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Oracle Database 19¢ Technical Architecture Oracle Real Application Clusters 19¢c Technical Architecture

This interactive diagram shows the Oracle Real Application Clusters 19¢ technical architecture.
This interactive diagram shows the Oracle Database 19c technical architecture. Show PDF | Show Instructions

Show PDF | Show Instructions
[ Fist [ previous | nex |EESESES Oracie Database Configurations

Database Server

RAC Cluster ...
RAC Database ...

Database Server

Database Instance
(memory and processes)
Client Connect Database

Application Packet -‘ Listener } Connects --{>|  Server |3::::;e
(client process) saL Process Processes

Database Database

Instance ... Instance

Memory Memory
Processes Processes

! I
Accesses ezl St Shared Storage ...
l Database files
RAC database files ...
Database
pata System T —
Files Flles Oracle MAA Reference Architectures
This interactive diagram describes the Oracle MAA reference architectures and their components.
Show PDF | Show Instructions
An Oracle Database consists of at least one database instance and one database. The database instance handles memory and processes. The Shide10f 17
database consists of physical files called data files, and can be a non-container database or a multitenant container database. An Oracle Database MAA Reference Architectures

also uses several database system files during its operation. PLATINUM

A single-instance database architecture consists of one database instance and one database. A one-to-one relationship exists between the
database and the database instance. Multiple single-instance databases can be installed on the same server machine. There are separate database SILVER e

instances for each database. This configuration is useful to run different versions of Oracle Database on the same machine. Gold +
BRONZE Prod/Deparimental Logical Active/Active Replication

Extreme Critical

Silver +
i i i i 1 i i Advanced HA Options
An Oracle Real Application Clusters (Oracle RAC) database architecture consists of multiple instances that run on separate server machines. All of Dev, Test, Prod o -
them share the same database. The cluster of server machines appear as a single server on one end, and end users and applications on the other Database HA Comprehensive Data Protection
end. This configuration is designed for high availability, scalability, and high-end performance. Single Instance with Restart | Active/Active Clustering

Online Maintenance Application Continuity
. . . . . . . Validated Backup/Restore
The listener is a database server process. It receives client requests, establishes a connection to the database instance, and then hands over the

client connection to the server process. The listener can run locallv on the database server or run remotelv. Tvpical Oracle RAC environments are
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Get Your Information in Order Melanie Caffrey
Modeling and Accessing Relational Data

Getting Answers with SELECT

Why WHERE Matters

An Order of Sorts

A Function of Character

From Floor to Ceiling and Other Functional Cases

Selecting a Type That Is Right for You

. Having Sums, Averages, and Other Grouped Data

10 A Window into the World of Analytic Functions

11.Leading Ranks and Lagging Percentages: Analytic Functions, Continued

12.Pivotal Access to Your Data: Analytic Functions, Concluded
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Understanding the Database
Tables, Data and Queries
Often we think of databases as "Just an Excel spreadsheet only bigger" and it is true that sometimes we
commence building database applications by simply loading data from a spreadsheet. But the fundamentals of a
relational database system are so much more than just storing data in rows and columns. To build applications
that perform well and also guarantee data accuracy, we need to impose some logic and rigour around our data.
That is the premise ind relational databases. We want your journey on understanding database to be
rewarding as possible, so choose whatever learning path below works best for you. On the left, Melanie Caffrey
walks through a suite of long form articles on the fundamentals. On the right, Chris Saxon goes through similar
topics but via videos and quizzes. Of course, feel free to do both to get the best learning experience possible!

