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Overview

A The Paper that started itéf. F. Codd
A SystenR & Ingres

A Oracle is Founded as SDL
AV1-V1lg

A Why did Oracle win?

A Future market direction

A Summary



196 8: E . F. o0Ted C
Invents Relational Theory in his mind
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o T IBEQUEL/DML paper got accepted to 1974 SIGMOD. Several
later | gota call fromaguynamhedr r y EIl | 1 son wh
basically used some of the ideas from that paper to good advant

d Don Chamberlin, then IBM (SQL Reunion, 1€



1970 Coddos Fam

0 In 1969 E.F. Codd publishes thrternal versioof
his famous paper internally to IBM.

0Junel970 Edgar 0 puwlelg pulblishesC o
the paper: A Relational Model of Data for Large
Shared Data Banks (Pgs.-387)

Alnformation should be stored in tables

AIBM refuses to implement his mottepreserve revenues
of IMS/DB

A Customers pressured IBM to build it (SysRepmnoject) and
a relational language SEQUEL (Structured English Query
Languagelater SQL).Oracle used p#launch conference
papers to write their own SQL & launched it first. 4



B A Relational Model of Data for Large Shared Data Banks

Reprinted from Communications of the ACM, Vol. 13, No. 6, June 1970, pp. 377-387. Copyright © 1970, Association for Computing Machinery, Inc.

¢ 1. Relational Model and Normal Form

1.3. A Relational View of Data

The term relation is used here in its accepted mathematical sense. Given sets S1, S1, -, Su, (not necessarily distinct), R is a relation on these # sets if
from S1, and so on. We shall refer to 57 as the jth domain of R. As defined above, R is said to have degree n. Relations of degree 1 are often called un

For expository reasons, we shall frequently make use of an array representation of relations, but it must be remembered that this particular representati
represents an n-ary relation R has the following properties:

Each row represents an n-tuple of R.

The ordering of rows is immaterial.

All rows are distinet.

The ordering of columns is significant - it corresponds to the ordering 51, 51, -, Sk of the domains on which R is defined (see, however, remar

The significance of each column is partially conveyed by labeling it with the name of the corresponding domain.

The example in Figure 1 illustrates a relation of degree called supply, which reflects the shipments-in-progress of parts from specified suppliers to sp;
supply (supplier part project quantity)
1 2 5 17
3 5 23
3 7 9
7 5
1 1 12
Figure 1. A relation of degree 4

One might ask: If the columns are labeled by the name of corresponding domains, why should the ordering of columns matter? As the example in Figur



Somewhere along the way... 1976

A A
ol n November of 1976,
SystelR Pr oj ect éand SQL,
for accessing a relational database was publis
al so by | BYWevReseading thah €
paper and were stunne
And we sai d, O0OWow, foa
has ascribed a mathematically consistent and
complete way of managing and retrieving

Il nf or mati on. O Never

- Larry Ellison, 1995 Smithsonian Interview
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INGRES 01974
ANteractive Graphics Retrieval System

Lab Notes

Research from the College of Engineering, University of California, Berkeley

1974: The release of INGRES and the birth of the database industry
| by David Pescovitz

a4
S Printer- friendly version
Volume 3, Issue 8
October 2003

At the dawn of the digital age in the 1960s, large
corporations began to migrate from paper records to
digital files. The problem was that there was no easy way
to find what you were looking for in the massive amounts
of data stored. In the mid-1970s, UC Berkeley engineers
pioneered a system to organize and access data that, in
turn, spawned a $7 billion dollar industry now driven by
In This Issue companies like Oracle, Microsoft and IBM.

Subscribe to
Lab Notes now!

In 1970, IBM researcher E. F. Codd published a seminal
paper outlining a novel way to organize and access data.
Codd's "relational model of data for large shared data
banks" called for information to be stored in tables that
could be searched using a high-level language. Instead

Diagnosis On A Chip

A High-Tech Toast To
Better Wines

of searching through one record at a time, the user could michael Stonebraker, co-inventor of
Ultimate Auto-Pilot specify a single query that would be performed across all the relational database.

of the data. For example, the new approach would enable




INGRES 01974
INteractive Graphics Retrieval System

0 1972Michael Stonebrakgot a grant for a geqery
database system that would become INGRES

