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    Highly experienced instructors and qualified engineers at CADCIM Technologies conduct the classes under the guidance of Prof. Sham Tickoo of Purdue University NorthWest, USA. This team has authored several textbooks that are rated “one of the best” in their categories and are used in various colleges, universities, and training centers in North America, Europe, and in other parts of the world.


     


    Training for Individuals


    CADCIM Technologies with its cost effective and time saving initiative strives to deliver the training in the comfort of your home or work place, thereby relieving you from the hassles of traveling to training centers.
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    Preface


     


    Oracle 12c


    The Oracle Server Technology is the most advanced, powerful, and reliable relational database in the world. The Oracle Database, commonly referred as Oracle RDBMS, was produced and marketed by Oracle Corporation. Oracle 12c, the latest version of this software, is widely used as it provides programming tools and environment to access and manage the database easily and effectively.


     


    This highly powerful and integrated database software enables you to manage a large amount of data in a multi-user environment, thus allowing multiple users to access the same data concurrently. Oracle 12c also prevents unauthorized access to data and provides efficient ways to recover the data lost due to system failures. Oracle 12c combined with PL/SQL offers various useful features such as views, integrity constraints, stored procedures and packages, triggers, transaction management, sequence, and others. These features provide control over database management and make database far more efficient and flexible.


     


    Learning Oracle 12c: A PL/SQL Approach is an example-based textbook written to cater the needs of the students and the professional developers who want to develop database management applications using Oracle SQL and PL/SQL. The chapters in this textbook are structured in a pedagogical sequence, which makes the learning process very simple and effective for both the novice as well as the advanced users of Oracle. In addition, the book follows the PL/SQL approach that will help you develop database applications with improved performance. A wide range of features of SQL and PL/SQL such as data manipulation and transaction, built-in functions, exception handling in PL/SQL, cursors and triggers, subprograms have been covered in the textbook that will enable the readers to take full advantage of this cutting-edge technology.


     


    It is a comprehensive textbook with rich information about Oracle and is written in an easy-to-read format supported by hints and illustrations. The highlight of the textbook is that each concept introduced in it is explained with the help of suitable examples to clarify concepts and facilitate better understanding. The simple and lucid language used in the textbook makes it a ready reference for both the beginners and the intermediate users.


     


    Some of the Salient Features of this textbook are as follows:


     


    Learn-by-doing Approach


    The author has adopted the learn-by-doing approach in the textbook that guides the users through the process of creating and executing the SQL and PL/SQL code to develop database applications.


    Tips and Notes


    Additional information is provided to the users in the form of tips and notes.


     


    Illustrations


    The concepts in the textbook are explained through suitable examples, schematic representations, tables, screen-capture images, and programs to help the readers learn them easily and effectively.


     


    Learning Objectives


    The first page of every chapter summarizes the topics that are covered in it.


     


    Self-Evaluation Test, Review Questions, and Exercises


    Every chapter ends with Self-Evaluation Test so that the users can assess their knowledge. The answers to Self-Evaluation Test are given at the end of each chapter. Also, Review Questions and Exercises are given at the end of each chapter that can be used by the instructor as test questions and exercises.


     


    Symbols Used in the Textbook


    


    Note


    [image: Note.pcx]The author has provided additional information to the users about the topic being discussed in the form of notes.


     


    [image: TIP.PCX]Tip


    Special information on various techniques is provided in the form of tips that will increase the efficiency of the users.


     


     


    Free Companion Website


    It has been our constant endeavor to provide you the best textbooks and services at affordable price. In this endeavor, we have come out with a Free Companion Website that will facilitate the process of teaching and learning of Oracle. If you purchase this textbook, you will get access to the files on the Companion website. The following resources are available for faculty and students in this website:


     


    Faculty Resources


    • Technical Support


    You can get online technical support by contacting techsupport@cadcim.com.


     


    • Instructor Guide


    Solutions to all the review questions and exercises in the textbook are provided to

    help the faculty members test the skills of the students.


     


    • Example Files


    The SQL and PL/SQL files used in examples are available for free download.


     


    Student Resources


    • Technical Support


    You can get online technical support by contacting techsupport@cadcim.com.


     


    • Example Files


    The SQL and PL/SQL files used in examples are available for free download.


     


    If you face any problem in accessing these files, please contact the publisher at sales@cadcim.com or the author at stickoo@pnw.edu or tickoo525@gmail.com.


     


    Stay Connected


    You can now stay connected with us through Facebook and Twitter to get the latest information about our textbooks, videos, and teaching/learning resources. To stay informed of such updates, follow us on Facebook (www.facebook.com/cadcim) and Twitter (@cadcimtech). You can also subscribe to our YouTube channel (www.youtube.com/cadcimtech) to get the information about our latest video tutorials.


    


  
     


     


    Chapter 1


     


    Introduction to


    Oracle Database


     


    Learning Objectives


    After completing this chapter, you will be able to:


    • Understand Oracle database architecture


    • Understand physical and logical database structures


    • Understand multi-tenant architecture


    • Understand schema and schema objects


    • Understand development features of database application


    • Understand database design concept


    • Understand normalization


     


     

  


    INTRODUCTION


    A database is a collection of data that is used to store and retrieve related information. The Oracle database is an object-relational database management system, which manages a large amount of data and provides multi-user environment. Thus, multiple users can concurrently access the same data in a database.


     


    Oracle provides several useful features for database developers such as integrity constraints, transaction controls, stored procedures and packages, database triggers, cost-based optimizer, shared SQL, locking, and sequences. Basically, oracle database is divided into two structures: logical and physical. Both the structures are managed separately in Oracle.


     


    In this chapter, you will learn about database architecture, physical and logical database structures, and database design. This chapter will also discuss briefly about the database normalization.


     


    The Oracle database is a relational database and is therefore called Relational Database Management System (RDBMS). Any RDBMS must possess certain characteristics, which are as follows:


     


    Constraints


    Constraints are the integrity rules that are applied on data to manage the data entered by a user effectively. These are mainly used to protect data. Primary key and Foreign key are the two examples of constraints used in Oracle database. You will know more about constraints later in this chapter.


     


    Objects


    In a relational database, objects are used to store or access data. In Oracle, objects are represented logically. The examples of objects are tables, views, and indexes. You will know more about objects later in this chapter.


     


    Operations


    In an RDBMS, objects are created by performing some operations. These operations are performed by various SQL commands such as CREATE, SELECT, and so on. You will know more about commands in the later chapters.


     


    ORACLE 12c


    Oracle 12c, where c stands for cloud, is a cloud enabled and latest version of Oracle database. With the launch of Oracle 12c, Oracle has introduced many new features out of which pluggable databases and multi-tenant architecture are most notable. The multi-tenant architecture feature makes Oracle database easy to deploy and helps companies to consolidate databases into cloud which in-turn helps in resource sharing, management flexibility, and cost savings.


     


    Oracle Database Architecture


    Most of the organizations use the Oracle database to store and maintain data. It is also used to retrieve related information. As discussed earlier, a database has both physical and logical structures. You can manage the physical storage without affecting the access to the logical structure as both these structures are separate. In the forthcoming section, first you will learn about the application architecture (Client/Server and Multitier) followed by the database structures.


     


    Client/Server Architecture


    In the client/server architecture, a database and its application is divided into two parts: front end or client side and back-end or server side.


     


    The Client


    The client is the front end that runs a database application and is responsible for the interaction between the user and the database server through display mode, keyboard, or mouse. The client cannot perform data processing. It only fetches the request input from the user, requests data for processing, and presents and analyzes the data managed by the server.


     


    The Server


    The server runs the Oracle database. It provides access to the data requested by the client application. In the client/server architecture, the shared data is stored on the server side, which makes it easier and more efficient to manage the access of multiple users to the data. The server receives the request originated from the client application and then processes it.


     


    In the client/server architecture, the client application submits the database requests in the form of SQL and PL/SQL statements and the server application processes those statements and returns the result to the client application.


     


    Multitier Architecture


    The multitier architecture is divided into three parts: clients, application servers, and database servers.


     


    The Client


    The client or client application submits request for an operation to be processed on the database server. It interacts with the database server through one or more application servers in the multitier architecture.


     


    The Application Server


    The application server is responsible for providing data access to the client. It processes some queries, and thus removes some of the loads from the database server. It serves as an interface between the client application and the database server. In addition, it validates the credentials of the client such as web browser.


     


    The Database Server


    The database server processes the requested data of the application server for the client. The database server stores the entire data maintained by Oracle applications. It contains Oracle data server files that store tables, indexes, and other database objects.


     


    Physical Database Structures


    The physical structure of the Oracle database is determined by the operating system files that form the database. The Oracle database contains some special type of files: Datafiles, Control files, and Redo Log files. These files determine the actual physical storage of data in the database. You will learn more about these files in the next section.