Often we think of databases as "Just an Excel spreadsheet only bigger" and it is true that sometimes we
commence building database applications by simply loading data from a spreadsheet. But the fundamentals of a
relational database system are so much more than just storing data in rows and columns. To build applications
that perform well and also guarantee data accuracy, we need to impose some logic and rigour around our data.
That is the premise behind relational databases. We want your journey on understanding database to be
rewarding as possible, so choose whatever learning path below works best for you. On the left, Melanie Caffrey
walks through a suite of long form articles on the fundamentals. On the right, Chris Saxon goes through similar
topics but via videos and quizzes. Of course, feel free to do both to get the best learning experience possible! Long Form Articl(k Video and Quizzes

Long Form Articles Video and Quizzes 1. Getting your data in order Click here to start the 12-module course comprising:

2. Modelling and Accessing Relational Data

1. Getting your data in order Click here to do the first 8 modules of the course Module 1: Tables

comprising: 3. Getting Answers with SELECT

2. Modelling and Accessing Relational Data Module 2: Columns and Data Types

Module 1: Tables 4. Why WHERE Matters

3. Getting Answers with SELECT Module 3: Data Modelling

4. Why WHERE Matters Module 2: Columns and Data Types SO S Module 4: Tables, Columns and Modelling Review

5. An Order of Sorts Module 3: Data Modelling LA E ey Module 5: Select and Where

7. From Floor to Ceiling and Other Functional Cases

6. Selecting a Type That Is Right for You Module 4: Tables, Columns and Modelling Review Module 6: Joins

8. Selecting a Type That Is Right for You

7. Having Sums, Averages, and Other Grouped Datar Module 5: Select and Where Module 7: Aggregates and Group By

) 9. Having Sums, Averages, and Other Grouped Data
Module 6: Joins

Module 8: Select, Joins and Group By Review
Module 7: Aggregates and Group By Module 9: Insert and Commit

Module 8: Select, Joins and Group By Review Module 10: Update and Transactions

Module 11: Delete and Truncate
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/" Visible APIs get reused, not reinvented
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Users
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Companies Ovotes SELECT COLUMN NUMBER OF DECIMAL PLACES FROM TABLE DEFINITION
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COLLECTIVES o 7 views fetch the number of decimals that this column has in its definition? So something like SELECT option to the cookie consent popup
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£33 Explore Collectives I Nicolas Rivera 70 asked yesterday
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Ask The Oracle Mentors
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Oracle Queues getting stopped even though there are Ongoing transaction to be dequeued

Hi Tom, Hope you had a good timeoff and not sure whether this is a silly question to ask. | did try searching on the Oracle forum but did not get any conclusive details on the wait option to be set as true

or false while stopping the Oracle queue. We have a issue in our system wh.

Ask Tom
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Database App Development VM GitHub Oracle official Vagrant Project repository

www.oracle.com/downloads/developer- github.com/oracle/vagrant-projects
vm/community-downloads.html

Products Industries Resources Customers Partners Developers Events Company Q  (©® vViewAccounts | [J] Contact Sales X ., (L
S Product Solutions Open Source Pricing Sign in ‘ Sign up ‘

Database / Technologies /

e R e B L i B oracle / vagrant-projects  Public L Notifications % Fork 458 77 Star 840

. . <> Code © Issues 3 I Pullrequests @ Actions [ Projects @ Security 12 Insights
Oracle Database 23c Free - Developer Release VirtualBox Appliance

Updated:@april 2023 # main ~+ ¥ 4branches ©0tags Go to file m About

‘Welcome to the Oracle Database 23c Free - Developer Release Appliance. This document describes how to install a virtual guest appliance that provides pre-configured Oracle software for your Vagrant projects for Oracle pVOdLICtS and

use.
ags scoter-oracle Merge pull request #472 from rcitton/rcitton ... 2157f2¢ 5 daysago (D) 498 commits other examples
Oracle Database 23¢ Free - Developer Release is the first release of the next-generation Oracle Database, allowing developers a head-start on building applications with innovative 23¢ features that
simplify development of modern data-driven apps. The entire feature set of Oracle Database 23c is planned to be generally available within the next 12 months. github/ISSUE_TEMPLATE b e Bpyearslas vagrant virtualbox  oracle
. § vagrant-boxes  vagrantfiles
Please note that this appliance is for development and testing purposes only, as such it is unsupported and should not to be used in production environment. This virtual machine contains: ContainerRegistry Update README files to reflect new repository name. 3 years ago
vagrant-virtual-machine  virtualbox-vm

