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Profitable trading is becoming ever more challenging due to a myriad of issues, including the
precipitous increase in regulations, the continued drive toward ultra-low-latency algorithms,
and continually rising data message rates. To
remain competitive, trading organizations must
effectively harness a wide range of information
sets available, from a growing and unprecedented number of sources, in both structured
and unstructured formats.
The effort to incorporate and aggregate the plethora of disparate
data sources requires the utmost efficiency in the application of
skills and effort. Moreover, harnessing and leveraging this information is only achievable with a complete, fully integrated,
enterprise-grade data management and analytical infrastructure that allows researchers, analysts, traders, and software
engineers to focus on the strategic aspects of their roles.
The demands on data management and analytics infrastructure are further increased by market fragmentation and the
relentless increase in market-data message rates. Competitive
pressures demand that analytical processes, which formerly
ran over periods of hours or days, must now execute intraday,
even in milliseconds, for the most cutting-edge of firms.
In today’s electronic trading environments, sources of information include but are not limited to:
•• Low-latency market data, often for several asset classes and
from multiple sources
•• Position and trade information
•• Reference data
•• Index data
•• Electronic news feeds and other unstructured data sources
such as social media
•• Fundamental data
•• Economic data
•• Financial information exchange (FIX) data
Integrating and aggregating this disparate information both in
real time and for historical research poses a significant challenge
due to the number of feeds, different sources, multiple formats,
and large data volumes. And real-time analysis requires that the
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In 2012 Sybase, an SAP company, was named “Best Enterprise Data
Management (EDM) Systems Provider” – the fifth year in a row that
Sybase has won the award from Water Technology, a key publication
that specifically targets capital markets. See more at
www.waterstechnology.com/waters/special/2195734/waters-rankings
-winners-circle-sap-acquisition-pays-dividends-for-sybase.

most up-to-date “snapshots” for each type of data must be
maintained.
The SAP® real-time data platform uniquely delivers unprecedented flexibility, scalability, reliability, and capacity for data
and analytical infrastructure for electronic trading. In fact, the
platform was designed for electronic trading and is continually
evolving to meet the new demands the paradigm poses. Using
the SAP real-time data platform, trading organizations can
focus time and effort on developing, testing, and executing
profitable trading strategies rather than building and maintaining data management and analytic platform infrastructure.
The SAP real-time data platform meets the following demanding requirements for developing, testing, and executing electronic trading processes:
•• Integration of all possible data that fully exploits available
information in real time and improves trading effectiveness
for a sustainable competitive advantage
•• Enterprise-grade platform that maintains continuous electronic operations and reduces lifecycle costs
•• Scalability and throughput for real-time streaming analytics
and historical research on massive and increasing volumes of
market data and other data
•• Massive capacity that captures, stores, and replays
pentabyte quantities of market data and other sources of
data
•• Multitenancy options to achieve economies of scale in both
private and public clouds
•• Smooth real-time and historical data integration of rich
data sources for back testing and rapid migration to production of new analytics and algorithms, thereby reducing time
to market
•• Business intelligence and data visualization tools that
present actionable real-time trading status and market state
information
•• Comprehensive data-integration tools that support the integration of all available data sources, improve time to market,
and reduce lifecycle costs
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Overview of the Components in the SAP Real-Time
Data Platform for Capital Markets
The SAP real-time data platform for use in capital markets provides a flexible, high-performance, massively scalable, enterprise-grade platform infrastructure for the most demanding
real-time market data management and analytics. The platform
comprises the following components:
•• SAP Sybase® Event Stream Processor (SAP Sybase ESP)
software for real-time market data analytics and event
processing
•• SAP HANA® platform, a sophisticated in-memory database
for collection and real-time processing of massive quantities
of data
•• SAP Sybase IQ server, an analytical massively parallel processing (MPP), column-oriented database for capturing,
storing, and processing massive volumes of market data
•• SAP Sybase Replication Server® to integrate and aggregate
multiple complex data sources
•• SAP Sybase Adaptive Server® Enterprise (SAP Sybase ASE)
•• SAP solutions for enterprise information management
•• SAP Visual Intelligence software for data discovery

In 2010, 2011, and 2012 Waters Technology named Sybase, an SAP company, as the best complex event processing (CEP) solutions provider.

