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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 upon 
in making purchasing decisions. The development, release, and timing of any features or 
ŦǳƴŎǘƛƻƴŀƭƛǘȅ ŘŜǎŎǊƛōŜŘ ŦƻǊ hǊŀŎƭŜΩǎ ǇǊƻŘǳŎǘǎ ǊŜƳŀƛƴǎ ŀǘ ǘƘŜ ǎƻƭŜ ŘƛǎŎǊŜǘƛƻƴ ƻŦ hǊŀŎƭŜΦ 
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In-Memory Innovation Quadrant at Oracle 

 

In-Memory Databases 
 

 

CPU and Server Architecture 

 

In-Memory Applications Engineered Systems 
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Oracle In-Memory Database Technology Across Tiers 

Application Application Application 

Application Application Application 

TimesTen In-Memory Database 

ÅEmbeddable In-Memory Database for 
Application Tier 

ÅReal-Time OLTP workloads (Microsecond 
Response Time) 

ÅAdaptive In-Memory Cache for Exalytics 
In-Memory Machine 

Oracle Database 

ÅScalable database for any size or type of 
workload  

ÅIn-Memory columnar / row format 

ÅCombines best of memory, flash, disk 

Application/Middle Tier 

Database Tier 
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Oracle TimesTen  
Application-Tier In-Memory 
Database 
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What is the Oracle TimesTen In-Memory Database? 

A Standard Relational Database 

Incredibly Fast Entire DB in Memory    
Microsecond response time 

Persistent Transactions, logging 
Checkpointing Replication  

  SQL, PL/SQL, OCI, JDBC, ODBC  Standard 

Easy Simple to install and configure   
Easily embeddable 
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TimesTen 6 

TimesTen 7 
Pre-Oracle 

acquisition 

TimesTen 11g 

11.2.1 

TimesTen 11g 

11.2.2 

Å1998 First commercial  
In-Memory RDBMS 

ÅHA Replication 
ÅOnline Upgrades 
ÅApplication-tier Cache  

for Oracle Database 
 

 

ÅPL/SQL and OCI Support 
ÅOracle Clusterware Integration 
ÅCache Grid for Scale Out 
ÅODP .NET Support 
ÅBLOB, CLOB, NCLOB data types 

 
 

 

ÅParallel Replication 
ÅIn-Memory Analytics 
ÅColumnar Compression 
ÅIndex Advisor 
ÅOracle R Support 
ÅIn-Memory Star Join 
ÅOracle Golden Gate Integration 

 

11.2.2.x 

Enhancements 

 
Oracle TimesTen ς Pure In-Memory Relational Database 
Very Fast Response Time for Very High Throughput in Application Tier  

1996 
|  

2005 

2006 
|  

2008 

2009 
| 

2011 

2012
|  

2013 
2014 

ÅParallel data import from 
Oracle Database 

ÅParallel database restart 
Å Highly concurrent range indexes 

 
 

ÅOracle RAC integration 
ÅNational Language Support 
ÅOracle Data Types support 
ÅSQL Developer Integration 
ÅEnterprise Manager integration 
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TimesTen Deployment Modes 

Application 

    Application 

 
Standalone 

 
Application-Tier Database 

Cache 

 
Adaptive In-Memory 
Cache for Exalytics 
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TimesTen Response Time 
Response Times in Microseconds 

Millionths  
of a  

Second 

Millionths  
of a  

Second 

Intel® Xeon CPU E5-2680 @2.7GHZ 2 sockets 8 cores/socket 2 hyper-threads/core 32 vCPU  ς TimesTen 11.2.2.5.1 
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TimesTen Read Performance  
OLTP Scalability on Modern Commodity Hardware 

Intel® Xeon®  CPU E5-2680 @2.7GHZ 2 sockets 8 cores/socket 2 hyper-threads/core 32 vCPU  ς TimesTen 11.2.2.5.1 

8.2 Million 
Reads per 
Second 
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TimesTen Performance ς Mixed Workload 
OLTP Scalability on Modern Commodity Hardware 

Intel® Xeon CPU E5-2680 @2.7GHZ 2 sockets 8 cores/socket 2 hyper-threads/core 32 vCPU  ς TimesTen 11.2.2.5.1 

Over 2.6 
Million 

Transactions 
per Second 

Workload  
80% Reads  
10% Updates   
  5% Inserts   
  5% Deletes 
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TimesTen Write Performance 
OLTP Scalability on Modern Commodity Hardware 

952K  Update 
Transactions 
per Second 

Intel® Xeon CPU E5-2680 @2.7GHZ 2 sockets 8 cores/socket 2 hyper-threads/core 32 vCPU  ς TimesTen 11.2.2.5.1 
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TimesTen Read Performance  
Extreme Scalability on Oracle SPARC T5-8 

Oracle Solaris Sparc T5-8  ς  8 CPUs 128 Cores 1024 Threads - TimesTen 11.2.2.5.1 

