
Sybase IQ 15.4

An InDetail Paper by Bloor Research
Author : Philip Howard
Publish date : February 2012

In
D
et
ai
l



Sybase IQ is a columnar database 
that was designed to support data 
warehousing from its inception. 
This approach has now been 
copied many times and has 
been vindicated in organisations 
worldwide 
Philip Howard
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Fast facts

Sybase IQ is a column-based relational data-
base that has been designed specifically for 
analytics and business intelligence applica-
tions. With this release the product has moved 
squarely into the “big data” market. However, 
it is clear that this is no recent decision and 
it is worth highlighting the developments that 
Sybase IQ has gone through in the last several 
releases that has enabled it to reach this point.

In March 2009 Sybase IQ 15.0 was released. 
The main architectural feature of this version 
was that, for the first time, the product could 
support multiple write nodes as well as mul-
tiple read nodes. This release has formed the 
bedrock upon which subsequent releases have 
been built.

In July 2009 version 15.1 appeared. It included 
support for in-database analytics for the first 
time.

In June 2010 release 15.2 introduced text ana-
lytics capabilities.

In June 2011 version 15.3 brought the PlexQ 
architecture. This is a shared everything MPP 
(massively parallel processing) architecture. 
Previously, you could parallelise a query with-
in a node and you could have queries running 
in parallel on different nodes but now you can 
also have a single query distributed across 
multiple nodes. This architecture also sup-
ports the concept of logical servers (virtual 
data marts).

The current release, introduced in November 
2011, sees in-database support for MapRe-
duce and R as well as federated and other 
support for environments where Hadoop is to 
be run alongside Sybase IQ.

The key point to note is that the current release, 
version 15.4, would not have been feasible 
without the various features introduced in pre-
vious releases. This suggests that Sybase was 
thinking about “big data”, and planning how it 
was going to support it, long before it became 
the fashion that it is today.

The benefits associated with Sybase IQ are 
predicated upon its column-based approach, 
its scalable grid architecture, and the perform-
ance benefits that it can offer, while requiring 
fewer hardware resources. This is especial-
ly true where queries are complex or require 

large table scans and, in the latter case, this 
has the knock-on advantage that you do not 
have to pre-aggregate data, which represents 
both a performance and a management sav-
ing when compared to traditional approaches to 
data warehousing. The reduced size of Sybase 
IQ data warehouses (along with other features of 
the product) also means that Sybase IQ has the 
potential to offer significant performance advan-
tages when scaling for large numbers of users. 

In other words, Sybase aims to provide better 
performance with a lower total cost of owner-
ship. Moreover, apart from the fact that data is 
stored by column, in all other respects Sybase 
IQ acts exactly like a conventional relation-
al database. For instance, you use standard 
SQL, hardware and operating systems: data-
base schemas are (or may be) the same, as 
are applications; and training requirements 
are similar.  

Key findings

In the opinion of Bloor Research, the following 
represent the key facts of which prospective 
users should be aware:

• In addition to its column-based storage, Sy-
base IQ delivers a number of specialised 
indexes in order to further accelerate ad 
hoc query performance. These include in-
dexes for low cardinality data, grouped data, 
range data, joined columns, real-time com-
parisons for Web applications, date, and 
time analysis. In addition, there are textual 
analysis indexes (providing analytics on un-
structured data that may be combined with 
structured analysis).

• Sybase IQ provides a highly available solu-
tion. In particular, separate read and write 
nodes allow for procedures to be executed 
in parallel, without affecting one another. 
Read nodes are particularly useful for data 
aggregators offering multi-client analytics 
services because a node can be assigned to 
an individual account for later chargeback. 

• The PlexQ architecture is augmented by the 
Sybase IQ optimiser, which will automatical-
ly recognise when a query will benefit from 
being distributed and to which nodes the 
query should be distributed.

• While it supports both normalised and star 
schema architectures, Sybase IQ also sup-
ports Rcube flat schemas that can provide 
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major benefits when compared to conven-
tional star schemas. In particular, Rcubes 
can significantly speed up implementation, 
as well as improve run-time performance 
and provide increased flexibility. In addi-
tion, Sybase IQ allows on-the-fly changes 
to schema attributes (columns); that is, you 
can add/delete columns in a table while the 
Sybase IQ server is up and running.

