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* What is relationa

ha ‘is normalization¢

* Problem without normalization

(f * Type of hosting oracle database 12c or 18c?
O



WHAT IS DATA?

D
(@)

WHAT IS DBMS ¢
 Dat d modify

10T (C

WHAT IS DATABASE2
* |t is organizec . It is organized collection

| I information

J And because Orc e is relational database, then we have

RDBMS which is: Relational database management system.



K BASIC INFORMATION
1\] The purpose of oracle database is to store, organize, and retrieve data for

your applications (application is interface between users and DB)

O WHAT IS TABLE?

*It is the basic storage unit of an RDBMS ( it is logical unit , not physical )
0 The table consists of rows and columns

EXAMPLE : DEPARTMENTS TABLE

Column 1 Column 2

mem_m{}wmm |

10Administration

20Marketing

30 Purchasing

40 Human Resources
50Shipping

e0IT




K BASIC INFORMATION
1\j ® To access Oracle database you need SQL

/
WHAT IS SQL?
O
® SQL is Structure Query Language (SQL)
To write SQL statements you need development environments
SQL*PLUS
\ Oracle SQL developer ( the primary tool )

SQL Developer,/ SQL*PLUS

SELECT department name
FROM  departments;

Username
password




Types of SQL statements About PL/SQL

SELECT Belong to oracle

INSERT . : * PL/SQL is the procedural extension to SQL with
UPDATE Data manipulation language (DML) design features of programming languages.
DELETE " * Data manipulation and query statements of SQL

are included within procedural units of code.

MERGE

CREATE i

ALTER . ||5 Database?
EEE%:ME Data definition language (DDL) atabase stores data in a
TRUNCATE g e relations

COMMENT

DEPT PK EMP
DEPTNO | DNAME EMPNO | DEPTNO

GRANT Data control language (DCL)
REVOKE

10 ACCOUNTS 7782 10 CLARK
20 RESEARCH 7934 10 MILLER
30 SALES 7876 20

7902 20
7900 30

COMMIT
ROLLBACK Transaction control
SAVEPOINT
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relarionships



K BASIC INFORMATION
]X] Problem without Normalization

O [ Extra memory space

1 Difficult to handle and update the database

1 Data inconsistency

ACCOUNTS
RESEARCH
SALES

Note: In some case we need DE-Normalization for reporting purpose and better performance







gvelopment
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* In 1983, Oracle v3: The First Relational Database rames, Minicomputers, And

Database VVas Vvrifte [0 Be Ported To Multiple Platforms.
In V.i 4 @m_k_‘j \X,Lf._!l A\"A\gﬂﬁw version redd consistency
In 1985, Oracle v5: supported client/server computing and distributed database systems

In 1988, Oracle v6: brought énhqu-cements to disk 1/O, row locking, scalability, and backup and
recovery, introduced the first version of the PL/SQL language.



.'t“' ..‘A. -O‘A r oo [ o < = N l,ﬂgﬁg)\g_ﬁj ikg:f qvq

> In 2001, Oracle 9 enabling multi-instances to

-

® In 2003, Oracle 10g: Intr ed Grid-Computing nputer Architecture that coordinates
arges number of servers and storages to act as a SINGLE LARGE COMPUTER.

In 2007 Oracle ]]]@..,:Xi[kbl_)ﬂ_m Guard, Secure i]l;a X0 f' and many new features,

In 2013, Oracle 12c: Designed for cloud, Mth-Tenani Archlteciure

In 2018,0racle 18c: Cloud, Multi-Tenant Architecture, and many new features.
O
hitps://en.wikipedia.org/wiki/Oracle_Database



very cheap (even free),
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[l Oracle Database E nterprise Editior

Oracle Database Enterprise Edition provides performance bility, scalability, and security for developing applications such
as high-volume online transaction processing (OLTP) applications, query-intensive data warehouses, and demanding Internet

nl
applications. Oracle Database Enterprise Edition.

[ Oracle Database Expre;s Edition ( XE

Free but limited , use 1 CPU, 1 GB memory
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https://docs.oracle.com/database/121/DBLIC/editions.htm#DBLIC-GUID-B6113390-9586-46D7-9008-DCC9EDA45AB4
https://docs.oracle.com/en/database/oracle/oracle-database/18/dblic/Licensing-Information.html#GUID-B6113390-9586-46D7-9008-DCC9EDA45AB4
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DATABASE VS DATABASE INSTANCE

Oracle DB consists of 2 major components

1. The Database Storage: Is an organized collection of information. It contains collection of

database files stored in disk storage (physical files).

