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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 upon in making purchasing decisions.

The development, release, and timing of any
features or functionality described for Oracle’s
products remains at the sole discretion of Oracle.
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. Enabling The Real-Time World

Authorization, eCommerce, Market Data, Real-Time
Online Charging,  Personalization, Market Events, Data Mart
Location- Based Real-Time Ad Order Matching, —

Serving Trading h ﬂ n—l‘

i .

Real-Time Applications
Instantly Responsive / Highly Scalable / Always-On

Fast Large 11t
Network Capacity RAM 1

Key Enabling
Technology

Mainstream 64-bit:
Processors
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. TimesTen Evolution

2010
‘ Parallel Gri
2009 Cache Grid for
Oracle Clusterware In
2007 PL/SQL Support

‘ Oracle Call Interface
OEM & SQLDeveloper
Oracle Database Data Types
National Language Support
Integration with Oracle RAC
Mid-tier Cache for Oracle DB
Online Upgrades
High Availability
1st Commercial In-Memory RDBMS

2005

2000

1998




. Oracle TimesTen In-Memory Database

Memory-Optimized Relational Database

Client-Server

Application

Ti

mesTen

Client Lib

\

Client/
Server

Directly-Linked

Application

TimesTen
Libraries

A A

Fast
data
access

Memory-Resident
Database

[ JDBC / ODBC / ADO.NET / OCI / PLSQL ]4 I

Checkpoint
Files

* In-memory RDBMS

« Optimized for memory structures
« Exceptional performance

* Low latency response time

» High throughput

- Embeddable

e Persistent and durable

« Transactions and checkpoints
persisted to disk storage

« Standard SQL and PL/SQL
- JDBC, ODBC, ADO.NET, OCI, Pro*C
« Compatible with Oracle Database
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. Lightning Fast Response Time

Average Response Time
TimesTen In-Memory Database
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Oracle TimesTen In-Memory Database 11g — Intel Xeon 5670, 2 CPUs, 6 cores/CPU — Solaris 10



TimesTen 11g — Read Throughput Scaling

Scale Up on Multi-Processor / Multi-Core Hardware

TimesTen 11g - Read Throughput
3,500,000 3,112,020
3,000,000
'§ 2,429,709 Over Three
g 2,500,000 | Million Reads
o Per Second
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396,816
500,000
0,

Concurrent Processes
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Oracle TimesTen In-Memory Database 11g, Sun Fire 4270 M2, Dual 6-Core Intel Xeon 5670 (2.93 GHz) on Solaris 10



TimesTen 11g — Write Throughput Scaling

Scale Up on Multi-Processor / Multi-Core Hardware

TimesTen 11g - Update Throughput

449,772

500,000

450,000

Half a
Million Updates
Per Secona

400,000

338,511

350,000
270,369
300,000
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Transactions Per Second

100,000

50,000+
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Concurrent Processes

ORACLE

Oracle TimesTen In-Memory Database 11g, Sun Fire 4270 M2, Dual 6-Core Intel Xeon 5670 (2.93 GHz) on Solaris 10



TimesTen In-Memory Database
Demo
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Oracle In-Memory Database Cache
Accelerates Oracle Database Applications

Financial / Telco Services, Web Portal, CRM

= - . .| Es * Runs in the middle-tier
| e | e Caches subset of Oracle DB

* Full featured in-memory RDBMS
with standard SQL and PL/SQL

\/|MDB C;che Gridv » Accelerates applications with

micro-second response time
Application Application Application
ORALCLE || ORACLE || CORACLE

» Scale up on SMP
» Scale out on commodity hardware
» Read/write caching

» Cached data pre-loaded or
loaded on demand

« Automatic synchronization with
Oracle DB

* Built-in high availability

ORACLE




. Persistence and Real-Time Replication
High Availability, Low-Latency, On-Line Upgrades

Application * Real-time transactional replication
Application Reads on Hot .
Transactions Standby ° ngh perfOrmance

* Asynchronous and Synchronous
Multiple topologies, including
 Active Standby Pair
* Optional read-only subscribers
Robust and reliable
« LAN and WAN configurations
[ Subscriber - Data compression
Online upgrades - zero downtime

