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CHAPTER FIVE

OBJECT RELATIONAL SQL

5.1 Overview
Structured Query Language (SQL) was introduced by IBM as the language to interface with its prototype object relational database management system. The first commercially available SQL object relational database management system was introduced in 1979 by Oracle Corporation. Today, SQL has become an industry standard, and Oracle Corporation clearly leads the world in relational database management system technology. 

Because SQL is a non-procedural language, sets of records can be manipulated instead of one record at a time. The syntax is free-flowing, enabling you to concentrate on the data presentation. Oracle has two optimizers (cost- and rule-based) that will parse the syntax and format it into an efficient statement before the database engine receives it for processing. The database administrator (DBA) determines which optimizer is in effect for each database instance. 

5.2 The Object Definition Language (ODL)

The Object Definition Language (ODL) is a specification language for defining the specifications of object types for ODMG-compliant systems. Its main objective is to facilitate portability of schemas between compliant systems while helping to provide interoperability between OODBMSs. ODL is equivalent to the data definition language(DDL) of traditional DBMSs. It defines the attributes and relationships of types and specifies the signature of the operations. It does not address the implementation of signatures. The syntax of ODL extends the interface Definition Language(IDL) of the common Object Request Broker Architecture(CORBA). The ODMG hope that the ODL will be the basis for integrating schemas from multiple sources and applications[8].

DDL (Data Definition Language). These SQL statements define the structure of a database, including rows, columns, tables, and database specifics such as file locations. DDL SQL statements are more part of the DBMS and have large differences between the SQL variations. CREATE; ALTER, DROP are called DDL COMMANDS [16].

· CREATE - to create objects in the database.

· ALTER - alters the structure of the database. 

· DROP - delete objects from the database. 

5.2.1 Tables
1) Create table statement
Create tables to store data by executing the SQL CREATE TABLE statement. This statement is one of the data definition language (DDL) statements, that are covered in subsequent lessons. DDL statements are a subset of SQL statements used to create, modify, or remove Oracle9i database structures. These statements have an immediate effect on the database, and they also record information in the data dictionary.

To create a table, a user must have the CREATE TABLE privilege and a storage area in which to create objects. The database administrator uses data control language (DCL) statements, which are covered in a later lesson, to grant privileges to users [16].

Syntax:

	

	Create Table [Schema.] table
                           (Column Datatype [Default Expr][, ……………..]);

	


In the syntax:

	Schema:
	 is the same as the owner’s name.

	table:
	 is the name of the table.

	Default Expr:
	 specifies a default value if a value is omitted.

	Column:  
	 is the name of the column.

	Datatype:
	 is the column’s data type and length.


2) Alter table statement

It is possible to add, modify, and drop columns in a table by using the ALTER TABLE statement.

Syntax:

	

	Alter Table table

	ADD  (
	Column Datatype [Default Expr]  [,

	
	Column Datatype]………..);

	

	

	

	Alter Table table

	MODIFY(
	Column Datatype [Default Expr]  [,

	
	Column Datatype]………...);

	

	

	

	Drop Table table

	DROP
	(Column);

	


In the syntax:

	ADD|MODIFY|DROP:   
	 is the type of modification


3) Drop table statement

The DROP TABLE statement removes the definition of an Oracle table. When the dropping of table occurs the database loses all the data in the table, and any views remain but are invalid. Only the creator of the table or a user with the DROP ANY TABLE privilege can remove a table.

Syntax:

	

	Drop Table table

	


4) Truncate table statement

Another DDL statement is the TRUNCATE TABLE statement, which is used to remove all rows from a table and to release the storage space used by that table. When using the TRUNCATE TABLE statement, it is not possible to roll back row removal.

Syntax:

	

	Truncate Table table;

	


It must be the owner of the table or have DELETE TABLE system privileges to truncate a table. The DELETE statement can also remove all rows from a table, but it does not release storage space. The TRUNCATE command is faster. Removing rows with the TRUNCATE statement is faster than removing them with the DELETE statement for the following reasons:

· The TRUNCATE statement is a data definition language (DDL) statement and generates no rollback information.

· Truncating a table does not fire the delete triggers of the table.

· If the table is the parent of a referential integrity constraint, you cannot truncate the table.

5.2.2 Views 

It is possible to present logical subsets or combinations of data by creating views of tables. A view is a logical table based on a table or another view. A view contains no data of its own but is like a window through which data from tables can be viewed or changed. The tables on which a view is based are called base tables. The view is stored as a SELECT statement in the data dictionary, also it used to restrict data access, and to make complex queries easy [9].

