Sybase 1Q 15.3

An InDetail Paper by Bloor Research
Author : Philip Howard
Publish date : June 2011

3Bloor



.. It 1s our view that Sybase
|Q merits careful review by
or%amsatlons Investigating
data warehousing, high-
speed analytics and business
intelligenceé options

Philip Howard



A Bloor InDetail Paper

Executive summary

Fast facts

Sybase 1Q is a column-based relational data-
base that has been designed specifically for
analytics and business intelligence applica-
tions. It can offer a number of very significant
advantages within a data warehousing environ-
ment, including performance, scalability and
cost of ownership benefits, when compared to
conventional approaches.

Although the product has broad applicabil-
ity, the company targets a number of primary
markets. These include:

Data warehouses for aggregators of data,
typically those who offer multi-client data
and analytics services.

Advanced analytics—where there is a sig-
nificant requirement to support complex
and unpredictable queries, either as a data
warehouse in its own right or as an analytics
accelerator, where Sybase 1Q is complemen-
tary to an existing warehouse.

As a report accelerator, offloading high per-
formance reports from operational data-
bases or centralised data warehouses that
perform too slowly to meet business needs.

Applications where there are significant
amounts of unstructured elements (for exam-
ple, documents and images for insurance
claims] and where very large quantities of
data need to kept on-line—that may be sub-
ject to querying—for a considerable period
of time.

More generally, and bearing in mind that Sy-
base is an SAP company, Sybase I1Q is targeted
at environments where users have heteroge-
neous or non-SAP application environments.
Where SAP is the dominant provider of appli-
cations these accounts will be targeted by SAP
BW and SAP’s in-memory technology product
for data management, HANA.

The benefits associated with Sybase 1Q are
predicated upon its column-based approach,
its scalable grid architecture, and the per-
formance enhancements (often measured in
orders of magnitude] that it can offer, when
compared to row-based database solutions,
while requiring fewer hardware resources.
This is especially true where queries are com-
plex or require large table scans and, in the
latter case, this has the knock-on advantage
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that you do not have to pre-aggregate data,
which represents both a performance and a
management saving when compared to tradi-
tional approaches to data warehousing. The
reduced size of Sybase 1Q data warehouses
(along with other features of the product) also
means that Sybase 1Q has the potential to offer
significant performance advantages when scal-
ing 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
I1Q acts exactly like a conventional relational
database. For instance, you use standard SQL,
hardware and operating systems: database
schemas are (or may be) the same, as are
applications; and training requirements are
similar, in that you can add a column as easily
as a row, and so on.

Parallelism in Sybase 1Q

Parallelism is particularly important in sup-
porting high performance query processing
for large and complex environments. In the
original 15.0 release of Sybase 1Q, the com-
pany introduced multiple write nodes into its
Multiplex architecture (it had previously only
supported multiple read nodes) along with
query parallelisation and pipeline parallelisa-
tion (which will speed up both query and load
performance). Now, in this release, the com-
pany has extended its parallel capabilities still
further with the introduction of what Sybase
calls its PlexQ architecture, which extends
Sybase 1Q into supporting massively parallel
processing (MPP). Previously, you could paral-
lelise a query within a node and you could have
queries running in parallel on different nodes
but now you can also have a single query dis-
tributed across multiple nodes. This can have
significant performance advantages for appro-
priate queries.

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,
Sybase 1Q delivers a number of specialised
indexes in order to further accelerate ad hoc
query performance. These include indexes
for low cardinality data (which further re-
duces storage requirements, and improves
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query performance, through the use of token-
isation), grouped data, range data, joined
columns, real-time comparisons for Web
applications, date, and time analysis. In ad-
dition, there are textual analysis indexes
(providing analytics on unstructured data that
may be combined with structured analysis),
with capabilities that have been extended in
this release through the introduction of in-
database text search and analytics.