• Sybase provides column-based encryption 
capabilities as well as database-level en-
cryption. This is particularly important for 
data aggregators with multi-client serv-
ices where you want to be able to encrypt 
different customer’s data using different al-
gorithms. Encryption is supported for both 
data-at-rest and data-in-flight. 

• With this release Sybase IQ supports in-da-
tabase MapReduce, in-database R (an open 
source statistical programming language) 
processing and PMML (predictive modelling 
mark-up language), which is the industry 
standard for portable data mining models, 
so that you can score in-database.

• In-database analytics, which is supported 
by Sybase IQ, provides much better per-
formance than traditional approaches to 
analytics. It is supported by means of user-
defined functions that take full advantage of 
Sybase IQ’s optimiser and parallel capabili-
ties. The company has partnered with Fuzzy 
Logix, which provides a library with hundreds 
of analytic functions (especially financial 
functions) that exploit these capabilities. 
This library has now been implemented us-
ing Sybase IQ’s native MapReduce API. 

• Sybase IQ provides standard ODBC/JDBC/
OLE-DB connections to its query engine, 
thereby enabling access from any stand-
ards-based front-end BI tool. Sybase IQ is 
certified to work with most industry lead-
ing tools such as SAP BusinessObjects, IBM 
Cognos, MicroStrategy, QlikView, iDash-
boards, SAS, SPSS, KXEN and others. As 
part of SAP, Sybase IQ has been optimised 
for use with SAP BusinessObjects.

• Sybase IQ offers optimised ETL (and ELT) 
capabilities as a separate add-on product 
enabling developers to quickly build and de-
ploy their data sets for analysis on Sybase IQ. 
Alternatively, Sybase IQ is also certified to 

work with leading third party ETL tools and, 
again, there are specific optimisations built 
for ETL functionality inside SAP BusinessOb-
jects Data Services. Sybase IQ also supports 
loading data directly from a client, bypassing 
the DBA and removing the need for him or 
her to intervene in the loading process. This 
is important for environments where, for 
security or confidentiality reasons, the DBA 
should not be able to see the data.

• For situations where operational data that 
you want to query cannot (for compliance or 
other reasons) be loaded into the data ware-
housing environment, Sybase IQ supports 
query federation with data held in Sybase 
ASE, Oracle, MySQL, SQL Anywhere, IBM 
DB2, and SQL Server environments. Feder-
ation (both data and query federation) may 
also be useful when using Sybase IQ in con-
junction with Hadoop and four different ways 
of integrating the two are supported. 

• Sybase IQ does not (yet) support columnar 
storage for spatial data. The federation with 
SQL Anywhere is thus particularly impor-
tant because it enables geo-spatial analytics 
within Sybase IQ, leveraging spatial indexes 
within SQL Anywhere.

• Sybase IQ can be loaded on a continuous 
(near) real-time basis using an infrastruc-
ture comprised of Sybase Replication Server 
(which has real-time loading capabilities), 
and a set of scripts generated by Sybase 
PowerDesigner. Sybase IQ can also be load-
ed on a real-time basis with event data via 
Sybase ESP (Event Streaming Platform). 
Simultaneous loading and querying is pro-
vided via Sybase IQ’s versioning capability: a 
new version is created for the load process 
while the queries run on the older version 
until the new load is committed.

• Information lifecycle management, which 
supports the archival of data from front-
line to near-line to historic storage, was 
introduced with Sybase 1Q 15. The abil-
ity to formally build data retention rules is 
supported by means of PowerDesigner, a 
leading modelling and metadata manage-
ment tool, and WorkSpace Data Analytics, 
which is an Eclipse-based development en-
vironment that supports database, reporting 
and analytic development in conjunction 
with Sybase IQ 
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The bottom line

It is difficult to spot weaknesses in Sybase IQ, either from a technical 
perspective or from the point of view of marketing. Certainly, we would 
like to see spatial capabilities built into the database but the compa-
ny is already addressing this issue. Other than that we are impressed 
with Sybase’s support for big data, either in conjunction with Hadoop or 
directly, and we are pleased to see the implementation of both MapRe-
duce and R within the database, as well as support for PMML. We expect 
the company to continue to grow its user base at a significant rate.
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The current version number of Sybase IQ is 
version 15.4. It is now ANSI SQL 2008 com-
pliant. With this release the company has 
introduced an Express Edition, which is free 
for developers. Supporting products, includ-
ing Sybase IQ InfoPrimer (formerly Sybase 
ETL), Sybase PowerDesigner, and Sybase 
Replication Server all leverage the features 
available within Sybase IQ. In the latest re-
lease of PowerDesigner there is a new feature 
that allows you to feed it with a warehousing 
workload and the software will automatically 
generate a bill of materials and appropriate 
configurations for Sybase IQ. This will be use-
ful, not just in live environments but also for 
proof of concepts. 

