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Who Invented them?

Why?

When?

Why cluster were invented?
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Oracle started with clusters in
Version 6.2 (1988)

SYSTEMS & SOFTWARE

OpenVMS

Oracle Parallel Server

Oracle passes beta test
at Hartford Insurance

BY JEAN S. BOZMAN
CW STAFF

HARTFORD, Conn. — The
Hartford Insurance Co., one of
the few sites to beta-test Oracle
Systems Corp.’s repaired re-
lease of its Version 6.0 relational
database management system
for Digital Equipment Corp.
Vaxclusters, reports substantial
performance improvements
over using Version 6.0 on a sin-
gle VAX machine.

“What used to take 30 to 50
seconds now takes two to 10 sec-
onds to do,” said James J. Bosco,
manager of Group Information
Processing and Reporting at
Hartford's Employee Benefits
Division. “We concluded in the
week we tested it that we had
put enough [data] through it to
know that it worked,” he said.
‘“We have a sophisticated

11U

[claims] application, and every
aspect of it worked fine.” The
Employee Benefits Division sells
group insurance to outside cus-
tomers.

The test came in December
1990, when database managers
from Hartford set up a test bed of
two VAXs. Bosco said the claims
application used in the test was
one used in production on single
VAXs at Hartford. Until now,
single copies of Oracle 6.0, run-
ning on separate VAXs, have had
to share data over Hartford's
Decnet communications net-
work.
“We use Decnet because we
couldn’t run the Vaxcluster ver-
sion of Oracle 6.0,” Bosco said.
Instead, Oracle’s SQL*Net in-
terconnect software links the
multiple Oracle DBMSs at Hart-
ford. Once Oracle 6.2 is shipped,
however, multiple machines on a

Vaxcluster will be able to share a
copy of Oracle’s DBMS, storing
data in shared disk memory.

Oracle was forced to remove
Oracle 6.0 support for Vaxclus-
ters in late 1989, when exces-
sive resource contention forced
users to abandon the product
[CW, Feb. 18]). While repairs
were being made to Oracle 6.0,
which had special transaction
processing features and the new
PL/SQL development language,
users continued to use Version
5.0 on Vaxclusters or to support
Oracle 6.0 on single VAX ma-
chines.

Deferred updates
Analysts said they believe that
Oracle 6.2 works by deferring
database updates, reducing the
number of I/O transactions that
must pass through the Vaxclus-
ter's DEC Lock Manager. The
DEC Lock Manager is integral to
any Vaxcluster, preventing mul-
tiple VAXs from writing to the
same portion of disk memory at
the same time.

Although Oracle 6.2 cooper-
ates with the DEC Lock Manag-

er, it also contains its own “dis-
tributed lock manager,” Oracle
executives  said  recently.
“They're doing their own log-
ging [of Oracle 6.0 transactions]
and their own locking effective-
ly,” explained Donald Feinberg,
director of the Software Man-
agement Strategies program at
Gartner Group, Inc. in Stamford,
Conn. “Using the DEC Lock
Manager function is expensive,
so they use it minimally. If you
use the DEC Lock Manager too
much, your instruction path adds
too much overhead [to the Vax-
cluster system].”

Like others in the beta-test
program, Bosco said he is ready
to install 6.2 as soon as it official-
ly becomes available. (The prod-
uct is to be formally introduced
later this month.) The Hartford
has some 40 VAXs in a corporate
network, in addition to a number
of IBM mainframes. However,
the firm has had to hold off on
clustering some of those VAXs
in the absence of the Oracle 6.2
software. ““As soon as they re-
lease it,” Bosco said, ‘“‘we’re
ready to go.”
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First online documentation that | found
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Oracle7 Parallel Server Concepts and Administrator's Guide

Node 1

Hode 2

Hode 3

Oracle Instance

Oracle Instance

[oewr ] [Lawr | [ Lok ...

[oEwR | [Lawr | [ Lok ...

Oracle Instance

[oEwR | [Lowr ][ Lok ...

https://docs.oracle.com/cd/A57673_01/DOC/server/doc/SPS73/toc.htm

.

