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. Data Growth Challenges

* IT must support exponentially growing
ei amounts of data

— Explosion in online access and content
- — Government data retention regulations

P * Performance often declines as data
balloons

* IT budgets are flat or decreasing

* Need to grow data
— Without hurting performance

, — Without growing cost
F-' — Powerful and efficient compression is key
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. Why Hybrid Columnar Compression

« Traditionally, data has been organized within a database block
I n a ‘“row’ for mat

An alternative approach is to st
where data is organized and stored by column

— Storing column data together drastically increases the storage savings
achieved from compression

 Exadata storage has been optimized to maximize performance
of queries when accessing HCC-compressed tables

« Takes advantage of the processing power, memory and Infiniband network that
are integral parts of the Exadata storage server

* Hybrid Columnar Compression extended to Pillar Axiom and Sun ZFS Storage
Appliance (ZFSSA) storage
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. About Hybrid Columnar Compression

* Hybrid Columnar Compressed Tables
— New approach to compressed table storage

— Compressed tables can still be modified using
conventional DML operations, such as INSERT and

UPDATE
— Useful for data that is bulk loaded and queried

« Update activity is light
* How it Works
— Tables are organized into Compression Units (CUs)
* CUs are larger than database blocks

10x to 15x — Within Compression Unit, data is organized by column
instead of by row

Reduction g
Ei « Column organization brings similar values close

Compression Unit
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. Compression Units

« Compression Unit
— Logical structure spanning multiple database blocks
— Data organized by column during data load
— Each column compressed separately
— All column data for a set of rows stored in compression unit

Logical Compression Unit

BLOCK HEADER BLOCK HEADER BLOCK HEADER | BLOCK HEADER
CU HEADER = =

= C5 B

Ll H ca C8

C2 i ce | cs

ORACLE

10 | Copyright © 2011, Oracle and/or its affiliates. All rights
reserved.



Warehouse Compression

. Warehouse and Archive Compression

» 10x average storage savings
» 10x reduction in Scan 10

—
_-'-""'-F-
e

arehouse
rformance
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Archive Compression

» 15x average storage savings
— Up to 70x on some data

» For cold or historical data
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3% of Disks
Online
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. Warehouse Compression Levels

« Warehouse Compression provides two levels of
compression: LOW and HIGH

— HIGH typically provides a 10x reduction in storage
— LOW typically provides a 6x reduction

« Both levels have been optimized to increase scan query
performance by taking advantage of the fewer number of
blocks on disk

 To maximize the storage savings and query performance
benefits of Warehouse Compression, the default level is
HIGH

— LOW should be chosen for environments where load time service

levels are more critical than query performance
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. Archive Compression

« Archive Compression provides two levels of compression:
LOW and HIGH
— HIGH typically provides a 15x reduction in storage
— LOW typically provides a 10x reduction

« Best approach for ILM and data archival
— Minimum storage footprint
— No need to move data to tape or less expensive disks

— Data is always online and always accessible
* Intended for tables or partitions that store data that is rarely accessed
* Run queries against historical data (without recovering from tape)
« Update historical data

» Supports schema evolution (add/drop columns)
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. ILM and Data Archiving Strategies

 OLTP Applications
— Table Partitioning
— Heavily accessed data
* Partitions using OLTP Table Compression

— Cold or historical data
* Partitions using Online Archival Compression

- Data Warehouses
— Table Partitioning
— Heavily accessed data
* Partitions using Warehouse Compression
— Cold or historical data

* Partitions using Online Archival Compression
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. Compression Advisor

 New Advisor in Oracle Database 11g Release 2
— DBMS_COMPRESSIORL/SQL Package

— Estimates Hybrid Columnar Compress storage savings

SQL> @advisor

Table: GL_BALANCES

Compression Type: Compress for Query HIGH
Estimated Compression Ratio: 5 Kot Erd
PL/SQL procedure success fully completed.

SQL>
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. Customer Success Stories

« Data Warehouse Customers (Warehouse Compression)

— Top Financial Services 1: 11x
— Top Financial Services 2: 24X
— Top Financial Services 3: 18x
— Top Telco 1: 8x
— Top Telco 2: 14x
— Top Telco 3: 6X
« Scientific Data Customer (Archive Compression)
— Top R&D customer (with PBs of data): 28x
* OLTP Archive Customer (Archive Compression)
— SAP R/3 Application, Top Global Retailer: 28x
— Oracle E-Business Suite, Oracle Corp.: 23x
— Custom Call Center Application, Top Telco: 15x
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Customer Experience’s
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Who am [?

11 years in IT in finance sector.

Works with (nearly) all db’s from hierarchical to relation.

Found peace in Exadata.

1,5 year in Turkcell

http://ferhatsengonul.wordpress.com

http://twitter.com/ferhatsengonul
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Turkcell in Numbers

« Leading Telco in Turkey
« 34 million subscribers in Turkey as of May 31, 2011
 Third biggest GSM operator in Europe in terms of subscribers

« Turkcell co-operates in 8 other countries and has over 60 million
subscribers total

 First and only Turkish company listed on NYSE

 Over 500 Oracle Databases, 150+ Production
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Tuckcell 6s Bl Environm

ETL

|=> ABInitio |=> |:> Reporting
Source Oracle ODI

DBs Exadata MSTR

Amount Of Data

« 3Billion CDR per Day

« 600-1000 GBaw data extracted from 20+ source database
« 5 TB Data on file system processed

« 2-3 TB loaded into databased|into Exadata

«  Approximately600 TB Customer data stored in multiple Databases
600 TB 60 TB compressed) on Exadata :;” ;o -
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Exadata Timeline

* July 2010 Migration to V2 (SAS).
250GB => 25 GB

* Apr 2011 Migration to 2 X2-2's (HP)
600GB => 60 GB

* Sep 2011 V2 disk replacement to SATA.
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Possible with EHCC

« Compression highly depends on the data. So test,
test test......

