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· A database is collection of data files plus programs that manipulate those data files.
· Two types of information are stored in an Oracle database
· User data, relevant to a particular application and
· System data, that the database needs to manage itself
· Components
· Database files - contain all database data
· Control files- contain info to access and manipulate the data
· Redo Logs - record all the transactions on the database
· Tablespaces - logical divisions of a database
· Segments - set of database blocks
· Extents - allocation of contiguous space on disk exp in bytes.


Database files 
· An Oracle database consists of one or more database files.
· These files contain data that can be accessed with the help of SQL.
· A file can be associated with one and only one tablespace.
· The database when created initially, has only one physical file.
· The maximum number of files that can be opened at a time are 32 by
default.
· One or more physical files form a logical unit called tablespace.

Control files 
· A database's overall physical architecture is maintained by its control files.
· These record control information about all the files within the database.
· A control file is associated with a single database
· Control files are automatically modified by Oracle; a user cannot edit
them.
· They are used to maintain internal consistency and guide recovery
operations


Redo Log files 
· A Redo Log contains all the transactions that have occurred against the
database.
· No activity in the database can take place without being recorded in Redo
Logs.
· The Redo Logs are necessary to protect against data loss.
· Redo Logs are also called transaction logs.
· Every database requires a minimum of two Redo Logs.
· These are used in recovery operations to restore lost or damaged files.

Tablespaces 
· A database is divided into logical divisions called tablespaces
· A database may have one or more tablespaces
· Each logical tablespace corresponds to one or more physical database files.
· The typical tablespace present in an Oracle database are :
· SYSTEM - stores all information needed to manage itself
· TEMP - stores all temporary tables
· TOOLS - stores database objects needed to support different tools
· USER - information about users is stored
· DATA & INDEX - holds the actual data and the indexes
· ROLLBACK - where all undo information is stored





Segments & Extents 
· All data in tablespace are stored in allocations of database space called segments.
· For each table there is a table segment. For indexes so-called index segments are allocated. The segment associated with a database object belongs to exactly one tablespace.
· An Oracle database requires upto five types of segments. viz:
Data segments, Index segments. Rollback segments, Temporary segments. Bootstrap segments
· An extent is an allocation of contiguous database space expressed in bytes

Blocks

· An extent consists of one or more contiguous Oracle data blocks. 
· A block determines the finest level of granularity of where data can be stored. 
· One data block corresponds to a specific number of bytes of physical database space on disk.
·  A data block size is specified for each Oracle database when the database is created. A database uses and allocates free database space in Oracle data blocks. 
· Information about data blocks can be retrieved from the data dictionary views USER SEGMENTS and USER EXTENTS. These views show how many blocks are allocated for a database object and how many blocks are available (free) in a segment/extent,


Archive/Backup Files
 
· If an instance is running in the archive-log mode, the ARCH process archives the modifications of the redo-log files in extra archive or backup files. In contrast to redo-log files, these files are typically not overwritten.
  
Oracle Software Structure

For the architecture of an Oracle database we distinguish between logical and physical database structures that make up a database. 
       Physical structures, in contrast, are determined by the operating system files that constitute the database.
	Logical structures describe logical areas of storage (name spaces) where objects such as tables can be stored. The logical database structures include:
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Physical Database Structure

· The physical database structure of an Oracle database is determined by files and data blocks:
Data Files 
A tablespace consists of one or more operating system files that are stored on disk. Thus a database essentially is a collection of data files that can be stored on different storage. devices (magnetic tape, optical disks etc.). Typically, only magnetic disks are used. Multiple data files for a tablespace allows the server to distribute a database object over multiple disks (depending on the size of the object).

System global area (SGA)

· The SGA is a group of shared memory structures, known as SGA components, that contain data and control information for one Oracle Database instance. The SGA is shared by all server and background processes.
· Oracle Database automatically allocates memory for an SGA when you start an instance, and the operating system reclaims the memory when you shut down the instance. Each instance has its own SGA.
· The SGA is read/write. All database background processes and all server processes that execute on behalf of users can read information contained within the instance's SGA, and several processes write to the SGA during database operation. 
· The most important SGA components are the following:
· Database Buffer Cache
· Redo Log Buffer
· Shared Pool
· Large Pool
· Java Pool
· Streams Pool




Program global area (PGA)

A PGA is a memory region that contains data and control information for a server process. It is nonshared memory created by Oracle Database when a server process is started. Access to the PGA is exclusive to the server process. There is one PGA for each server process. Background processes also allocate their own PGAs. 

SGA & PGA
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Database Buffer

·  The database buffer is a cache in the SGA used to hold the data blocks that are read from data files. 
· Blocks can contain table data, index data etc. Data blocks are modified in the database buffer. 
· Oracle manages the space available in the database buffer by using a least recently used (LRU) algorithm. When free space is needed in the buffer, the least recently used blocks will be written out to the data files. 
· The size of the database buffer has a major impact on the overall performance of a database.

Redo-Log-Buffer 
    
    This buffer contains information about changes of data blocks in the database buffer. While the redo-log-buffer is filled during data modifications, the log writer process writes information about the modifications to the redo-log files. These files are used after, e.g., a system crash, in order to restore the database (database recovery).

