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How do traditional RDBMS work?

Typical access model:

Read data from a database
Process in memory with hard-coded operators

OK for OLTP, but for Data Analysis:

Limited to main-memory
Can’t utilize all the resources
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Typical select for data analysis

Select avg(age) from online_users where usage is >100 and
date(‘today’) — start_date between ‘3 month* and ‘6 month'
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Getting Beer Bottles to.celebrate a Party
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Traditional CPU processing: Single Instruction,
Single Data (SISD)

Modern CPU processing capabillities: Single
Instruction, Multiple Data (SIMD)
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Streaming SIMD Extensions for efficient SIMD
processing

Out-of-order execution

Chip multi -threading

Large L2/L3 caches
Hardware-accelerated string processing
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New column-based storage type in Ingres Database
New execution engine in the Ingres Database, that

— Processes analytic gueries much faster than any
other RDBMS

— EXxploits performance features in modern CPUs
— Uses Ingres Database to access and manipulate data
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Existing ODBC/JDBC/.Net Drivers
ISO standard SQL select ship_date, sum(quantity),...

A

Ingres VectorWise Database/ \

Execution

Storage
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Heap Storage BTree Storage Hash Storage ISAM Storage Column Storage

Runs on commodity hardware
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Access to CPU cache is far more efficient than
access to RAM

DISK

150-250 Millions

2-20

40-100MB 2-3GB 10GB
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Only access relevant data
Enable incremental updates efficiently
— Traditionally a weakness for column-based stores
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Column-based compression with multiple algorithms
— Automatically determined by Ingres VectorWise

Vectorised decompression

— Only for data processing in CPU cache

Maximize 1/0O Decompress and

Eliminate slow

round trip to RAM
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Always automatically created
Automatically maintained
Stores min/max value per data block

Enables database to efficiently identify candidate
data blocks
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