Confidential



2Proseed
HISTORY OF CLUSTERS WE SIMPLIFY COMPLEXITY.

7 Uvacle Uneversdd Inmtaller

M 0 Or scbe Unirversal Inwtaller: SnntaBotum Types

PR ful DAahacs Wt WM, i BALK (SN as

N Oracle Databiase 19¢ inctaller - Step 2 0f 9 =
. Jutum Ous
C ORACLE
- Ywku -n:n-— :aam Databasn st allation Option 1 S
H H v Castaamen Coten AT e T o S AN VAT EN oy w a0t 35 ST
Help T it = ORACLE Lo My Servene ST |
| & Oracle Database Cloud Service Wekorel  RESTAPW
! Instances
I pe—
: YOu OOAT Pawe ATy SAVICH IVIANGEE. ATEr Maatng [N (rerege i ies, Uke Dhe
| bution % creste » service.
e 1

| Now 1o creating a service instance?
exn 8 woR0
[ rgy—

» Service Craate and Delete Haory

At Craeim Comvmt UN Lo iune  Teres of Ue | o Py St
et ) T Crme embes e aama N

12 Copyright © 2019, eProseed and/or its affiliates. All rights reserved. | Confidential



2Proseed
HISTORY OF CLUSTERS

Oracle Initial Initial Terminal Terminal
Database Release Release Patchset Patchset
Version Version Date Version Date
23 1979
313 1983
41.40 1984 4144
5.0.22 (5.1.17) 1935 5122
6.0.17 1938 6.0.37
6.2.0
7.0.12 June 1992
710 May 1994
72.0 May 1995
730 February 1995 734
303 June 1997 305
8150 1993 8174 | August 2000
9.0.1.0 2001 9015 |December 2003
9201 2002 9208 |April2007
10.1.0.2 2003 10.1.0.5 |February 2006
10.2.0.1 July 2005 13 102.0.5 | April 2010
1106 September 2007 11.1.07 | September 2008
11.2.0.1 September 2008 ['¥] 11204 | August 2013
12.1.01 July 2013 [17] 12.1.02 | July 2014
September 2016 (cloud)
Oracle Database 12¢ Release 2 | 12.2.0.1 S p—
e s itation neadaqy | P 2018 (cloud: 18.1 qyfetatian nesded]
alabase 8¢ e July 2018 (on-prem: 18 3,0jlcatian needed]
February 2019 (Exadata)
April 2019 (Linux and other platforms)
Oracle Database 19¢ 19.0.0 June 2018 (dloud)
August 2019 (most recent patch set)l 1!

Legend: || Old version Older version, still supported Latest version

13 Copyright © 2019, eProseed and/or its affiliates. All rights reserved. | Confidential
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HISTORY OF CLUSTERS

DBUA Supports RAC

Cluster Filesystem
RAW Devices (Popular)

Rman autolocation

Real Application Clusters Guard Il

https://docs.oracle.com/cd/B10500 01/rac.920/a96597.pdf
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Oracle Universal Installer: Summary,

Summary
Oracle9i Database 9.2.0.1.0

o-Global Settings E
Source : fmntfcdrom/stage/products. jar
Oracle Home : fuOl/appjoracle/product/9.2.0 (OUIHome)
Node Name : nodel-pub
Node Name : node2-pub
Installation Type : Custom
—-Product Languages
LEnglish
—-Space Requirements
I L,’ Required 1.83GB (includes 91MB temporary) : Available 11.23CB
New Installations (203 products)

il

Advanced Queueing (AQ) AP1 9.2.0.1.0
Advanced Replication 9.2.0.1.0
Agent Required Support Files 9.2.0.1.0

EAp ache Configuration for Oracle Java Server Pages 1.1.2.3.0
Anache Canfinurarian far Oracle XMI Develaner's Kir 9 2 010

ORACLE

Installed Products... B Previous M Instail
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Oracle SE and EE