     


    Datafiles


    Datafiles are physical files that store the data of all logical structures in the database. Oracle database can have one or more physical datafiles. The physical datafiles constitute a logical unit called tablespace. A physical datafile can be associated with only one tablespace or one database. Datafiles are divided into the following components: Segments, Extents, and Data block. The essential characteristics of datafiles are as follows:


     


    1. If the database is running out of space, the size of datafiles will increase automatically.


     


    2. One or more datafiles form a logical unit, called tablespace.


     


    The first block in a datafile is meant for the header. The header block contains important information such as file size, block size, tablespace, and creation time. Whenever you open the Oracle database, Oracle checks whether or not the information about the datafile header matches with the information stored in the control file.


     


    Control File


    Oracle database has a control file that contains the entries showing the status of the physical structure of the database. If the physical structure of a database is changed, as in the case of the creation of a new redo log file or datafile, the database’s control file gets modified to reflect these changes.


     


    The control file contains the following types of information:


     


    1. Name of a database


     


    2. The time of creation of a database


     


    3. The names and locations associated with datafiles and redo log files


     


    4. Information about tablespaces


     


    5. Log record (sequence information, etc)


     


    6. Information about the archived log and the current archive log mode


     


    7. Information about the redo log


     


    8. Information about the copy of a datafile


     


    9. The current log sequence number


     


    10. Information about checkpoints


     


    In Oracle, each time you start a database instance, the control file of the database instance is used to identify the information about it. The control file also ensures that redo log files are opened for database operations. The location of the control file is specified by the control_files init param. Oracle allows users to integrate control files, so that multiple copies of control file can be written to protect them against any failure.


     


    Redo Log Files


    In addition to datafiles and control files that store database and show the status of the stored data, each Oracle database contains a set of two or more redo log files. The redo log files store all changes made to the data, including either committed or uncommitted changes. These changes are saved to the redo before being permanently incorporated into datafiles. The redo log file is divided into two parts: online redo log files and archived redo log files.


     


    Online Redo Log Files


    Each Oracle database has a set of two or more online redo log files that contains a redo record, which is otherwise known as redo entry. The redo record contains a group of change vectors, each of which specifies the changes made in a single block of database. The Oracle database maintains the redo log files to minimize the loss of database. The online redo log files store the record of the changes made to the data in the database. For example, if you change the salary of an employee in the employee table, Oracle will generate the redo record containing the change vector. The change vector will indicate the changes made in the data block for the table, the rollback data block, and the transaction table of the rollback block, and it can be used for recovery.


     


    Archived Redo Log Files


    In Oracle, you can save the filled group of redo log files to one or more offline destinations that are known as the archived redo log.


     


    Oracle can run in either of these two modes: ARCHIVELOG and NOARCHIVELOG.


     


    ARCHIVELOG - In this mode, Oracle archives the filled online redo logs files before reusing them in the cycle.


     


    NOARCHIVELOG - In this mode, Oracle does not archive the filled online redo log files before reusing them in the cycle.


     


    Parameter Files


    A parameter file contains a list of initialization parameters and their respective values. These parameters and values are used when an Oracle instance is started. The initialization parameters are stored either in parameter files (PFILEs) or server files (SPFILEs).


     


    Alert and Trace Log Files


    In Oracle, the server and background processes create special debugging files, called trace files. When a process encounters an internal error, the information related to the error is stored in the trace file.


     


    The alert file is a special trace file. It contains the record of all significant database events and operations such as the CREATE, ALTER, and DROP on a database, tablespace, rollback data, all instance startups and shutdowns, and so on.


     


    Logical Database Structures


    Logical structures mainly consist of data block, extents, segments, and tablespaces. These structures are discussed next.


     


    Data Block


    Data block is the smallest unit of data storage. Data block, also known as database block, physically contains the data of logical database structures such as tables, views, and indexes. The size of a database block is specified for each Oracle database while it is being created.


     


    Extents


    Extents are the logical units of the database storage. They consist of a number of continuous data blocks.


     


    Segments


    A segment is a container that contains objects such as tables, indexes, and so on. A segment is a set of extents allocated for a certain logical structure. For example, tables are contained in data segments, the indexes are contained in index segments. A segment and all its extents is stored in one tablespace.


     


    Tablespaces


    A tablespace is a logical storage unit that groups related data blocks, extents, and segments together. A database is logically divided into two or more tablespaces. Each tablespace has one or more datafiles and these datafiles are physically stored in the database. These datafiles store the data of all logical structures of a tablespace.


     


    Tables, indexes, store procedures and other groups that belong to a tablespace are stored in the Oracle database. The tablespace builds the link between the Oracle database and the filesystem, in which the data of table, index, or store procedure is stored.


     


    Oracle database contains the default tablespaces such as SYSTEM and SYSAUX. These tablespaces are automatically created when you install Oracle. There are three types of tablespaces in Oracle and they are listed below:


     


    1. Permanent tablespaces


     


    2. Undo tablespaces


     


    3. Temporary tablespaces


     


    Introduction to Multi-tenant Architecture


    The multi-tenant architecture of the Oracle database provides the features of managing many databases as one. In this new architecture, Oracle database functions as a multi-tenant container database (CDB) and can host many pluggable databases (PDB).


    Following are the new types of Oracle databases that are now part of a multi-tenant architecture of Oracle 12c:


     


    Container Database (CDB)


    The CDB is primary database that contains many plugged-in databases (PDBs). Oracle database allows many operations to be performed at the container level to reduce management costs. In this architecture, database is created either as CDB or non-CDB.


     


    Pluggable Database (PDB)


    PDB is a collection of schemas, objects, and non-schema objects that can be plugged and unplugged from CDB. It appears to be an Oracle Net client as non-CDB.


     


    The architecture basically consists following containers:


     


    Root Container


    It is the core of the container database(CDB) and it contains Oracle supplied metadata like PL/SQL packages and common users. The name of the root container is CDB$ROOT.


     


    SEED Container (SEED PDB)


    It is system-supplied template database that Oracle use to create new PDBs. By default it is read-only and you cannot modify it. The name of the seed PDB is PDB$SEED.


     


    User-defined PDB Container (PDB)


    This is the PDB container which contains user-created entity that contains the data and code required for a specific set of features.


     


    Schemas and Common Schema Objects


    A schema is a database structure and collects database objects. It is owned by a user and has the same name as that of the user. Schema objects include structures like tables, views, and indexes. In a relational database, a schema defines tables, fields in each table, and relationships between fields and tables.


     


    The common schema objects are discussed next.


     


    Tables


    Tables are the basic unit of data storage in the Oracle database. A database holds data in tabular form, that is in form of rows and columns. A table, such as EMPLOYEES, holds the details of employees such as EMPLOYEE_ID, FIRST_NAME, SALARY, and so on. A row is a set of columns corresponding to a single record. A table can contain a number of such records. Once a table has been created with columns and rows, you can retrieve, delete, update, or insert data in it.


     


    Indexes


    Oracle provides a number of data structures that can be used to speed up the process of retrieving rows from database tables. Of all data structures, index is one of the most commonly used structures to speed up the retrieval of data. Indexes are optional structures that are associated with tables. These are created to increase the performance while retrieving data. Just as the index in books helps you to find the specific information easily and quickly, in the same way, the index specified in the database table helps in retrieving data from tables faster and easily.


     


    When a request is processed, Oracle uses the available indexes to locate the requested rows and to retrieve them efficiently. You can create indexes on more than one column of a table. When an index is created, Oracle automatically maintains and uses it. If you make any modification in a table (such as add, update, or delete a row), Oracle automatically incorporates that change into all indexes defined on the table.


     


    Views


    View, which is based on the result set of the SELECT statement, is a virtual table. In other words, Views are created by using the SELECT statement and they are used to retrieve data from an existing table. The tables listed in the SELECT statement are known as the base tables for the View being created.


     


    Like tables, you can also retrieve, update, insert, and delete data from Views, with some restrictions. All operations performed on Views actually affect the base tables of the Views.


     


    Views are similar to a real database table. A View has columns and rows just like a regular table, but the only difference between them is that real tables store data, whereas Views do not. A View is generated dynamically when it is referenced. A View is used to refer to one or more tables or other Views in an existing database. Therefore, every View is a filter of the data of the table referenced in it. This filter can restrict both the columns and rows of the referenced tables.


     


    Cursor


    A cursor helps you iterate the records of a table and supply it from one object to the other. Using the cursor, you can copy records from one source to the other in single execution. Also, you can retrieve, search, and delete records by using the cursor.


     


    There are two types of cursors: implicit and explicit. PL/SQL declares a cursor implicitly for all SQL data manipulation statements, including the queries that return only a single row. However, for queries that return more than one row, you must declare an explicit cursor, use a cursor FOR loop, or use the BULK COLLECT clause.


     


    Triggers


    Triggers are a special class of stored procedures and are defined to execute automatically when an UPDATE, INSERT, or DELETE statement is issued against a database table or a View. Triggers are powerful tools and are used to enforce database rules automatically when a data is modified.