* Oracle Linux 8.7

ContainerTools Update ContainerTools/README.md 6 months ago
* Oracle Database 23.2 Free - Developer Release for Linux x86-64

0 Readme

« Oracle REST Data Services 231 DockerEngine Update deprecated project READMEs 2 years ago 5 UPL-10 license
* Oracle SQLcl 231

LAMP Update deprecated project READMEs 2 years ago
« Oracle APEX 22.2 P P! proj Y g @& Code of conduct

OCNE install kernel-uek-core for nft masq in OL8U7 3 months ago & Security policy
Requirements Y 840 stars
« Atleast 4GB RAM Ocr-Yum-Mirror Minor fixes on commands to be executed (#447) 6 months ago

® 86 watching
« Atleast 20GB of free space (Note: virtualization works best with contiguous space so it is a good idea if on Windows to run a defrag program, and make sure you are using NTFS for your file OracleAPEX APEX project - Support ORDS 20.2 (#281) (#282) 3 years ago
system to handle large files on Windows.) % 458 forks

OracleDG OL8 support last week
Resources —
« Database Docs - 23c Free - Developer Release New Features Guide Talk to sales Grade[’a‘abase Add OracleDatabase/21.3.0-XE project (#412) fast year Contributors 15
« Forums - Discussions with Oracle Database product team, other users, and provide feature feedback OracleFpp

) 018 support last week (;}é’ @ @‘B 2 3 :

BIEFhBUR A =23c Free
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Oracle SQL Developer (Data Modeler)

/SQL *Plus/SQLcl
https://oracle.com/sqldev

to Oracle Cloud

ocCl

SQL Developer

g Learn Developers Support Marketplace Q @ ©

ns Why OCI  Customers P

Oracle SQL Developer is a free, integrated development environment that simplifies the
development and management of Oracle Database in both traditional and Cloud
deployments. SQL Developer offers complete end-to-end development of your PL/SQL
applications, a worksheet for running queries and scripts, a DBA console for managing
the database, a reports interface, a complete data modeling solution, and a migration
platform for moving your 3rd party databases to Oracle.

Download SQL Developer Download SQL Developer Data Modeler

1

SQL Developer application interfaces

The World's #1 Tool for Managing your Oracle Database, Oracle SQL Developer provides users with three interfaces: Desktop, Browser, and Command Line.

Oracle SQL Developer Oracle Database Actions Oracle SQLcl

Oracle SQL Developer is a free, integrated development Formerly known as SQL Developer Web, Database Actions  Oracle SQL Developer Command Line (SQLcl) is a free and
environment that simplifies the development and brings all of your favorite Oracle Database desktop tool's modern command line interface for the Oracle Database.
management of Oracle Database. Java powered application  features and experience to your browser!
for Windows, OS X, and Linux with + 5 Million users. © Very small (25mb), download, unzip, and go!

* Included in Oracle Autonomous Cloud Database « Automatic formatting (csv, xml, json, INSERTs, HTML,
o Available with Oracle REST Data Services for your on- and more)

 Natahaca adminictratinn nramicac inctanrac

* Full featured PL/SQL IDE
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All Things SQL Blog

Oracle SQL 5PL/SQL

oracle.com/sql #] oracle.com/plsql

Products Industries Resources Customers Partners Developers Events Company Q (© ViewAccounts ‘Q Contact Sales

SQL for Accessing, Defining, and Maintaining Data

rovides an easy, elegant, performant architecture for accessing, defining, and maintaining data. Use SQL with Oracle and PHP, Java, Python, .NET,
Hadoop, Node.js, or APEX.

