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SYBASEIQ ANALYTICS SERVER

#1 COLUMN-BASED ANALYTICS SERVER
ω Performance:Industry leading performance 
ω Customer deployments: Over 3,100+ unique installations in 1800+ accounts
ω Customer acquisition:~200 new customer winsin 2009
ω Leadership:Pioneering technology, v15.0 in March, 2009; v15.1 in July,2009

The New Generation Analytics Market Leader
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SYBASE IQPOSITIONING  
HighPerformance Analytics Server For Specific Use Segments

Operational

Strategic

Data-Centric User-Centric

Predict the Business
Advanced Analytics

Deep and complex analysis 

of large datasets

Sybase IQ=very fast complex and 
ad hoc query processing 

Run the Business
Data Aggregators

Industry information hub for 

large number of concurrent & 
special interest users

Sybase IQ= very fast query results 
+ partitioning for large number of 

concurrent users 

Optimize the Business
DW Information Lifecycle Mgmt

Store and query data by storage 
tiers securely & efficiently 

Sybase IQ=high compression, data 
partitioning and built in security

Manage the Business
Reporting Services

High performance reporting and 
dash boarding on operational data

Sybase IQ=fast and mixed query, 
load processing for a large number 

of users
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Grid Based Column Store 

Fast Complex Queries

High Performance Data Loads

Storage, User Scalability

Non-relational Data Support

Platform 

Agnostic:

Linux, Unix,

Windows

Schema 

Independent:

3NF, Star, Flat

Standard 

Connectivity:

ODBC, JDBC,

OLE-DB

Standard

Language:

ANSI SQL

Outside:

Standards based open interfaces 

enables best-of-breed eco-System

Inside:

Architected ground up for 

High Performance Analytics

SYBASEIQPRODUCT PROFILE
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SYBASE IQ ARCHITECTURAL STRENGTH
Robust Column Store Foundation

SYBASE IQ

54321 é9876

r1

r2

r3

r4

r5

Key Characteristics 

ÁData is stored vertically ςEach column is stored 
separately

ÁThe data is the index

ÁLarge page sizes (128K ς512K)

ÁPersistent Row Identifiers

ÁBitmap drivenBenefits
ς Unsurpassed concurrent,mixed workload performance, storage efficiencies
ς Allows queries and updates to only access referenced columns.
ς Single data type and domain per page greatly enhances the effectiveness of 

compression
ς Large page size makes better use of modern disk and I/O subsystems
ς Allows queries to evaluate multiple predicates on the same table using index-

based access methods
ς Allowsrows to be uniquely identified without dragging all primary keys (e.g. for 

DELETES)
ς Allowsqueries to read only those pages within a column store needed
ς Bitmaps enable significant efficiencies ςcompact representation, easy to 

horizontally partition, intermediate results, allows perfect prefetchof rows 
avoiding cache misses and LRUs
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SYBASE IQ ARCHITECTURAL STRENGTH
Powerful Indexing Technology

Å Most columns will have at least one 
index

Å Index selection decisions based on 
column cardinality (number of 
unique values)

Å Indexes and columns are stored 
separately

Å Multiple indexes used to resolve a 
query

Å Indexes are self maintaining
Å No optimizer statistics to update
Å Indexes are compressed
Å Index building is a relatively simple 

exercise
Å Index advisor tool guides users in 

the building of appropriate indexes 
based on a run of sample queries

CATEGORY TYPE USAGE

Bitmap Fast Projection Compressed raw data 
for result sets (Default)

Low Fast Low cardinality data (up 
to 1000 unique values)

High Non-
Group

Aggregation on the fly 
and range searches

Date, Time, DT Date ranges, date part 
operations

Multi -Column Concatenated indexes

Compare Column comparisons

Traditional 
B-tree

High Group Key fields and 
groupings for cross-
tabular

Word Key word or phrase 
string searches
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SYBASE IQ ARCHITECTURAL STRENGTH
Key Indexing Technology ςFast Project Index

Optimized Fast Project Indexes ςthe column store 

Unique values for a column are stored in a lookup table and the optimized FP requires 1, 
2 or 3 bytes depending on cardinality

Å Optimized FP Indexes covers a broad spectrum of data (> 3 bytes data)

FP(1) = 2^8 = 256 Unique Values

FP(2) = 2^16 = 65,536 Unique Values

FP(3) = 2^24 = 16,777,216 Unique Values 

Å Reduced storage for columns with cardinality between 65,536 and 16,777,216 

Å Reduced I/O 

ÅWrites during data loading & Reads during query processing

Å Improved Query Processing

ÅwŜŘǳŎŜŘ ƳŜƳƻǊȅ ƛƴ ǉǳŜǊȅ ŜȄŜŎǳǘƛƻƴ ŀǎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻŦ CtΩǎ ƛǎ ŘŜƭŀȅŜŘ

ÅMore vector processing FP(3)