Both multi-threading and 24/7 high avail-
ability features (including partnerships with
relevant storage vendors for high avail-
ability and disaster recovery) are available
with Sybase IQ. 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 (see above] is aug-
mented by the Sybase 1Q optimiser, which
has been enhanced in this release to rec-
ognise when a query will benefit from being
distributed and to which nodes the query
should be distributed.

Sybase 1Q offers significant performance
advantages when compared to conventional
approaches. Apart from the features already
mentioned, it also supports Rcube flat sche-
mas that can provide major benefits when
compared to conventional star schemas. In
particular, Rcubes can significantly speed up
implementation, as well as improve run-time
performance and provide increased flexibil-
ity. In addition, Sybase 1Q allows on-the-fly
changes to schema attributes (columns);
that is, you can add/delete columns in a table
while the Sybase |Q server is up and running.

Sybase provides column-based encryp-
tion capabilities as well as database-level
encryption. 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
algorithms. Encryption is supported for both
data-at-rest and data-in-flight.

In-database analytics provides much better
performance than traditional approaches
to analytics. It is supported through the use
of user-defined functions that are treated

as part of Sybase 1Q’s relevant SQL func-
tions. This means that the analytic proc-
esses can take full advantage of Sybase
IQ’s optimiser and parallel capabilities. The
company has a partnership (and there will
be others] with Fuzzy Logix to exploit these
capabilities in Sybase 1Q and with Visual
Numerics for Sybase RAP (Sybase RAP
embeds Sybase 1Q).

Sybase 1Q provides standard ODBC/JDBC/
OLE-DB connections to its query engine,
thereby enabling access from any stand-
ards-based front-end Bl tool. Sybase 1Q is
certified to work with most industry leading
tools such as SAP BusinessObjects, Cognos,
MicroStrategy, QlikView, iDashboards, SAS,
SPSS, KXEN and others. As part of SAP,
Sybase 1Q is being optimised for use with
SAP BusinessObjects.

Sybase |Q also offers optimised ETL (and ELT)
capabilities as a separate add-on product en-
abling developers to quickly build and deploy
their data sets for analysis on Sybase 1Q. Al-
ternatively, Sybase 1Q is also certified to work
with leading third party ETL tools and, again,
there are specific optimisations built for ETL
functionality inside SAP BusinessObjects
Data Services. Sybase 1Q also supports load-
ing data directly from a client, bypassing the
DBA and removing the need for him or her to
intervene in the loading process. This is im-
portant 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 1Q supports
query federation with data held in Sybase
ASE, Oracle, MySQL, SQL Anywhere, and
SQL Server environments.

SybaselQcanalsobeloaded onacontinuous
near-real time basis using an infrastructure
comprised of Sybase Replication Server
(which has real-time loading capabilities),
and a set of scripts generated by Sybase
PowerDesigner. Sybase 1Q can also be load-
ed on a real-time basis with events data via
Sybase ESP (Event Streaming Platform). Si-
multaneous loading and querying is provided
via Sybase I1Q’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.
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® 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 ability to
formally build data retention rules is sup-
ported by means of PowerDesigner, a leading
modelling and metadata management tool,
and WorkSpace Data Analytics, which is an
Eclipse-based development environment that
supports database, reporting and analytic
development in conjunction with Sybase 1Q.

The bottom line

Unlike standard row-based databases that
were originally designed for online transaction
processing, Sybase |1Q has been engineered
specifically for query processing and ad hoc
analysis. As a result, Sybase 1Q can offer sig-
nificant performance and total cost of owner-
ship advantages over traditional products for
query-intensive computing requirements. In
terms of performance, these benefits have
been significantly extended in this release with
the introduction of the PlexQ architecture.

These advantages will be most obvious in en-
vironments where the query loads are unpre-
dictable, composed largely of ad hoc enquiries.
In this scenario, traditional databases cannot
be pre-tuned for unexpected queries, but the
column-based approach used by Sybase 1Q
provides highly effective self-tuning capabili-
ties. In addition, complex queries that involve
multiple selection criteria across a variety of
tables, and those involving large table scans,
can be deployed much more efficiently within
a column-based environment. Finally, Sybase
1Q scales well for large data stores containing
finely detailed transactions and sub-trans-
actions, such as clickstream data. Sybase 1Q
does not require data to be pre-aggregated
for analysis, allowing users to efficiently and
quickly analyse atomic level data.

