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Overview of Row vs. Column
Engines
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MySQL Column Engines ‘feel’ like Normal MySQL

~C L Contacta MyS QL Representative Search
R Recormmended Servers for MySQL

Mysou

MySQL.com

The world's most popular open source database

Downloads {(G&) Partners & Solutions Customer Login g =

Home Products services s ners Why MySQL? News & Events About MySQL How to Buy

GET STARTED 1
MySQL Enterprise 30-day Trial 2
3
MySQL Enterprise
4 -
Relies on MySQL for
Free Web Seminars S % o
Rock-Solid Quality
I1SWs and OEMs -
Test Drive MySQL Query analyzer
MySQL Training Learn More »

« Standard MySQL connectors can be used — JDBC, ODBC, .NET, C++, etc.

« MySQL GUI tools support connection to/management of MySQL column
databases

« Bl and ETL tools that use normal MySQL connectors should work fine with
MySQL column databases

« Installation for software-delivered column databases easy and quick (20MB
download, RPM/TAR install)

 MySQL bundled in with column databases; no need to download or install
MySQL separately. Must used bundled version of MySQL with each column
database

© 2010 Calpont Corporation



Column vs. Row Orientation

A column-oriented architecture looks the same on the surface, but stores
data differently than legacy/row-based databases...

GW-Oriented Dat@
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Column databases only read the columns needed to satisfy a query vs. full
rows

If you are only selecting a subset of columns from a table and / or are using
very wide tables, column DB’s are a great choice

Column databases (most of them...) remove the need for indexing because
the column is the index

Column databases automatically eliminate unnecessary 1/O both logically
and physically, so they do away with partitioning needs too as well as
materialized views, etc.

As a rule of thumb, column databases provide 5-10x (or more) the query
performance of legacy RDBMS’s 7
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Why a Column Database?

"If you're bringing back all the columns, a column-store database
isn't going to perform any better than a row-store DBMS, but
analytic applications are typically looking at all rows and only a
few columns. When you put that type of application on a column-
store DBMS, it outperforms anything that doesn’'t take a
column-store approach.”

- Donald Feinberg, Gartner Group
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MySQL and Data Warehousing

 MySQL DW deployed at 28% of MySQL customers
« Strong DW ecosystem support

What types of applications are you deploying on MySQL?
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Key MySQL Data Warehouse Limitations

* Except for InnoDB and MySQL Cluster (which are
not suitable for data warehousing), no MySQL
storage engine can fully address more than 4

CPU’s/cores

« The MySQL optimizer is widely known for its
Inefficiencies in subqueries, joins (e.g. no hash
joins), unions, etc.

* No parallel SQL, DML, or load capabilities

* Once a database gets past 500GB, the issues
noted above tend to become fairly noticeable

» Missing objects such as materialized views/

ooooooooooooooooooooooo



Why Column Databases Now?

What problems will eventually drive you to replace your current primary data warehouse platform?
(Select nine or fewer.)

Poor query response 45%
Can't support advanced analytics 40%
Inadequate data load speed 39%
Can’t scale to large data volumes 37%
Cost of scaling up is too expensive 33%
Poorly suited to real-time or on demand workloads 29%
Current platform is a legacy we must phase out 23%
Can't support data modeling we need 23%
We need platform that supports mixed workloads 21%
Can’t support large concurrent user count 20%
Inadequate high availability 19%
Inadequate support for in-memory processing 16%
Inadequate support for Web services and SOA 16%
Current platform is 32-bit, and we need 64-bit 15%
Current platform is SMP, and we need MPP 14%
We need platform better suited to cloud or virtualization 13%
Can't secure the data properly 11%
Other 4%
No problems 3%

Philip Russom, “Next Generation Data Warehouse Platforms”, TDWI, 2009
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BI Database Technical Trends