OMIi chael Stonebraker, Eu
iIncluding students coming and going work on INGRE

0 Used QUEL instead of SQL

0 In a 1976 paper at ACM, Stonebraker, Wong, Kreps
He |l d wr o tTke Dasigp ang Implemenation o
NGRES 0

0 Some hostility between Berkeley and IBM group.




#1974+ POSTINGRES

0 Berkeley students Jerry Held and Karel Youseffi wer
on to buildNonStop SQL (Tandermpased on Ingres.

0 Robert Epstein (chief programmer at Berkeley) along
with students Paula Hawthorne, Mike Ubell and Eric
Allman formedsybase

0 Sybase was licensed to Microsoft in 1992 and re
orandedsQL Server

0 Postgres (PostgreSQ1996)s another Stonebraker
oroject started in 1985. He decided to build a Post
ngres database, again at Berkeley. The code base
ngres & Postgres started and remain separate. o




Somewhere along the way... 1976

! oLarry called up from SDIHe had heard about the
System R prototype ahd wanted to make sure that
his product was fully compatiiigh it, right down to
the error code values. We went and asked Frank,
can give our error codes to this guy Ellison and he
O Nodtbhose are I BM Confi d

- Don Chamberlin, then IBM (SQL Reunion, 199¢

ool r e maiM®78 we were publishing everythil
that would come to our mind either implemented ol
not implemented, or dreamed of; and then all of the
sudden there was a barr

- Franco Putzolu, then IBM (SQL Reunion, 1995)




Somewhere along the way... 1976

doPeople should know t he
prohibited. Patents at this time were prohibited by t
company and the Supreme Court. Software paten
- Mike Blasgen, then IBM (SQL Reunion, 1995)

ool f we had not publ i she
(SQL/Relational) would have failed. Now the reas:
would have failed is th&M would have ignored ito

- Mike Blasgen, then IBM (SQL Reunion, 1995)

O | t hi nk there I s a wor |
-Thomas Wat son, IBI\/IﬂC



Somewhere along the way... 1976

oThi s paper came out d
research (Systetfh & S QL) é | n N
saw the paper, and thought that, on the basis o
research, we could build a commercial systed).
I n fact, I f we were ¢c
research, build the commercial system, and bes
to the marketplace with this technologgcause w
t hought we coul d move

- Larry Ellison, 1995 Smithsonian Interv

12




1977: Oracle Begins as SDL
Software Development Laboratories

oln fact, when | started Oracl

At best,| hoped we would have fifty people in the company and mak

good living About five years into the company, it became pretty clea

the hori zons were unlimited. T
d Larry Ellison (Nicole Ricci Interview, 1998)



1977: Relevant Pr®racle Events

f
A Prior to forming a compangpb Miner & Larry Ellison were working
for Ampex on a CIA projectcotlea med oO©®©r akcaery

MIi ner should be his boss sinc

AEdOate{ t he third founder) was Ww
menti oned hi s wifedos name and
high school.

A Larry went to Precision Instruments and found out abiifia
project which was subsequently landed by the founders

A When the company Software Development Labs (SDL) was form
Bob Miner (35) was the President as Larry (32) was still at Precis
Instruments. Bruce Scott (24 years old) was the first developer

A They finished 90% of the work of the two year project in the first

andused the money to write the Oracle database in the second y
14




1978: Relevant Pt®racle Events

A Bob wanted to use the 200K they had saved on an IS/
product for the PDP11. He thought an access layer wze
neededLarrywa s not 1| nt e halbdered |
followingthe SystelR papers as wel |
original paper.

A Larry brought a paper on SEQUEL/2 and asked if Bob
Bruce could code it. They thought it would be easy en

A Bob Miner and Bruce Scott coded the new provhits
Ed finished the consulting project.

A In 1978, The&ClA is first customer, yet the product is not
released commercially as of yet

A SDL changes its name to Relational Software Inc. QI;QS




oWhy was Oracl e

ol 6ve thought about this a |c
were a lot of other databases (like Inares) out there that we hea
wasreall ar r y 6 s c;" o T B

thing work no matter what € S
you an example | tell people e
had space allocated tous ane&==——
the computer ==

string the wiring. Larry picks
of the wall and says there yol
hole, make it happsomehow.

right timeo

- Bruce Scott (Select Magazine Interview with Rich Niemiec, 2001

16



v
The greater the difficulty, the more glory In
surmounting it. Skillful pilots gain their
reputation from storms and tempests

-- Epictetus, Greek philosopher (c. 5&. 135)




Version 1

A There was no Version 1!
A There was never a plan for a Version 1.