In the case of Sybase IQ InfoPrimer, this is spe-
cifically optimised to be used in conjunction 
with Sybase IQ and only supports Sybase IQ as 
a target. For companies not using InfoPrim-
er, the company has introduced a specialised 
ODBC/JDBC bulk insert capability for large da-
tasets. While still not as fast as using a native 
API this offers significantly improved perform-
ance compared to previous releases.

The product runs under Windows, Linux (Red 
Hat and SuSE) and the leading UNIX operating 
systems from HP, IBM and Oracle. Language 
support for analytic developers includes Perl, 
Python, PHP, ADO.Net, OLE-DB, and Ruby on 
Rails, amongst others.

Logical architecture

Sybase IQ has been designed specifically 
for data warehousing. That is to say, it is not 
optimised for transaction processing and, 
therefore, it does not include the sort of facili-
ties you would need for transaction processing, 
as opposed to data warehousing. This is impor-
tant because the leading merchant databases 
offer both sets of capabilities, so Sybase IQ has 
a smaller footprint and is less complex than 
these offerings.

Sybase IQ also differs from merchant data-
bases in that it is a column-based relational 
database rather than a row-based relational 
database. The latter is required for trans-
action processing where individual records 
(rows) are constantly being inserted into the 
database and updated. Conversely, column-
based databases have significant advantages 
when it comes to query processing because 
each column is, effectively, an index but with-
out any of the overheads associated with 

defining and storing those indexes. Moreover, 
every column is indexed in this sense, some-
thing that would never normally be possible 
when using a row-based approach. That said, 
Sybase also supports a number of index types 
that you can optionally implement: these are 
discussed later.

Another major advantage of a column-based 
approach is simply the amount of data that 
needs to be read for each query. Whenever 
you access data for a query from a convention-
al database, you read each row in its entirety, 
regardless of the actual fields that you are in-
terested in for that specific query. In practice, 
this might mean reading a 3000 byte record to 
retrieve just 20 characters of data but by read-
ing data on a columnar basis, you only have to 
read what is specifically needed for the query 
at hand. Of course the difference in perform-
ance when you are reading a single record will 
be negligible, but many queries require full ta-
ble scans. Multiply that single read by a few 
million rows per table and the performance 
difference is very significant.

A further consequence of using a column-
based approach is that you typically do not 
employ conventional horizontal partition-
ing, which is predicated upon a row-based 
approach. Instead, Sybase IQ implements 
vertical partitioning: partitioning by column 
rather than by row. One of the advantages of 
this approach is that partitions can never be-
come unbalanced, since there will always be 
the same number of fields in each column of 
a table. This significantly reduces the mainte-
nance requirement of managing partitions and 
should eliminate the database re-organisation 
that may become necessary when convention-
al partitions become unbalanced and start to 
impair performance. 

In addition, columns are easy to compress be-
cause you can have different algorithms for 
different datatypes. As a result, Sybase has 
had an historic advantage over the merchant 
databases in this area. This has been whittled 
away now, though Sybase IQ still has advan-
tages. In particular, Sybase has enhanced its 
compression capabilities in this release by in-
troducing the ability to remove spaces within 
fields (say, a 50 character string in a 200 byte 
address field) rather than just operating at the 
page level. Sybase claims that a Sybase IQ data 
warehouse will never exceed the size of the 
raw data: this is by no means the case with its 
merchant rivals.
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Physical architecture

The architecture of Sybase IQ is illustrated in 
Figure 1. It is a shared everything massively 
parallel architecture, with every node connect-
ed to every other node in a full mesh provided 
by the interconnect. This reduces I/O issues and 
improves resilience. The only exception to the 
shared everything approach is that each node 
can have its own, local, temporary storage. The 
big advantage of offering shared everything, 
and shared disks in particular, is that you do 
not have to distribute your data across the vari-
ous disks in use, thereby removing what can be 
a significant administrative headache. 