Password File

2. The Oracle Instance:

A Oracle or Database Instance is a set of

a) Memory Structure

[

Control Files

b) Process Structure
Archived Redo Logs

>

That Oracle Instance manages database files % Alert Log Fie

Note: A database instance exists only in memory EENCELES Paramater Fie
(memory is OS memory allocated to database Files

instance during DB creation)




\\g DATABASE VS DATABASE INSTANCE

1. The Oracle program, or binary, loaded
Z into the Server / OS RAM
O
2. Created by Oracle every time when you
start up your database
3. Reading from memory is a lot faster
j Oracle Database compared to reading from disk

[] Every running Oracle database is associated with at least one Oracle database instance.
[] Because an instance exists in memory and a database exists on disk, an instance can exist without a
database and a database can exist without an instance.




\\g DATABASE VS DATABASE INSTANCE

1. The Oracle program, or binary, loaded
Z into the Server / OS RAM
O
2. Created by Oracle every time when you
start up your database
3. Reading from memory is a lot faster
j Oracle Database compared to reading from disk

[] Every running Oracle database is associated with at least one Oracle database instance.
[] Because an instance exists in memory and a database exists on disk, an instance can exist without a
database and a database can exist without an instance.




Example: Microsoft Office Word and Word Document

FHS 04 - Documents - Word T Em -0 X
HOME INSER] DESIGN PAGE LAYOU' REFERENCES MAILINGS REVIEW ViEW Sign

g Calibri (Body -r -|EELT | EE o #

ST o [ . AaBLCcD:| AsBLCEDE A3
Paste - . ‘ T Hormal | T No Spa weacing | fiting
¥ A-W-pA-na- A x| D -2 ¥
¥ ipboard 4 Fant Paragraph Styles 2 ~
Al . u u <

Microsoft Office Word
(Imagine it the Instance)

B = B -———+ 2%

Imagine it

Document1.docx
the Database)

%



Server machine

Database
Instance

1:
Single Database

/O Instance

Server machine

Database
Instance

Database
Instance

Database

Server machine

Database
Instance

Server machine

Database
Instance

2:
Multi Single Instance DBs
on Same Server

Server machine

Database
Instance

Server machin

*High Availability
*Scalable
*High Performance






Database Instance







O Ea onnecting client .
This cacl

r









ser session

SELECT..

Note: it contains by the server processes when

-

sorting data, joining large tables together as part of a SQL statement, and so on j)

r



Oracle shared server processes

client user processes connect to a dispatcher.

The dispatcher can support multiple client connections
concurrently i

Note: Shared server architecture
eliminates the need for a dedi
server process for each con

Between conne




| D
L Database

[ Redo Log Buffer

r
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A Q(
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Mmanage dc

(1ISTICAIILE

Database Instance

Database Bu

er Cache

ently
s read from disk
edo data before writing it to the

online redo log files
[] Storing SQL execution plan

re that many




Database Bufer Cache

statement

Hard parse

Select * from DEPT;

Select * from



OWS

LAl ared and
access a single )

—

[1The buffer cache IeINEme cep ,cy'C_I pool, and others




r

The changes are applied to the actual rows

User Session
Update statement which are cached in the buffer cache

|:|Te =16 ‘
to a set of files in ot

f needed.
written on a periodic basis

~

-age known as Redo logs files






Large Poc I
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Streams

ONT(C me

.C)'fljtfk:e redtfure like

[ Shared Server Processe
[] Parallels Queries

SELECT /*+ PARELLEL(emp,4) */* FROM EMP.

[1 Database Backup and Recovery Operation
[] 1/O Server Processes




shared Vi g
arge oo Fixed wva Streams
SGA Poo Poo

xed SGA
» Conta ‘
database and

aams Pool

> Provide memory for Oracle Streams Process.
@



Sizing SGA & PGA

1. Using Automatic Shared memory 2. Using Manual Shared
Management Memory Management

ASMM SGA_ Target: actual memory You must manually configure

| is used by the current SGA several SGA component size

SGA Max_Size: the largest amount of

memory that will be available for the SGAIn A Set the Memory Target

the instance initialization Parameter to 0.

