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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upo
In making purchasing decisions. The development, release, and timing of any features
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In-Memory Innovation Quadrant at Oracle
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Oracleln-Memory Database TechnolodyrossTiers

Application/Middle Tier
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TimesTernn-Memory Database

AEmbeddable lstMemory Database for
Application Tier

ARealTime OLTP workloads (Microsecond
Response Time)

A Adaptive InMemory Cache foExalytics
In-Memory Machine

OracleDatabase

A Scalable database for any size or type of
workload

AIn-Memory columnar / row format
ACombines best of memory, flash, disk
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OracleTimesTen
ApplicationTier InMemory
Database
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What is the Oracle TimesTenNMemory Database?
A Standard Relational Database

Incredibly Fast

Persistent

Standard

Easy
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Oracle TimesTeqPure InMemory Relational Database
Very Fast Response Time for Very High Throughput in Application Tier

1996 2006 2009
| | |
2005 2008 2011
Pre-Oracle TimesTen 6 TimesTen 11g TimesTen 11g 11.2.2.x
acquisition TimesTen 7 11.2.1 11.2.2 Enhancements
A 1998 First commercial A Oracle RAC integration APL/SQL and OCI Support AParallel Replication A garalllell:;jatabimport from
In-Memory RDBMS A National Language Support  AOracle Clusterware Integration ~ Aln-Memory Analytics A Prac"el data base
A HA Replication A Oracle Data Types support AcCache Grid for Scale Out ACqumnar_Compressmn A Hiaﬁ ionsﬁeife fes“?‘f;
A Online Upgrades A SQL Developer Integration AODP .NET Support Alndex Advisor ony range indexes
A Applicationtier Cache A Enterprise Manager integration ABLOB, CLOB, NCLOB data types AOracle R Support

Aln-Memory Star Join
AOracle Golden Gate Integration

for Oracle Database
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TimesTereployment Modes

Standalone

ApplicationTier Database
Cache

Adaptiveln-Memory
Cache foiExalytics

Application
ORACLE"
TIMESTEN

Application
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TIMESTEN
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TimesTerResponsdime
Response Times in Microseconds
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0.00 . .
Read Transaction Update Transaction

Microseconds

Intel® Xeon CPU 2680 @2.7GHZ 2 sockets 8 cores/socket 2 hthpeads/core 32/CPU¢ TimesTen 11.2.2.5.1
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TimesTen Read Performance
OLTP Scalability on Modern Commaodity Hardware

9,000,000 - 8,176,279
8,000,000 -
7,000,000 - 6,050,188

Reads 6,000,000 -
5,000,000 -
4.000.000 - 3,145,474

Second 3,000,000 - 1,683,073

2.000,000 - 850,119 J Secon
421,795
1,000,000 - : } \ '/—\
0 1 1 | 1 1

1 2 4 8 16 32

Number of Concurrent Processes
Intel® Xeon® CPU-EB0 @2.7GHZ 2 sockets 8 cores/socket 2 hfpeads/core 32vCPUC TimesTen 11.2.2.5.1
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TimesTen PerformanaeMixed Workload
OLTP Scalability on Modern Commodity Hardware

3,000,000 - Over 2.6 2,614,
2,500,000 1 Million
Transactions
H 1
Transactions 2,000,000 per Second 1,498 956
Per 1,500,000 -
825,343
Second 1,000,000 - 436,936
| 246,168

Workload 500,000
80% Reads
10% Updates 0 l ' '
5% Inserts 1 2 4 8 16

5% Deletes
Concurrent Processes

Intel® Xeon CPU 2680 @2.7GHZ 2 sockets 8 cores/socket 2 htipeads/core 32vCPU¢ TimesTen 11.2.2.5.1

ORACI—E Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |




TimesTen Write Performance
OLTP Scalability on Modern Commodity Hardware

1,000,000
Transactions 800,000
Per 600,000

Second 400,000
200,000

0

952 778

| 733 318
| 42 952K Update
| Transactions
per Second
4 8 16

Concurrent Processes

Intel® Xeon CPU 2680 @2.7GHZ 2 sockets 8 cores/socket 2 httpeads/core 32/CPU¢ TimesTen 11.2.2.5.1
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TimesTen Read Performance
Extreme Scalability on Oracle SPARS T5

P 49,469,928
50,000,000 -
50 Million

40,000,000 - Reads per 30,920,009
Reads |

30,000,000 - e

Per 9,999,857

20,000,000 - 5,006,957
Second 2.428.034

10,000,000 - 1,240,588 '

174,150
0 -I -I .I -I | 1 1 1
1 8 16 32 64 128 256 1024

Number of Concurrent Processes

Oracle SolariSparcT58 ¢ 8 CPUs 128 Cores 1024 ThreatisnesTen 11.2.2.5.1
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TimesTen Write Performance
Extreme Scalability on Oracle SPARS T5

1,400,000 - 1,236,105
1,200,000 - 1,058,326
Transactions 1,000,000 - 878,872
Per 800,000 - 1.2 Million
441,077 Update
Second 600,000 - ’ Transactions
400,000 - 225,337 per Second
200,000 |~ 60,269 | ‘ f
0 I I I 1 1
1 4 8 16 24 32

Concurrent Processes

Oracle SolariSparcT58 ¢ 8 CPUs 128 Cores 1024 ThreatisnesTen 11.2.2.5.1
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TimesTen PerformanaeMixed Workload
Extreme Scalability on Oracle SPARS T5