Active

OoORrRACLE
TIMESTEN

ORACLE
TIMESTEN

Read-Only
Subscribers

TIMESTEN
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. TimesTen In-Memory Database

In-memory RDBMS for real-time applications

* Deployed in mid-tier

Financial / Telco Services, Web Portal, CRM .
Exceptional performance

e i% gl | - Low latency response time
Eea N 1] . -
™ 2 | * Scalability
Reads/Write Reads/Write Reads/Write . ; .
trinsfcltlofs trinT]tlofs trTsfcilofs e Grow with the app“cahon
* High availability
U ctve AN Acve N Actve 3  Fast replication
Mid-tier oRrACLE | | |orACLE ORACLE M . I h t th
Servers TIMESTEN TIMESTEN i TIMESTEN ) Inlma C an eS O e
& am s nd enang
applications

« Standard SQL, no rewrite
» Leverage existing sKill sets
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What If .. you already have an
existing Oracle Database?

How to enable your application to use the in-
memory technology?
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. Oracle In-Memory Database Cache

Client-Server

Application e Cache subset of Oracle

TimesTen

Spenc L Database tables in TimesTen
Greny T * Applications access cache tables
erver Application

TimesTer like regular relational tables
ibraries |

| « Standard SQL with JDBC, ODP.NET,
[JDBC/ODBCIADO.NET/OCI/PLSQL]G-' Checkpoint ODBC, OCL PFO*C, PL/SQL
Files

-8 Read-only and read/write cache

Ll .  tables
————— = =  Transactions with ACID properties
Server | l » Persistent and durable
t l' « Automatic data synchronization
g g g g with the Oracle database
5 Dagl_a}l;?se

| ORACLE
DATABASE

ORACLE

* Direct-linked = In-process



. In-Memory Database Cache

Flexible Cache Group Configurations

» Cache Group describes the

L pplication cache Groups data in the Oracle database to
O | cache
ORACLE PG || - Groups of related tables

TIMESTE IL

ACCT | ORDERs || * All or subset of rows and columns

— 171 "  Defined via SQL clause
0

CREATE CACHE GROUP
Y FROM owner. tabl (coll, col2),

Automatic Data owner.tab2 (coll, col4)
Synchronization

WHERE <predicate>

g g g g « Cache tables are regular

database tables in TimesTen
| ORACLE
DATABASE  Joins/search, insert/update/delete
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. Read-Write Cache

With Transactional Consistency

Application
Transactions

111

ORACLE"
TIMESTEN

In-Memory

Application
Transactions .
Application
T I T I T Transactions
ORACLE’ T I T I T
TIMESTEN ORACLE"
In-Memory TIMESTEN

Cache Tables
In-Memory

Cache Tables __ -_ Cache Tables

<_

Automatic

Synchronization

3333

-

ORACI_G
DATABASE

* TimesTen database is the

‘master’

* Transactions executed in

TimesTen

« Committed transactions

write-through to Oracle
database

* Asynchronous write-through
yields better response time and
throughput

ORACLE



. Read-only Cache

For Frequently Queried Data

Application * Oracle database is the
icati Reads o ‘ y
MReads T master
TTHT ORACLE TTHT ° UpdateS in Oracle
ORACLE oracLe | gutomatically refreshed to the
TIMESTEN In-Memory TIMESTEN

In-Memory Cache Tables P In-memory cache tables

Cache Tables _n Cache Tables

« Refresh frequency (interval)
E 9 configurable

Automatic

Synchronization » Updates to read-only cache

tables disallowed
3333 =

« May use pass-through to directly
ORACLE Uodates to update the Oracle database

Oracle Server

ORACLE



. Globally Shared Caches

Horizontal Scaling on Commodity Hardware

fransactions » Location transparency
transactions l I l I transactions - Content of all cache nodes
l T l T l T l T available at each node
ORACLE
—'m~> « On-demand cache loads
| d— - Usage-driven, adaptive

redistribution of cached data
Distributed parallel searches
Transactional consistency