    A trigger is an SQL procedure that initiates an action when an event (INSERT, DELETE or UPDATE) occurs. Triggers are stored and managed by the Oracle database.


     


    Sequences


    A sequence is a schema object that automatically generates sequential numbers. The main purpose of creating a sequence number is to generate a primary key value. Sequence numbers are generated and stored independent of tables. Also, these numbers do not depend on whether a transaction is committed or rolled back. To use a sequence, Oracle provides two pseudocolumns: CURRVAL and NEXTVAL.


     


    Packages


    Packages are the collection of functions, procedures, SQL queries, and other objects. A package basically consists of two parts: a package specification and package body. It is beneficial to use a package as it allows you to group different operations such as SQL queries, functions, procedures, and so on into a single unit. Packages are also used to apply object-oriented programming concepts and build reusable code that can be used in other applications of the Oracle database. Oracle also provides built-in packages.


     


    Oracle Database Features


    Oracle provides a number of features such as data concurrency and consistency, manageability, backup and recovery, client-server architecture, business intelligence, database security, and data integrity. These features are discussed next.


     


    Data Concurrency and Consistency


    Data concurrency is the property which implies that the data can be accessed by multiple users at the same time. Data consistency is a property that ensures that each user can see a consistent view of data, which means the user can view the changes made by him in his own transactions as well as the transactions of other users.


     


    Manageability


    Oracle manages the database itself and it tunes the database automatically. Oracle has the following self-managing database features:


     


    1. Automatic undo management


     


    2. Dynamic memory management


     


    3. Oracle-managed files


     


    4. Free space management


     


    5. Multiple block sizes


     


    6. Recovery management system


     


    Backup and Recovery


    It is one of the most important features of Oracle. The backup of data is created to protect data in case the system crashes or the data gets corrupt. It consists of files such as datafiles, control files, redo logs files, and so on. There are different types of backups available in Oracle 12c.


     


    Recovery means restoring a backup file into a specified location. In case of crash of database, Database Administrator recovers the data by using the recovery method.


     


    Client-Server Architecture


    The Oracle database allows multiprocessing, which is also known as distributed processing system. In this system, many users access data at the same time. This system reduces the load on the processor as the tasks are assigned to different processors. In the client-server architecture, the database system is divided into two parts: client machine and server machine.


    


    Business Intelligence


    Oracle provides various business intelligence features such as data warehousing, ELT (extraction, transformation, and loading), materialized views, table compression, parallel execution, bitmap indexes in data warehousing, analytic SQL, and so on.


     


    Database Security


    Oracle provides security features for controlling unauthorized access to database. These features include prevention of unauthorized data access, prevention of unauthorized access to schema objects, and storing all user actions. Oracle associates each database user with a schema by the user’s name. By default, each database user creates and has access to all objects in the corresponding schema.


     


    Data Integrity


    Data integrity allows you to specify certain rules for the quality of the data, which the data in a database needs to satisfy. If a user inserts data that doesn’t meet the specified requirements, Oracle will not allow the user to insert the data. Therefore, it is important that the data adheres to the set of rules determined by the database administrator or the application developer. There are five data integrity constraints in Oracle that enable you to enforce the rules on the data. These constraints are Not Null, Unique Key, Primary Key, Foreign Key, and Check.


     


    Database Design


    Database design is a process of modeling a database. While designing a database, first you need to identify the tables to be created, then the columns to be created in those tables, the information to be stored in the tables, and finally how to link each table with one another. Mainly, there are two tasks involved in designing a database: entity-relationship model and normalizing a database. In this section, you will learn about entity-relationship modeling, relational database, and normalization.


     


    Entity-Relationship Model


    The Entity-Relationship (ER) modeling is a database modeling method that is used to produce a conceptual view of the data model of the system or the relational database. The graphical representation of the ER model is called the Entity-Relationship (ER) diagram. These diagrams represent the interrelationships between entities in a database. The ER diagrams use symbols that represent three types of information: boxes are commonly used to represent entities; diamonds are normally used to represent attributes; and lines are used to represent the relationship between entities.


    Entity


    An entity is an object or concept about which you want to store information. For example, the entity employee can be represented as given below:


     


    [image: C0S01001.tif] 


    Attribute


    An attribute is associated with an entity. In the following example, the number and name of an employee are the attributes of that employee.


     


    [image: C0S01002.tif] 


     


    Relationships


    Relationships indicate how two entities share information in a database structure. Consider the following example, which shows the relationship between two entities, Employee and Department.
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    The three relationships that can exist between entities are one-to-one, one-to-many, and many-to-many.


     


    One-to-one relationship between two tables occurs when for one record in the first table, there is exactly one corresponding record in the other related table. Figure 1-1 shows the one-to-one relationship.


     


     


    
      [image: C0S01004.tif]


      
        Figure 1-1 One-to-one relationship

      

    


     


    One-to-many relationship between two tables occurs when a record in the first table has linked records in the second table, but each record in the second table may have only one corresponding record in the first table. Figure 1-2 shows the one-to-many relationship.


    
      [image: C0S01005.tif]


      
        Figure 1-2 One-to-many relationship

      

    


     


    Many-to-many relationship between any two tables occur when each record in one table may have many linked records in the other table and vice-versa. Figure 1-3 shows the many-to-many relationship.
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        Figure 1-3 Many-to-many relationship

      

    


     


    For example:


     


    Following is a database that contains information about the residents of a city. The ER diagram shown in Figure 1-4 contains two entities: PEOPLE and CITIES. There is a one-to-one relationship Live In between PEOPLE and CITIES. PEOPLE have names and CITIES have populations, as shown in Figure 1-4.


     


     


     


     


     


     


    


    
      
        Figure 1-4 ER diagram showing the one-to-one relationship between PEOPLE and CITIES
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    Relational Model


    The Relational Model was developed by E. F. Codd in 1969. This model was created based on the concepts of Set theory of Mathematics. The purpose of creating this model was to rearrange the unordered data of a table in an ordered form by creating relations between tables. When a database is designed based on the Relational Model, it is called Relational database. There are many advantages of the relational database, some of which are as follows:


     


    1. Creating a data report becomes easy as the data it consists of is in the ordered form


     


    2. User entry becomes easier as it restricts the entry of illegal data


     


    3. Updation and deletion can be restricted as the model follows some integrity rules


     


    4. Changes can easily be made in a database schema


     


    5. Retrieving and summarizing the data becomes easier


     


    Integrity Rules


    There are certain keys defined in Oracle 12c to follow the integrity rules. These are called constraints. Integrity rules bind a database with different constraints. According to the Relational Model, single row of a table should be unique; otherwise, it will violate the rule. For example, they do not let a duplicate record enter in a table. Some of the important constraints are as follows:


     


    1. Unique


     


    2. Not Null


     


    3. Primary key


     


    4. Foreign key


     


    5. Check


     


    These constraints are discussed next.


     


    Unique


    The Unique constraint applied on a column ensures that the column does not accept any duplicate entries. It indicates that every record in that field should be unique. However, it can accept a Null entry.


     


    Not Null


    The Not Null constraint applied on a column ensures that the column does not accept any Null value. You cannot leave a value blank in this column.


     


    Primary Key


    The Primary key constraint is a combination of the Unique and Not Null constraints. If the Primary key constraint is applied on a column, the column will not accept the duplicate and Null values.


     


    Foreign Key


    The Foreign key constraint is a property that guarantees the dependency of data values of one column of a table with the column of another table. A foreign key constraint, also known as referential integrity constraint, is declared for a column to ensure that the value in one column is found in the column of another table with the primary key constraint. The table containing the foreign key constraint is referred to as the child table, whereas the table containing the referenced key (Primary key) is referred to as the parent table. The foreign key reference will be created only when a table with the primary key column already exists.


     


    Check


    The Check constraint ensures that all values inserted in a column satisfy the specified condition. This constraint checks the data against the expression defined in the INSERT and UPDATE statements.


     


    Normalization


    Database normalization is defined as the rules that help in building relational database. In the database building process, the redundant data is eliminated and the related data is stored in the table. Basically, this process is used to organize data so that its performance is optimum. The process of normalization involves breaking a single table into two or more tables and defining the relationships between them. The purpose of isolating data in more than one table is to add, delete, and modify fields in one table and then propagate the data through the rest of the database.


     


    Normal Forms


    Normal Forms are referred as guidelines to normalize a data. A relational table must be in a particular normal form, if it satisfies a certain set of constraints. Five normal forms are defined, starting from the first normal form to the fifth, but primarily three of them are mostly used. These normal forms are 1NF, 2NF, and 3NF and are discussed next.