Syntax:

	

	Create  
	[Or Replace]  View view

	
	[(Alias[, Alias]...)]

	
	As Subquery ;

	


In the syntax: 
	Or Replace:
	re-creates the view if it already exists

	view:
	is the name of the view

	Alias:
	specifies names for the expressions selected by the view’s query(The number of aliases must match the number of expressions selected by the view.)

	Subquery:
	is a complete SELECT statement (You can use aliases for the columns in the SELECT list.)


Alter view and drop view are similar to alter table and drop table

5.2.3 Types

Create types is executing by using the SQL CREATE TYPET statements. This statements are object definition language (ODL) statements. To create a type, a user must have the privileges and a storage area in which to create objects. The database administrator uses data control language (DCL) statements, to grant privileges to users. An object type has attributes of various types, analogous to columns of a table. After making the SQL statement "create type" it can be use these new defined type as an attributes type.

Syntax:

	

	Create Type  
	[Schema.] type As Object

	
	(Column Datatype [Default Expr][, ……………..]);

	


In the syntax:
	Schema:
	is the same as the owner’s name.

	type:
	is the name of the type.

	Default Expr:
	specifies a default value if a value is omitted in the INSERT statement.

	Column:
	is the name of the column.

	Datatype:
	is the column’s data type and length


Alter type and drop type are similar to alter table and drop table.

5.2.4 Procedures

CREATE PROCEDURE statement can be used to create a new procedure, which may declare a list of parameters and must define the action to be performed by the standard PL/SQL block. The CREATE clause enables you to create stand-alone procedures, which are stored in an oracle database.

· PL/SQL blocks start with either BEGIN or the declaration of local variables and end with either END or END PROCEDURE_NAME. You  cannot reference host or bind variables in the PL/SQL block of a stored procedure.

· The REPLACE option indicates that if the procedure exists, it will be dropped and replaced with the new version created by the statement.

· You can not restrict the size of the data type in the parameter . 

Syntax:

	

	Create 
	[Or Replace] Procedure Procedure_Name [(

	
	Parameter1[Mode1]  Datatype1,

	
	Parameter2[Mode2]  Datatype2 ,………)]

	Is|As

	Pl/Sql Block;

	


In the syntax:

	Procedure_Name:  
	Name of the procedure

	Parameter:
	 Name of a PL/SQL variable whose value is passed to or populated by the calling environment, or both, depending on the mode begin used.

	Mode:
	Type of argument: IN(default), OUT, and  IN OUT.

	Datatype:           
	Data type of the argument can be any SQL/PLSQL data type. Can be of %TYPE, %ROWTYPE, or any scalar or composite data type.

	Pl/Sql Block:         
	procedural body that defines the action performed by the procedure.


5.2.5 Functions

A function returns a value. You create new functions with the CREATE FUNCTION statement, which may declare a list of parameters, must return one value, and must define the actions to be performed by the standard PL/SQL block.

· The REPLACE option indicates that if the function exist, it will be dropped and replaced with the new version created by the statement.

· The RETURN data type must not include a size specification of local variables and end with either END or END function_name. There must be at least one RETURN (expression) statement. You cannot reference host or bind variables in the PL/SQL block of a stored function.

Syntax:

	

	Create 
	[Or Replace] Function Function_Name  [(

	
	Parameter1[Mode1]  Datatype1,

	
	Parameter2[Mode2]  Datatype2 ,………)]

	Return Datatype

	Is|As

	Pl/Sql Block;

	


In the syntax:
	Function_Name:
	Name of the function

	Parameter:
	 Name of a PL/SQL variable whose value is passed into the function.

	Mode:
	The type of the parameter; only IN parameter should be declared

	Return Datatype:
	Data type of the RETURN value that must be output by the function


5.2.6   Triggers

The trigger body represents a complete PL/SQL block. It can create triggers for these events on DATABASE or SCHEMA. Also it can be specified BEFORE or AFTER the timing of the trigger.

Syntax:

	

	Create 
	[Or Replace] Trigger Trigger_Name

	Timing

	[ Ddl_Event1 [Or Ddl_Event2 Or …….] ]

	On {Database|Schema}

	Trigger_Body

	


In the syntax:

	Ddl_Event:
	Possible Values

	Create:
	Causes the oracle server to fire the trigger whenever a CREATE statement adds a new database object to the dictionary. 