Sybase 1Q’s underlying columnar architecture
is more efficient: servers have to do much less
work to answer any particular query when
data is organised by column. Of course, Sybase
has augmented this basic design advantage
in other ways but this is its key differentia-
tor, along with its reduced cost of ownership.
This is achieved in two ways: first through
lower absolute price, which is both a function
of this improved performance as well as the
compression techniques that Sybase 1Q ap-
plies against individual columns. This reduces
disk requirements and, consequently, the
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necessary investment in hardware. Secondly,
this combines with the product’s reduced ad-
ministration and tuning requirements to pro-
duce significantly less management overhead
when compared with that of the traditional
enterprise data warehouse vendors.

The data warehouse landscape, however, is
now no longer the sole domain of the traditional
suppliers. Today, there is significant interest in
data warehouse appliances. In one sense, the
market entry of these specialists has helped
Sybase 1Q because it has called into question
the dominance exerted by the major provid-
ers of row-based databases as organisations
re-think their available options. It has also
validated the column-based approach. The
rise of purpose-built appliances has raised the
interest in Sybase 1Q for the report ‘accelera-
tor” market in particular. However, interest in
data warehouse appliances also introduces a
new class of competitors that claim similar
performance improvements with an excellent
ease of use profile.

Where Sybase has an advantage over these ap-
pliance vendors is that Sybase 1Q offers more
flexible tuning abilities. Most appliance ven-
dors eschew the use of indexes completely or
only use them in very limited circumstances.
Sybase IQ provides a range of indexing options.
While these increase the amount of adminis-
tration required, they make the product far
more adaptable to variations in data cardinality
and datatypes. Also, a built-in index advisor
removes some of the mystery around selection
and creation of appropriate indexes. Further,
we know of no data warehouse appliance that
is currently able to support text analytics (as
Sybase 1Q does) and the ability to manage
mixed query workloads is also typically limited
when compared to what Sybase can offer. It
is also worth noting that Sybase 1Q can easily
and linearly scale up to support a large data
set and user workload. Additional disk space
can be added to the shared disk pool to support
growing data sets and read and write nodes
may be independently added to the Sybase IQ
grid in small increments to support an expand-
ing user base.

To conclude, Sybase 1Q is well positioned to
compete with both the traditional and appliance
vendors. While it has different advantages in dif-
ferent environments it is our view that Sybase
IQ merits careful review by organisations
investigating data warehousing, high-speed
analytics and business intelligence options.
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The current version number of Sybase 1Q is
version 15.3. Supporting products, including
Sybase 1Q InfoPrimer (formerly Sybase ETLJ,
Sybase PowerDesigner, Sybase Replication
Server and the WorkSpace Database Analytics
IDE, all leverage the features available within
Sybase 1Q. In the case of Sybase 1Q InfoPrimer
this is specifically optimised to be used in
conjunction with Sybase 1Q and only supports
Sybase 1Q as a target.

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

Logical architecture

Sybase 1Q has been designed specifically for
data warehousing. That is to say, it is not op-
timised for transaction processing and, there-
fore, it does not include the sort of facilities you
would need for transaction processing, as op-
posed to data warehousing. This is important
because the leading merchant databases offer
both sets of capabilities so that Sybase 1Q has
a smaller footprint and is less complex than
these offerings.

Sybase IQ also differs from merchant databases
in that it is a column-based relational database
rather than a row-based relational database.
The latteris required for transaction 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 without any of the overheads asso-
ciated with defining and storing those indexes.
Moreover, every column is indexed in this
sense, something 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 conventional
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

reading data on a columnar basis, you only
have to read what is specifically needed for the
query at hand. Of course the difference in per-
formance when you are reading a single record
will be negligible, but many queries require
full table scans. Multiply that single read by
a few million rows per table and the perform-
ance difference is very significant.

