd:element name="Title" type="xsd:string"/>

                            <xsd:element name="Author" type="xsd:string"/>

                            <xsd:element name="Date" type="xsd:gYear"/>

                            <xsd:element name="ISBN" type="ISBNType"/>

                            <xsd:element name="Publisher" type="xsd:string"/>

                        </xsd:sequence>

                    </xsd:complexType>

                </xsd:element>

            </xsd:sequence>

        </xsd:complexType>

    </xsd:element>

</xsd:schema>

Example of defining a new type with a pattern (phone number)
<xsd:simpleType name="TelephoneNumber">

    <xsd:restriction base="xsd:string">

        <xsd:length value="8"/>

        <xsd:pattern value="\d{3}-\d{4}"/>

    </xsd:restriction>

</xsd:simpleType>       

Comment: This creates a new datatype called 'TelephoneNumber'.   Elements of this type can hold string values, but the string length must be exactly 8 characters long and the string must follow the pattern: ddd-dddd, where 'd' represents a 'digit'. 

(Obviously, in this example the regular expression makes the length facet 

 redundant.)
Roger Costello summarizes this with:

General Form of Creating a New Datatype by Specifying Facet Values

<xsd:simpleType name= "name">

    <xsd:restriction base= "xsd:source">

        <xsd:facet value= "value"/>

        <xsd:facet value= "value"/>

        …

    </xsd:restriction>

</xsd:simpleType>       
Facets:

  - length

  - minlength

  - maxlength

  - pattern

  - enumeration

  - minInclusive

  - maxInclusive

  - minExclusive

  - maxExclusive

  ...

Sources:

  - string

  - boolean

  - number

  - float

  - double  

  - duration

  - dateTime

  - time

  ...

Please see Costello’s slides 60-69 and 126 and 137-141 for more information and examples.
Please see Costello’s slides 70-6 about where you may put annotations (documentation.)

Costello’s slides 95-102 show you how to define new types from old complex types, either by restricting some values or (here come inheritance!!!) by adding new elements.

Please read slides 104-107 on declare vs. define and on global vs. local types/elements