Each node in the Sybase IQ environment is 
designated as either a read/write node or a 
read only node. In the case of the former, each 
node can be flexibly designated as a read or a 
write node, as required. Thus, if you are run-
ning a large overnight batch update you might 
want all of your read/write nodes to operate 
as write nodes, but have them running as read 
nodes during the day. In addition, you can add 
new nodes as needed, dynamically, so that you 
can scale up incrementally.

Nodes (servers) can be linked into a logical 
server, as shown. In addition, one logical serv-
er can “loan” nodes to other logical servers 
on a scheduled basis, for example to support 
overnight batch loading. 

This approach to logical servers supports 
mixed query workloads because you can as-
sign particular queries to a logical server and 
that query can then only use the resources 
available to that logical server. How many log-
ical servers, and the number of nodes within 
each group, is entirely up to you. A graphical 
administration tool (see later) is provided to 
support the creation of these logical group-
ings, add or remove nodes, designate read 
only or read/write nodes and so on. 

Each logical server can have its own logins so 
that specific users, departments or queries 
can always be directed to a designated logi-
cal server.

When a query is received, the receiving node is 
designated as the “leader” node and, if the op-
timiser (see below) decides that this query can 
benefit from distribution, then the other nodes 

Figure 1: Sybase IQ PlexQ Architecture
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to be involved in processing this query are des-
ignated as “worker” nodes. Any node can be a 
leader or worker but only one node can be a 
leader for any particular query. 

There are a number of functions specifically 
to support high speed loading. The first is that 
the product supports pipeline parallelism so 
that where indexes have separate data struc-
tures (which apply to Word and High Group 
indexes: see later) these can be updated at the 
same time as data is being loaded. 

It was historically the case that, in many envi-
ronments, the data was loaded to the server 
and then the database administrator pushed 
the data to the warehouse. However, this 
means that the DBA can see the data, which 
is not acceptable in many environments (for 
example, if the warehouse is outsourced), and 
many clients want to load the data directly. In 
order to support this, Sybase supports a “load 
from client” option that supports the loading of 
both data and LOBs (large Objects) via DBLib.

Another major feature is support for informa-
tion lifecycle management (ILM). There are 
specific features to support different forms of 
storage for archival purposes: adding near-
line and historical storage capabilities to active 
data. These can be designated as read-only 
stores for compliance purposes, if required, 
and, similarly, you can apply different security 
policies to each store. There are specific facili-
ties provided to support time-based retention 
periods with data first being marked as read-
only and then dropped.

Another point to note about this architecture 
is the advantage that it offers to data aggre-
gators and resellers (which represent a target 
market for Sybase), because it means that 
each subscriber can have its own read and 
read/write nodes, separate from anyone else, 
which obviously has beneficial security as well 
as chargeback implications; and it also allows 
you to define different service levels for dif-
ferent users. Further, Sybase IQ allows you 
to encrypt data on a column-by-column ba-
sis, which further reinforces this message. In 
fact, the product supports three levels of en-
cryption: RSA and strong encryption (ECC) for 
data in flight plus RSA and RSA with FIPS 140-
2 strong encryption for data at rest. 

Should any node fail, you can switch users or 
responsibilities to another node. Hot standby, 
failover and load-balancing are possible across 

nodes. These functions are not automated but 
are under the DBA’s control, which allows the 
DBA to dynamically allocate resources based 
upon business needs. In addition, there is an 
OpenSwitch load balancing application availa-
ble, if required, that operates at the application 
server level. Sybase IQ InfoPrimer also has 
load-balancing capabilities for Sybase IQ 
data loading tasks. It is further worth noting 
the company’s partnerships with a number of 
storage hardware vendors to further ensure 
high availability and disaster recovery. There 
is support for range partitioning and you can 
partition, re-partition, join, rename, split and 
drop table partitions as required.

There is also a NonStopIQ HA-DR methodol-
ogy, which typically employs a local SAN and a 
remote one, with either synchronous or asyn-
chronous communications between them. The 
big advantage of this is not just that it provides 
disaster recovery but also that it eliminates 
the need to take the system down, even for 
planned outages. Note that as more and more 
companies adopt operational BI and embed 
query capability into operational applications 
then the warehouse increasingly becomes 
as mission-critical as those applications, for 
which you need a solution such as this.