     


    First Normal Form


    The first normal form describes the basic rules to normalize a database. It follows the rules listed below:


     


    1. Remove duplicate columns from a table.


    2. Segregate tables with a specific group of data.


    For example:


     


    Consider the students table with the following structure:


     


    student ID


    name


    date of birth


    advisor


    advisor’s telephone


    student


    course ID 1


    course description1


    course instructor 1


    course ID 2


    course description2


    course instructor 2


     


    In the above structure, the repeating course fields are inconsistent as per the rules of the first normal form. To resolve this issue, you need to place the repeating information of courses in a separate course table and then provide a link field (such as student ID) between the student table and the course table.


     


    Second Normal Form


    The second normal form is defined to remove duplicate data from a table. These are as follows:


     


    1. It includes all rules of the first normal form.


    2. Remove the data from the table that applies to multiple rows and then arrange it in the other table by creating relations.


    For example:


     


    In the first normal form, create a course table with the following structure:


     


    student ID


    course ID


    course


    course description


    course instructor


     


    Here, you can create a unique primary key by combining the student ID and the course ID. The student ID cannot be unique because one student may opt for multiple courses and the course ID cannot be unique because many students may opt for the same course. However, each student will take only a particular course at any point of time. As a result, the combination of student ID and course ID will give a unique primary key.


     


    Now in 2NF, no non-key fields (course description, course instructor) depends on a portion of the primary key, which is course ID. However, this is exactly the same situation as the course instructor and the course description are the same for any student course.


     


    To solve this problem, you need to put the database in the second normal form by creating the third table. So, the new database structure will be as follows:


     


    Students table:


    student ID


    name


    date of birth


    advisor


    advisor’s telephone


    Students courses table:


    student ID


    course ID


     


    Courses table:


    course ID


    course description


    course instructor


     


    Third Normal Form


    The third normal form is defined to remove the columns that do not depend upon constraints. It has the following rules:


     


    1. It includes all rules of the second normal form.


    2. It removes those columns that do not depend upon the Primary keys.


    For example:


     


    In the students table, each field should provide information about a particular student referred by the key field, student ID. Thus, the student ID can also be referred to the student’s name and date of birth. However, the advisor’s name and the telephone number do not depend on the student ID. Therefore, to put this database into the third normal form, you need to place the advisor’s information in a separate table. On placing the advisor’s information in a separate table, the database structure will be as follows:


     


    Students table:


    student ID


    name


    date of birth


    advisor


     


    Student courses table:


    student ID


    course ID


     


    Courses table:


    course ID


    course description


    course instructor


     


    Advisor table:


    advisor ID


    advisor name


    advisor telephone


     


    Development features OF A Database Application


    The Oracle database system is mainly used to store and retrieve data from database applications. In this section, the features and other products of the Oracle database used to create database applications are discussed.


     


    SQL


    SQL stands for Structured Query Language and is used to provide the basic functions for communicating with the database such as data manipulation, data transaction, and retrieval of data from the database. According to ANSI (American National Standards Institute), SQL is a standard language for the relational database management system. The SQL statements are divided into the following categories:


     


    1. Data Query Language (DQL)


     


    2. Data Manipulation Language (DML)


     


    3. Data Definition Language (DDL)


     


    4. Data Transaction Language (DTL)


     


    5. Data Control Language (DCL)


     


    Data Query Language


    The Data Query Language consists of the SQL statements that are used to fetch information from a database. The only statement that is used in the Data Query Language is the SELECT statement.


     


    Data Manipulation Language (DML)


    The DML consists of DML statements that are used to manipulate data using various processes such as inserting, updating, deleting, and retrieving the data from the database objects. The Data Manipulation Language contains the INSERT, UPDATE, and DELETE statements.


     


    Data Definition Language (DDL)


    The DDL statements are used to create, alter, and drop database objects such as table, index, sequence, and so on. The Data Definition Language contains statements such as CREATE, ALTER, DROP, RENAME, and so on.


     


    Data Transaction Language (DTL)


    The DTL statements are used for the transaction purpose while manipulating the data with Data Manipulation Language in the database. The Data Transaction Language contains the COMMIT and ROLLBACK statements.


     


    Data Control Language (DCL)


    The DCL statements are used to control the access of a database as well as control the data transaction. The Data Control Language contains the GRANT and REVOKE statements.


    SQL *Plus


    SQL *Plus, the primary interface to the Oracle Database server, provides a powerful and easy environment for querying, defining, and controlling a data. SQL *Plus fully implements Oracle SQL and PL/SQL along with a rich set of extensions.


     


    PL/SQL


    Oracle’s PL/SQL, a procedural language extension for SQL, allows database designers to develop complex database applications that require the usage of control structures and procedural elements such as procedures, functions, and modules. You can compile and store PL/SQL procedures in the database.


     


    PL/SQL is a programming language that interacts with the Oracle database and is stored directly into the database. This is the only programming language that interfaces with the Oracle database natively and within the database environment.


     


    PL/SQL has all logic constructs that a programming language needs to develop an application. Unlike other languages, it also offers many other functionalities such as error handling and modularization of code blocks. One of the main advantages of using PL/SQL is that using this language a database developer can create various programs to interact with the Oracle database.


     


    LOB


    LOB stands for Large Object. It is a data type and can store unstructured information such as sound clips, video files, and so on upto 4 gigabytes. The LOB data types allow efficient, random, and easy access to data. The values stored in this data type are known as locators. Locators store the locations of large objects. Locations may be stored in-line (in the database) or out-line (outside the database). The LOBs can be manipulated by using the DBMS_LOB package and the Oracle Call Interface (OCI). The LOBs can be external or internal depending upon their locations with respect to a database.


     


    The LOB data types available in the Oracle database are BLOB, CLOB, NCLOB, and BFILE.


     


    These data types enable you to store and manipulate large blocks of unstructured data (such as text, graphic images, video clips, and sound waveforms) in binary or character format.


     


    National Language Support


    National Language Support (NLS) provides character sets and associated functionalities such as date and numeric formats for a variety of languages.


     


    Self-Evaluation Test


    Answer the following questions and then compare them to those given at the end of this chapter:


     


    1. Which of the following data types enables you to store and manipulate large blocks?


     


    (a) BLOB (b) CLOB


    (c) NCLOB (d) All the above


     


    2. Which of the following statements belongs to Data Manipulation Language (DML)?


     


    (a) INSERT (b) UPDATE


    (c) DELETE (d) All the above


     


    3. Which of the following statements belongs to Data Transaction Language?


     


    (a) COMMIT (b) ROLLBACK


    (c) Both (a) and (b) (d) None of these


     


    4. Constraints are the integrity rules that are applied on data. (T/F)


     


    5. The size of datafiles increases automatically when a database is running out of space. (T/F)


     


    Review Questions


    Answer the following questions:


     


    1. Which of the following normal forms is defined to remove duplicate data from a table?


     


    (a) 1NF (b) 2NF


    (c) 3NF (d) 4NF


     


    2. Which of the following constraints ensures that the value entered in a column satisfies the specified condition?


     


    (a) Unique (b) Primary key


    (c) Not Null (d) Check


     


    3. Which of the following statements is used to control data transaction?


     


    (a) DML (b) DCL


    (c) DDL (d) DTL


     


    4. The Unique constraint applied on a column does not accept duplicate entries. (T/F)


     


    5. Online redo log files store the records of the changes made to the data in a database. (T/F)


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


     


    Answers to Self-Evaluation Test


    1. d, 2. d, 3. c, 4. T, 5. T


    


  
     


     


    Chapter 2


     


    Introduction to SQL


     


    Learning Objectives


    After completing this chapter, you will be able to:


    • Understand SQL *Plus buffer commands


    • Understand various data types


    • Understand various types of constraints


    • Create a table


    • Modify and delete a table


    • Understand the use of Oracle SQL Developer


    • Create and modify tables using Oracle SQL Developer


     


     

  


    Introduction


    SQL (pronounced as “ess-que-el”) stands for Structured Query Language. It is a specialized non-procedural language used to communicate with a database. The statements of SQL are used to perform various tasks such as inserting, updating, or retrieving data from a database. According to ANSI (American National Standards Institute), SQL is a standard language for the relational database management system. A variety of established database products support SQL, including the products of Oracle and Microsoft. Unfortunately, there are many different versions of SQL, but according to ANSI, they must support the same major keywords in a similar manner such as SELECT, INSERT, UPDATE, DELETE, WHERE, and so on. The standard SQL commands such as SELECT, INSERT, UPDATE, DELETE, CREATE, and DROP can be used to work with a database.


     


    This chapter will describe the basics of each of these commands and allow you to put them for practice using the SQL Interpreter.


     


    History of SQL


    The model of RDBMS (Relational Database Management System) was first introduced by Dr. E. F. Codd (Dr. Edgar Frank Codd). In June 1970, Codd published a paper “A Relational Model of data for Large Shared Data Banks”, which was later accepted as the model for RDBMS. The first version of SQL was developed in the early 1970s. This version, initially called SEQUEL, was designed to manipulate and retrieve the stored data. Later, the SQL language was standardized by American National Standards Institute (ANSI) in 1986. The subsequent versions of the SQL standard were released as per the norms of International Organization for Standardization (ISO). Later in 1979, Relational Software Corporation, now known as Oracle Corporation, introduced SQL as the first commercial database language. Since then, this language has been accepted as the standard RDBMS language.