Peer-to-peer communication

» Automatic synchronization
with Oracle Database

Automatic
Synchronization

3333

CNQACLE
DATABASE
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. Flexible Caching Options

« Different caches may all coexist

* Pre-loaded read-only cache
* Pre-loaded read-write cache
» Dynamic read-write cache
 Sliding window cache

* Flexible In-memory database caching
« Locality optimized for consistent response time
 Globally shared across all nodes for application transparency
« Scale-out horizontally with processing capacity

* Transactional consistency across cache nodes and
synchronization with Oracle Database

ORACLE



. Online Addition/Removal of Cache Grid Members

Incremental Scalability

444
T Ty

° Application TIMESTEN Application °
o' ORACLE V) ORACLE ®Y
TIMESTEN TIMESTEN * *
Application Application
oRrRACLE OoORACLE
TIMESTEN TIMESTEN
= E
Paats W, WEesh Weesw N ‘
| oRACLE \

DATABASE

* On-demand addition/ removal of cache nodes to accommodate

* Memory capacity needs
« Computation capacity needs
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In-Memory Database Cache Demo
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High Availability and Maximum
Availability

ORACLE



. Read-write and Read-only Cache Replication

— Hot Standby  Read-write caching
pplication _ _
Transactions reads * Execute transactions on Active
IRREN T - Replicate committed transactions
In-Memory In-Memory to Standby
Cache Tables mmmmmlp| Cache Tables . Propagate committed
| pctive Standby | transactions to Oracle database
- e (s

ooe IS mess o Read-only caching
Cach\ / Cache « Refresh committed transactions
refresh rte-

through from Oracle database to Active

;E g @ g * Application continues even

when connection to Oracle
| aease [ database is down

ORACLE



. Automatic Client Connection Failover

 Available for Client / Server connections
« Configurable by the application

» Automatic connection failover
 When TimesTen database failovers to Standby server

« Automatic re-connect application to the new Active
server
« Connection handle is preserved

« Connection failover notification (like TAF)
* Available if subscribed

ORACLE



. Integration with Oracle RAC
Cross-tier High Availability

. Application Hot Standby
* Automatic recovery from Transactions e
Oracle Database RAC node T NN
failures using TAF and FAN T N
* Automatic reconnection to the Actwe Standby
cluster = TS =5
* Automatic resumption of data % [xlos
refresh from Oracle to

TimesTen

* Automatic resumption
transaction propagation from
TimesTen to Oracle

* No loss of transactions 3 Q Q @

ORAC Le
DATABASE

ORACLE




. Integration with Oracle Clusterware

Automated Management, Monitoring and Failover

Read-only
Subscribers

Oracle Clusterware

« Manages TimesTen / IMDB
Cache processes

* Monitors and detects failure of

In-Memory
Database
Cache

In-Memory In-Memory
Cache Tables ===\ Cache Tables

. Nodes Active Standby .
« TimesTen /IMDB Cache | |
processes

* Applications

« Manages automatic failover ——
and assignment of new roles g g @ g

For

* Recovers automatically, omas | Clusterware
including provisioning of spare
nodes

ORACLE




. Integration with Oracle Data Guard

Oracle Maximum Availability Architecture

* Support Data Guard Applications pDusiness
synchronous Gache [ Cachs 5
i tables tables
physical standby

* Failover
* Switchover

e

| LA 1))

Data Guard

* Rolling upgrade

J »@3

Real Application Clusters Standby Oracle Database
ORACLE




. Built-In High Availability for In-Memory Cache Grid

Standby
e 1
Standby ORACLE" l- Standby
GridMember | ChCTll | e By SN <
| ORACLE ﬂ ORACLE !
‘ TIMESTEN TIMESTEN
Standby ﬂ Standby
E e T -
. ORACLE oRrRACLE !
‘ TIMESTEN TIMESTEN =
i o G .
- s is Js _ \
ORACLE

4

DATABASE

* Integration with Oracle Clusterware for automated failover and recovery
* Grid Members are fail safe
e Cache Grid is resilient to Grid Member failures
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APIls and Tools
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. Application Development