Learn SQL for FREE

Learn SQL

Test your SQL Skills with FREE Online Quizzes Ask TOM for SQL Q&A
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UNREETELUEREPM, FhTEEEREEP

- WNEROJEE, ERAZTERA SQL IEGHIITERIE
- XJLFRETTEER, SQL 2—MiRkELRKANES.
o« WNRIGABEEE SQLIEGH5ERL, B1E PL/SQL H5ERY
o« WNRIEAEERE PL/SQL FfR1T, 1B7E CHMEREIEA T
- AREEKTZIEEERR C RERE=7 APIiY, XE2&EHAE.
o« UNERIGAEBEE CHMSMHIIFEH TR E, ERIREEBINEEENTATE XM,

HEFEMERENIN, SUREMSRIIEIHMERS. LIEURER
ity wREBIFAABENE, EXIRIFEERE! - Tom Kyte
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EHIRmER, SRESIREES A XEEEN
OraclefBER— 1R, Z"OFA¥EEeE], FHEBRINAS TURREER

- HUREEAEINE?

- Oracle Transparent Data Encryption, FoE(&SMN
- HEIRESEIE &

- Oracle Enterprise Manager Data Masking and Subsetting, FEERI&EAIEE, Z#5F3EOracle
- FUERETRHIARE?

- Oracle Data Redaction, FoE(&X N
- RENHINECE, SebEFIRIRT

- Oracle Multi-tenant
- RO

- Oracle Database In-Memory, FTEEXMFH
- JSON, Spatial, Graph, JEEMILAEUEE...

- OracleEHURERE, RESST
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H3COracle KR E

SQL> create profile one_session 1imit sessions_per_user 1;
Profile created.

SQL> alter user scott profile one_session;

User altered.

PIAE AT 2 ERET] SCOTT WK, 2B RS R :

SQL> connect scott/tiger@PDB1

Connected.

SQL> host sqlplus scott/tiger@pPDB1

ERROR:

ORA-02391: exceeded simultaneous SESSIONS_PER_USER 1imit
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User Profilei B LA FRZH15

FIFRHERAY WESYIEPSEY
EEZYaTLAFIResource Manager

A FAILED_LOGIN_ATTEMPTS
A SESSIONS_PER_USER |
| PASSWORD_LIFE_TIME
| CPU_PER_SESSION
| PASSWORD_REUSE_TIME expr
— CPU_PER_CALL
integer ~— PASSWORD_REUSE_MAX >+ UNLIMITED
— CONNECT_TIME L
— >+{ UNLIMITED — PASSWORD_LOCK_TIME DEFAULT
— IDLE_TIME
DEFAULT —{ PASSWORD_GRACE_TIME HH
— LOGICAL_READS_PER_SESSION |-
\ INACTIVE_ACCOUNT_TIME V
N LOGICAL_READS_PER_CALL N e f N
.unction
 COMPOSITE_LIMIT }———+—~ m
- PASSWORD_VERIFY_FUNCTION >+ NULL
=1
DEFAULT
PRIVATE_SGA |>-{ UNLIMITED /
L J expr
DEFAULT | PASSWORD_ROLLOVER_TIME

DEFAULT
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-- Bind variable
create or replace procedure procl

as
= begin
for 1 in 1 .. 10000
= loop
execute immediate
| "insert into t values ( :x )' using i;
= end loop;
- end;

Copyright © 2024, Oracle and/or its affiliates |

21
22
23
24
25
26
27
28
29
30
31

I -- No bind variable (Literal)
create or replace procedure proc2

as

begin

end;

for i in 1 .. 10000
loop
execute immediate

'insert into t values ( '||il]")';

end loop;
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- OLTPER%, Literal RIRELUEREIERERIFE—
K3RE8
- Literal SHUEHNT, EZAI1latch, HDFHIF
K, IRESIEENRY BT 40000 -
- BT E{EFIEET, ——
- ERPETEEZ TR, BEAY EE. X
FEZHEF. FEEPNRFEABETEESR 20000
R, MEBEAETZZE sQL EFAKTE