ÅMore complete optimizer statistics on column data distributions from 
lookup table which contains counts
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SYBASE IQ ARCHITECTURAL STRENGTH
Key Indexing Technology ςLow Fast Index

ÅSample query

select count(*) from customers 

ǿƘŜǊŜ ǎǘŀǘŜ Ґ Ψb¸Ω ŀƴŘ Ŏƭŀǎǎ Ґ Ψ!Ω

ÅFilter low cardinality fields with bitmaps

Å Bit position correspond to fixed row ID

ÅBitmaps further reduce the amount of data read

Å Small number of bits rather than entire field

Å ANDingand ORingōƛǘƳŀǇǎ ƛǎ ǾŜǊȅ ŜŦŦƛŎƛŜƴǘ ǿƛǘƘ ǘƻŘŀȅΩǎ ǇǊƻŎŜǎǎƻǊǎ

Å Note that even vertically stored data is not read
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SYBASE IQ ARCHITECTURAL STRENGTH
Key Indexing Technology ςHigh Non Group Index

Å Data with large number of values stored in binary form

Å Data sliced vertically so each bit position can be manipulated separately

Å Many bit positions are either all on or all off so no storage space is required

Å System only needs to store mixed bitmaps (1s and 0s)

Å Typical storage is 10-20% of size of raw data
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SYBASE IQ ARCHITECTURAL STRENGTH
Key Indexing Technology ςUsage of Multiple Indices

Å Example:

select sum(sales) 

from customers 

ǿƘŜǊŜ ǎǘŀǘŜ Ґ Ψb¸Ω 

ŀƴŘ Ŏƭŀǎǎ Ґ Ψ!Ω

Å Sybase IQ will use the LF indexes to filter rows and then apply to HNG to 
compute the sum

Å Minimal amount of data is read to resolve the query



11ςSybase Inc ςMarch 8, 2010

SYBASE IQ ARCHITECTURAL STRENGTH
Key Indexing Technology ςOther Indexes

ÅWord Index

ÅThe like query operator will call the Word Index

ÅBoth predicates below would use the Word Index

Where company_namecontainsΨ {ȅōŀǎŜ Ω

Or

Where company_namelikeΨ҈ {ȅōŀǎŜ ҈Ω

ÅCompare Index is an index on relationship b/w two columns

ÅStores comparison bitmap of (<, >, or =) of its two columns

ÅDate/Time/DateTimeindexes

ÅRange searches

ÅDatepartsearches
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SYBASE IQ ARCHITECTURAL STRENGTH
Leading Compression Technology

Compression

Page level
Å LZW Compression with implicit dictionary

Enumerated FP
Å Distinct values stored in vector
Å Column stores vector ordinals

Bitmaps
Å ROWIDsstored in multiple formats
Å Format based on locality of ROWIDs

ValueOrdinal

ά²ƛŘŜ 5ŀǘŀέ1

ά²ƛŘŜǊ 5ŀǘŀέ2

Column

2

1

1

2

1

1

1, {3-99}, {200-999}, {1295: 10001110101}

Single Ranges Bit vector
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SYBASE IQARCHITECTURAL STRENGTH
Query Processing

Main Memory

4 Quad-core sockets2. Joining

3. Grouping

4. Ordering

T3 T4T1 T2

Query Engine
Å Highly parallel plans: tuple streams segregated, data flows produce parallel 

streams, termination of parallel streams
Å Many access paths to the indexes and columns
Å Concurrent querying aware, elastic CPU/memory usage, delayed projection
Å Can use the vertical projection layer above the columns and indexes,can push 

projections, aggregation
Å Join types supported

Å NestedLoop, Hash, Sort Merge, Nested Loop Push Down, Hash Push Down, 
Sort Merge Pushdown (Bloom filters)

Å Joins reordered based on arity, size,join ratio, connectness, substitutions 
applied
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SYBASE IQARCHITECTURAL STRENGTH
Query Language and Stored Procedure Support

Pure ANSI SQL based
ς Covers SQL-99, SQL-2003, SQL-2008 specifications with few restrictions
ς Many useful vendor extensions
ς Extensive OLAP support
ς Windowing aggregation
ς Ranking functions
ς Statistical functions 
ς Distribution functions 
ς Numeric functions

Stored Procedures
- Extensive support ςboth WatcomSQL and T-SQL
- Security enabled: access control and execution context
- Used for customization of key functionalities such as login password verification logic
- Used for user events -

- fully configurable, scheduledor system triggered execution of active content
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SYBASE IQARCHITECTURAL STRENGTH
Query Processing ςXML/Graphical Plan Tracker

ToolTip for 
Estimated 
Row Count

Double Bar 
Indicates

Parallel 
Dataflow

Connector Width Varies 
With Row Count 

Node Depth 
Varies with Max 
Thread Count

ToolTip for Max 
Thread Count
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SYBASE IQARCHITECTURAL STRENGTH
In Database Analytics