ALarry didnot believe
product

18



1979: Oracle Version 2
Competing with Hierarchical Databases

Does anyone ever ask for their money back? Nc
they used to ask us for their DATA back.

- Larry Ellison (answering question during the early versions of Oreé



ﬁ
olhere were four of usVe invested $2,000 of our own
money in Oracle. And there was no outside funding.

St li1t1con Valley and 1 ts f
even meet with you.hey invested Iin hardware
companieseée they would | e

for 45 minutes until you finally got the idea they woulc
not see you. An then the receptionist would search y
briefcase to make sure you were not stealing copies ¢
Business Week from the coffee talle. were persona
non grata in the venture capital community.

- Larry Ellison, 1995 Smithsonian Intervigw



1979: Version 2

A Written in Assembler LangudgePDP-11.

A Thefirst commercial version of the database is sold to Wright
Patterson Air Force Base in November of 1670 was o0 n
road 4 weekseéel did the I nstal

A 1t would be the first commercial version of any relationa e
database sold.

A 19828 RSI changes its name to Or&slstems Corporatior
(OSC) and then simplifies the name to Oracle Corporat

A 19816 The first tool, Interactive Application Facility (IAF
which I s a predecessor to
created.

A 1982- Sohaib Abbassi is hiredt of the University of Illinois &
and heads the Developer Product which would become fi
(Oracle has 30 employees at the time and $4M in Revenue

21



1979/1980: SIGMOD Conference

remember seel

€ puweErl Ul d 4600UKX
Agja@ machine which
It 1 n th

M Systétnleam 22


http://www.cs.nott.ac.uk/~ef/ComputerXHistory/PCbyDec-pdp/1985-LSI11-23-DSCN1515.jpg

#. 1979/1980: SIGMOD Conference

ol thought, "Simple,
People will buy it."

- Mike Blasgen, IBM Systdétnleam

23



This presentation dedicated to the memory of the founder of DEC:

Ken Olsona Digital Equipment Corp. (DEC)
' Died this yeard Feb. 2011 at age 84)

Where would we be without DEC (launched 1957)?

A Oracle written for the PDR11

A Microsoft wrote first version of BASIC on PDPLO

A At its peak, DEC was 29 largest computer maker behind IBM.

Alt got rid of the original 0c¢
PDP = Programmed Data Processor;
VAX = Virtual Address eXtension

What he said (said he was taken out of context):
oThere I s no reason for a
- Ken Olson, DEC

JET

What he meant (he later clarified):
He could not envision a day



http://news.yahoo.com/nphotos/FILE---1992-file-photo-Digital-Equipment-Corp-co-founder-Ken/photo/110208/3564/urn_publicid_ap_org_a38d5f345696450da41ba826285e0b32/s:/ap/20110208/ap_on_hi_te/us_tec_obit_olsen_1

1983: Version 3 —-——.
Rewrite to C

l
E
‘ - R

We had oufirst user conference which drewb®5
people and | thought.

- Bruce Scott (scott/tiger)



| UD

A Bob Miner is focused

1983: Version 3

A Written in C for portab

Dennis Ritchie, father of Unix and C
programming language, dead at 70

By Bob Brown

which is gaining custo | ———

A Bruce Scott is the mai
A The conversion is don
A Bruce Scott leaves an

A Bob Miner is left to su
and writing Version 3.

A Version 3 is the FIRS

Dennis Ritchie, the
software developer
who brought the world
the C programming
language and Unix
operating system, has
died at the age of 70

Ritchie (known by the
username "dmr") was
part of a dynamic
software development
duo with Ken
Thompson at Bell
Labs, which they

joined in 1967 and
1966, respectively



1983 1984: Version 3 & 4

TRY ORACLE'S $1295 SQL DBMS GET FASTER
FOR ONLY $199 TODAY, SOFTWARE WITH
OR ORDER VAPORWARE. ORACLE FOR $399.
S f R ORBUYA ,
FASTER COMPUTER
FOR INFORMIX.

27



1984: Version 4
Adding new tools




1984: Version 4

A Version 4 is the FIRST RDBMS with read consistency.
A Oracle is becoming stable and well known
A Oracle ported to P€Ashton Tate DBASE a huge competitor on Pt

A The forms product (IAP/IAG) includes a series of questions that &
answered which generates a file which can be edited.