Oracle Database automatically distributes B. Set the SGA_Target initialization
this memory amount the various of SGA Parameter to O.

components to ensure the most effective C. Manual configure SGA component
memory utilization



Server
process

PGA

|

Dedicated

connections

PGA
Private| Cursor :
saL |and saL Session| Work
memory | area
areas area

Shared
server

1. Using Automatic PGA Memory Management
total amount of PGA

L T

allocated across all database server
ground processes
€ that you leave

l

PGA

Shared server
connections

2. Using Manual PGA Mer

You must manually cont
component size.

-
Shared pool
or
large pool

&

PGA

ot Recommended !
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* W Iﬁ"_ﬂ.g_] database

® Writing redo entries to disk

®* Making sure all o the «

=

files on disk are synchronized.

Database Instance

Shared Poo

Database Buffer Cache

Large Pool

Fixed
SGA

Java Streams
Pool Pool

el

Process 1

Server

Background Processes

Optional:




Database Instance

* Checkpoint process (CKPT):This process
handle database checkpoints

* Log Writer (LGWR): responsible for writing
redo records from the redo log buffering

o disk (log files)

An Oracle Checkpoint is a database event
which synchronizes modified data blocks in
memory from buffer caches with data files
on disk.




*System Monitoring Process (SMON): Perform

Database Instance

recovery during the startup sequence of the 5 >
Oracle Instance if required. Responsible for e o Databiase Buffer Cachs
cleaning up any unused temporary segments v P

0 — — = J/

Background Processes

es . . Server
Process 1 . gy
to blocks in the da ornat (D @D

releasing resource that were previo

a failed user session.

%




HE:‘F‘J /er Process
database t
are rtrdansadcacrt y - - - il
and should either

q v i B
database at once

* Listener registration process (LREP): Register
Oracle Instance with Oracle network listener.
ne Listener accepting remote incoming user

[N

* Achiever Process (ARCh): copy the redo log

e

files to a remote storage dewce/locomon after
redo log switch occurs

Database Instance

Shared Poo

Database Buffer

_—Gl ne

Large Pool

Fixed Java
SGA FPool

Streams
Pool

Server

Process 1

Background Processes

Optional:

Note: Copying the database redo logs to another storage system is very important from a backup
and recovery perspective
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ORACLE DATABASE FILES

Database Files Database: Organized collection of information It contains collection ,(

of database files store in disk storage | ).

Control Files

Redo Log Files




Datafiles:
Contains the actual users data, applications data, metadata.
( , , ,procedures, views...)

If you lose Datafiles, you lose your database. The extension for datafilesis .dbf

Stores metadata about the datafiles and online redo log files (like names,
locations and statuses ) and this info is required by the database instance to open the
database.

Note: If you lose , You lose your database. The extension for Control files is .ctl

Redo log files:
Stores changes to the database as they occur and are used for data recovery.
Note: If you lose Redo log files, you lose your database. The extension for redo log file is .log

%



include any backups of your database that you have taken and placed somewhere safe
it should include the datafiles, control files, redo log files. The extension for redo log
file is .log

Archived Redo Log Files (groups of redo log files after backup)
Contains ongoing history of the data changes .




The backup contains data as 8:00 AM

, The backup contains
@) DB crashed at 10:00 AM data as 8:00 AM

X

i




O RAC

Parameter file ( spfile, pfile)

This file defines how the database instanceis configured

Example: the PGA size PGA_AGGREGATE_TARGET

Note: spfile is binary file, you can not edit directly, it should by oracle commands.

Password File

Stores passwords for users with administrative privileges (sys user) in order to connect

' remotely.

Note: DBA password cannot be stored in the database, because Oracle cannot access the
database before the instance is started, Therefore, the authentication of the DBA must
happen outside of the database

Alert Log File
is a chronological and Database. So this is
your go-to file in case you're trying to troubleshoot a problem with your database.

Each server and background process

When a process detects an internal error, it writes information about the error to its trace
file.

-



Tablespaces are logical storage groups

that can be used to store logical database constructs,
such as tables and indexes

Logically it stores the database files

A Segment is a set of Extents,

one or more Extents,

allocated for certain logical structures
inside the database ( ex: table, index)