The main components of the SAP real-time data platform are
illustrated in Figure 1 and described below.
Together, these components process and manage real-time
market data feeds and rich information sources for real-time
and historical analysis. This way, the data necessary for quantitative modeling, real-time trading, performance measurement,
and risk management are available in one common, holistic view.
Bolted onto the SAP real-time data platform are sophisticated
SAP BusinessObjects™ business intelligence (BI) solutions.
Finally, Panopticon EX, an advanced real-time data visualization and analysis tool, is fully integrated with the data platform.

High-volume
market data
and FIX data

Figure 1: The SAP Real-Time Data Platform
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SAP Sybase Event Stream Processor

SAP HANA

SAP Sybase ESP continuously integrates, aggregates, and analyzes multiple streams of real-time market and events data with
minimum latency. SAP Sybase ESP has sophisticated tread-andcluster management functionality that provides the throughput,
scalability, and robustness required for today’s demanding realtime trading environment.

SAP HANA is sophisticated real-time analytics appliance software. SAP HANA consists of two components: an in-memory
database for real-time analytics and a massively scalable data
store, based on SAP Sybase IQ, discussed in the next section.

To reduce latency, the processing is performed before incoming
data is stored in any database. SAP Sybase ESP performs realtime analytics and correlates events across multiple streams of
market data and other data types and sources, which then produces information-rich responses in milliseconds or less. The
enriched output streams can be used directly in real-time trading analytics or placed in databases such as SAP HANA® and
SAP Sybase IQ for in-depth analysis and research.
SAP Sybase ESP is supported by a variety of market-data feed
handlers and a FIX message-processing engine. These and
other flexible interfaces facilitate integrating SAP Sybase ESP
with many and varied sources, such as market data feeds, fundamental data, reference data, and unstructured data including news and sentiment from social media and Web logs.
Using SAP Sybase ESP, electronic trading organizations accelerate the deployment and updating of critical real-time analytics
and algorithms. New models and analytics can be quickly implemented in SAP Sybase ESP and rapidly back-tested against historical data persisting in SAP Sybase IQ.

The analytic functionality of SAP HANA includes full-featured
online transaction processing (OLTP) and an extensive predictive analytics library. SAP HANA allows in-depth analytics to be
performed with unprecedented speed, opening new dimensions
in trading analytics.
SAP HANA supports column and row stores, maximizing flexibility. Storage volume and access time are optimized through
the use of sophisticated data compression. Performance and
response time are further improved through a multithreading
model specifically designed to take advantage of today’s powerful multicore servers. SAP HANA achieves massive scalability
through sophisticated multicluster management. Clusters can
be configured to present large-scale resources, as well as to
improve robustness in demanding production situations.
SAP HANA fully supports multitenancy capabilities, creating
significant economies of scale through the use of public or private clouds. Multiple users, even from different organizations,
can share SAP HANA infrastructure, increasing utilization and
reducing costs.

Using the SAP real-time data platform, trading organizations
can focus time and effort on developing, testing, and executing
profitable trading strategies rather than building and maintaining data management and analytic platform infrastructure.
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SAP Sybase IQ
SAP Sybase IQ is a massively scalable and robust columnoriented analytics database capable of storing and retrieving
pentabytes of truly “Big Data.” SAP Sybase IQ is among the
most widely used and mature column-oriented analytics
databases.
SAP Sybase IQ has a capacity measured in pentabytes of big
market data – with 50%–70% compression – using patented
methods. SAP Sybase IQ makes massive quantities of historical market data available throughout the day, typically within
just minutes. The columnar architecture provides storage and
access to time series data up to 100 times faster than rowbased relational databases. Additionally, the enhanced bulkloading functionality of SAP Sybase IQ overcomes a frequent
bottleneck in constructing historical tick databases.
SAP Sybase IQ provides the flexible schema capabilities required
to manage a wide range of structured and unstructured data.
The column-oriented architecture is ideal for storing time-series
data such as market data and FIX message streams. Other data
can include complex reference data, fundamental data, news,
and sentiment information from social media and Web logs.
SAP Sybase IQ supports Big Data with integrated MapReduce
features. Integrating MapReduce with the data store allows
rapid analysis of massive volumes of data, without the need
to move this data between systems. Further, SAP Sybase IQ
MapReduce supports user-defined map-and-reduce functions
for unprecedented flexibility and scalability.