A Editing the .INP is a must & continues for several versions after t
despite a not so friendly user interface.

A Oracle is preparing for an IPO.
A Derry Kabcenell improves performance; Beats Ingres on WI benc

OAnd so | went to work at Or a
there,l'd come from IBM and Esvel, where the customer's data's
The first day, walking down the hall, Ed Oates, one of our early
employees, sai®h, seandso's database got hosed again.

- Roger Bamford, (first day at Oracle 1984)°



On Sohaib Abbasi

AdThey hi rthiglis typical Graclg, actuall
they hired this guy straight out of school; a smal
guy; he'd done a little programming. And the firs
thing he did was the UFI thing, and then he bull
IAP, which is this formisased applicatioNobody
at Oracle was held back by lack of experence.

- Roger Bamford, Oracle lead designer V6

30



1985: Oracle Version 5;:
Last version released before IPO




1985: Version 5

A Derry Kabcenell is the lead developer.
A Oracle is becoming mainstream on some platforms.
A Distributed Database & Decision Support

A 5.1 (1986) is the FIRST Distributed database on VMS/
(first hint of RAC thought process)

A The BI (Before Image) file for rollbacks.
A CCF (Create contiguous file) to add a DB file
A IOR W (Warm start the database)

A Oracle goes public in March 1986 after this release an
revenues of $55M USD.

32



1986: Bl for Version 5 (kind of...)

I ANNOUNCING ORACLE

FOR 1-2-3. JUST IN
TINE- 51995,

uu

W yon

WANT A ERO(HuRE?

ORACLE FOR 1-2-31  +iv o e 1o TURN THE PRGE.
THE NEW STANDARD ' ramrir s

| § ey~ o Ay S et et |

e —————— e

A SQL*Calc for Lotus-2-3
A SQL*Graphd A DSS Information to display on line and bar chart



10

Day




March 4, 198@ Sun
(Stanford University N etwork)

35



March 12, 1980 Oracle

ORCL IPO:

Open:15
Close:20.75
Up 38%




ft

ICIrOSO

, 1986 M

March 13

P |

| A N




ADi d the proximity of

0 They were all pushing nproprietary, open systems
eventually that battled the mainframe.

0 Sun and the wave of other UNIX vendors certainly p

Wi nd 1 n Oracleds saill s.
d Microsoft and Oracle had an eventual common foe |
IBM.

d Oracle was the common thread between all of them
d Oracle 50,000x growth since IPO!

38



1987: Oracle Applications Practice

A Oracle is the now the largest DBMS company.
A Oracle Applications group started.
A First SMP (symmetrical multiprocessing) database intrc

A Rich Niemiec along with Brad Brown and Joe Trezzo jc
Oracle and implement thest production client/server
application running Oradier NEC Corporation. Itis a
Osouuppedd 286 machine with
top of each other which require fans mounted on the w.
blowing on the computer at all time = - ,

A 1t was a good year! Aa‘*ﬂ; .

39
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1988: Version 6

otal Rewrite for
ransaction Processing

:/r
. 7>

b=
. =
<% ‘3

=)

-
L2

OThere wer e us dthougholmdeded te n
wear a bulletproofve® e opl e wer e r ea

- Randy Baker, Head of Oracle Support




4. 1983: Version 6

AORows in Versions 3 and
blocks- you know: byte, byte, byte, byte, byte, byte, byt
with no index or anythin§o if you wanted row seguence
number twelve, you'd start at the beginning of the blocl
and you'd start scanning over columns, and.roasd
eventually there'd you'd be, right where you were looki
for. So how do you update a row and make one of the
columns bigger? Well, you shift the rest of the block to
rirght . . .0

- Roger Bamford, Oracle lead designer V6

41




19881990: Version 6

A Roger Bamford / Derry Kabcenell arelead developers.

A First version of V6 is a disaster, but later versions took
market by storm.

A Oracle is mainstream and in many major companies
A PL/SQL is introduced / Hot backup introduced

A Row Level Locking (Roger writes read consistency)!!!
A B-Tree indexes implemented (Andy Mendelsohn)!

