
ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

 

  CS8492-DATABASE MANAGEMENT SYSTEMS 

 

XML SCHEMA   

 XML Schema defines a number of built-in types such as string, integer, decimal 

date, and boolean. In addition, it allows user-defined types; these may be simple types with 

added restrictions, or complex types constructed using constructors such as complex Type and 

sequence.   

 Note that any namespace prefix could be used in place of xs; thus we could 

replace all occurrences of “xs” in the schema definition with “xsd” without changing the meaning 

of the schema definition.  

 All types defined by XML Schema must be prefixed by this namespace prefix. 

The first element is the root element university, whose type is specified to be University Type, 

which is declared later. The example then defines the types of elements department, course, 

instructor, and teaches. Note that each of these is specified by an element with tag xs:element, 

whose body contains the type definition.  

 The type of department is defined to be a complex type, which is further 

specified to consist of a sequence of elements dept name, building, and budget. Any type that 

has either attributes or nested sub elements must be specified to be a complex type. 

Alternatively, the type of an element can be specified to be a predefined type by the attribute 

type; observe how the XML Schema types xs: string and xs: decimal are used to constrain the 

types of data elements such as dept name and credits.  

 Finally, the example defines the type University Type as containing zero or 

more occurrences of each of department, course, instructor, and teaches. Note the use of ref to 

specify the occurrence of an element defined earlier.   

 XML Schema can define the minimum and maximum number of occurrences of 

sub elements by using minOccurs and max Occurs. The default for both minimum and maximum 

occurrences is 1, so these have to be specified explicitly to allow zero or more department, 

course, instructor, and teaches elements. 
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Attributes are specified using the xs:attribute tag. For example, we could have defined dept 

name as an attribute by adding:  

 <xs:attribute name = “dept name”/>   

within the declaration of the department element. Adding the attribute use = ―required‖ to the 

above attribute specification declares that the attribute must be specified, whereas the default 

value of use is optional. Attribute specifications would appear directly under the enclosing 

complex Type specification, even if elements are nested within a sequence specification.   

 In addition to defining types, a relational schema also allows the specification 

of constraints. XML Schema allows the specification of keys and key references, corresponding 

to the primary-key and foreign-key definition in SQL. In SQL, a primary-key constraint or unique 

constraint ensures that the attribute values do not recur within the relation. In the context of 

XML, we need to specify a scope within which values are unique and form a key.  

 The selector is a path expression that defines the scope for the constraint, and 

field declarations specify the elements or attributes that form the key. To specify that dept name 
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forms a key for department elements under the root university element, we add the following 

constraint specification to the schema definition: 

 

 

 

XML Schema offers several benefits over DTDs, and is widely used today. Among the benefits 

that we have seen in the examples above are these:   

 It allows the text that appears in elements to be constrained to specific 

types, such as numeric types in specific formats or complex types such as 

sequences of elements of other types. 

 It allows user-defined types to be created. 

 It allows uniqueness and foreign-key constraints. 

 It is integrated with namespaces to allow different parts of a document to 

conform to different schemas. 

In addition to the features we have seen, XML Schema supports several other features that DTDs 

do not, such as these:   

 It allows types to be restricted to create specialized types, for instance by 

specifying minimum and maximum values. 

 It allows complex types to be extended by using a form of inheritance. 

 

XQUERY   

 XPath allows us to write expressions that select items from a tree-structured 

XML document. XQuery permits the specification of more general queries on one or more XML 

documents. The typical form of a query in XQuery is known as a FLWR expression, which stands 

for the four main clauses of XQuery and has the following form:  
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 FOR<variable bindings to individual nodes (elements)>   

 LET <variable bindings to collections of nodes (elements)>   

 WHERE <qualifier conditions>  

 RETURN<query result specification>   

There can be zero or more instances of the FOR clause, as well as of the LET clause in a single 

XQuery. The WHERE clause is optional, but can appear at most once, and the RETURN clause 

must appear exactly once. Let us  illustrate these clauses with the following simple example 

of a XQuery. 

 

 

1. Variables are prefixed with the $ sign. In the above example, $d, $x, and $y are variables.   

2. The LET clause assigns a variable to a particular expression for the rest of the query. In this 

example, $d is assigned to the document file name. It is possible to have a query that refers to 

multiple documents by assigning multiple variables in this way.   

3. The FOR clause assigns a variable to range over each of the individual items in a sequence. In 

our example, the sequences are specified by path expressions. The $x variable ranges over 

elements that satisfy the path expression $d/company/project[projectNumber = 

5]/projectWorker. The $y variable ranges over elements that satisfy the path expression 

$d/company/employee. Hence, $x ranges over project Worker elements, whereas $y ranges 

over employee elements.   

 

4. The WHERE clause specifies additional conditions on the selection of items. In this example, 

the first condition selects only those project Worker elements that satisfy the condition (hours 

gt 20.0). The second condition specifies a join condition that combines an employee with a 

project Worker only if they have the same ssn value.   
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5. Finally, the RETURN clause specifies which elements or attributes should be retrieved from 

the items that satisfy the query conditions. In this example, it will return a sequence of elements 

each containing for employees who work more that 20 hours per week on project number 5.   

 

 XQuery has very powerful constructs to specify complex queries. In particular, 

it can specify universal and existential quantifiers in the conditions of a query, aggregate 

functions, ordering of query results, selection based on position in a sequence, and even 

conditional branching. Hence, in some ways, it qualifies as a full-fledged programming language. 

 

 