Specify File Locations

Source
C h a n ges O n O U I; VI P CA, D B CA Enter the full path of the file representing the product{s) you want to install:
Path: IIoonraclerdepom Oa/Diskl1/stagefproducts xml \f’i Browse... |
Destination
Enter or select a name for the installation and the full path where you want to install the product.
Cl uvfy Name: [HomeCRS B
Path:  |optioraclefproductiCRS '~/ Browse.. |

AS M O r O C FS Ahout Oracle Universal Installer... 3

Help ./,l Installed Products... ),l Back | MNext /,I In;tall Cancel ',,l
2 Homes (ASM and RDBMS) S

https://docs.oracle.com/cd/B19306 _01/install.102/b14207/whatsnew.htm#i973255

17 Confidential



Oracle Clusterware Doc Separately
Clone procedure for Clusterware
ocrconfig —manualbackup

Add Voting disks online

Monitor clusterware on EM

v _.Oracle Universal Installer; Specify Cluster. Nodes to Add to Installation
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(=][*]

ORACLE’
DATABASE 11
Specify Cluster Nodes to Add to Installation

Existing Nodes

The following nodes are already part of the installation.

}IExisting Node }Private Node Name
racl racl-pwt racl-wip

\Virtual host name

Specify New Nodes A
Enter the public node name and private node name for nodes that you want to add to this installation.

}’Public Node Name  Private Node Name

|Private Node Name jVinual host name
rac2 [rac2-pwt |rac2 -vip

Help )I Installed Products... jl Back

Install ) Cancel

https://docs.oracle.com/cd/E11882_01/install.112/e41962/whatsnew.htm#RILIN913

Confidential



2Proseed

WE SIMPLIFY COMPLEXITY.

HISTORY OF CLUSTERS

‘_
. Specify Install Locations ORACL'E g
Grid Infrastructure AR Svosq1
B snioad Softvare Updats Spe(ﬂ‘f locations Tor Oracle base, where 1o install the sonware,uhere 10 place 1he Oracle Cluster

Registry (OCRY, and which operating system group should be given the administrative privileges
(SYSASM) for Oracle Autormatic Storage Management.

Cluvfy fixup scripts

Oracle Bage: I/uOlfapp;‘orncle ['| _Bmwsej
- Install Locations Software Locatlon: [fu01s2pps11.2.0 37011 [¥]  Browse |
o Prereguisite Checks — =
Cluster Regiztry Storage Type: IOracle Automatic Storage Management 'l
- <23l ¥ 2 4C | L : i lar { Browss ;
OCR and Voting on ASM o . |
a O I g O Confirm Bassword; I””""" ]
0SASM grous: |apa v

SCAN

Help I < fack I Mext > I stall | Cancel

https://docs.oracle.com/cd/E11882_01/install.112/e41962/whatsnew.htm#RILIN913

19 Confidential
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T FA Specify Install Lacations ﬂ PQACLE' 11g
DATABASE

Specity locations Tor Oracle base, where 10 Install the softaare, where 10 place the Oracle Cluster
Registry (OCR), and which operating system group should be given the administrative privileges
(SYSASM) for Oracle Autormatic Storage Management.

Policy or Admin-Managed

Oracle Baze: I/un'l fappforacle [v] Brouse l

Software Location: |/u01!app]112.0 3/grid |w| Browse I

el 113
w Prereguizite Checks
n e n O e Cluster Regiztry Storage Type: |0rac|e Automatic Storage Management ']

SYSASM Password: I""""”‘"

Redundant interconnect | i —
Multiple SCAN net (11.2.0.2)

Help | | <gack || pext> | | Cancel |

https://docs.oracle.com/cd/E11882_01/install.112/e41962/whatsnew.htm#RILIN913
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B Oracle Grid Infrastructure 12c Release 1 Installer - Step 14 of 19 —

O FaC | e AS IVI F i Ite I D rive I Specify Installation Location

ORACLE 1

GRID INFRASTRUCTURE

—

Rapid Home Provisioning i
TFA installed with grid ingfra

C—C —( — ~—}—~C—(—(—(—[§—( —}_—(—( —_ —}—}

Installation Option

Cluster Type

Installation Type

Product Languages

Grid Plug and Play
Cluster Node Informatioh
Network Interface Usage
Storage Option

OCR Storage

Yoting Disk Storage
Eailure Isolation
Management Options
Operating System Groups
Installation Location

Root script execution

Help

Specify the Oracle Crid Infrastructure for a Cluster Oracle base. By default, Oracle Crid Infrastructure is
installed in a path indicating the Oracle Grid Infrastructure release and grid infrastructure software
owner.