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

In addition, columns are easy to compress
because you can have different algorithms for
different datatypes. As a result, Sybase has had
an historic advantage over the merchant data-
bases in this area. This has been whittled away
now, though Sybase [Q still has advantages. In
particular, Sybase claims that a Sybase 1Q data
warehouse will never exceed the size of the
raw data: this is by no means the case with its
merchant rivals.

Physical architecture

The architecture of Sybase 1Q 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/0O 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
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Figure 1: Sybase 1Q 15.3 PlexQ architecture

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 server
can “loan” nodes to other logical servers on a
scheduled basis, for example to support over-
night 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 logi-
cal 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 logical
server.

When a query is received the receiving node
is designated as the “leader” node and, if the
optimiser (see below) decides that this query
can benefit from distribution, then the other
nodes to be involved in processing this query
are designated as “worker” nodes. Any node

Configure and administer
via GUI-based System
Console

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 structures
(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.
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Another point to note about this architecture
is the advantage that it offers to data aggrega-
tors 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 al-
lows you to define different service levels for
different users. Further, Sybase 1Q allows you
to encrypt data on a column-by-column basis,
which further reinforces this message. In fact,
the product supports three levels of encryp-
tion: 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 avail-
able, if required, that operates at the applica-
tion server level. Sybase 1Q InfoPrimer also
has load-balancing capabilities for Sybase 1Q
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 NonStoplQ 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 Bl 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 |Q optimiser has been significantly
enhanced in this release to take advantage of
the newly introduced MPP-based capabilities
of the product. Previously, the optimiser only
had to consider the degree of parallelism that
would be useful within a node. However, 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/0 bound then extra
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 can
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 dynami-
cally 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, opti-
mised use of temp space, operations that can
run directly off compressed data without requir-
ing decompression, and concurrent workload
management.

Indexes
Although every column is, in effect, its own

index, there are substantial advantages to us-
ing specific indexes in a number of situations.
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This is one area where Sybase has a major
advantage over appliance vendors. Indeed, the
secret of Sybase 1Q is its indexing capabilities.
As Sybase customers discover new needs for
analysis, Sybase can simply create new index
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 [Q offers a number of different indexing
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 exceeds
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 calculations 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
several columns are likely to be used in
a group, in particular to combine low and
high-cardinality searches. An example here
might be an inquiry about product item
sales and value (high cardinality) by store
(low cardinality). High Group indices are now
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
example, in WHERE clauses. The capabili-
ties of this index type have been extended in
the latest release through the support for

3-byte sizes that enable addressability for
16 million unique values, which will extend
performance and compression for large
data sets.

e Text indexes: these support full text search.
The text index stores complete positional
information for every instance of every term
in the indexed columns. Some of the func-
tions that are possible with the text index are
discussed in the next section.

e Compare indexes: this indexing technique
allows data column comparisons that are ef-
fectively equivalenttoan “if .. then .. else”
statement. For example, “if expenses are
greater than revenue, then ..". Thistype
of index is particularly useful for real-time
comparisons in web applications.

e Join indexes: as the name implies, these
are designed to obviate the need for ta-
ble joins. Like a number of the supported
indexes, these will be most useful when
query requirements can be predicted in
advance. Significant performance enhance-
ments have been made to join indexes in
this release with query parallelism allowing
you to scan columns in parallel and then
join in parallel.

Time Analytic indexes: these offer the option
to create indexes based on a date, time, or
date and time. It should be noted that time-
based queries tend to be particularly difficult
for conventional relational databases to
handle.

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 facility to
filter bit arrays using Boolean operators such
as AND and OR. These features mean that the
indexing in Sybase 1Q 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 1Q does support OLAP capabilities with
features such as rankings, partition windows,
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percentiles and averaging. It is also noteworthy
that Sybase I1Q includes an Index Advisor that
will advise administrators as to when it would
be useful to add a new index and of what type.