Oracle Memory management

· MEMORY_TARGET can be dynamically increased to a maximum of MEMORY_MAX_TARGET without restarting the instance.
· MEMORY_TARGET specifies the Oracle system wide usable memory.
· MEMORY_MAX_TARGET specifies the maximum value to which a DBA can set the MEMORY_TARGET.
· The database tunes memory to the MEMORY_TARGET value, reducing or enlarging the SGA and PGA as needed.
· If SGA_TARGET and PGA_AGGREGATE_TARGET are not set, it will distribute the total server memory in the ration of 60 – 40.
60 % to SGA_TARGET and
40 % to PGA_AGGREGATE_TARGET
If both are set then
 SGA + PGA_AGGREGATE_TARGET <= MEMORY_TARGET.




Background Processes, Data Types, Roles & 
Privileges, Stored Procedures, User Defined Functions, C
ursors, Error Handling, Triggers. 

Oracle PL/SQL
1. SQL does not have any procedural capabilities i.e does not provide programming capabilities like looping, condition checking.
1. PL/SQL is a superset of SQL.
1. PL/SQL bridges the gap between database technology and procedural programming language.
What are Procedures/Functions?
1. A procedures or functions is a logically grouped set of PL/SQL statement that perform a specific task.
1. A stored procedure  or function is a named PL/SQL code block that has been compiled & stored in one of the Oracle engine’s system table. 
Procedures vs Function
1. A function must return a value back to the caller. 
1. A function can return only one value to the calling PL/SQL.
1. By defining multiple OUT parameter in a procedure, multiple value can be passed to the caller.
1. OUT is global variable, its variable can be accessed by any PL/SQL code block including the PL/SQL block, where it was called.
Procedures & function are made up of
1. A declarative part
1.      A executable part
1.      A optional execption handling part
Declarative part:
may contain the declaration of constant, variable, exception & subprogram.
Executable part:
is a PL/SQL block consisting of SQL & PL/SQL statement that assign values, control execution & manipulate data.
Exception part:
that deals with exception that may handle the exceution of code in the exceutable part. 
How does the oracle engine Create a Stored procedures & Function?
Following step are preformed automatically by the oracle engine:
1. Compiles the procedures or function.
1. Stores the procedures or function in the database.
Errors of Procedures 
1. The Oracle engine compiles the PL/SQL code block. 
1. If an error occurs during the compilation of the procedures or function, or invalid procedures get created. 
1. The Oracle engine display a message after execution that the procedures or function was created with Compilation Error.
    The compilation process does not display the errors. They can be viewed using
 		SELECT * FROM USER_ERRORS;
VARIABLE  DECLARATION
1. In PL/SQL the variable is declared as

       A number(10,2);
       B number(12,3);
       C number(10) :=6;
1.   := is used to assign the value to variables.
1. Like in C we use = (equal to sign to assign a value to variable) similarly in PL/SQL we can use := (i.e colon followed by equal to sign)
How to show the output on screen?
1. In C we use printf() to show output on screen.
1. In PL/SQL we use  SET SERVEROUTPUT ON   to get output on screen. 
                 dbms_output.put_line(‘printing line’);
1. It is necessary to on the serveroutput otherwise your output will not be shown on  your output screen.
Syntax : Stored procedure
CREATE OR REPLACE PROCEDURE [schema.] <procedure name>
		(<Argument> {IN, OUT, INOUT} <Data type> {Is, As}
		<Variable> declaration;
		<constant> declaration;
BEGIN
		<PL/SQL subprogram body>;
EXCEPTION
		<Exception PL/SQL block>;
END;
Without Using Procedures
DECLARE
	A number(10,3);
	B number(10,4);
	C number(10,4);
BEGIN
	   A := &var1;
	   B := &var2;
	   C := A+B;
      dbms_output.put_line('addition is' ||C );
	END;




Use of LOOP
DECLARE
		i number := 0;
BEGIN
		LOOP
			i := i+2;
		EXIT  WHEN i>10;
		END LOOP;
		dbms_output.put_line(‘loop exited as the value reached to 12’ || to_char(i));
END; 

Syntax: function
CREATE OR REPLACE FUNCTION[schema.] <function name>
		(<Argument> {IN, OUT, INOUT} 
		RETURN <Data type> {Is, As}
		<Variable> declaration;
		<constant> declaration;
BEGIN
		<PL/SQL subprogram body>;
EXCEPTION
		<Exception PL/SQL block>;
END;

Using Function
create or replace procedure test(a number, b number)
AS
c number(4);
begin 
  c := a + b;
  dbms_output.put_line('result ' || c);
end;
CREATE OR REPLACE Function TestSum(p_Num1 int, p_Num2 Int)
Return int 
As
begin
   Return  p_Num1 + p_Num2;
End

Advantage of using procedure or function
1. Both allow you to create bundles of SQL statements that are stored on the server for future use. 
1. This offers you a tremendous efficiency benefit, as you can save programming time by:
1. Reusing code from one program to another, cutting down on program development time
1. Centralize maintenance, allowing you to make business logic changes in a single place that automatically affect all dependent applications 
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