Sun = ,
Z..cg JBoss
ADO.NET ({, '] ee e
ODBC . saL WebSphere. .
ttClasses — ORACLE' oracLe |
OCl, Pro*C ]aua PL/SQL FUSION MIDDLEWARE FUSION MIDDLEWARE
C/C++/C# Java/IDBC Languages J2EE App Servers OR Mapping
ORACLE
TIMESTEN

Leverage existing developer skill sets and application infrastructure
No rewrite

ORACLE



. Minimal Application Changes
PL/SQL, Java, OCI, ODBC, ODP.NET, Pro*C Standard Interfaces

« C/C++ support
« Standard ODBC interface

 Java support
« Standard JDBC interface

* Oracle APIs: OCI, ODP.NET, Pro*C/C++ support

» |ldentical API signatures as used for the Oracle Database
* Subset of functions

« PL/SQL support

« PL/SQL engine implemented inside TimesTen database
- Same Oracle PL/SQL language; subset of packages

* Minimal application changes
- Extremely fast response time and high throughput

ORACLE



. TimesTen Support in SQL Developer 3.0

- Browse, Edit, Create, Alter TimesTen o [l =
database objects e

» Create, Drop, Alter cache groups R

 Load, Unload, Flush, Refresh cache data Fi:;r .

- Develop PL/SQL procedures, functions, B

and packages

Show SQL execution plans, update
table and column statistics

Access SQL Worksheet for ad-hoc
queries, execute TimesTen built-in

procedures and tt/sq/ commands
Concurrent access to cache data in

TimesTen and Oracle Database | | o

ORACLE



TimesTen System Monitoring Tool
An Oracle Enterprise Manager Plug-In

.
* Monitor ke . g
ORACLE Enterprise Manager 10¢g Setup Preferences Help Logout

Grid Control Home JRETEE Deployments Alarts Palicies Jobs Reports

pe rfo rm a n Ce m etri CS Host: dhood745.us.oracle.com

Harne J Performance l Tariets Configuration

.
» User defined
Wiew IPelfUrmance Summary j Wiew Data I Real Time: Manual Refresh j
th reS h O | d S fo r a I e rtS CPU Utilization Memory Utilization Disk IO Utilization
100 4,000

Latest Data Collectad From Target Now 1, 2007 10:03:01 PM PST [,

100
L] L] L] 75 75 3,000
and notifications : :
25 25 1,000
Q Q Q
803 830 .00 920 10:00 204 30 G400 Q30 10:00 804 =320 400 920 1000
PY O u t_of_th e_ bOX re po rtS Maow 1, 2007 W CPU Utilization Now 1, 2007 | [l Memory Utilization (52 Wow 1, 2007 ] Total 1/0s per second
CPU in VO Wait (%) + 0 Memory Page Scan Rate (pages/sec) 0 Longest Serice Time (ms) 17957
Run Queue Length (5-minute average) + 133 Swap Utilization (%) + 0.01 Additional Metrics Disk Activity

fo r Ti m e STe n m et ri CS Additional Metrics CPU Usage Additional Metrics Paging Activity
» Create custom reports ==

Top 10 Processes
. . Vigw By| CPU Utilization (%) -
WI g ra p I Ca re po Process CPU CPU Total Resident Virtual
ID Command Utilization (%) (seconds) Size (KB)  Size (KB) Owner

[ I 26306 /tptbm -xact 1000000 -nobuild tpthmdata_tt703 80.5 3 29,060 332512 oracle

 Low overhead



. Top Reasons Customers Selected TimesTen

Respond to real-time events
Response time measured in microseconds

Provide consistent level of responsiveness
Bounded response time

Handle large workloads even during peak hours
High volume transaction and event processing

Provide continuous, uninterrupted service
High availability, online upgrades

Ability to leverage existing applications with minimal
changes to application code and interfaces

Standard SQL/relational model, standard APIs, caching from Oracle
Database and automatic synchronization with Oracle Database

ORACLE



For More Information

TimesTen Product Center on OTN:

http://www.oracle.com/technology/products/timesten

» Technology white papers
* Quick Start Guide and tutorials
* Discussion Forum

 And more..
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