Other features provided to improve perform-
ance include predicate pushdown and sub-
query optimisations (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 relevant
software in a conventional manner. The prob-
lems 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 server.
In order to offset this performance loss, ana-
lysts performing data mining will typically only
sample the data. While this can offset perform-
ance consequences to some degree, it means
that accuracy is sacrificed. In particular, popu-
lation outliers can easily be missed.

In-database analytics resolves both of these
problems: because mining algorithms are
run inside the database you are not limited
to sampling the data, thereby maximising ac-
curacy and, for the same reason, you can take
advantage of parallelism and other charac-
teristics of the analytics 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 and which
can be designed using the WorkSpace Data-
base Analytics IDE (see next). However, the
company is not making this capability open to
customer-created UDFs, but is, at least cur-
rently, limiting the ability to define these UDFs
to certified partners. The first of these is Fuzzy
Logix, whose DB Lytix for Sybase |1Q is available
(on Linux, Solaris, Windows and AIX], with sup-
port for algorithms including neural networks,
k-means clustering, Monte Carlo simulation,
linear and logistic regressions, and so on.
Details can be found on the Sybase website at
http://www.sybase.com/detail?id=1065214.

Going beyond structured analytics, Sybase
supports significant text analytics capabilities,
which also operate in-database. These include
functions that include proximity search, sup-
port for Boolean operators, searching for
phrases as well as terms, and scoring both
within and across documents. There are also
new plug-in libraries for multi-media analysis.

Workspace

The Sybase WorkSpace Database Analytic
IDE supports the broad Sybase offering but
in terms of Sybase |Q there are three specific
components:

® PowerDesigner, which provides data mod-
elling, reverse engineering to support
migrations, data movement (ETL/ELT and
replication), modelling, and lifecycle model-
ling to support the ILM capabilities that are
in Sybase 1Q. PowerDesigner integrates with
WorkSpace via an Eclipse plug-in.

* DB Developer for Sybase 1Q, which offers a cus-
tomised development environment for Sybase
1Q, including the UDFs already discussed.

® Open Source BIRT, which is a part of the
Eclipse framework specifically intended for
the development of reports, charts and so on.

Database operations

Sybase 1Q includes a SQL API that allows SQL-
based access. This is SQL-99 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 1Q
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 1Q also supports both ODBC and JDBC
(2.0) call-levelinterfaces. Alternatively, Sybase 1Q
also provides Java 2 capability, and this language
can be used for writing stored procedures and for
creating user-defined functions. However, Java
objects are not supported in the database.
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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 addi-
tion, it is important to appreciate the web serv-
ices functionality that is available in Sybase |Q.
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.

Database administration

Sybase 1Q 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
Central, illustrated in Figure 2, 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 utilisation
and timing, in order to support problem reso-
lution. This is also where you define and man-
age both resource management and security.
A web-enabled companion to Sybase Central
is the Sybase Control Center for Sybase 1Q that
helps monitor the Sybase [Q infrastructure
remotely using web interfaces. An extensive
library of system metrics along with histori-
cal metrics records can be displayed 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 database 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 monitoring, login and permis-
sion management, backup and restore admin-
istration, and multiplex grid management. This
segregation of duties is important where you
have multi-domain data warehouses.
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Figure 2: Sybase Central
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Sybase 1Q is based on technology that Sybase
(which is an SAP company) 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 implementation (using Sybase
1Q 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.

Sybase now focuses on Sybase 1Q as an ana-
lytic server especially for analytics services,
advanced analytics and fast reporting, as dis-
cussed previously, and this approach has
clearly paid off. There are now more than 3,500
Sybase [Q installations worldwide in more than
2,000 organisations. Further, Sybase IQ reve-
nues have been rising steadily—so this strategy
is clearly working. It is also particularly perti-
nent 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).

In addition to the markets identified at the top
of this paper, Sybase is now actively working in
a number of interesting emerging areas where
the company expects Sybase |Q’'s combination
of features to offer significant value, including:

* Capital Markets Risk Management: Sybase
RAP - The Trading Edition is a product that
leverages Sybase 1Q as a VLDW engine along
with the company’s complex event process-
ing engine, which is capable of combining
massive volumes of both real-time and his-
torical data to provide a holistic view of the
market needed by traders, portfolio manag-
ers and corporate risk officers.