50 Million 
Reads per 
Second 
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TimesTen Write Performance 
Extreme Scalability on Oracle SPARC T5-8 

Oracle Solaris Sparc T5-8  ς  8 CPUs 128 Cores 1024 Threads - TimesTen 11.2.2.5.1 

1.2 Million  
Update 

Transactions 
per Second 
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TimesTen Performance ς Mixed Workload 
Extreme Scalability on Oracle SPARC T5-8 

Oracle Solaris Sparc T5-8  ς  8 CPUs 128 Cores 1024 Threads - TimesTen 11.2.2.5.1 

3 Million 
Transactions 
per Second 

Workload  
80% Reads  
10% Updates   
  5% Inserts   
  5% Deletes 
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Performance-Oriented Design 

Read Throughput 
(Queries/sec) 

Write Throughput 
(Updates/sec) 

49.46 million 1.236 million 

SPARC T5-8 (3.6GHz, 16 cores/cpu, 8 cpus) 

Read Response Time 
(Single Query) 

Write Response Time 
(Single Update + Commit) 

2.37  micro-seconds 7.67 micro-seconds 

Intel Xeon E5 2680 (2.7 GHz, 8 cores/cpu, 2 cpus) 

Response time optimized design 

ÁMemory-optimized storage manager 

ÁLightweight query processor 

ÁOptional direct-link eliminates client-
server networking overhead 

 

Throughput optimized design 

ÁUltra-concurrent indexes with 
optimistic concurrency control 

ÁParallel logging and replication 

ÁNon-blocking reads  

ÁExtensive NUMA  optimizations 
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  Application 
Reads on Hot 

Standby 

Standby 

 
  
TimesTen High Availability 

ÅFully persistent 
ïCheckpoints, logging, txns 

ÅReal-time transactional replication 
ïHigh performance, parallel 

ïMultiple topologies 

ïOnline upgrades 

ÅOracle Clusterware integration 
ïAutomatic database switchover 

ïAutomatic application failover 
Read-only subscribers 

ω Reader Farm 

ω Disaster Recovery 

Application 
Transactions 

Active 

Subscriber 
Subscriber 

Subscriber 

Checkpoint files 

Log Files 



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

Application-Tier Database Cache 
 

 

ÁApplication-tier IMDB cache 

- Preloaded or loaded on-demand 

- Read-Only / Read-Write 

- Automatic synchronization  

ÁHigh Availability of cached data  

ÁScale Out for cached data 

ÁComplements Oracle Database 

 

 

 

 

IMDB Cache Grid 

Application Application 

Application 

    Reads/Write 
 transactions 

    Reads/Write 
 transactions 

    Reads/Write 
 transactions 

Automatic  
Data  

Synchronization 
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Application-Tier Database Cache 
Automatic Data Synchronization 

Automatic  
Data  

Synchronization 

Application Application 

Application 

    Reads/Write 
 transactions 

    Reads/Write 
 transactions 

    Reads/Write 
 transactions 

Execute transactions in TimesTen 

Propagate changes to the Oracle 

Database 

Read/Write Caching 

Execute transactions in the Oracle 

Database 

Refresh changes to the TimesTen 

Cache database 

Read-only Caching 
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Read-write and Read-only Caching 
High Availability 

Automatic 
Synchronization 

Hot Standby available 
for reads 

Application 
Transactions 

Active Standby 

Tx Logs  

Checkpoints 
Tx Logs  

Checkpoints 

Parallel replication of  

transactions to Standby  

Parallel asynchronous write-through 

from Standby to Oracle Database 

Read/Write Caching 

Cache updates refreshed to TimesTen 

Updated cache replicated to Standby in 

parallel 

Read-only Caching 
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HLR Mobile Transactions Response Time 
Response Time Improvement With TimesTen IMDB Cache 

Intel® Xeon CPU E5-2680 @2.7GHZ 2 sockets 8 cores/socket 2 hyper-threads/core 32 vCPU 

Speedup 

29x 

31x 

69x 

44x 

17x 

10x 

17x 
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Adaptive In-Memory Caching for Exalytics 
 

BI Server  

with 

Detailed Usage Tracking 

Summary 

Advisor 

Cache Miss Cache Hit Aggregate  
Selection 

Usage  
Analysis 

Interactive  
Dashboards 

Query & 
Analysis 

 Data Sources 

OLTP & ODS 
Systems 

Data Warehouse 
Data Mart 

Packaged 
Applications 

(Oracle, SAP, Others) 

Excel 
XML/Office 

Business 
Process 

OLAP 
Sources 

Unstructured & 
Semi-Structured 

Exalytics 
In-Memory 
Machine 
 

2TB DRAM 
40 cores / 80vcpus 
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Widely Relational In-Memory Database 
 Deployed by Thousands of Companies 