There is also support for query federation. 
This is intended for environments where op-
erational data cannot be moved or copied from 
their source systems for compliance or other 
reasons but which you may want to include in 
queries or reports. In this sort of environment, 
the amount of data to be sourced from the 
operational system is typically small so near 
real-time support can be achieved. The query 
federation technology supports Sybase ASE, 
Oracle and Microsoft SQL Server.

One element of the physical architecture that 
is not illustrated above is that the product now 
has a built-in web server to enable participa-
tion in web services.

Query performance

The Sybase IQ optimiser knows about and will 
leverage the MPP-based capabilities of the 
product. With a massively parallel architecture 
you have the ability to distribute queries across 
nodes (within a logical server if you have one). 
So the first thing that the optimiser does is to 
determine whether the query will benefit from 
this sort of parallelism. Not all queries do. For 
example, if the query is I/O bound then extra 
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processing capacity may make an insignificant 
impact on query performance. Similarly, the 
overhead involved in distributing a query may 
be deleterious for, say, a short running query. 
As another example, if a query cannot make 
use of all the resources available on single 
server then, again, it will probably not make 
sense to distribute the query. The optimiser 
may decide that no part of a particular query 
should be distributed, that the whole query 
could usefully be distributed or that a part or 
parts (fragments) can be distributed.

Within each node that is executing a query, 
threads are allocated dynamically with threads 
added or removed as the query executes. 
Threads are scaled up or down according to 
workload and resource availability. As noted 
previously, physical servers can be dynamical-
ly allocated to a logical grouping.

Other notable features include the ability to 
determine how much parallelism to apply to 
which tasks and sub-query correlations, op-
timised use of temp space, operations that 
can run directly off compressed data with-
out requiring decompression, and concurrent 
workload management.

Indexes

Although every column is, in effect, its own in-
dex, there are substantial advantages to using 
specific indexes in a number of situations. This 
is one area where Sybase has a major advan-
tage over appliance vendors. Indeed, one of the 
strengths of Sybase IQ is its indexing capabili-
ties. As Sybase customers discover new needs 
for analysis, Sybase can simply create new in-
dex types to meet those needs. The beauty of 
this approach is that new indexes can be added 
to the data warehouse with little, if any, impact 
on the data warehouse architecture or the 
analytical applications using the warehouse. 
Sybase IQ offers a number of different index-
ing techniques:

• Low Fast indexes: these are low cardinality 
indexes (typically used for fields that have 
less than 1,500 unique values) that use a 
process known as tokenisation. Using this 
process, non-integer data is converted into 
a token (an integer; an existing integer be-
comes its own token) and then the tokens 
are stored rather than the data. This is 
particularly useful for reducing the quan-
tity of redundant data and saving on disk 
space. Once the tokens are established (an 

automated process), a bitmapped index is 
created to reference these tokens.

• Bit-Wise indexes: for high cardinality fields, 
where the number of possible values ex-
ceeds 1,500 (for example, monetary values) 
Sybase IQ uses a patented technology known 
as Bit-Wise indexing. This is particularly 
useful where you want to combine calcula-
tions with range searches, for example to 
find the total revenue and number of units 
sold where the price was less than £50. 

• High Group indexes: these are, in fact, B-
trees. However, the principle here is that the 
user only defines these indexes when sever-
al columns are likely to be used in a group, in 
particular to combine low and high-cardinal-
ity searches. An example here might be an 
inquiry about product item sales and value 
(high cardinality) by store (low cardinality). 
High Group indices are multi-threaded.

• Fast Projection indexes: the default “index” 
is simply the column store itself. If a user 
always plans to retrieve an entire column of 
data, then the fact that storage is columnar 
means the column can be projected into a 
report or inquiry without having to explicitly 
define any index at all. This is useful, for ex-
ample, in WHERE clauses. 

• Text indexes: these support full text search. 
The text index stores complete positional in-
formation for every instance of every term in 
the indexed columns. Some of the functions 
that are possible with the text index are dis-
cussed in the next section. 

• Compare indexes: this indexing technique 
allows data column comparisons that are 
effectively equivalent to an “if … then … else” 
statement. For example, “if expenses are 
greater than revenue, then …”. This type 
of index is particularly useful for real-time 
comparisons in web applications. 