GENERATIONAL DW FEATURE OR TECHNIQUE USING NOW W USEIN 3 YRS DELTA PLAN TO USE
Real-time data warehousing 1% 1 92% 75% 58%
Master data management (MDM) solution 21% 1 80% 68% 62%
Private cloud 24% , 85% 61% 22%
In-memory database 25%  83% 58% 39%
64-bit hardware and software 20 78% 53% 58% N t . € PI
Open source DBMS 2 80% a8x% 17% ote. an
Trickle or streaming data loads S 1 82% 48% 41% to Use,
Service-oriented architecture (SOA) 35% 82% 47% a47% mea ns the
Advanced analytics (e.g., mining, predictive) 38“ 85% a7% 85%
Power-efficient hardware g ko 77% 46% 38% res po n d e r
Qassively parallel processin@ 36% W 46% 58% h as a I ready
Software as a service (SaaS) 34% 76% 42% 20% -tt
Open source reporting or analysis tool  36% 1 7T7% 41% 26% er en a
Open source data integration tool S " 74% 41% 27% CheCk fOI"
Web services R ST 40% 59% the
Data quality tool Sl 0% 40% 69%
Public cloud o 78% 37% 14% teChnOIOQy
Software appliance N 1 72% 32% 19%
High availability for the DW A6% e 75% 32% 66%
Mixed workloads St 26% a3x%
Data warehouse appliance g s i 78% 25% a47%
< Column-oriented storag@ 51% 75% 24% 39%
Data federation | EE—— 22% 43%
Data encryption and other security features S1% 73% 22% 55%
Ope ¢ operating system Zan 15% 24%
DBMS purpose-built for data warehousing 58%71% 13% 69%
ETver virtualization 60'1?03(. 10% 41%
Central enterprise data warehouse (EDW) 626?'% 5% 82%
Bundied DW platform from multiple vendors s‘é%‘m 4% 34%
Analytics processed within the EDW s a% 74%
Analytic databases outside the EDW ) 606,{5% -6% 61%
Blade servers in racks 57%68% -11% 53% 1 2
Symmetrical multi-processing (SMP) : 41% 85% -44% 36%




BI Database Technical Trends

Of the components of your data warehouse platform, which do you feel is the most critical to success?

Database management system (DBMS) 74%
Hardware server 11%
Storage 6%
Other 6%
Network | @ 2%
Operating system | 1 1%

Today, which processing architecture is your data warehouse on? Ideally, which processing architecture
would you prefer for your data warehouse platform?

= Have Today Would Prefer
Symmetrical multi-processing (SMP) | - 61%
Massively parallel processing (MPp) | " 33% ik
W 6%
Other 5%

Philip Russom, “Next Generation Data Warehouse Platforms”, TDWI, 2009
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IDC Projections

I, s
Analyze the Future
[ | HOME | RESEARCH | PRODUCTS& SERVICES | EVENTS IDC STORE

About IDC | Managerment | Worldwide Offices | Careers at IDC | IDC Media Centre

IDC - Press Release

IDC Finds That a Third Generation of Database Technology Along with Yendors Are Shaking Up the Market

12 Feb 2010

FRAMINGHAM, Mass., February 12, 2010 -.For database administrators (DBAs) and those who select and manage
database management system (DBMS) technology that is based on conventional row-oriented, disk-based systems
that drive queries in a linear fashion, a new generation of DBMS technology is sending a simple, clear message -
=—> | 'Everything you know is wrong'.

Recent IDC research shows that at the current rate of development and adoption, it is likely that within five years:

® Most data warehouses will be stored in a columnar fashion |

e Most OLTP databases will either be augmented by an in-memory database (IMDB) or reside entirely in memory
—_— | e Most large-scale database servers will achieve horizontal scalability through clustering

e Many data collection and reporting problems will be solved with databases that have no formal schema at all.