* Find the optimum between the CPU usage and
compression rate at load time.

« Compress the old data when the system is idle.

- Be carefull if you restore the data on a non-exadata
system.
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Compression in Action

* Old System 10gR2 Basic Compression
— ~2-3 times ~250TB raw data to 100TB

- Exadata V2 with EHCC
— Raw Data 250TB to 25TB (Data)+ 5TB (Temp) = 30TB
— EHCC Compress ratio ~I0x
— Archive compression is efficient but high CPU consumption

NOSORT NOCOMP 137.59

MNOSORT Q _HIGH 21.21 6.48

SORT_A Q_HIGH 12.18 11.29

SORT_B Q_HIGH 15.37 8.95 o

SORT_A_B Q_HIGH 11.64 11.80 . ' fﬁaij
http://ferhatsengonul.wordpress.com/2010/08/09/getting-the-most-from-nybria-columnar-compression/ |
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Experience with Exadata Hybrid
Columnar Compression (EHCC)

—

Lakshman Lingam

DBA Team Manager
Bank of America Merrill Lynch (BAML)
Global Markets, Finance & Futures
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Bank of America

>
One of the World’s Largest

« Bank of America provides a full range of banking, investing, asset
management and other financial and risk management products and
services

* In the US, Bank of America serves:
— 58 million consumer and small business relationships
— 5,700 retail banking offices and about 17,800 ATMs
— Online banking services over 30 million active customers

« AmMong the world’'s | eading wealth mane
global leader in corporate and investment banking

« Bank of America serves clients via operation in more than 40 countries

Bankof America %7
Merrill Lynch
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Application Architecture
Client Report Center (CRC) — On Oracle Exadata

One Database
Four Schemas

Real-time @
Messages NET |
consumers \ p"‘
Equities Data / ’ ;

Two databases consolidated into one database Oracie Exadata X2-2

Bankof America "@’
Merrill Lynch
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Primary DC

w

w
w
w

Oracle Exadata Deployment Architecture

X2-2 Configuration

8 x64DualprocessoDatabase Servers (Sun Fire
X4170 M2)

¢ 96 coreq12 per server)
¢ 768GBmemory (96GB per serveRAM
¢ 10 GigE connectivity to Data Center
w 16 x 10GbE ports (2 per server)
14 Exadata Storage Servers22

Dev/iQA
¢ All with High Performance 600GB SAS disk
3 Sun Datacenter InfiniBand Switch 36 DR DC

¢ 36-port Managed QDR (40Gb/s) switch
M a! RYAYé [/ Aa02 90GKSNYySaG agaiioK
Keyboard, Video, Mouse (KVM) hardware _
Redundant Power Distributions Units (PDUs) E,l':'r‘iﬂfﬂmng:l'“%
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EHCC Overview

Data sampled and compression unit
(optimal number of rows/blocks for good
compression) computed

1§— |

_ 1 2. One column at atime is picked

Q 3. The column datais compressed and
stored in data blocks

4. Steps 2 and 3 repeated for all columns in
the compression unit

5. Steps 2thru 4 repeated for all
compression units in the segment

Bankof America %
Merrill Lynch
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Implementation Plan

—

7

Technique:

« Compress partitions: Warehouse or Archive

ALTER TABLE tablenaM©VE PARTITION partition na@@MPRESS FOR
QUERY/ARCHIVE TABLESPACE tablespace_name;

* Rebuild unusable indices

ALTER INDEX index name REBUILD PARTITION/SUBPARTITION;
Automation:
« Stored procedure to compress and rebuild unusable indices.
« Parameters to procedure: Table name, Compression technique, Tablespace name.
* Check and rebuild unusable indices.

Bankof America %7
Merrill Lynch
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EHCC: Archive Compression Stats
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EHCC: Warehouse Compression Stats
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EHCC: Database Space Usage

20.5
0 19.93 o
19.5 m DB Size In
DB Size in 19 TB Before
B 18.5 EHCC
18 m DB Size in
17.5 TB After
17 EHCC
16.5 |

GMFCDWE

Expecting to achieve higher storage savings as we continue to deploy more EHCC

Bankof America "@’
Merrill Lynch
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Summary

—

7

* Oracle Exadata is delivering business agility
— Ability to deploy new applications quicker
— Extreme Performance
— Exceeding SLAs

« EHCC delivering more room to grow the business
— 5X-10X Compression with EHCC removes the pressure for additional
storage
« Storage now growing @ ~0.5TB per month vs. 0.25TB before Exadata

— Allows us to keep more data online for business intelligence and decision
support

« Looking forward to grow the business with Oracle Exadata

Bankof America %7
Merrill Lynch
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. Summary

* Average storage savings can range from 10x to 15x

* Need to grow data

— Without growing cost
— Without hurting performance

* Hybrid Columnar Compression for Exadata

— Extreme Storage Savings
« Warehouse Compression
 Archive Compression

— Improve I/0O Scan Rates
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Hardware and Software

Engineered to Work Together
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