• Join indexes: as the name implies, these 
are designed to obviate the need for table 
joins. Like a number of the supported in-
dexes, these will be most useful when query 
requirements can be predicted in advance. 
The product supports parallelism for both 
column scans and joins.

• Time Analytic indexes: these offer the op-
tion to create indexes based on a date, time, 
or date and time. It should be noted that 
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time-based queries tend to be particularly 
difficult for conventional relational databases 
to handle. They are also increasingly impor-
tant for certain sorts of applications such as 
those involving smart meters, for example.

A number of extended facilities are supported 
to allow the use of these indexes in a variety of 
circumstances. These include index compres-
sion to reduce disk (or memory: bitmaps may 
be cached) requirements, the ability to use dif-
ferent types of index in combination, pipeline 
parallelism for GROUP BY and ORDER BY as 
well as hash and merge joins, and the facili-
ty to filter bit arrays using Boolean operators. 
These features mean that the indexing in Syb-
ase IQ overcomes a number of the traditional 
drawbacks of bitmapping, namely, that it is not 
suitable for joining tables or aggregating data. 
While on this topic it is also worth noting that 
while Sybase is fast enough that you do not 
need to pre-aggregate data for OLAP-based 
processing (which is a significant advantage 
in administrative terms) Sybase IQ does sup-
port OLAP capabilities with features such as 
rankings, partition windows, percentiles and 
averaging. It is also noteworthy that Sybase IQ 
includes an Index Advisor that will advise ad-
ministrators as to when it would be useful to 
add a new index and of what type. 

Other features provided to improve performance 
include predicate pushdown and sub-query op-
timisations (correlated sub-queries, sub-query 
disjunction and automatic query flattening).

In-database analytics

In conventional environments, data min-
ing functions have to be performed outside 
the database: the data is extracted from the 
warehouse and then processed by the rele-
vant software in a conventional manner. The 
problems with this approach are twofold. First, 
performance is degraded because there is an 
extraction process and because the application 
server will not have the same sort of parallel 
capabilities as provided in the analytics serv-
er. In order to offset this performance loss, 
analysts performing data mining will typical-
ly only sample the data. While this can offset 
performance consequences to some degree, it 
means that accuracy is sacrificed. In particu-
lar, population outliers can easily be missed.

In-database analytics resolves both of these 
problems: because mining algorithms are run in-
side the database you are not limited to sampling 

the data, thereby maximising accuracy and, for 
the same reason, you can take advantage of 
parallelism and other characteristics of the an-
alytics server in order to optimise performance.

Sybase has implemented in-database analyt-
ics by means of user-defined functions (UDFs) 
that are executed as SQL functions. When this 
facility was first introduced the company only 
made it available to specific partners such as 
Fuzzy Logix. This was because Sybase was 
concerned about the development of UDFs 
that might adversely impact on implementa-
tions. As a safeguard against this happening, 
with this release it has introduced a UDF sim-
ulator that allows you to test UDFs without 
actually impacting on the live warehousing 
environment. 

Fuzzy Logix provides DB Lytix for Sybase IQ, 
which is available (on Linux, Solaris, Windows 
and AIX), with support for algorithms including 
neural networks, k-means clustering, Monte 
Carlo simulation, linear and logistic regres-
sions, and so on. Details can be found on the 
Sybase website at http://www.sybase.com/
detail?id=1065214. In conjunction with the lat-
est release, Fuzzy Logix has re-written the 
functions it provides to make use of the in-da-
tabase deployment of MapReduce (see next) 
that Sybase now offers.

In the case of R, the open source statistical 
language, you can either run an R job that ac-
cesses Sybase data or you can run a SQL query 
that fires off an R process. In the latter case 
the user does not have to know anything about 
the R functionality that is being used.

Finally, Sybase IQ now supports in-database 
scoring of data mining models, regardless 
of whether these have been developed with-
in the database or elsewhere. This is achieved 
through support for PMML (predictive model-
ling mark-up language), which is the industry 
standard for model portability. The company 
has not yet implemented PMML support in Syb-
ase ESP, which we would like to see: it would 
enable such things as real-time fraud detection.