Sybase IQ Process

9ȄǘŜǊƴŀƭ 5[[ ά!έ9ȄǘŜǊƴŀƭ 5[[ ά.έ

9ȄǘŜǊƴŀƭ 5[[ ά.έ

Enables concurrent high performance advanced analytics on 
large data sets on consistent models

External high performance C++ analytics libraries can be 
registered and invoked from Sybase IQ

ω Data NEVER leaves the database until results are 
materialized

ω ModelsareSHAREABLE andallow AD-HOC analysis

ω Models applicable to the LATEST data set

ω PRIVACY protection isensured

ω STANDARDS based access

ω PERFORMANCE and SCALABILITY is a given

ω AVERAGE developer able to build models

Database = 

Logic/Filtering

Applied in database

Data 
Volume

Processing 
Time

Accuracy

Sybase IQ 15.1 In-database Analytics:

Logic to data  = FAST + EFFICIENT

Partner plug-in library via C++ UDF offers a 
rich set of functionalities to solve 
problems such as

ÅClassification e.g. Neural Networks, 

ÅClustering e.g. K-Means Clustering 

ÅStatistical Simulation e.g. Monte Carlo

ÅContinuous/Categorical Predictions e.g. 
Linear / Logistic Regression 

ÅMany more
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SYBASE IQARCHITECTURAL STRENGTH
LoadEngine

Scale out

R/W

Node 1

Sybase ETL v4.9 Grid

ETL project 1 ETL project 2 ETL project 3

R/W

Node 1

RO

Node 1

RO

Node 1

R/W

Node 1
Scale out

Scale outScale out

Sybase IQ v15 Grid

ω Loading can be in multiple modes

ω Bulk (Load from files, remote databases)

ω Incremental Bulk

ω Continuous / Trickle feed via microbatching(Change Data Capture)

ω Page level snapshot versioningςno locks required (just table lock in-memory 
catalog) ςallows concurrent loads and queries with no blockage

ω Loadfrom client machines

ω ELT interface into Sybase IQ with load balancer, transactionalityand web 
based monitoring support
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SYBASE IQARCHITECTURAL STRENGTH
Multiplex Grid ςIndependent Scale Up/Scale Out for Concurrent Performance

ω IQ Database Size is a function of 
available Storage and is not tied to the 
bǳƳōŜǊ ƻŦ bƻŘŜǎ ƻǊ /t¦Ωǎ

ω Single copy of the IQ Database shared 
through the SAN across multiple 
computer nodes

ω All data and indexes are stored in the IQ 
Database

ω Additional CPUs scale linearly when 
added to existing nodes

ω IQ automatically spreads data and 
indexes across all SAN devices

ω Individual nodes can have different 
configurations (CPUs, memory)

ω Each node managesits own local temp 
space and catalog 

ω The IQ Writer Nodes are used for 
loading data into the IQ Database No 
data redistribution required

ω Start small and grow HUGE
ω Load balancing can be used to spread 

out users across available nodesData Store(SAN)

Fiber Channel Backbone

IQ Reader 
Node

IQ Writer 
Node

IQ Writer 
Node

IP Load Balancer

Foundry Server Iron

Cisco 11501

Open Source 
software
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SYBASE IQARCHITECTURAL STRENGTH
Multiplex Grid And Virtual Backup ςFoundation for HA-DR

ω IQ Multiplex for Scalability and High Availability
Å SAN Storage enablesIQ Multiplex - multiple nodes access SAN LUNs
Å No software required between EMC Storage and Sybase IQ
Å Ability to script adding database storage and creation of Multiplex nodes

ω IQ Virtual Backup
Å IQ provides easy integration with EMC Storage Software
Å Tight coordination b/w database backup and storage commands
Å Able to use ATA grade storage for database copies

Å EMC Clariion(Snapview, SAN Copy)
Å Many Sybase IQ Customers usethis Methodology
Å Joint Sybase & EMC Whitepaper

Å EMC Symmetrix(SRDF, Timefinder, SAN Copy)
Å Largest Sybase IQ deployments onEMC Storage

Å Fast database restore of Storage Copies
Å Verify Backup

ω IQ Disaster Recovery
Å Storage Level Replication in conjunction 

with Sybase IQ Virtual Backup
DMX-2 DMX800

Storagescope

SanCopy

SRDF

Timefinder

Mirrorview

Snapview

DMX-3

CLARiiON
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SYBASE IQARCHITECTURAL STRENGTH
Virtual Backup ςa brief outline

ω Verify Backups
ς Quick Restore
ς Integrity Checking

ω Testing Upgrades
ς IQ Major 
ς IQ Major
ς Application 

Upgrades
ω Development Copy
ς Avoid developing 

against 
Production

ς Test against full 
size data

ω End User Playground
ςRun any query

Data Store(SAN)

Fiber Channel Backbone

IQ Writer/ 
Reader IQ Writer

IQ Reader

Data Store(SAN)

IQ Writer/ 
Reader

IQ Virtual Backup

Storage Copy