     


    Introduction to SQL *Plus


    SQL *Plus is an extension of the standard SQL and has an online command interpreter. SQL *Plus program allows you to store and retrieve data in the Relational Database Management System. It is frequently used by the database administrators and developers to interact with the Oracle database system. It is an interface for SQL and PL/SQL languages. SQL *Plus is a reporting tool that is used as an interface between the Client and the Server of Oracle database. Using SQL *Plus, a user can create program files and generate the formatted reports.


     


    SQL *Plus is used by the application developers to:


     


    1. Create and modify the database.


     


    2. Create, replace, alter, and drop objects.


     


    SQL *Plus is used by the end-users to:


     


    1. Query the data.


     


    2. Retrieve data from the database.


     


    SQL *Plus is used by the Database Administrators to:


     


    1. Create users.


     


    2. Specify rights and privileges to users.


     


    3. Monitor the database.


     


    4. Control the access to the database and its objects.


     


    5. Maintain consistency and integrity of the database.


     


    6. Maintain Backup and Recovery of database.


     


    7. Maintain Performance and Tunning of database.


     


    Loading SQL *Plus


    The following steps are required to start SQL *Plus:


     


    1. Choose Start > All Programs > Oracle-OraDB12Home1 > Application Development > SQL Plus from the taskbar; the SQL Plus window will be displayed, as shown in Figure 2-1, prompting you to enter the user name.

    



    
      [image: C0S03001.tif]


      
        Figure 2-1 The SQL Plus window

      

    


     


    2. In this window, enter the user name sys as sysdba and then press ENTER; you will be prompted to enter a password. Enter the password and then press ENTER; the SQL Plus window will be displayed, as shown in Figure 2-2.
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        Figure 2-2 The SQL Plus window with SQL prompt

      

    


     


    The SQL> prompt shown in Figure 2-2 is called the SQL command line or the SQL prompt of SQL *Plus.


     


    [image: NOTE.PCX]Note


    1. You can use either the username and password which you have set while installing Oracle or the one which your Oracle DBA has provided to you.


     


    2. The password will not be visible while entering it.


     


    Changing the Preferences of SQL Plus Window


    You can change the background color and font of SQL Plus window by performing the following steps:


     


    1. Right-click on the title bar of the SQL Plus window; a menu will be displayed.


     


    2. Choose Properties; the “SQL Plus” Properties window will be displayed, refer to Figure 2-3.


     


    3. Choose the Font tab from the properties window. You can change the font from the Font list and font size from the Size list.


     


    4. Choose the Colors tab; the options of the Colors tab will be displayed, as shown in Figure 2-4. In the Colors tab, choose the Screen Text option and then select the color from the color bar to change the text color. Choose the Screen Background option and then select the color from the color bar to change the background color of the SQL Plus window.
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    Figure 2-3 The “SQL Plus” Properties window 
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     Figure 2-4 The “SQL Plus” Properties window with the Colors tab selected


    Exiting the SQL Plus Window


    You can exit SQL Plus window by using any of the following ways:


     


    1. Enter EXIT or QUIT at the SQL command window and then press ENTER.


     


    2. Choose the Close button from the top right corner of the SQL Plus window title bar.
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    EXIT and QUIT are not case-sensitive.


     


    Unlocking the HR Database


    HR is a sample database which is installed automatically during the installation of Oracle 12c. In this book, HR database is being used in the examples. Before using the HR database, you need to unlock the database and user HR.


     


    To unlock the HR database, you need to follow the steps given below:


     


    1. First, connect Oracle database as SYSDBA.


     


    2. Now, you need to check the container Id of the pluggable database which was created during the installation of Oracle 12c. To do so, enter the following command at SQL prompt:


    


    SELECT name, con_id FROM v$pdbs;


     


    The output of this command will be as follows:


     


    NAME CON_ID


    ---------------------- --------------------------


    PDB$SEED 2


    PDBORACLE12C 3


     


    [image: Note.pcx]Note


    The pluggable database name displayed above (PDBORACLE12C) depends on the name mentioned during the installation of Oracle 12c.


     


    In this case, the pluggable database name is PDBSORACLE12C.


     


    3. Next, you need to check the service name of the pluggable database by providing its container Id. To do so, enter the following command at SQL prompt:


     


    SELECT name FROM v$active_services WHERE con_id=3;


     


    The output of this command will be as follows:


     


    NAME


    --------------------------------------------


    pdboracle12c


    4. Now, go to the directory where you have installed Oracle 12c and open the file Product > 12.1.0 > dbhome_1 > NETWORK > ADMIN > tnsnames.ora in Notepad.


     


    5. In the tnsnames.ora file, you need to add the service name of your pluggable database. To do so, add the following code at the end of the file:


    


    PDBORACLE12C =


    (DESCRIPTION =


    (ADDRESS = (PROTOCOL = TCP)(HOST = localhost)(PORT = 1521))


    (CONNECT_DATA =


    (SERVER = DEDICATED)


    (SERVICE_NAME = pdboracle12c)


    )


    )


     


    6. Save and close the tnsnames.ora file.


     


    7. Now, reload the listener service as you have added a service to the tnsnames.ora file. To do so, open the command prompt as an administrator and run the following command at command prompt:


     


    C:/>lsnrctl reload


     


    8. Next, you need to check the open mode status of the pluggable database. To do so, enter the following command in SQL prompt:


     


    SELECT name, open_mode from v$pdbs;


     


    The output of this command will be as follows:


     


    NAME OPEN_MODE


    ------------------------ --------------------


    PDB$SEED READ ONLY


    PDBORACLE12C MOUNTED


     


    9. Next, you need to change the state of the pluggable database. To do so, enter the following statement to open the pluggable database:


     


    ALTER Pluggable Database PDBORACLE12C OPEN;
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    You need to open the pluggable database each time you start working with Oracle 12c database.


     


    10. Next, you need to alter the container before connecting to HR database. The default container is CDB$ROOT. To alter the container, enter the following ALTER command at SQL prompt:


     


    ALTER SESSION SET CONTAINER=pdboracle12c;


    To verify that the container is altered or not, enter the following command at SQL prompt:


     


    SHOW con_name


     


    11. Now, you need to unlock the HR user. To do so, enter the following command to unlock the user:


     


    ALTER USER hr IDENTIFIED BY hr ACCOUNT UNLOCK;


     


    12. Now, enter the following command to connect HR database at SQL prompt:


     


    conn hr/hr@pdboracle12c


     


    13. Enter the following command at the SQL prompt:


     


    SELECT COUNT(*) FROM EMPLOYEES;


     


    The result shows 107 as row count of the EMPLOYEES table confirming that the HR Schema is unlocked successfully.


     


    SQL *Plus Buffer Commands


    In SQL *Plus, when you enter a statement, the statement is stored in the memory. This memory is referred to as SQL buffer or command buffer. When you enter another statement, the first statement is replaced with the new one and all the entered inputs are stored as a single SQL *Plus statement in the command buffer. If you press ENTER while entering SQL statement in SQL *Plus, the control will be transferred to the new line. However, if the previous line is ended with a semicolon or single slash, the SQL statement will be executed. SQL *Plus has provided some buffer commands that are discussed next.


     


    L[IST]


    The List or L command is used to display the content of the SQL buffer. The syntax for using the List or L command is as follows:


    


    SQL> LIST or L


     


    If the command is a single line command, the line itself will be the current line. In the multi-line command, by default, the last line will be the current line. The current line is marked by the * sign.


     


    For example:


    


    SQL>SELECT * FROM EMPLOYEES;


    SQL>LIST


    


    The result of the second command will be as follows:


     


    1 * SELECT * FROM EMPLOYEES;


     


    Here, the first command line was stored in the buffer. As a result, the second command line will display the contents of the SQL buffer.


     


    Making a Line as the Current Line


    To make a line as the current line, type the line number at the SQL command window and press ENTER; the specified line will become the current line.


     


    For example:


     


    SQL>2


     


    The given command will make the second line in the SQL Plus window as the current line.


     


    I[NPUT]


    The INPUT or I command is used to add lines to the existing command or the current command in the buffer. The syntax for using the INPUT command is as follows:


     


    SQL>INPUT text or I text


     


    In the above syntax, text is the text or string that you want to add to the existing command.


     


    For example:


     


    SQL>SELECT * FROM EMPLOYEES


     


    To add one or more lines to the above SQL query, enter the following statement:


     


    SQL>INPUT WHERE SALARY>20000;


     


    The result of the above SQL query will be same as that of the following query:


     


    SQL>SELECT * FROM EMPLOYEES


    WHERE SALARY>20000;


     


    DEL


    The DEL command is used to delete the current line from the buffer. This command is used alone or with * to delete the current line.