	Alter:
	Causes the oracle server to fire the trigger whenever a ALTER statement modifies a database object in the data dictionary.

	Drop:
	Causes the oracle server to fire the trigger whenever a DROP statement removes a database object in the data dictionary. 


DDL triggers fire only if the object begins created is a cluster, function, index, package, procedure, role, sequence, table, tablespace, trigger, type, view, or user [9].

5.3 The Object Query Language (OQL)

The Object Query Language (OQL) provide declarative access to the object database using an SQL-like syntax. It does not provide explicit update operators, but leaves this to the operations defined on object types. As with SQL,OQL can be used as a standalone language and as a language embedded in another language, for which an ODMG binding is defined. The currently supported languages are smaltalk C++, and Java, OQL can also invoke operations programmed in these langages. An OQL query is a function that delivers an object whose type may be inferred from the operator contributing to the query expression. Before defining an OQL query,  it can be understand the composition of expressions[8].

DML (Data Manipulation Language). These SQL statements are used to retrieve and manipulate data. This category encompasses the most fundamental commands including DELETE, INSERT, SELECT, and UPDATE. DML SQL statements have only minor differences between SQL variations. DML SQL commands include the following:

· INSERT to add a row. 

· UPDATE to change data in specified columns.

· DELETE to remove rows. 

· SELECT to retrieve row. 

DML commands can't be rollback when a DDL command is executed immediately after a DML. DDL after DML means "auto commit". The changes will return on disk not on the buffer. If the changes return on the buffer it is possible to rollback not from the disk [9]. 

5.3.1 Select statement

A SELECT statement retrieves information from the database. Using a SELECT statement, you can do the following:

· Projection: It could be used as the projection capability in SQL to choose the columns in a table that returns by the query. Also it can be chosen as few or as many columns of the table as you require.

· Selection: It could be used as the selection capability in SQL to choose the rows in a table that returns by the query. Also it can be used as various criteria to restrict the rows that have been seen.

· Joining: it could be used as the join capability in SQL to bring together data that is stored in different tables by creating a link between them. 

In its simplest form, a SELECT statement must include the following:

· A SELECT clause, which specifies the columns to be displayed

· A FROM clause, which specifies the table containing the columns listed in the SELECT clause

Syntax:

	

	Select
	*|{[Distinct] Column|Expression [Alias],...}

	From
	table;

	


In the syntax:

	Select:
	is a list of one or more columns

	*:
	selects all columns

	Distinct:
	suppresses duplicates

	Column|Expression:
	selects the named column or the expression

	Alias:
	gives selected columns different headings

	From:
	table specifies the table containing the columns


5.3.2 Insert statement

New rows can be added to a table by issuing the INSERT statement.

Syntax:

	

	Insert Into table [(Column [, Column...])]

	Values (Value [, Value...]);

	


In the syntax:

	table:
	is the name of the table

	Column:
	is the name of the column in the table to populate

	Value:
	is the corresponding value for the column


5.3.3 Update statement

It could be modified as the existing rows by using the UPDATE statement.

Syntax:

	

	Update table

	Set Column = Value [, Column = Value, ...]

	[Where Condition];

	


In the syntax:

	table:
	is the name of the table

	Column:
	is the name of the column in the table to populate

	Value:
	is the corresponding value or subquery for the column

	Condition:
	identifies the rows to be updated and is composed of column names expressions, constants, subqueries, and comparison operators


5.3.4 Delete statement

It can be remove existing rows from a table by using the DELETE statement [9].

Syntax:

	

	Delete [From] table

	[Where Condition];

	


5.4 Summary

The Object Definition Language (ODL) is equivalent to the data definition language (DDL) of traditional DBMSs. It defines the attributes and relationships of types and specifies the signature of the operations. DDL (Data Definition Language). These SQL statements define the structure of a database, including rows, columns, tables, and database specifics such as file locations. DDL SQL statements are more part of the DBMS and have large differences between the SQL variations. 

The Object Query Language (OQL) can be used as a standalone language and as a language embedded in another language, for which an ODMG binding is defined. The currently supported languages are smaltalk C++, and Java, OQL can also invoke operations programmed in these langages. DML (Data Manipulation Language). These SQL statements are used to retrieve and manipulate data. This category encompasses the most fundamental commands including DELETE, INSERT, SELECT, and UPDATE. 
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