Qracle base: []uﬂl,’app,’oracle |v| |B[owse...

Specify a location for storing Oracle software files separate from configuration files in the Oracle base
directory. This software directory is the Oracle Crid Infrastructure home directory.

Software location: I}uUl/app,‘lZ.lAOAZ/grid |v| |Bromrse..‘

= Back ” Next = Cancel

https://docs.oracle.com/database/121/RILIN/release_changes.htm#BABDHEBF

21
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Oracle Grid Infrastructure 12c Release 1 Installer - Step 14 of 19

DB Upgrade Automation — DBUA

7
Specify Installation Location

ORACLE

GRID INFRASTRUCTURE

DBCA Support CDBs in RAC
Enhancements to CHM

Installation Option

—

s Cluster Type

Installation Type

Product Languages

Grid Plug and Play
Cluster Node Information
Network Interface Usage
Storage Option

OCR Storage

Yoting Disk Storage
Eailure Isolation
Management Options
Operating System Groups
Installation Location

Root script execution

C—C —( — ~—}—~C—(—(—(—[§—( —}_—(—( —_ —}—}

Help

Specify the Oracle Crid Infrastructure for a Cluster Oracle base. By default, Oracle Crid Infrastructure is
installed in a path indicating the Oracle Grid Infrastructure release and grid infrastructure software
owner.

Qracle base: []uﬂl,’app,’oracle |v| |B[owse...

Specify a location for storing Oracle software files separate from configuration files in the Oracle base
directory. This software directory is the Oracle Crid Infrastructure home directory.

Software location: I}uUl/app,‘lZ.lAOAZ/grid |v| |Bromrse..‘

= Back ” Next = Cancel

https://docs.oracle.com/database/121/RILIN/release_changes.htm#BABDHEBF
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Flex ASM

Flex Cluster

VIP using IPv6

Policy-Based Cluster Management
Roles: SYSBACKUP, SYSDG, SYSKM
RAC just on 64bits

_REG replace PMON (LSNR)

2Proseed

WE SIMPLIFY COMPLEXITY.

Oracle Grid Infrastructure 12c Release 1 Installer - Step 14 of 19

Specify Installation Location

ORACLE"

GRID INFRASTRUCTURE

Installation Optioh

—

st Cluster Type

Installation Type
Product Lahguages

Grid Plug and Play
Cluster Node Information

Network Interface Usage

Storage Option

OCR Storage

Yoting Disk Storage
Eailure Isolation
Management Options

Operating System Groups

Installation Location

Root script execution

C—C —C— 4—\;—(:—(—(—(%—( —}—(—(—(—(—3—}

Help

Specify the Oracle Grid Infrastructure for a Cluster Oracle base. By default, Oracle Grid Infrastructure is
installed in a path indicating the Oracle Grid Infrastructure release and grid infrastructure software

owner,

Oracle base: {/uleapp/oracle

[vl ‘ Browse...

Specify a location for storing Oracle software files separate from configuration files in the Oracle base

directory. This software directory is the Oracle Grid Infrastructure home directory.

Software location: [{uOlfapp;lZ.l.U.ngrid

[v| | Browse..