"Many of these new systems encourage you to forget disk-based partitioning schemes, indexing strategies, and
buffer management, and embrace a world of large-memory models, many processors with many cores, clustered
servers, and highly compressed columnwise storage,” says Carl Olofson, research vice president for Database
Management and Data Integration software research at IDC. "These technologies are no longer on the fringes, used
only to solve exotic data warehouse or other intensive number-crunching problems. They are becoming mainstream,
and are offered by a wide variety of vendors - some new, some quite familiar - to solve common, real-world data
management problems."
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If you routinely have SELECT * queries or queries that request the majority
of columns in a table

If you constantly are doing lots of singleton inserts and deletes. As these
are row-based operations they will normally run somewhat slower on a
column DB than a row-oriented DB (more block touches are needed).
Updates tend to run OK as they are a column operation

If you want to do pure OLTP work. Some column DB’s are transactional (so
data integrity is ensured), but they are not suited for straight OLTP work

If you have a small database: such a DB eclipses the benefit column
databases offer over row DB’s

15
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MySQL Column Database Options

16
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Main MySQL Column Databases

INFOBRIGHT

« Strengths: Great data compression, good metadata layer, overcomes many MySQL
optimizer issues, easy to install and maintain

« Weaknesses: Single-server centric, no MPP capability, a query is tied to one CPU only
(so no SMP or MPP — scale up or up)

&

KICKFIRE

«  Strengths: Strong feature set, good data compression, overcomes many MySQL
optimizer issues, good TPC-H benchmarks

«  Weaknesses: Hardware/appliance approach, no MPP capability

« Strengths: Strong feature set, Scale up/out (SMP and MPP capable), overcomes many
MySQL optimizer issues, good comparison benchmarks

«  Weaknesses: SQL syntax support limitations, no physical compression yet
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InfoBright
INFOBRIGHT

Infobright Architecture

CONNECTORS: Native C AP, JDBC, ODBC, .NET, PHP, Python, Peri, Ruby, VB

CONNECTION POOL: Authentication, Thread reuse,
Connection Limits, Check Memory, Caches

Infobright
Loader / Unloader

Infobright Optimizer

Management
and Executor

Services
& Utilities

SQL Interface
MySQL Loader
Caches & Buffers

MySQL Optimizer

Knowledge | Knowledge | Knowiedge | Knowledge | Knowledge | Knowledge
MyISAM Node Node Node Node Node Node

« Views
Data Pack Data Pack Data Pack Data Pack Data Pack

« Users Data Pack
« Permission Node Node Node Node Node Node

- Table
Definitions Compressor / Decompressor

Data Pack Data Pack Data Pack Data Pack Data Pack

© 2010 Calpont Corporation



Kickfire

KICKFIRE

= =N

Rack Space
Raw Disk

User Data Range*

Query Processing Module Memory
Power

Weight

Mounting

Operating Temperature
Dimensions

2U 2U 3U 5U

825"146 GB
SAS drives

750GB-1.5TB
32GB
600 W

62 |bs (28.1kg)

2 or 4 post
0-40°C
16.33"W x 25.76"D
x3.5"H

825" 146 GB
SAS drives

750GB-15TB
64 GB
600 W
62 |bs (28.1kg)
2 or 4 post
0-40°C
16.33"W x 25.76"D
x 3.5"H

© 2010 Calpont Corporation

825"300GB
SAS drives

15-3TB
128 GB
700W
77 Ibs (34.9kg)
2 or 4 post
0-40°C

16.33"W x 25.76"D
x 5.25"H

82.5"300GB
SAS drives +12 3.5"
1TB SAS drives

3-6TB

256 GB

900 W
130 Ibs (59kg)

4 post
5-35°C
17.33"Wx 25.76"D
x8.75"H



Calpont’s InfiniDB

Scale Up (SMP) and Scale Out (MPP

User Connections

% %\) % %\} %} % % % I User Connections I %} %} % %
i |

) T User : User
InfiniDB Server Module ' Module
\ 1 X n
= User
Module
I N Performance Ny Performance N Performance
. Performance Module 1 Module 2 Module n
NS o | Module

1 ! ! !