     


    The syntax for using the DEL command is as follows:


     


    SQL>DEL


     


    For example:


     


    Enter the following command to view the buffer data and to delete the current line in the buffer:


     


    SQL> L


    1 SELECT * FROM EMPLOYEES


    2* WHERE EMPLOYEE_ID = 105


    SQL> DEL


    SQL> L


     


    The output after deleting the specified line from the buffer is as follows:


     


    1* SELECT * FROM Employees


    SQL>


     


    You can get the same result by using the * with the DEL command as follows:


     


    SQL> DEL *


    SQL>


     


    The DEL command can also have the following syntax:


     


    DEL m n


     


    The DEL m n command is used to delete lines from m through n. If you substitute * for m or n, it will imply the current line.


     


    The following command will delete the specified line from the buffer:


    


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2 FROM EMPLOYEES


    3* WHERE EMPLOYEE_ID = 108


    SQL> DEL 2


    SQL> L


     


    The output after deleting the second line from the buffer is as follows:


     


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2* WHERE EMPLOYEE_ID = 108


    SQL>


     


    The following command will also delete the specified line from the buffer:


     


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2 FROM EMPLOYEES


    3* WHERE EMPLOYEE_ID = 108


    SQL> DEL 2 *


    SQL> L


     


    The output after deleting the specified line from the buffer is as follows:


     


    1* SELECT FIRST_NAME, SALARY, HIRE_DATE


    SQL>


     


    The DEL LAST command will delete the last line from the buffer:


     


    SQL> L


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2 FROM EMLOYEES


    3* WHERE EMPLOYEE_ID = 108


    SQL> DEL LAST


    SQL> L


     


    The output after deleting the specified line from the buffer is as follows:


     


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2* FROM EMLOYEES


    SQL>


     


    A[PPEND]


    The APPEND or A command is used to append more statement lines to the current line. The syntax for using the APPEND command is as follows:


     


    SQL> APPEND text or A text


     


    In the above syntax, text is the text or string that you want to append to the current line.


     


    For example:


     


    SQL> L


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2* FROM EMLOYEES


    SQL>A; or APPEND;


     


    The above command will add the (;) semicolon at the end of the current line. The output of the above command is as follows:


     


    1 SELECT FIRST_NAME, SALARY, HIRE_DATE


    2* FROM EMLOYEES;


     


    C[HANGE]


    The CHANGE or C command is used to find and replace the string in the current line of the SQL buffer. The syntax for using the CHANGE command is as follows:


     


    CHANGE/Old_Value/New_Value or C/Old_Value/New_Value


     


    In the above syntax, Old_Value is the existing value in the command line, whereas New_Value is the new value, which replaces the Old_Value.


     


    For example:


     


    If you want to change the first occurrence of Empno to Employee_Id, enter the following SQL statement in SQL Plus window:


     


    SELECT EMPNO, FIRST_NAME FROM EMPLOYEES;


     


    SQL>C/EMPNO/EMPLOYEE_ID;


     


    The above command will change the first occurrence of EMPNO to EMPLOYEE_ID. The output of the above command is as follows:


     


    SELECT EMPLOYEE_ID, FIRST_NAME FROM EMPLOYEES;


     


    / (SLASH)


    The / (slash) command is used to execute the current command in the SQL buffer. The syntax for using the / (slash) is as follows:


     


    SQL>/


     


    SAV[E]


    The SAVE or SAV command is used to save the command line in a file for future use. The syntax for using the SAVE command is as follows:


     


    SQL>SAVE File_Name or SQL>SAV File_Name


     


    The above command creates the file File_Name with the extension .sql.


     


    For example:


     


    SQL> SAVE Info


     


    The above command will save the command lines to a file with the name Info.sql. This file will be saved at Product > 12.1.0 > dbhome_1 > BIN.


     


    The syntax for using the SAVE command to create, append, or replace data in the existing file is as follows:


     


    SQL>SAVE File_Name [option]


     


    The above command stores the command line to the file File_Name and the option can have the following possible options: CRE[ATE], APP[END], REP[LACE].


     


    For example:


     


    SQL> SAVE Info APP


     


    The above command will add the command lines to the existing file Info.


    REP[LACE]


    The REPLACE or REP command is used to overwrite the command lines on the existing file. The syntax for using the REPLACE command is as follows:


     


    SQL>SAVE File_Name REP[LACE]


     


    In the above syntax, File_Name is the name of the file in which you want to overwrite the command lines.


     


    For example:


     


    SQL>SELECT * FROM EMPLOYEES WHERE EMPLOYEE_ID=100


    2


    SQL>SAVE Info REP


    Wrote file Info.sql


     


    After issuing the SAVE command, Oracle will replace the content of the Info.sql file with the current command or statement issued at SQL prompt.


     


    GET


    The GET command is used to read the command lines from the SQL file and insert into the buffer. The syntax for using the GET command is as follows:


     


    SQL>GET File_Name


     


    In the above syntax, File_Name is the name of the file from where you want to read the command lines.


     


    For example:


     


    SQL>GET Info


    1* select * from employees where employee_id=100


     


    The above issued GET command will list all the content of the Info.sql at SQL prompt.


     


    START


    The START command is used to load and execute the specified file of SQL *Plus commands. The syntax for using the START command is as follows:


    


    SQL>START File_Name


     


    In the above syntax, File_Name is the name of the specified file from where you want to load and execute the command lines.


     


    ED[IT]


    The EDIT or ED command is used to edit the command lines or the contents of the SQL buffer or the existing file. The syntax for using the EDIT command is as follows:


    SQL>EDIT File_Name


     


    In the above syntax, File_Name is the name of the file whose contents you want to edit.
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    If File_Name has the extension .sql, there is no need to write the file name with extension; but if it is other than this, extension has to be specified.


     


    @ (‘at’ sign) or @@ (double ‘at’ sign)


    The @ or @@ command is used to execute the commands saved in the SQL file. The SQL file is a normal text file, and is created using Notepad. The file can be called from the local system or from the web server. The syntax for using the @ command is as follows:


     


    @{File_Name [.ext]}


     


    The syntax for using the @@ command is as follows:


     


    @@{File_Name [.ext]}


     


    In the above syntax, File_Name is the name of the file, whose contents you want to execute. Note that you need to specify the path of that particular file.


     


    For example:


     


    For using the @ and @@ commands, you need to perform the following steps:


     


    1. Before starting the example, it is recommended that you create a folder with the name oracle_12c in C drive. The oracle_12c will be the main folder, it will contain the folders of all chapters and chapter folders will contain the example files. Now, create c02_oracle_12c folder for this chapter. Enter the following statement in the Notepad editor and save this file in the C:\oracle_12c\c02_oracle_12c with file name as sqls.txt.


    


    SELECT EMPLOYEE_ID, FIRST_NAME, JOB_ID, HIRE_DATE, SALARY


    FROM EMPLOYEES WHERE DEPARTMENT_ID IN (30,60);


     


    2. Execute the contents of the file by using the @ or @@ command. To do so, enter the following command in the SQL Plus window:


     


    @@“C:\oracle_12c\c02_oracle_12c\sqls.txt”


     


    or


     


    @“C:\oracle_12c\c02_oracle_12c\sqls.txt”


     


    The above command will execute the contents of the file sqls.txt and list all rows of the EMPLOYEES table, as shown in Figure 2-5.
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    Figure 2-5 Data of the EMPLOYEES table displayed on using the @@ command 


    RUN


    The RUN command is used to list and execute the commands stored in the SQL buffer. The syntax for using the RUN command is as follows:


     


    SQL>RUN


     


    DESC[RIBE]


    The DESCRIBE or DESC command is used to view the information about the objects of the Oracle database such as tables, views, and so on. When you use the DESCRIBE command with a table or a view, it gives the information such as column name, data type, width of data column. Also, it gives information about each column of a table whether it will allow NULL or NOT NULL value. When you use the DESCRIBE command with a procedure, function, or package, you will get information like name, data type, mode IN/OUT, and default values of arguments.


     


    The syntax for using the DESC command is as follows:


     


    DESC Object_Name


     


    In the above syntax, DESC is the keyword and Object_Name is the name of a table, view, type, function, procedure, package, or synonym that you want to describe.


     


    For example:


     


    To view the structure of the EMPLOYEES table, enter the following command:


     


    SQL> DESC EMPLOYEES


    The output of this command is shown in Figure 2-6.
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        Figure 2-6 Description of the EMPLOYEES table

      

    


     


    Also, if you want to view the information regarding the package DBMS_OUTPUT, enter the following command in SQL Plus window (SQL prompt):


    


    SQL>DESC DBMS_OUTPUT


     


    The output of this command will be as follows:


     


    PROCEDURE DISABLE


    PROCEDURE ENABLE


    Argument Name Type In/Out Default?