Going beyond structured analytics, Sybase sup-
ports significant text analytics capabilities, 
which also operate in-database. These include 
functions that include proximity search, support 
for Boolean operators, searching for phrases 
as well as terms, and scoring both within and 
across documents. There are also plug-in APIs 
for multi-media analysis functions and libraries.
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Figure 2: Methods for integrating Sybase with Hadoop

Big Data

With in-database support for both data and text analytics, as well as the 
availability of Time Analytic indexes (useful for applications involving 
smart meters, for example), Sybase IQ was already positioned, prior to 
this release, to exploit big data analytics once relevant additional fea-
tures were added. With the introduction of in-database native MapReduce 
(which includes the provision of pre-certified data mining functions) you 
can now run relevant analytics against big data directly within a logical 
server. This operates in one of two ways: either as in an in-process UDF 
running in the database kernel or as an out-of-process function (outside 
the kernel but still in-database) with its own memory space. The latter 
can support MapReduce tasks that have been written externally (in Ha-
doop, for example). These do not typically offer fault tolerant capabilities 
when run within a Hadoop environment and by bringing them inside the 
Sybase IQ database you get that as an automatic benefit.

A major feature of the native MapReduce implementation is that (for in-
process UDFs) it effectively makes MapReduce declarative rather than 
procedural. That is, you specify what has to be done but not how you have 
to do it. This is achieved because you can embed MapReduce code within 
a SQL statement. Moreover, you can specify what partitions you would like 
to work with and then the software will automatically assign processing 
according to the scale of the task (based on the disjoint sets being used).

However, it will often be the case that you want 
to deploy Hadoop for your haystacks and use it 
in conjunction with Sybase IQ for your needles. 
This is because Hadoop is much less cost-
ly. However, it is not suitable (or at least not 
yet) where compliance or security are issues, 
or where exceptional performance is required 
or if you need to perform ad hoc queries. So 
there will often be a requirement to use Ha-
doop in conjunction with your data warehouse, 
for example, where you want information from 
Hadoop to participate in ad hoc queries, even 
though those are not supported by Hadoop per 
se. In order to enable this, Sybase offers four 
different ways of integrating with Hadoop, as 
illustrated in Figure 2.

The first method illustrated shows results 
from Sybase IQ and Hadoop being collated by 
the Toad product from Quest Software (a part-
ner of Sybase).

The second method involves straightforward 
ETL processes, moving HDFS subsets (Sybase 
does not currently support other stores such 
as GPFS) into Sybase IQ for analysis. Sqoop is 
shown here but you could use the data integra-
tion tool of your choice, though it may not have 
been optimised for use with Sybase IQ.

Thirdly, you can federate data from Hadoop into 
Sybase IQ. Here, HDFS subsets are material-
ised in Sybase IQ as in-memory virtual tables. 
This process can be triggered on the fly as a 
part of a query.

Finally, you can federate Hadoop process-
es (jobs) into Sybase IQ whereby you trigger 
MapReduce tasks in both Sybase IQ and Ha-
doop and then join the results on the fly.

Database operations

Sybase IQ includes a SQL API that allows SQL-
based access. This is SQL-2008 compliant and 
is the same SQL that is used in Sybase Adaptive 
Server Anywhere and (with a few exceptions) 
is also compatible with the syntax employed in 
Sybase ASE (that is, T-SQL) so that Sybase IQ 
can natively use most Sybase ASE stored pro-
cedures.  In this context it is also worth noting 
that both Sybase IQ and Sybase ASE have the 
same look and feel. Within the product, Sybase 
IQ includes a graphical SQL Editor. 

Sybase IQ supports both ODBC and JDBC (2.0) 
call-level interfaces. Alternatively, Sybase IQ 
also provides Java 2 capability, and this language 
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The product

can be used for writing stored procedures and 
for creating user-defined functions. However, 
Java objects are not supported in the database.

There is also support for XML, including the 
ability to store and retrieve XML documents 
as well as the ability to export query results 
in XML format (with an embedded DTD). In ad-
dition, it is important to appreciate the web 
services functionality that is available in Sy-
base IQ. There is an HTTP(S) web server built 
directly into the database, which supports the 
retrieval of data in XML format as well as via 
standards such as SOAP. There is also direct 
integration with Microsoft Visual Studio .NET 
via an ADO.NET provider, as well as drivers for 
major Web languages such as PHP, Python, 
and Ruby.