3,500,000 - 3,066,411
3,000,000 - 2,675,361 )
Transactions 2299000 841, Mill
2,000,000 - 3 Million
Per 035 137 Transactions
1,200,000 - ’ per Second
Second 4 100,000 -

000 1 ‘
Workload
80% Reads

10% Updates 0 ' [ ' :
5% Inserts 1 8 16 32 48

5% Deletes

Concurrent Processes

Oracle SolariSparcT58 ¢ 8 CPUs 128 Cores 1024 ThreatisnesTen 11.2.2.5.1
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PerformanceOriented Design

S —
S S ULECRUUDE A Memory-optimized storage manager
2.37 micro-seconds 7.67micro-seconds A Lightweight query processor

LI 2 2812 7Ol 8 CTEEl ZEIUE A Optional directlink eliminates client
server networking overhead

Read Throughput Write Throughput Throughput OptImIZEd deslgn
(Queries/sec) (Updates/sec) A Ultra-concurrent indexes with
49.46million 1.236million optimistic concurrency control

SPARC T8(3.6GHz16 corestpu 8cpus A Parallel logging and replication

A Non-blocking reads
A Extensive NUMA optimizations

.
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. TimesTerHigh Availability

. Application
AFully persistent Application Reads on Hot

. . . Transactions Standb
i Checkpoints, loggingxns y

AReadtime transactional replication py g

TIMESTEN

I Highperformance, parallel n

| Multlple topologles M Checkpoint files

ORACLE
TIMESTEN

\AAAJ

i Online upgrades WS | g Files
AOracleClusterwardntegration
I Automatic database switchover . . ORACLE"
eadonly subscribers TIMESTEN
I Automatic application failover w Reader Farm

w Disaster Recovery
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. ApplicationTier Database Cache

Reads/Write

transactions
Reads/Write Reads/Write
transactions Application transactions )
ORACLE A Applicationtier IMDB cache
Application TIMESTEN Application
orACLE ORACL e - Preloaded or loaded edemand
[ |\\DB Gache Gfid ¢m— - ReadOnly / ReaeWWrite

- Automatic synchronization

A“E"Q??\\\ l l l / A High Availability of cached data
Synchronization 7

A Scale Out for cached data

- - - . A Complements Oracle Database

ORACLE
DATABASE
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ApplicationTier Database Cache
Automatic Data Synchronization

ds/Wri I I
Readsie Read/Write Caching
Reads/Write Reads/Write
transaction .. i . . .
241 TTY° Execute transactions in TimesTen
‘:’r:'“c'-e EETER  onacs Propagate changes to the Oracle
E0 11 Database
Auéogft'(\:\‘ lu ‘/://” Readonly Caching
Synchronization 77 Execute transactions in the Oracle
) @ (- Database
s IS S IS |
' oL Refresh changes to the TimesTen

"
DATABASE

Cache database
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Readwrite and Reaebnly Caching
High Availability

Read/Write Caching

Application Hot Standby available _ _
Transactions for reads Parallel replication of
titit 1111 transactions to Standby
Standby Parallel asynchronous write-through
— ORACLE _! ORACLE from Standby to Oracle Database
- TIMESTEN —) TIMESTEN
w1

TxLogs. wwgs  Readonly Caching
checkpornt Automa&\ /// checkeos - Cache updates refreshed to TimesTen

Synchronization

. - . . Updated cache replicated to Standby in

.. parallel

AAAAAAAA
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HLR Mobile Transactions Response Time
Response Time Improvement With TimesTen IMDB Cache

Get Basic Subscriber Data 29X
Get New Destination 31x
Get Access Data 69X
Update Subscriber Data 44X
Update Location 17X
Insert Call-Forwarding 10x
Delete Call-Forwarding 17x

[I) 2[|)0 4[|)0 6[|)0 800 1000 1200

M Oracle DB With TimesTen IMDB Cache

m Oracle DB Without TimesTen IMDB Cache Response Tlme in MICFOSGCOI’ICIS

Intel® Xeon CPU 2680 @2.7GHZ 2 sockets 8 cores/socket 2 hifreads/core 32/CPU
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Adaptive InMemory Caching foexalytics

. Interactive Query &
Exalytics Dashboards Analysis
In-Memory
Machine = Usage
Bl Server Analysis e
: ummary
2TB DRAM - with _ o e

40 cores / 80vepus Detailed Usage Tracking

Cache Miss Cache Hit Aggregate

Selection
ORACLE
TIMESTEN

OLTP & ODS Data Warehouse Packaged

Unstructured & Excel Business
Systems Data Mart Applications SemiStructured XML/Office  Process

(Oracle, SAP, Others) r/ _
((W@ o b
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Widely Relationaln-Memory Database
Deployed by Thousands of Companies

E CH INA TELECCIM

-
ERICSSON =
NEC (comcast
rawmmaman ol KTFE O
Shanghai Telecom Co.,ltd

® stanr
vodafone Alcatel-Lucent

NYFI=——=

— ""/
ﬁ:ﬁ!ﬂﬁ
JRJ. com
D
bridgseysvTaEter

DEUTSCHE BORSE
GROUP
JPMorgan i)
T - -Mobile- accenture BSE
High performance. Delivered.
@ Aspect. TIM Bcn
—
Sprint Lelstra

eeeeeeeeeeeeeeeeeee

PHILS X
PNGNNS AVAYA =Sres

COoOM

ITALIA

o Dk aadial

The Hosg Kong Jockey Club
Copyright © 2014 Oracle and/or its affiliates. All rights reserved. |