SAP Sybase IQ is fully integrated with industry-leading predictive
analytics for maximum performance and throughput. Analytics
support includes the open-source, cutting-edge, and robust R
language. R language is a predictive modeling markup language
(PMML) that allows models to be created in many analytic environments such as R, SAS, SPSS, as well as the Fuzzy Logix
library, a high-performance analytic tool with massive scalability.
Integrated PMML allows analytic models developed with many
popular tools including R, SAS, and SPSS to be rapidly moved to
the powerful SAP Sybase IQ environment. In addition, these analytics can be extended with user-defined functions (UDFs). All
analytics in SAP Sybase IQ can be executed without the delays
and capacity limitations inherent in an export-oriented approach.
SAP Sybase Replication Server
SAP Sybase Replication Server is an efficient and flexible bridge
between rich, diverse data sources and SAP Sybase ESP and SAP
Sybase IQ. SAP Sybase Replication Server extracts a wide variety
of data from disparate sources including Oracle, Microsoft SQL
Server, SAP Sybase ASE, and IBM DB2. This ability to integrate
data types and sources creates a comprehensive research database within SAP Sybase IQ.
SAP Sybase Replication Server efficiently translates database
table updates into real-time events for SAP Sybase ESP, which
provides continuous real-time data integration. No performancelimiting polling is used.

The integrated SAP real-time data platform meets the demanding requirements for data management and analytics for the
complete electronic trading pipeline.
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SAP Sybase Replication Server supports powerful tools, including SAP Sybase PowerDesigner® software. These tools improve
flexibility, speed development, and reduce maintenance costs for
SAP Sybase Replication Server. With SAP Sybase PowerDesigner,
users create and capture the metadata used to describe the replication topology and make changes to that topology rapidly and
with flexibility.

Figure 2: Real-Time Profit-and-Loss Dashboard Created
with SAP® BusinessObjects™ BI Solutions

Business Intelligence and Data Visualization Tools
SAP BusinessObjects BI solutions and the real-time data visualization of Panopticon EX provide users with windows into
the rich data and analytics available on the SAP real-time data
platform. This integration facilitates rapid development and
enables real-time access to rich sources of information.
SAP BusinessObjects BI solutions can be used to create dashboards and perform online analytical processing (OLAP) analysis on data from SAP HANA or SAP Sybase IQ along with a wide
variety of multidimensional data from other databases and data
sources. To keep pace with fast-changing business conditions,
SAP BusinessObjects BI solutions provide users with significant
latitude to change configurations.

Figure 3: Display of Multidimensional Data with
Panopticon EX

SAP BusinessObjects BI solutions enable the creation of actionable information displays. Traders and managers are presented
with a comprehensive view of trading activities and portfolio status. Indicators can include trade-status reporting, profit and
loss, exposures, and risk measures. Figure 2 shows an example
of a real-time profit-and-loss dashboard.
Panopticon EX, which is tightly integrated with SAP HANA, SAP
Sybase IQ, and SAP Sybase ESP, supports research and visualization with powerful user-configurable displays. Users rapidly
understand the relationships of operational data thanks to rich,
complex data sets and can visualize critical changes in data in
real time as market conditions evolve. Figure 3 shows an example of a display of complex, multidimensional data.
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How the SAP Real-Time Data Platform
Transforms Electronic Trading
The integrated SAP real-time data platform meets the demanding requirements for data management and analytics for the
complete electronic trading pipeline. The SAP software allows
analysts, quants, traders, and software engineers to focus on
developing, testing, and executing high-value advanced electronic trading processes rather than implementing, testing, and
maintaining platform infrastructure.

Enterprise-Grade Platform

The SAP real-time data platform meets the demands of electronic trading, including the following requirements.