r B

much more efficient . |
when allocating space = _‘

Oracle data stored in data blocks

A single Oracle Data Block contains one or more rows

Database

A

Tablespace

>

4§ Datafile

A

Segment

|

AN

Extent

AN

Oracle data
block

Storage System
« SAN + NFS
« NAS + ASM
+ Exadata

* File System




Database

A

Tablespace

<

4 Datafile

AN

Segment

|

AN\

Extent

PN

r

Oracle data
block

Storage System
« SAN * NFS
« NAS + ASM
+ Exadata

* File System

SAN: Storage area
network

NAS: network attached
storage

NFS: network file system

ASM: automatic
storage management




% MULTITENANT DATABASE 12C /18C
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MULTITENANT DATABASE 12C /18C

before 12c

> Reduce cost

> Saving resources
> Easy maintenance
> Easy backup

> Easy cloning

> Separation of rules

(PDB Admin vs CDB Admin




= — 7 CDB has the following

\\5 MULTITENANT DATABASE 12C /18C

/ containers:
Container Database (CDB) 1.Exactly one CDB root
O Root Container (CDBSROOT) container called CDB$ROOT
2.Seed PDB called PDB$SEED
Meotadata Data Files " - lat
Common users (it is a template)
3. Zero or more user-created
1 Shared between all PDBs PDBs

Seed PDB
(PDRSSEED)

Data Files

Note: starting from 12c R2 , we have something called application container, but it is out of scope of this
course. Application Container is optional. Application container seems to be a mini CDB, within CDB root.
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.)sA‘ dayr TOrn

database and sotrtware t - orming recovery

/7 | ‘ q J — - ’ |
% Starting and shutting down the ate of the database **Monitoring and

database instance .
tuning database performance

*»* Reporting critical errors to Oracle Support Services

Common Oracle DBA Tasks



.U

DBA Tasks and tools

~2§* hmigillimj QOracle sortwar
Q?Q)rgjgﬂg universal Installer
installs your Oracle software and
It can automatically start Oracle

@ﬂﬁ«wm Assistant to install a

‘ dq’rpbqse.

il

[ TOT 1S

,
1UPDCUS

Install Product

bntall Froduct

ORACLE 1 2 c
DATABASE

o Orecle Database inxtallstion

L 4
v
v
v

« Erepars

« Copy Nles

o Link binaries

Setup

o Selup Oracke Base

o Exacirs Roon §

v

Orwcle Databaze configuration

Qracie Net Configy

o Oracle Databare |

ration Assistam

anfiguration A sy

smaas -

DATABASLE

Ral al

925

Starting 'Oracle Datnbass Configurstion Assistam®

Succeeded
Succesdsd
Succeaded
Succesded

auccesge

auccesde

Succeadea

i Progress
eeded

Qetails



ORACLE DBA TOOL

| £ Database Configuration Assistant - Application - Step 1 of 14

*»Creating Oracle databases .
Oracle Database Configuration
Assistant (DBCA) is a utility that
creates a database from templates

that are supplied by Oracle

Creation Mode @ Cronte a dainbase

: () Configure an existing database
() Delete database

() Manage templates

() Manage Pluggable databases

T

l

[

[
[
y osa
[

I

[

[

[

I

@ Database Operation Select the operation that you want to perform.

ORACLE’
" DATABASE

126
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ORACLE DBA TOOL

»Database Upgrade Assistant (DBUA) is a
tool that guides you through the upgrade
of your existing database to a new Oracle
Database release

| £ Database Upgrade Assistant - Step 1 of 8

Select Database

Select Database

Prerequisite Checks

?
-
o
2
I

I

[

ORACLE 1 2(,‘

DATABASE

| Select a database for upgrade or move.

S E—

Source Database i Oracle Home
11.2.02.0 SI f\oraclexe\app\oracle\product\11.2.0\server
122.01.0 SI e:\app\kh\product\12.2.0\dbhome_1

Database Upgrade Assistant will collect the information of the selected database by connecting to it using 0S
based authentication. Database credentials may be needed if OS based authentication is disabled. Specify the
credentials, if needed.

S E—

Password:




£» Oracle Net Configuration Assistant: Welcome X

)S Nl et
'NAT eN( =
NOMIY .; Tl
; Welcome to the Oracle Net Configuration Assistant.
component " The E This tool will take you through the common

configuration steps, listed below.

NeTWOrK
Choose the configuration you would like to do:

® |istener configuration

T Naming Methods configuration
T Local Net Service Name configuration

" Directory Usage Configuration




ORACLE" Enterprise Manager Database Express 12




ORACLE DBA TOOL

*Oracle SQL Developer SQL Developer
provides another GUI for accessing your
Oracle database. SQL Developer

Fo@agne0-0-& ®-

‘ 7 ORACLE

SQL DEVELOPER

Get Started

SQL Developer Exchange Product Extensions

SQL Developer Forum SQL Developer Data Modeler

Community

Oracle University Training

Oracle Data Modeling

New to SQL Learning Path

Application Development Learning Path