A Oracle moves from Belmont to Redwood Shores

A First version of Clustering DEC/VMS only (V6.2)

A Oracle restates earnings and has to do layoffs (1990)
A Oracle hires Jeff Henley and Ray Lane (1992)

42



19880 V6 + Oracle for Lotus 12-3

ORACLE now lets you
do something great for your
Lotus 1-2-3 users

Prowide your Losus 124
wreers immediane oo

e sccess 10 the
critically mecded
s suoeed W Ve
(RACLE, DE2 or
SQUTS mainframe




Oracl e passes th

o0 Atomicity(for a transactionit all succeeds or it all fails
0 Consistencftransaction at a legal state when it begin

ends); canot break 1 nte
0 Isolation( Nobody sees changes in another session |
those changes are commitdetls er | al 1 z ab

o Durability( Once committed, it stays committed! evel
the database craslddast commits implemented by a
quick write of transaction commit record to redo logs

Oracle does not allow dirty reads (uncommitted data),
| ev el Il S oOoread commi t tue



Oracl e passes t he
Multi -Version Concurrency Control

v
0 Multi-Version Concurrency Contadlows for
concurrent access to the database. Oracle Keys:
AThe ITL handles a lot of the DML coordination
ATransaction | D6s & SCNOs a
ANo read/write conflicts

0 Main Databases with a type of MVCC or (MCC)
AOracle
ASQL Server 2005
AMySQL with InnoDB tables, PostgreSQL
AReaders dondt Dbl ock writ#s®r



Transaction ldentifiers
Transaction Layer

0x01 (Ox0005.02a.0000028c 0x0(g8000af.026b.01

XD
0X005.02a.0000028c

v
RBU Header 5

Wrap#

\ 4

slot#
~ 0x02a 0x028c

Data Block

(Chain Latch)




1992: Version 7
. Parallel Query, Triggers & Stored Procedure:

I admire risk takers. I like leaders — people who do things before
they become fashionable or popular. | find that
kind of integrity inspirational."”

LAV ENC | INCON (. /“.n' trivian & (g 4'I Il.".: (R "l'.,t'll'u



1992: Version 7

A Stored Procedures

A Triggers

A Declarative Referential Integrity
A Security Features

A Parallel Query (7.3)

A Larry Ellison announces the Network Computer
(1995) and the internet as a key Oracle strategy.

48



010 010 o . Bob Miner

-
1 [ . /M
| | ' |
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S fissyrian man was developer of oracle technology - 4. ,”I\ - | @ v Page~ Safety v Tools » (-
H Join Date: Feb 2009
Vardin @ Posts: 16

Moderator
'|__ Assyrian man was developer of oracle technology

In September an article written by Walter Gottesman of the Chicago Tribune shocked the Assyrian communities when the name of an Assyrian man was mentioned in
association with the second-largest software company in the world. The article entitled "High-Tech Donor Helps Out Roosevelt Millions Given by Sister of Man Behind Oracle"
revealed the identity of Robert Miner, an Assyrian from Urmia , Iran who was also the developer of the relational database technology used every day a majority of Fortune 500
companies.

Robert Miner, who died six years ago after a year-long battle with Mesothelioma, a cancer of the lining of the lung, designed the first commercial relational database
management system in the world. The Miners, an Assyrian family, emigrated from Ada , a village in northeast Iran , after several members of their family, including the father
and his two sons, were killed during the 1914-1918 massacres against the Christians in Iran and the Ottoman Empire . After a stay in Chicago the family settled in Cicero where
Robert, his three sisters and two brothers grew up. Robert Miner graduated from the University of llinois in the 1960s.

After college, Robert Miner pursued a career in computer science. In 1977, after gaining computer design experience in France and the United States , he co-founded Software
Development Labs. This later became Oracle Corporation. Over the years, he successfully contributed to Oracle's growth and stature in the software area. Mr. Miner gave
anonymously to many organizations. He was particularly interested in giving to educational institutions to provide opportunities that many young people otherwise might not
have.

One of Robert's sisters, Florence Miner, was honored last month with a plague unveiled by Roosevelt University President Theodore Gross, for her family's donation of millions of
dollars. The exact amount was not revealed per Ms. Miner's request, but according to the University officials it was greater than the previous largest donation of $4.5 million.
Miner's donation was used to build two classrooms, each with 24 computers, and a third classroom where students can design computer hardware at Roosevelt University in
Schaumburg . The School of Computer Science and Telecommunications is headquartered at Roosevelt's Albert A. Robin Campus in Schaumburg . It also will have classrooms
and offices in the university's new Center for Professional Advancement in downtown Chicago when it opens in Nowvember 2000.