= Back || Next >

Cancel

https://docs.oracle.com/database/121/RILIN/release_changes.htm#BABDHEBF
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Select Cluster Configuration i ORACLE 120
GRID INFRASTRUCTURE

Domain Services Cluster

.. Configuration Option Choose the required cluster configuration.
115

1 . - ~
P Cluster Configuration (5) Configure an Oracle Standalone Cluster

Cluster for Applications e

| () Configure an Oracle Domain Services Cluster

() Configure an Oracle Member Cluster for Oracle Databases

Extended Clusters

T

[

;.

| y oy

‘T : z () Configure an Oracle Member Cluster for Applications
T

|

T

[

Scan Listener http protocol

Oracle Extended clusters are special purpose clusters that constitute nodes which span across
multiple sites. Specify a minimum of 3 site names and a maximum of 5 {e.g., siteA, siteB,
siteC).

["] Configure as an Oracle Extended cluster

]’ ﬂelm < Back “ Mext = j Cancel ’

https://docs.oracle.com/en/database/oracle/oracle-database/12.2/riwin/changes-in-this-release-for-oracle-
real-application-clusters.htmI#GUID-03FE2B99-5DC1-4AFG+961E-B6EE7O0DFE7DE Confidential
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g{)racle Grid Infrastructure 18c Installer - Step 2 of 9

=10l x|
S i m p I ifi e d I m a ge - B a S e d Select Cluster Configuration 1 C ORACLE

Grid Infrastructure

2 Confiquration Option Choose the required cluster confiquration.

1 . . .
o Cluster Configuration () Configure an Oracle Standalone Cluster

! Operating System Groups -
Re a d O n I O ra C I e H O m e T () Confiqure an Oracle Domain Services Cluster
- Y l

’]\ (") Configure an Cracle Member Cluster for Cracle Databases

] () Configure an Cracle Member Cluster for Applications

] Oracle Extended clusters are special purpose clusters that constitute nodes which span across
S h d R R R C . multiple sites. Specify a minimum of 3 site names and a maximum of & (e.g., sited, siteB, sited).

[] Configure as an Cracle Extended cluster

Help

< Back ” Hext = Cancel

https://docs.oracle.com/en/database/oracle/oracle-database/18/riwin/changes-in-this-release-for-oracle-
real-application-clusters.htmI#GUID-03FE2B99-5DC1-4AF@-961E-B6EE7O0DFE7DE
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P W || Directors -------
b

Sharding Key
CustomerlD=28459361

Connection
Pools
Shard

‘ .- = Catalog

Shard

https://www.oracle.com/database/technologies/high-availability/sharding.html

26 Copyright © 2019, eProseed and/or its affiliates. All rights reserved. | Confidential
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Root Scripts Automation Support s tosr contrsto 19¢ o=acie ‘

Confiauration Option Choose the required cluster configurstion

Resupport of OCR and Voting on ASM FYT T o

‘ T Operating System Croups
GIMR optional

() Configure an Oracle Domain Services Cluster
() Configurs an Oracle Member Cluster for Oracle Databases

() Configure an Oracle Member Cluster for Applications

Oracle Extended clusters are special purpose clusters that constitute nodes which span across multiple
sites. Specify aminimum of 3 site names and 2 maximum of 5 {e.g., siteA, sited, siteC).

|

|

f rer
Sl
T : - |

[7] Configurs as an Oracle Extended cluster

<Back | Nexi> || e

https://docs.oracle.com/en/database/oracle/oracle-database/19/rilin/release-changes.htmI#GUID-
AB654 897-309 D-442 2-B 140-E 1A6 F02 FF349 27 Copyright © 2019, eProseed and/or its affiliates. All rights reserved. | Confidential
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Database
Create Service

Cancel . Next )
Service Details Confirm

Service
Provide basic service instance information.

* Service Name _ (7] * Service Level Oracle Database Cloud Service E‘ (7]
Description _ (7] * Metering Frequency =~ Monthly E‘ (7]
Notification Email _ 1] * Software Release  Oracle Database 12¢c Release 2 B €
Region | NENENGgGEE E‘ 3 * Software Edition ~ Enterprise Edition - Extreme Performance B (9]

* Database Type ~Database Clustering with RAC E‘ (7]

https://docs.oracle.com/en/cloud/paas/database-dbaas-cloud/csdbi/use-rac-this-service.html

28 Copyright © 2019, eProseed and/or its affiliates. All rights reserved. | Confidential
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