    -------------- ------ --------- --------


    BUFFER_SIZE NUMBER(38) IN DEFAULT


     


    PROCEDURE GET_LINE


    Argument Name Type In/Out Default?


    -------------- ------ --------- ---------


    LINE VARCHAR2 OUT


    STATUS NUMBER(38) OUT


     


    PROCEDURE GET_LINES


    Argument Name Type In/Out Default?


    ------------- ------ --------- --------


    LINES TABLE OF VARCHAR2(32767) OUT


    NUMLINES NUMBER(38) IN/OUT


     


    PROCEDURE GET_LINES


    Argument Name Type In/Out Default?


    -------------- ------ ------- --------


    LINES DBMSOUTPUT_LINESARRAY OUT


    NUMLINES NUMBER(38) IN/OUT


     


    PROCEDURE NEW_LINE


    PROCEDURE PUT


    Argument Name Type In/Out Default?


    -------------- ------ --------- --------


    A VARCHAR2 IN


     


    PROCEDURE PUT_LINE


    Argument Name Type In/Out Default?


    -------------- ------ --------- --------


    A VARCHAR2 IN


     


    CL[EAR] BUFF[ER]


    The CLEAR BUFFER command is used to clear the SQL buffer. This command deletes all lines from the buffer. The syntax for using the CLEAR BUFFER command is as follows:


     


    SQL> CLEAR BUFFER or CL BUFF


     


    For example:


     


    List the contents of the SQL buffer by entering the following command:


     


    SQL> L


     


    The output of this command will be as follows:


    


    1 SELECT Employee_Id, First_name


    2* FROM Employees WHERE Employee_Id = 108;


     


    Now, enter the CLEAR BUFFER command to clear the SQL buffer:


     


    SQL> CL BUFF or CLEAR BUFFER


     


    After executing the above command, a message buffer cleared will be displayed, confirming that the buffer has been cleared.


     


    Again, list the contents of the SQL buffer; a message No lines in SQL buffer will be prompted, as shown below:


     


    SQL> L


    No lines in SQL buffer.


     


    SPOOL


    The SPOOL command is used to direct the output from the SQL command line to a disk file. This enables you to save the output for future review. The syntax for using the SPOOL command is as follows:


     


    SQL>SPOOL file_name


     


    To start spooling the output into an operating system file, you need to enter the SPOOL command followed by the corresponding file name.


     


    For example:


     


    SQL> SPOOL my_log_file.log


    SQL>


     


    The given command will create a new file named my_log_file.log.


     


    Now enter the following statement:


     


    SQL> SELECT * FROM EMPLOYEES WHERE DEPARTMENT_ID=30;


     


    The output of the above command will be saved in the my_log_file.log file. Now, to stop spooling and close the file enter the following command:


     


    SQL> SPOOL OFF


    SQL>


     


    Enter the following command at SQL prompt:


     


    SQL> GET my_log_file.log


     


    This command displays all the content of the my_log_file.log file.


     


    The following command will append the output to the existing file my_log_file.log:


     


    SQL> SPOOL my_log_file.log APPEND


    SQL>


     


    The following command will stop the spooling and close the file:


     


    SQL> SPOOL OFF


    SQL>


     


    afiedt.buf


    The afiedt.buf file is the default edit file of SQL *Plus. When you execute the ED or EDIT command without arguments, the last SQL or PL/SQL statement will be saved in this file and the file will open in the default editor, as shown in Figure 2-7.
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        Figure 2-7 The file displayed in the default editor afiedt.buf

      

    


     


    The following example will illustrate the use of the INPUT and SAVE commands to save SQL *Plus commands in a file.
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    The example files used in this chapter can be downloaded from www.cadcim.com. The path to access the example files is as follows: Textbooks > Computer Programming > Oracle.


     


    Example 1


    Write queries to illustrate the use of the INPUT and SAVE commands to save commands in a file using the EMPLOYEES table.


     


    1. To compose and save the SQL query using the INPUT command, you need to clear the buffer by entering the following command in the SQL Plus window.


     


    SQL> CLEAR BUFFER


     


    2. Now, enter the INPUT command in SQL Plus window and press ENTER to enter the following statements:


     


    SQL> INPUT


    1 SELECT EMPLOYEE_ID, FIRST_NAME, SALARY, COMMISSION_PCT


    2 FROM EMPLOYEES


    3 WHERE JOB_ID = ‘SA_MAN’


    4 ORDER BY SALARY


    5


    SQL>
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    Make sure you do not enter a semicolon at the end of the command.


     


    3. Enter the SAVE command in SQL Plus window to store the query in a file called employeeRep with the extension SQL, as shown in Figure 2-8.


     


    SQL> SAVE C:\oracle_12c\c02_oracle_12c\employeeRep


    Created file C:\oracle_12c\c02_oracle_12c\employeeRep.sql
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    Figure 2-8 Saving commands using the INPUT and SAVE commands 

    



    4. To check whether commands are saved in the file employeeRep.sql, enter the START command in SQL Plus window.


     


    SQL> START C:\oracle_12c\c02_oracle_12c\employeeRep

    



    


    The output of the above command is shown in Figure 2-9.
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        Figure 2-9 Running a command file using the START command

      

    


     


    The following example will illustrate the use of the APPEND and LIST commands to append text to a command line.


    Example 2


    Write a query to illustrate the use of the APPEND and LIST commands by using the EMPLOYEES table.

    



    The following steps are required to add text at the end of a line in the buffer by using the APPEND command:


     


    1. Enter the GET command to open the file employeeRep.sql, as shown in Figure 2-10.


     


    SQL>GET C:\oracle_12c\c02_oracle_12c\employeeRep


     


    2. Now, to append a space and the clause DESC to line 4 of the current query, first you need to list line 4 as the current line by entering the following command in SQL Plus window, refer to Figure 2-10.


     


    SQL>LIST 4


    4* ORDER BY Salary


     


    3. Next, enter the following command to add the space and the clause DESC to the end of the current line, refer to Figure 2-10.


     


    SQL>APPEND DESC


    4* ORDER BY Salary DESC


     


    4. Now, enter the RUN command at SQL prompt and press ENTER. The RUN command will list the contents of the buffer and execute them, refer to Figure 2-10. The output of the query will be sorted in the descending order on the basis of the Salary.
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        Figure 2-10 Appending text to a line using the APPEND command

      

    


     


    Comments within SQL Statements


    Comments can make your application easy to read and maintain. For example, you can add a comment in a statement that describes the purpose of that statement in your application. Note that the comments added within the SQL statements do not affect their execution.


     


    A comment can appear between keywords, punctuation marks, or parameters in a statement. You can add a comment in a statement in two ways:


     


    1. The comment begins with a slash and an asterisk (/*) and ends with an asterisk and a slash (*/). The comment text can have multiple lines. The opening and terminating characters need not to be separated from the text by a space or a line break.


     


    2. The comment begins with -- (two hyphens) and ends with a line break. The comment text in this case cannot have multiple lines.


     


    Customizing the SQL *Plus Environment


    You can customize the SQL *Plus environment by setting the environment variables as per your convenience or requirement. SQL *Plus has a set of environment variables that control the way SQL *Plus displays data and assigns special characters. The commands that are used to modify the environment variables are discussed next.


     


    SET Command


    The SET command is used to customize or alter the environment of SQL *Plus for the current session by changing the values of environment variables.


     


    For example, you can use this command to set the display width for data, customize HTML formatting, enable or disable printing of column headings, and also set the number of lines per page and page size.


     


    The syntax for using the SET command is as follows:


     


    SET Variable Value


     


    Table 2-1 lists various environment variables that are commonly adjusted using the SET command.


     


    
      


    


    Table 2-1 Common environment variables used with the SET command 


    
      
        
        
      

      
        
          	
            Environment Variable

          

          	
            Description

          
        


        
          	
            ARRAY[SIZE] {15|n}

          

          	
            Sets the size of the data that SQL *Plus will fetch from the database at one time.

          
        


        
          	
            AUTO[COMMIT]


            {OFF|ON|IMM[EDIATE]|n}

          

          	
            Whenever a change is made in the database by SQL or PL/SQL statements, Oracle will automatically save the change.