Miner's donation also helped create a scholarship fund to aid qualifying students. The donation was made possible by transferal of Miner Family's shares in Oracle Corporation.
Over 730 students study telecommunications and computer science at Roosevelt University . In his speech Gross noted that "Robert Miner revered education... The Miner
family's story is one of the great American stories ... an immigrant family braving persecution, coming to America ."

Oracle Corporation (Nasdag: ORCL) develops software for information management and after Microsoft Corporation is the world's second largest independent software



Oracle: #1 in OLAP, too.
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1998: Version 8i:
The Internet Version

ol f t he t Ur ns
computing, weoOre toast

- Larry Ellison, 1998



19971998: Version 8.0/8i

A Two HUGE years

AOracleds strategy shifts tow
development.

A 19978 Oracle Application Server is introducégplications for web
A Oracle is the FIRST web database.

A Oracle Bl tools likBiscoverer are introduced for data warehousir
Tools have native Java support.

A 19983 First major commercial RDBMS (Oracle8) portédiax
A 19983 Applications 11 shipped

A 19983 Oracle is th€IRST database with XML support.

A 19983 Oracle 8i released.

A Integrategava/XMLinto development tools. Oracle is the first
database with native Java supdd®990 OID direction with LDAP
V30 2B entries with sufecond response time. -




Metalink Takes Off!

550,000
500,000
450,000
400,000
350,000 Americas

300,000 W W

250,000
’ il
200,000 EMEA

150,000
100,000
50,000

A Phone TAR Volumes are decreasing at 20% a Quarter
53



2001: Version 9i:
Unbreakable & RA

Unbreakable

Cant break it

[ Owickdl Usbreshsble |

' 2 new user

Ol yeu FRLE
cant break In.
5 V”,

Get your FREE eKit now by clicking on the link at the
right




20002002: Version 9.091 (9.2)

A 20018 Oracle9i (9.1) released

A 20008 Oracle9i Application Server released at Oracle
becomes the first database with mitidfecache.

A Oracle launches-Business Suite

A Wireless database w@hacleMobile

A Oracle9i Application Server Wireless and Internet File
System (IFS).

A E)erc(::l)e IS the first database with Real Application Clustt

A 20018 Oracle announces it saved $1B USD using its
applications

A 20026 Oracle9i Release 2 (9.2) released

55



Introduction to RAC

A 2

A IBM drove the Shared Nothing Architecture in
cluster solution.

A Others that use this*

0 Teradata

0 Netezza

0 Google

* Wikipedia

Example Shared Nothing
Configuration

56



#h. ntroduction to RAC

A Shared nothing architecture udas partitioningrhere
each server has independent memory and disk
architectures

A The problems are:
0 Loss of a node loses that nodes data
0 Adding a node means the database mustdogaeized
0 Backups are complex
0 Suffers frontonvoy effecfonly as fast as the slowest membe

0 Requires complex twanase commit architecture for
referential integrity (similar to Oracle6)

S



Introduction to RAC

MicroSoft Federated Architecture
(1)




#h. ntroduction to RAC

0 Federated allows some limited failover capability

0 Failover increases the load to the designated failo\
server

0 Instead of data partitioniregch node maintains a
copy of theentireatabase (similar to Oracle7)

0 The databases are keptichronized with complex
data Nway replicatioarchitectures

0 Has same limitations as sharething for referential
Integrity
0 Note: Microsoft also has a shamething approach,




Introduction to RAC

AStart small, grow incrementally
AScalable AND highly available
ANO downtime to add servers and disk

AOPS was the beginning in Oracle6 for Digital only. In Or
It was expanded to other platforms. OPS was 95% rewr
RAC in Oracle9i & expanded for Grid Computing in 10g.