The SAP real-time data platform is comprised entirely of enterprise-grade components. Competing platforms contain some
enterprise-grade elements, but only the SAP offering has the
comprehensive robustness, redundancy, and backup facilities
that electronic trading organizations require. SAP Sybase ESP,
SAP HANA, SAP Sybase IQ, and SAP Sybase Replication Server
all employ robust high-availability architectures. All of these
components take full advantage of today’s clustered server
architectures and high-availability storage arrays. These capabilities are difficult to achieve and maintain with multivendor
solutions or one-off solutions.

Rapid Integration of All Available Information
As electronic trading becomes more competitive, all available
sources of information must be rapidly integrated and exploited.
Information from disparate sources, structured and unstructured, must be integrated, enriched, and exploited in trading in a
timely manner. The ability to maintain a comprehensive and multidimensional view of the market state is of utmost importance to
profitable trading. Successful trading organizations must use all
of the information sources competitors are exploiting – including
real-time feeds as well as multiple databases and files – and
update views of market state rapidly to maintain an edge.
SAP Sybase ESP integrates, aggregates, enriches, and analyzes
multiple high-message-rate streams from disparate sources in
real time and for historical research. SAP Sybase ESP can integrate, filter, aggregate, and analyze multiple high-volume streams
of real-time data with minimal latency. SAP HANA provides a
powerful platform for performing complex and in-depth analytics
with unprecedented speed, allowing sophisticated analytics for
creating comprehensive models of market state in a time frame
that improves trading profitability. The flexibility and capacity of
SAP Sybase IQ enables the capture, storage, replay, and in-depth
analysis of pentabyte quantities of market data and other structured and unstructured data. SAP Sybase Replication Server provides highly scalable access to the many data repositories. This
data can include reference data, fundamental data, analytical
results, and position information from many sources and in multiple formats. The powerful combination of SAP Sybase Replication Server and tools such as SAP Sybase PowerDesigner enable
users to map data from multiple source schemas to a normalized
schema suitable for real-time and historical analytics processing.
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Robust and reliable data and analytics infrastructure is critical
to ensure the continuity of electronic trading operations. Failures during trading operations can lead to significant slippage
and wreak havoc with profitability in today’s competitive highfrequency trading environment.

Scalability and Throughput
Even small delays in updating market state information result in
the loss of trading opportunities. SAP offers a market analytics
platform that is flexible and powerful enough to support enterprise-wide analytics requirements throughout the trade lifecycle.
This support ranges from streaming and real-time trade analytics with SAP Sybase ESP, to highly scalable, real-time, in-depth
analytics with SAP HANA, to multiyear historical analyses and
research on massive data sets using SAP Sybase IQ.
The components of the SAP real-time data platform support
incremental scaling to support virtually any workload upon clusters of commodity hardware. As an example, the SAP technology
scales throughput and capacity for processing the OPRA feed in
real time, a rare or nonexistent capability among competitors.
Massive Capacity
Constantly increasing market data rates, and the integration
and exploitation of unstructured data, require exceptional
storage and retrieval capacity. The development and testing
of effective electronic trading processes requires not only the
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collection but the repetitive replay of this data to support
research and back testing. The data management platform
must have the capacity to collect and replay this massive
volume of data.

result in slippage in rapidly changing market conditions. In
order to maintain profitable trading in these conditions, the
platform infrastructure must be able to operate seamlessly
between historical and real-time data.

The highly scalable capacity of SAP HANA enables trading organizations to store large quantities of structured and unstructured
data. The data can then be rapidly analyzed to create a series of
up-to-date market snapshots.

The SAP real-time data platform is unique in its ability to integrate real-time and historical data operations. The SAP software smoothly integrates queries on historical tick data with
real-time updates. This functionality becomes increasingly
valuable for electronic traders who need to calibrate and then
update models and analytics during the trading day. Competing platforms generally have gaps or overlaps when they join
historical and real-time data. These systems often create a significant time lag between the end of the historical processing
and the beginning of the real-time updates.