          
        


        
          	
            AUTOT[RACE]


            {OFF|ON|TRACE[ONLY]}


            [EXP[LAIN]] [STAT[ISTICS]]

          

          	
            Displays a trace report on the successful execution of DML statements

          
        


        
          	
            COLSEP {_|text}

          

          	
            Sets the text to be printed between the selected columns

          
        


        
          	
            DEF[INE] {‘&’|c|OFF|ON}

          

          	
            Sets the character used to prefix substitution variables to c

          
        


        
          	
            ECHO {OFF|ON}

          

          	
            Controls whether the command will be displayed when it is run by the START or @ command

          
        


        
          	
            EDITF[ILE] filename[.ext]

          

          	
            Sets the default file name for the EDIT command

          
        


        
          	
            EMB[EDDED] {OFF|ON}

          

          	
            Sets the report feature on or off

          
        


        
          	
            ESC[APE] {\|c|OFF|ON}

          

          	
            Defines the character that is entered as escape character

          
        


        
          	
            FEED[BACK] {6|n|OFF|ON}

          

          	
            Displays the number of records returned by a query when the query selects at least n records

          
        


        
          	
            FLAGGER


            {OFF|ENTRY|INTERMED


            [IATE]|FULL}

          

          	
            Ensures that the SQL statements confirm to the ANSI/ISO SQL92 standard

          
        


        
          	
            HEA[DING] {OFF|ON}

          

          	
            Sets the column headings on or off in reports

          
        


        
          	
            HEADS[EP] {||c|OFF|ON}

          

          	
            Defines the character that you enter for the heading separator

          
        


        
          	
            LIN[ESIZE] {80|n}

          

          	
            Sets the total number of characters that SQL *Plus displays in one line before starting a new line

          
        


        
          	
            NEWP[AGE] {1|n|NONE}

          

          	
            Sets the number of blank lines between the top of each page and the title of the page

          
        


        
          	
            NUMF[ORMAT] format

          

          	
            Sets the default number format

          
        


        
          	
            NUM[WIDTH] {10|n}

          

          	
            Sets the default width for numbers to display

          
        


        
          	
            PAGES[IZE] {24|n}

          

          	
            Sets the number of lines in each page

          
        


        
          	
            PAU[SE] {OFF|ON|text}

          

          	
            Allows you to control the scrolling of your terminal when the reports are running

          
        


        
          	
            SERVEROUT[PUT]


            [FOR[MAT] {WRA[PPED]|


            WOR[D_WRAPPED]


            |TRU[NCATED]}]

          

          	
            Controls whether to display the output (DBMS_OUTPUT.PUT_LINE) of the stored procedures or PL/SQL block in SQL *Plus

          
        


        
          	
            SHOW[MODE] {OFF|ON}

          

          	
            Displays the old and new settings of a SQL *Plus system variable

          
        


        
          	
            SQLBL[ANKLINES]


            {ON|OFF} SQLC[ASE]

          

          	
            Allows blank lines within an SQL command

          
        


        
          	
            SQLCO[NTINUE] {> |text}

          

          	
            Controls the line continuation prompt when a command does not fit in a line and needs to be continued. The default continuation character is the hyphen (-)

          
        


        
          	
            SQLN[UMBER] {OFF|ON}

          

          	
            Sets the prompt for the second and the subsequent lines of the SQL statement

          
        


        
          	
            SQLPRE[FIX] {#|c}

          

          	
            Sets the SQL *Plus prefix character that you use with an SQL *Plus command in a separate line to execute the command immediately without affecting the SQL statement being entered

          
        


        
          	
            SQLP[ROMPT] {SQL>|text}

          

          	
            Sets the SQL *Plus command prompt

          
        


        
          	
            SQLT[ERMINATOR]


            {;|c|OFF|ON}

          

          	
            Sets the character that is used to terminate and execute SQL statements

          
        


        
          	
            SUF[FIX] {SQL|text}

          

          	
            Sets the default file extension for SQL *Plus scripting

          
        


        
          	
            TERM[OUT] {OFF|ON}

          

          	
            Controls the display of the output generated by executing the contents of a file

          
        


        
          	
            TI[ME] {OFF|ON}

          

          	
            Shows the current time at the command prompt

          
        


        
          	
            TIMI[NG] {OFF|ON}

          

          	
            Controls the display of timing statistics when an SQL command and PL/SQL block is run

          
        


        
          	
            TRIM[OUT] {OFF|ON}

          

          	
            Specifies whether to allow blank space at the end of each displayed line

          
        


        
          	
            TRIMS[POOL] {ON|OFF}

          

          	
            Specifies whether to allow blank spaces at the end of each spooled line

          
        


        
          	
            UND[ERLINE]


            {-|c|ON|OFF}

          

          	
            Sets the character that is used to underline column headings in SQL *Plus

          
        


        
          	
            VER[IFY] {OFF|ON}

          

          	
            Determines whether SQL Plus will list the text of a command before and after replacing substitution variables with values

          
        


        
          	
            WRA[P] {OFF|ON}

          

          	
            Specifies whether to truncate or wrap the display of a selected row if the width of the current line is long

          
        

      
    


    


     


    SHOW Command


    The SHOW command is used to display the current value of variables from the SQL *Plus environment setting. The variables used with the SET command can also be used with the SHOW command, refer to Table 2-1. For example, the following statement displays the current value of PAGESIZE and LINESIZE:


     


    SQL>SHOW PAGESIZE LINESIZE


     


    The output of this command will be as follows:


     


    pagesize 14


    linesize 80


     


    The following example will illustrate the use of the SET command:


     


    Enter the following statement in SQL Plus window:


     


    SELECT * FROM Employees;


     


    The above statement will return all rows of the EMPLOYEES table, as shown in Figure 2-11.

    



    
      [image: C0S03011.tif]


      
        Figure 2-11 Output of the SELECT statement before setting the environment

      

    


     


    Now, issue the following command:


     


    SQL>SET PAGESIZE 24


     


    This command will set the page size to 24.


     


    SQL>SET LINESIZE 230 PAGESIZE 90


     


    This command will set the line size to 230 and the page size to 90. Now, reissue the following statement to display all rows of the EMPLOYEES table, as shown in Figure 2-12.


     


    SELECT * FROM EMPLOYEES;
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        Figure 2-12 Output of the SELECT statement after setting the environment

      

    


     


    In the previous output, single row of the EMPLOYEES table is displayed in two or three lines. After setting the line size and page size, the output of a row is displayed in single line.


     


    You can set multiple environment variables using the following single SET command:


     


    SQL>SET TIME ON LINESIZE 130 PAGESIZE 30


     


    This command will display the time on the left side of the SQL prompt and set the page and line size, as shown in Figure 2-13.
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     Figure 2-13 Using the TIME, LINESIZE, and PAGESIZE options


    

    Data types


    All the data that is stored or manipulated by Oracle database has a data type. A data type specifies what type of value a column or an argument can store. The data type of a column associates a fixed set of properties with the values stored in the column. These properties cause Oracle to treat the values of one data type differently from the values of another data type. When you create a table or cluster and procedure or stored function, you need to specify the data type for each of its columns and arguments respectively.


     


    Oracle database provides number of built-in data types and some user-defined types which can be used as data types. The user-defined types will be discussed in later chapters. The in-built data types of Oracle can be broadly classified into the categories, as listed in Table 2-2.


     


    
      


    


    Table 2-2 In-built data types of Oracle 


    
      
        
        
      

      
        
          	
            Category

          

          	
            Data Type

          
        


        
          	
            Character

          

          	
            CHAR, NCHAR, VARCHAR, VARCHAR2, and NVARCHAR2

          
        


        
          	
            Number

          

          	
            NUMBER, Fixed-point, Floating-point, BINARY_FLOAT, and BINARY_DOUBLE

          
        


        
          	
            Date

          

          	
            DATE, TIMESTAMP, TIMESTAMP WITH TIME ZONE,


            TIMESTAMP WITH LOCAL TIME ZONE, and INTERVAL YEAR TO MONTH, and INTERVAL DAY TO SECOND

          
        


        
          	
            LOB

          

          	
            BLOB, CLOB, BFILE, and NCLOB

          
        


        
          	
            Rowid

          

          	
            ROWID and UROWID

          
        


        
          	
            Any Types

          

          	
            ANYTYPE, ANYDATA, and ANYDATASET

          
        


        
          	
            XML Types

          

          	
            XMLType, URI Data Types (URIType, DBURIType, XDBURIType, and HTTPURIType), and URIFactory Package

          
        


        
          	
            Spatial Types

          

          	
            SDO_GEOMETRY, SDO_TOPO_GEOMETRY, SDO_GEORASTER

          
        

      
    


    


     


    Character Data Type


    The Oracle database provides character data types to store character values. The character values also include the alphanumeric data which comprises letters, numbers, spaces, symbols, and punctuations. These data types are discussed next.


     


    CHAR


    The CHAR data type is used to store the fixed length character data. The maximum length of data that it can store is 2000 bytes or characters. The default length for CHAR data type is 1 byte.


    The syntax for declaring column with the CHAR data type is as follows:


     


    column_name CHAR(width)


     


    In the above syntax, column_name is the name of the column having the CHAR data type and width is optional, which can be any integer value ranging from 1 to 2000. If you do not specify the value of width, the default value will be set.


     


    In the CHAR columns of Oracle database, if you insert a value that has the shorter length than the column length, Oracle inserts blank spaces to the value to match the column length. If you try to enter a value that exceeds the column length, the Oracle database will return an error.
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