Introduction to RAC
_‘ Shared Data Model / MegaSGA

A A

GES&GCS GES&GCS GES&GCS GES&GCS




Amazon.com Data Warehouse

16 Node RAC Linux Cluster

4 CPUs per Node
A 9iR2using one Oracle Cluster File Syste TI TI TI
per storage array
A Services 50,000 complex queries per week

0 2 to 3 gigabyte (byte, not bit) per seconc
table scan throughput 8 SAN switches, 32 port eaci_]I

A Listed in top ten {§ largest Warehouses|in
2005 Winter Survey and only RAC system

o0 In 2003, Amazon was #5 with 13T.
0 Yahoo was #1 in 2005 with 100T of data 68 Arrays

(triple the #1 of 2003) and they had 385
trillion rows on Oracle! _ _ _ _ |:>
8 Teradata had 4 of the Top 10 databases if} \ \ \

the 2003 survey, yet has zero in the 2001
survey

A 25 TB database
0 15 TB row data

62



2004: Version 10g

_‘ Grid Computing

JRRRRR]
R )

Application Server Grid

Database Grid

-5 --E --i --E s-f w
AEIEEEEEE
Storage Grid

OForrester esti mates t hat t he
RAC In production, and this is likely to double irlth& nextd 2 t

- Forrester, Oracle RAC Gains Mont2hEi6d



2004: Version 10g

f
A Grid is the Focus

A Andy Mendelsohn is the database head (Heard about
from Derry Kabcenell at Mld came later from ESVBL

AMany okeyo6 devel opers ar
or earlier.

A Automated Storage Manager (ASM) Introduced

A Flashback everything (Database, Table, Drop)

A Automatic Tuning and a great Enterprise Manager
A Recycle Bin

A Transportable tablespaces more flexible

64



Enterprise Manager for the Grid
Grid Control

Host and Database .
010
Hardware Oracle9iAS 3101 :

1101

Application Server:
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Years that it took to release \\¥10
. /2 in 29 year (1979), 10g in 2%ear (2004

Number of Years to Each Major Release

Note: V7.3 (1996) & V8i (1998)



Years to get a Release Out
B \/2 took 2 years, 10g took 4 years

Number of Years to get a Major Release Out

Note: V7.3 (1996) & V8i (1998)



Genealogy of Commercial Products
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/ Wsoft
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Source: Andrew Mendelsohn
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I asked a | ot of 0 Or ac
over a decade or so working with Oracle) on why
Oracle Won the Database Market.




Why did Oracle Win?
Ordered by largest responses

0 Sales & Marketing

0 Superior & Complete Product (specifically read
consistency at a critical juncture)

0 Larry Ellison initiative, drive and risk taking

0 ManyPartnergspecially UNIX partners

0 Early support for cliersterver & distributed database
0 Solid kernel and superior locking scheme

0 They fixed problems quickly & they never look bacl
0 They were open: Muftlatform & UNIX early on

0 Great recruiting, incentives (penalties) & HR benefi



How Competitive

Larry Ellison, 1995 Smithsonian interview (commen
on AmericanoCE®psechator

c 0 mp e tandwhat he.learned in Japan):

oln Japan, you know, t
Japan, we believe our competitors are stealing
rice out of the mouths of our children. In Japal
we thinkanything less than 100 percent market
shareisnotenough é Genghi s Kl
not enough that | suc
We believe that this Is not sufficie'wte must
destroy our competition 0 7



Why did Oracle Win?
From a SybaseObserver

0 | remember is that Oracle 7 was released around the
same time as Sybase System X. Sybase was quick
gaining ground on Oracle, [@ystem X was an
absolute disastérou had one archive log & you had t
manually check and offload when it reached a certal
threshold of fullnesap rowlevel lockingand younad
to run database consistency ch@tiksc's) every night
to ensure your database pointers were all intact (anc
oftentimes they were not). People quickly realized tl
Oracle was much more reliaduhel easier to administer
and developers loved the capabillities. i




Why did Oracle Win?

. From an Informix Observer

' € best batabase lechnology On

0 Infor

d Infor './‘”\”:ORM\X ing it

Into th § now
know |

S inrorix

5 The C LTS g

rni S—— <ed,
N -\L You've just passed

andint— Redwood Shores.
50r a? So did we. [ D

' are iy Vi INFORMIX



Why did Oracle Win?
From aDB2 Observer

0 | think DB/2 wasn't as big of a competitor because
client/server technology was hamd people wanted to
move their skillaway from mainframe technologies
DB/2 was certainly fast blacked a lot of the features
developers need, like outer joiIi3MS was (and
maybe still Is) many times faster than Oracle, but we
difficult to create adoc queries against the data.
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Why did Oracle Win?
From aSQL ServeiObserver

v
0 Microsoft wasiot interested in databases

o Microsoft wasnly about low cogtvhere they did win)
0 They weraot willing to be on anything but Windoze
OTherei:mmo oki |l Il er applicat

0 SQL Server will feel the most pressure from open
source databases in the next few years

0 Of course Microsoft could get back in the game if the
bought SAP.
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Why did Oracle Win?
From a DeveloperPerspective

0 Completeness of the developer tools
APL/SQL, Forms, Reports, and now the Java tools.

o0 ADF framework for Javastores productivity lost with
the advent of Java and its 2GL language.