Local Storage Shared Storage

j j j j j j j j j j j j Database files, System Catalog j j j j j j
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MySQL Column Database Feature Comparison

Infobright Infobright Kickfire InfiniDB InfiniDB
Community Enterprise Community Enterprise
License GPL Commercial | Commercial GPL Commercial
Software/hardware (appliance) solutions Software Software Hardware Software Software
Multi-threaded engine (queries/writes uses all CPU’s/cores on box) No No Yes Yes Yes
Logical data compression Yes Yes Yes Yes Yes
Physical column compression Yes Yes Yes No No
High-Speed bulk loader w/ no blocking queries while loading No Yes Yes Yes Yes
Crash-recovery No No Yes Yes Yes
Transaction support (ACID compliant w/ DML) No Yes Yes Yes Yes
INSERT/UPDATE/DELETE (DML) support No Yes Yes Yes Yes
Support for Hash Joins No No No Yes Yes
No indexing necessary Yes Yes No Yes Yes
Primary and Foreign Key support No No Yes No No
MVCC support — snapshot read (readers don’t block writers) No No No Yes Yes
Alter Table with online add column capability No No No Yes Yes
Concurrency/Locking support Table Table Table Page Page
Massive parallel processing capable (MPP — multi-node parallelism) No No No No Yes
Non-MySQL supplied SQL tracing/diagnostics No No No Yes Yes
Replication support No No No No No
Terabyte database capable Yes Yes Yes Yes Yes
21
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Benchmark Examples

22
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InfiniDB takes up 22% less space

Database Object Size

8

I It‘
I I w‘t

NoCompress Compress + Compressed Compressed InfiniDB
+ Range Partition Range Partition + Range Partition +Range/Range
Partition

W Table MIndex WM AggData M Aggindex

InfiniDB total query times were 65% less

Total Query Run Time

'5
I | | |

NoCompress Compress + Compressed Compressed InfiniDB
+ Range Partition Range Partition +Range Partition +Range/Range
Partition

InfiniDB vs. “"Leading” Row Database

InfiniDB loaded data 22% faster

Database Load Time

22%'1\

NoCompress Compress + Compressed Compressed InfiniDB
+Range Partition Range Partition +Range Partition +Range/Range
Partition

M Tables MIndexes WM Statistics MAggData M Total

Query Run Time Ranges

ik

NoCompress Compress + Compressed Compressed InfiniDB
+ Range Partition Range Partition + Range Partition +Range/Range
Partition

HMINUS EAVG MPLUS

InfiniDB average query times were 59% less

Notice not
only are
the queries
faster, but
also more
predictable

* Tests run on standalone machine: 16 CPU, 16GB RAM, CentOS 5.4 with 2TB of raw data

© 2010 Calpont Corporation
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Percona’s Test of Open Source Column Databases

SSB queries
50,000
40,000
30,000
Q
3
£ 20,000
10,000 |
0 I-II-II-IIJI_II_I - I.ILl__
Q1 1:Q12:Q1:3 Q21 Q2.2 Q2:3:Q3:1::Q3:2: Q3.3 Q34 Q4:1-'Q4:2: Q4.3
query (lower is better)
M InfoBright M nfiniDB " LucidDB

610 GB of raw data; 8 Core Machine
http://www.mysqlperformanceblog.com/2010/01/07/star-schema-bechmark-infobright-infinidb-and-luciddb/

24

© 2010 Calpont Corporation



Internal MPP Stress Test using SSB Benchmark

InfiniDB on Star Schema Benchmark Queries (SSB)
60 Billion Fact Rows vs. 6 Billion Fact Rows
(SSB 10k vs SSB 1k scale factor)

10000
60 Billion

Elapsed Seconds (Log Scale)
=)
e

1 T ) T L} T T T T T T T )

Q1.1 Q12 Q13 Q2.1 Q2.2 Q23 Q3.1 Q3.2 Q33 Q34 Q41 Q4.2 Q43
SSB Query

Six Performance Modules against data size of Percona tests and then 10x the size. Shows
predictable performance, MPP linear speed gains over standalone implmentation, and capabilities

that other open source databases don’t have.
http://www.infinidb.org/infinidb-blog/mysql-parallel-query-processing-of-60-billion-rows-via-infinidb.html
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More Info and Downloads

* Infobright:
« www.infobright.org
» www.infobright.com
* Kickfire:
« www.Kickfire.com
» Calpont/InfiniDB:
« www.infinidb.org
« www.calpont.com

8 DOWNLOAD
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