Database administration

Sybase IQ supports conventional relational 
schemas, including the normalised schemas 
used for transaction processing as well as the 
star, snowflake, and constellation (a collec-
tion of stars) schemas that are used in data 
warehousing. In addition, the product also 
supports flat schemas (known as Rcubes) that 
have a number of advantages such as fewer 
tables (therefore reducing the number of joins 
and thereby improving performance), reduced 
complexity and greater manageability.  

As far as the actual process of administration 
is concerned, this is provided through Sybase 

Figure 3: Sybase Central

Central, illustrated in Figure 3, here showing 
the topology of the environment. 

Sybase Central supports ‘one-click’ cluster 
management; in-flight maintenance opera-
tions (including adding columns on the fly); 
and graphical displays for CPU, thread utilisa-
tion and timing, in order to support problem 
resolution. This is also where you define and 
manage both resource management and se-
curity. A web-enabled companion to Sybase 
Central is the Sybase Control Center for Sy-
base IQ that helps monitor the Sybase IQ 
infrastructure remotely using web interfaces. 
An extensive library of system metrics, along 
with historical metrics records, can be dis-
played in a rich graphical format for ease of 
use. This is to be extended to incorporate the 
functionality of Sybase Central but for the time 
being both products remain available.

In terms of security the product provides 
support for Kerberos authentication, which 
enables common user IDs and passwords 
(user settable) to be used across the data-
base and operating system environments. 
LDAP is not directly supported at this time. 
Further, role-based security not only applies 
to users but also administrators, so that you 
can have different roles for system moni-
toring, login and permission management, 
backup and restore administration, and mul-
tiplex grid management. This segregation of 
duties is important where you have multi-do-
main data warehouses. 
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The vendor

Sybase IQ is based on technology that Sybase (which is an SAP compa-
ny) acquired when it purchased Expressway in 1995. It has always had 
an emphasis on scaling incrementally all the way up to very large data 
warehouses (VLDW). In this context it is worth noting Sybase’s 2007 im-
plementation (using Sybase IQ 12.x) of a reference one petabyte (1,000 
TB) VLDW in conjunction with Sun (now Oracle) and BMMsoft, which was 
the first independently audited, petabyte scale warehouse.

There are now more than 4,500 Sybase IQ installations worldwide 
in more than 2,000 organisations. It is also particularly pertinent to 
note that a significant percentage of the product’s sales have been 
to organisations that do not use Sybase ASE (the company’s flagship 
transactional database). While this has always been the case we would 
expect to see an acceleration in this trend now that Sybase is an SAP 
company. Indeed, while Sybase previously targeted IQ at very specific 
markets, the presence of SAP, combined with Business Objects and the 
product’s own new features, means that Sybase IQ is now much more 
broadly targeted from a functional perspective: on marketing (focusing 
on digital channels), sales (focusing on correlation across media types), 
operational (focusing on machine data) and financial (focusing on sim-
ulation) analytics. Target sectors include banking, insurance, capital 
markets, telecommunications, retail, healthcare and, to a lesser extent, 
government.

More generally, and with respect to SAP’s other offerings, Sybase IQ 
is targeted at environments where users have heterogeneous or non-
SAP application environments. Where SAP is the dominant provider of 
applications these accounts will be targeted by SAP BW and SAP’s in-
memory technology product for data management: HANA.

Sybase has entered into a number of partnerships, focused on Sybase 
IQ, with vendors that include specialists in hardware, storage, data 
quality, business intelligence and other areas, as well as various VARs 
and system integrators. Business Objects, as a fellow subsidiary of SAP, 
is a close partner.

Sybase IQ Web address: www.sybase.com/bi.
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Summary

Sybase IQ is a columnar database that was designed to support data 
warehousing from its inception. This approach has now been copied 
many times and has been vindicated in organisations worldwide: its 
benefits have been well rehearsed and do not need repeating here. How-
ever, it is worth bearing in mind that Sybase IQ is, and always has been, 
the leading column-based vendor in the market. It now has the ben-
efit of the reach and scale of its parent SAP as well as, in this release, 
an extensive ‘big data’ capability. This leaves Sybase well positioned to 
continue to capture market share.

Further Information

Further information about this subject is available from 
http://www.BloorResearch.com/update/2119

http://www.BloorResearch.com/update/2119
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