0 Oracle supplies the complete toolset for Java develc

0 Oracle seems to be in tune with how its database pr
IS being used in the real world

0 90% of the time Oracle can do it, anwhrt do so with
features and capabillities that already in existence

0 Very rarely must client look beyond the Oracle prodt




Why did Oracle Win?
My Reasons...

0 Oracle ig-irst at everything

AFirst Relational, 33it, 64bit, client/server, browser based
apps, Web database, first to 30K TPC, first to 100K TPC

RAC/Grid
0 Oraclecreates the bend in the rdather vendors
bui |l d products around (

0 Oracle technology letter at the block leeécord
level locking and manipulation of data)

0 Owns theop meaningful benchmarks
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Why did Oracle Win?
My Reasons...

o Simplifies & Consolidates (fivo of the top
CEO/CIO priorities every year)

0 Multiple choices even within Oracle
AForms, Portal, JDev, APEX, OWB, Reports, Discoverer

0 Technology stack covers everything

AGrid Control, Data Guard, Flashback, Online Redefinitio
Storage (ASMBA is solid!
0 Apps stack covers everythinguding several
hundred products (Financials, Manufacturing HR &
CRM to name a few). Starting to take Verticals!
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Why did Oracle Win?
My Reasons...

Productivity Tool¢Enterprise Manager, Work Flow
oroducts, Packaged Applications)

Recruitingat top universities

0 Maintains apperating margin between 30 and 40%

and will do this for acquired companies as well (W:
Street Darling)

0 Listens to customevs user groups and CABs as w:

as reqgularly surveying customers

0 Great Users Grousternational, national, regional,

local, SIGS)
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Why will Oracle Win in the Future?
My Reasons...

Olt 0s not about theda odataa
Applications When it is about the database, security
and high availability are issues where Oracle excels

0 Madeacquisitionat the right time in the market
0 Oracle hasreat Developers who love what they do
0 Oracle has Gre&ales & Marketiigh at 6 s ma

0 | believe Oracle will do well with or without Larry doy
theroad,but ar r yos cr eat i Jvseotn
as easy to replicate in a Fortune 500 CEO. Other
CEOO0Os might be too wil|l
versus benefit Oracle (long term). It would be ados:



Oracl eds Shi tt T

Hey dude, you're getting Linux on that Dell
The idea, suggested by IT users on a Dell Web site, is being adopted

Todd R. Weiss Today's Top Stories = or Other Linux and Unix Stories »

(=) Comments (4) A Recommendations: 20 — Recommend this article

February 24, 2007 (Computerworld) - After collecting some 1,800 new product and service ideas from IT users and
customers using an online "suggestion box," Dell Inc. has announced that it's taking the user suggestions seriously
and will soon debut and sell a new line of certified, user-ready Linux-loaded desktop and laptop computers

First they laugh at you,
then, they ignore
then they fight y

and Then youavin.
- Mahatma Ghandi e




. Why Linux Helps RAC/Grid?
APerformance via Grid

A Availability via Grid

A Stability via Grid

A Security via Oracle

ACost Savings via Smaller Servers (Grid)

AlLarry says so: f&

0 Companies start building, supporti
and creating once Larry charts a ,
bend In the road. 83
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(39%)

Source: Gartner, May 2005
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Commercial Linux Database

Market 2003
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Source: Gartner, May 2005
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Commercial Linux Database
-‘ Market 2004
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Linux Records in Top 100 TPC-H
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Source: (As of April 11, 2011)

* Solaris has 4 records in price/performance X


http://www.tpc.org/

Future Trendso Open Source Presence
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Makers of Berkeley D8 fOETWART—

ORACLE
IN-MEMORY DATABASE

JBoss Next??
Guess Not!

Timeslen