10000

Logon Hard Soft Optimal
Logoff Parsing Parsing
EXACT
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Photo by Nickolas Nikolic on Unsplash

Lock vs Latch vs Mutex

Latch2R2ERAH, BB,
MR MR TR FEIE,
AT ER AR, &SRS VEERPL/SAL.



https://unsplash.com/@nickolasnikolic?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/H-HEAERo_fk?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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TR vs 2L SIS

-- IZ1TEE1E (row by row)

declare

cursor ¢ is select s.* from ext_scan_events s;

r ckrowtype;
begin

open c;

loop
fetch ¢ into r;
exit when c%notfound;
insert into stagel_scan_events d values r;
commit;

end loop;

close c;

end;

Copyright © 2024, Oracle and/or its affiliates |

(o [Yoll =T o=
cursor c¢ is select s.* from ext_scan_events s;
type t is table of ckrowtype index by binary_integer;
a t;
rows binary_integer := 0;
begin
open c;
loop
fetch ¢ bulk collect into a limit array_size;
exit when a.count = 0;
forall i in 1..a.count
insert into stagel_scan_events d values a(i);

commit;
end loop;

close c;

end;




RuJgeRBETFESIFE

alter session enable parallel dml;

insert /*+ APPEND */ into stagel_scan_events d

select s.* from ext_scan_events s;

commit;
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ABEZ Commit
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ABEIE Commit
OraclefiEE+, A EHRERIR

38401685017

direct path 5.35

nologging
parallel - g

direct path 12.38

nologging _ 12.51

16.12

direct
Ry

conventional path 39.52
bind array(s000) | =55
conventional path 76.46
bind array(250) [ 7.7
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
BRI
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THREAZTEZIKHIE?

Table SSB.LINEORDER:
384016850 Rows successfully Tloaded.
0 Rows not loaded due to data errors.
0 Rows not loaded because all WHEN clauses were failed.
0 Rows not loaded because all fields were null.

Space allocated for bind array: 4369 bytes(1l rows)
Read buffer bytes: 1048576

Total logical records skipped: 0
Total logical records read: 384016850
Total logical records rejected: 0
Total logical records discarded: 0

Run began on wed Apr 12 10:31:29 2023
Run ended on Sun Apr 16 17:36:08 2023

Elapsed time was: 103:04:38.86
CPU time was: 10:30:15.31
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Explicit Everything
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e EHAN . EEGBImplicitiR(E

SELECTiEAQ)BRHEIEES
- AE select *
- INSERTiEQIRBHEIEESSZ
- AHinsert into <table_name> values ()
- Z)Fautocommit (AUTOCOMMIT, EXITCOMMIT, ...)
- BARISERUESRE, AERET AR R
- to_char(), to_number() ...
- BRFEEE EERETL, ESalRT\ HHAFORTY AR
- to_timestamp('29-feb-2000 01:02:03.122000’, 'dd-mon-yyyy hh24:mi:ss.ff")
- Where mydate ='01/02/03’ ?7?
- BRBZ: EahaYXFCursor, ERIRIRERUERS
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https://docs.oracle.com/en/database/oracle/oracle-database/19/sqpug/SET-system-variable-summary.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/sqpug/SET-system-variable-summary.html
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DBMS_APPLICATION_INFO £

- BAE?

SQOL FRERT B (SQL_TRACE)

- {EFIDBMS_MONITOR API, TEMNFPERAZIEETF A, SCiRZRinHIN FHRER
EXPLAIN PLAN &4

- FIESQLAYHI T

SQL MonitorigRs

- FRMEBK, RIPEE, BAEX

- FAIERTITRFIRITRITHER
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https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_APPLICATION_INFO.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/performing-application-tracing.html
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