® Compliance: with the retention and report-
ing of both structured and unstructured
data. This often means the need to keep very
large and increasing volumes of data on-line
(which you might also want to do for analytic
purposes) for which Sybase 1Q is well suited.
Note that for capital markets, compliance
has a wider connotation, which can be met
through the Risk Analytics Platform (RAP).
Sybase |Q is itself compliant to various regu-
lations pertaining to security (as previously
discussed]) and accessibility; such as 508
compliance—which relates to disabilities—
for both the user interface and documenta-
tion. A further compliance capability is that
you can lock down selected |Q databases
(time-stamped) into read-only hardware.

e Data/text mining: Sybase is working with
partners to provide solutions for the pack-
aged data and text mining markets. In partic-
ular, you can cross-correlate relational data
stored in |1Q tables with non-relational data
stored as a LOB. In this context, it is worth
noting that Sybase IQ has extended facilities
for supporting complex analytics that involve
CLOBs (character large objects) as well as
BLOBs (binary large objects] and XML. In
particular, the product supports CLOB index-
ing capabilities to support text searching.

Sybase has entered into a number of partner-
ships focused on Sybase 1Q with vendors that
include specialists in hardware, storage, data
quality, business intelligence and other areas,
as well as various VARs and system integra-
tors. Business Objects, as a fellow subsidiary
of SAP, is a close partner.

Sybase 1Q Web address: www.sybase.com/bi.
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We used to believe that Sybase 1Q faced two hurdles: its column-based
technology (which was not well understood by the market] and disbe-
lief that it could genuinely offer the performance advantages it claims.
However, we do not think that either of these are obstacles anymore.
In the first case, Sybase has proved the column-based concept with
repeated success in many leading companies. Secondly, both Sybase,
as well as the appliance vendors, have made it quite clear that bet-
ter analytics performance is truly possible, whetting the appetites of
companies who still struggle with traditional relational databases in
query-intensive applications.

From Bloor Research’s viewpoint the column-based approach advo-
cated by Sybase will provide substantially better performance at lower
cost than traditional approaches for analytical, reporting and data ware-
housing environments. Furthermore, it provides considerably more flex-
ibility than can be provided by appliance vendors. We therefore see no
obstacles to its continued success. In particular, it has features, such as
text analytics, that are not in rival products and with the product’'s newly
introduced massively parallel capabilities it should be able to match, if
not surpass, competitors from a performance perspective.

We have previously advocated that the product should be targeted more
widely and we are pleased to see that the company is now [since the
takeover by SAP] following our advice. Certainly Sybase 1Q has strengths
in particular areas but its overall capabilities allow it to compete across
the board.

Further Information

Further information about this subject is available from
http://www.BloorResearch.com/update/2092
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Bloor Research overview

Bloor Research is one of Europe’s leading IT
research, analysis and consultancy organisa-
tions. We explain how to bring greater Agil-
ity to corporate IT systems through the effec-
tive governance, management and leverage
of Information. We have built a reputation for
‘telling the right story” with independent, in-
telligent, well-articulated communications
content and publications on all aspects of the
ICT industry. We believe the objective of telling
the right story is to:

e Describe the technology in context to its
business value and the other systems and
processes it interacts with.

e Understand how new and innovative tech-
nologies fit in with existing ICT invest-
ments.

e Look at the whole market and explain all
the solutions available and how they can be
more effectively evaluated.

e Filter "noise” and make it easier to find the
additional information or news that sup-
ports both investment and implementation.

e Ensure all our content is available through
the most appropriate channel.

Founded in 1989, we have spent over two dec-
ades distributing research and analysis to IT
user and vendor organisations throughout
the world via online subscriptions, tailored
research services, events and consultancy
projects. We are committed to turning our
knowledge into business value for you.
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