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Presenting with 

Gregg Christman -- Senior Product Manager 

Oracle Advanced Compression: Deep Dive  

into OLTP Table Compression  
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Latin America 2011 
December 6ï8, 2011  
 

Tokyo 2012 
April 4ï6, 2012  
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Oracle OpenWorld Bookstore 

ÅVisit the Oracle OpenWorld Bookstore for a fabulous 

selection of books on many of the conference topics 

and more! 

ÅBookstore located at Moscone West, Level 2 

ÅAll Books at 20% Discount 
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Program Agenda 

ÅData Growth Challenges 

ÅOLTP Table Compression 

ÅCustomer Experienceôs 

ÅQuestions and Answers  
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Data Growth Challenges 

ÅExplosion in Data Volumes 

ïGovernment Regulations (Sarbanes-Oxley, etc) 

ïUser Generated Content (Web 2.0) 

ïApplication Consolidation 

ÅIT Managers Must Support Larger Volumes of Data with 

Limited Technology Budgets  

ïNeed to optimize storage consumption 

ïAlso maintain acceptable application performance 

ÅIntelligent and Efficient Compression Technology can Help 

Address These Challenges 
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Oracle Advanced Compression Option 

Relational Data 
Compression 

Unstructured Data 
Compression 

Backup Data 
Compression 

Network Data 
Compression 

ÅOLTP Table 
Compression 

ÅSecureFiles 
Deduplication 

ÅSecureFiles  
Compression 

ÅData Pump Data 
Compression 

ÅRMAN Fast Backup 
Compression 

ÅData Guard Redo 
Transport 
Compression 
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Basic Table Compression 

ÅIntroduced in Oracle Database 9i Release 2 

ïCompression during bulk load operations (Direct Load, CTAS) 

ïData modified using conventional DML not compressed 

ÅImproved performance for queries accessing large amounts of 

data 

ïFewer I/Os 

ïBuffer Cache efficiency 

ÅData is compressed at the database block level 

ÅCompression enabled at either the table or partition level 

ÅCompletely transparent to applications 
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OLTP Table Compression 

ÅOracle Database 11g extends table compression for OLTP 

data 

ïSupport for conventional DML Operations (INSERT, UPDATE) 

ï2x to 4x compression ratioôs typical 

ÅNew algorithm significantly reduces write overhead 

ïBatched compression minimizes impact for OLTP transactions 

ÅNo impact on reads 

ïOracle Database does not require data to be uncompressed ï it keeps 

data compressed in memory 

ïReads may actually see improved performance due to fewer I/Os and 

enhanced memory efficiency 
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OLTP Table Compression 

Smith John 3 

Doe Jane 4 

Doe Jane 2 

Doe John 1 

LAST_NAME FIRST_NAME ID 

Employee Table 

INSERT INTO EMPLOYEE 

    VALUES (5, óJackô, óSmithô); 

COMMIT; 

1ÅJohnÅDoe 2ÅJaneÅ 

Doe 3ÅJohnÅSmith  4Å 

Jane Å Doe 

Free Space 

Header 
 

Initially Uncompressed 
Block 
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OLTP Table Compression 

Block 

John=t|Doe=u|Jane=v|Smith=w 

Header 

 Doe  Jane 4 

 Smith  John 3 

 Smith  Jack 5 

 Doe  Jane 2 

 Doe  John 1 

 LAST_NAME  FIRST_NAME ID 

Employee Table 

1ÅJohnÅDoe 2ÅJaneÅ 

Doe 3ÅJohnÅSmith  4Å 

Jane Å Doe 

Free Space 

1ÅtÅu  2ÅvÅu 3ÅtÅw 4 Å v Å u  5ÅJackÅw  

Free Space 

Compressed Block 

Local  

Symbol 
Table 
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OLTP Table Compression Process 

Initially 

Uncompressed  

Block 

Compressed 

Block 

Partially 

Compressed 

Block 

Compressed 

Block 

Empty  

Block 

Legend 
       

 
Header Data 

Free Space 

Uncompressed Data 

Compressed Data 
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Block-Level Batch Compression 

ÅPatent pending algorithm minimizes performance overhead and 

maximizes compression 

ÅIndividual INSERTs and UPDATEs do not cause recompression 

ÅCompression cost is amortized over several DML operations 

ÅBlock-level (Local) compression keeps up with frequent data 

changes in OLTP environments 
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Large Objects and Compression 

ÅUse SecureFiles for LOBôs  

ÅA LOB locator always exists for any LOB instance regardless of the 

LOB storage properties or LOB value - NULL, empty, or otherwise 

ïThis means that each LOB value is unique because there's a unique LOB ID 

stored in the beginning of the LOB 

ïSo OLTP compression won't find any duplicate LOB values 

ïSecureFiles can provide both compression and deduplication benefits for LOBs 

stored out-of-line. 
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Monitoring Table Compression 

ÅView: DBA_TABLES, columns: 

ïCOMPRESSION ( ENABLED / DISABLED )  

ïCOMPRESS_FOR ( OLTP / BASIC) 
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Table Compression Advisor 
ÅAvailable in 11g Release 2 

ÅAvailable on OTN * 

ïSupports Oracle Database 9i Release 2 through 11g Release 1 

ïShows projected compression ratio for uncompressed tables 

ïReports actual compression ratio for compressed tables (11g Only) 
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Customer Experienceôs 

Presenting with 



19 Copyright © 2011, Oracle and/or its affiliates. All rights 

reserved. 

19 Copyright © 2011, Oracle and/or its affiliates. All rights 

reserved. 

Oracle Advanced Compression 

Compression Implementations 

 Dan Dressel, Architect Thomson Reuters 
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Business Challenge 

 The Knowledge Effect  

ÅNew search algorithms that emulate the best practices of 

legal researchers to deliver in minutes what used to take 

hours.  
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Processing Flow 
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Technology Deployed 

512 GB RAM Memory 

1 TB Flash Memory 

10 TB 15000 RPM Disk 

s
p
e
e
d 

c
o
s
t 
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Compression Savings 
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Processing Time 

Current State:  12 hours to process on a daily basis which met business requirements for WestlawNext 
product release.  American Association of Law Libraries names WestlawNext new product of the year for 
2011. 
 
Future State:      2 hours to process  with potential for more daily incremental processing, future state will 
have more Data, more RAM, more Flash, and Oracle Advanced Compression 
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FlashCache Compressed Data Benefits 
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SecureFiles Compression 

Compression Type Compression Ratio Space Saving Rate 

Securefiles High 14.5 93% 

Securefiles Medium 11.5 91% 

Securefiles Low 7.3 86% 



27 Copyright © 2011, Oracle and/or its affiliates. All rights 

reserved. 

27 Copyright © 2011, Oracle and/or its affiliates. All rights 

reserved. 

SecureFiles SQL Monitoring 

Duration - 13.2 Min. reduced to 2.9 Min. 
 
IO Requests ς 13M reduced to 7M 
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Current Use Cases 
ÅExadata (HCC and OLTP) 

ÅFusion IO Databases OLTP Compression 

ÅExport Dump Files For Data Marts Loads 

ïExternal table dump with type oracle_datapump access 

parameters (compression enabled) 

ÅData Guard Log Traffic 

ÅSecurefiles Implementations 

ÅRMAN Backups 

 

Reduced Physical DB Size = (Lower Cost and Better Performance)
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Oracle Advanced Compression  

(ACO) 

TVS Motor Company Limited 

T G Dhandapani, Chief Information Officer 
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Introduction 
Third largest producer of two wheelers in India 

Å 7800 employees - 3 Locations in India and 1 location 
in Indonesia 

Å $2 billion in revenue ( 2011-12) 

Å 2.5 million vehicles ( 2011-12 ) 

Å Deming Prize Winner for Quality - First and only two-
wheeler manufacturer in the world 

Å Exports to over 60 countries 
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IT Architecture 
1100 Dealers 

400 Suppliers 

Hardware, OS & DB 
HP rx6600 servers &  
EVA 4400 storage 
HPUX 11.31 IA 
ORACLE 11.2.0.2 
 ERP DB size ς 2.3TB 
BI, PI, DEV&QA DB size ς 6.3TB 

Applications 

MPLS 

Network 

200 Field Staffs 

SAP ITS SERVER 

DATA CENTER 

Å 10000 transactions per day 

Å 2GB DB growth per day 

30 Sales Office 

Hosur Plant 

2000 users Mysore Plant 

200 users 
Indonesia Plant 

150 users 

Nalagarh Plant 

80 users 
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Challenges in DB Administration 
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Development of Solution 

ÅNeeds investment of Rs.6 million ( USD 150K) 

ÅLong delivery and implementation lead time 

Upgrade 
storage 

ÅSpace saving marginal 

ÅLong implementation time 

ÅInvolves investment 
Archive data 

ÅZERO investment 

ÅShort implementation time 

Compress 
database 

IŜƴŎŜΣ ǿŜ ŎƘƻǎŜ 5ŀǘŀōŀǎŜ /ƻƳǇǊŜǎǎƛƻƴ hǇǘƛƻƴ ǳǎƛƴƎ hǊŀŎƭŜΩǎ !/h 
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ACO - Process 

Compression in 
SAND BOX 

Compression in 
Development  
System 

Compression in 
Quality System 

Compression in 
Production System 

ωError in online reorg of LOB 
segments due to bug  

ωHigh reorg time of table 
SOFFCONT1 ς 2 hrs 

ωHyper threading introduced 
to improve performance of 
re-org 

ωDuplicate entries in 2 of the 
customer tables. Identified 
and corrected. 

ωHigh CPU load (98%)  
during DML operations in 
compressed tables on 
11.2.0.1. This was solved in 
11.2.0.2 

ωTables with more than 255 
columns should not be 
compressed ς Doing so 
impacted the transaction 
times 
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Compress Benefits 
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Compress Benefits 
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Horizontal Deployment & Space Savings (TB) 
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