The column-oriented storage in SAP Sybase IQ stores and efficiently retrieves pentabytes of market tick data. These large
archives quickly accumulate in today’s 6-million-plus-messagesper-second trading environments. The demonstrated ability of
SAP Sybase IQ to store and retrieve these enormous data volumes enables customers to capture and access all the critical
market data they need.
Traditional market-data platforms often encounter performance
constraints when faced with demanding queries from multiple
users. The unique architecture of SAP Sybase IQ supports the
performance of multiple queries for tick data with long symbol
lists and multiday periods.
Multitenancy
Multitenancy allows economies of scale possible through the
sharing of infrastructure across many users. The multitenancy
offered by the SAP real-time data platform supports the implementation and operation of both public and private clouds,
reducing costs for all users.
SAP Sybase IQ and SAP HANA have sophisticated data security and access control features. In addition, SAP Sybase IQ and
SAP HANA share everything that MPP architectures need to
provide optimum performance when multiple users make
simultaneous queries or initiate simultaneous analyses.
Real-Time and Historical Data Integration
Electronic trading organizations require access to integrated
real-time and historical market data. Both types of historical
data are used to keep analyses, model calibration and risk
measurement, and performance reporting up-to-date in fastmoving markets. These updated models are then used in realtime trading. Gaps in the switch from historical to real time can
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By integrating with SAP Sybase ESP, SAP HANA, and SAP
Sybase IQ, massive quantities of data can be used to keep
model calibration up-to-date. These models are dynamically
loaded and executed in SAP Sybase ESP for real-time analysis
on the same data streams.
Business Intelligence and Data Visualization
Visualization of complex data adds insight and confidence to
the electronic trading process. Electronic traders and researchers require actionable real-time displays of information and
alerts tightly integrated with complex multidimensional data
sets. These displays are used for strategy research, pretrade
analysis, monitoring of execution, and posttrade analysis. Data
visualization provides significant insight for improving trading
processes. With these tools fully integrated with the SAP realtime data platform, visualization of vast quantities of complex
data is available to quants, traders, and managers.
SAP BusinessObjects BI solutions and Panopticon EX open
new avenues to develop and execute effective electronic trading strategies, using the rich data available in SAP Sybase IQ,
SAP HANA, and SAP Sybase ESP. These tools provide valuable
insight and awareness in every stage of the trading process
from strategy generation and pretrade analysis to execution
monitoring and posttrade analysis. Both SAP BusinessObjects
BI solutions and Panopticon EX allow information displays to
be configured by users to keep pace with rapidly changing
business conditions.
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Comprehensive Tools
Electronic markets are producing data at an ever-increasing rate.
New and changing data sources are needed to achieve comprehensive market-state understanding. These massive volumes of
rich structured and unstructured data must be integrated and
information extracted. Further, what worked well yesterday may
not work tomorrow. Electronic trading processes must rapidly
evolve to stay competitive. Well-integrated tools allow researchers and software engineers to rapidly perform these tasks, staying ahead of the market.
To keep pace with rapidly changing business requirements, the
SAP real-time data platform is supported by industry-leading
tools. Using the available tools, complex data sources can be
readily integrated. Further, these tools reduce time to market and
lifecycle costs of design, development, debugging, testing, and
performance tuning of critical electronic trading applications.

The SAP real-time data platform is unique in its ability to
integrate real-time and historical data operations. The SAP
software smoothly integrates queries on historical tick data
with real-time updates.
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SAP: Your Trading and Risk Management
Lifecycle Partner
When debating the trade-off between one-off solutions and an
integrated vendor-supplied platform, total lifecycle costs, time
to market, and platform capabilities must be considered. The
integrated SAP real-time data platform provides many advantages difficult to achieve and maintain in one-off solutions or
multivendor systems. These clear benefits significantly change
the dynamics of the perennial “buy versus build” debate.
One-off solutions may be quickly implemented; however, time
to market suffers as complexity increases over the lifecycle. Furthermore, the lifecycle costs of achieving and, more important,
maintaining the required robustness, scalability, and capacity
can rapidly overwhelm any initial time and cost savings.
Developers using SAP Sybase ESP report reduction of development time and effort by 67% to 85% as compared to one-off
solutions. The combination of SAP Sybase Replication Server
and SAP Sybase PowerDesigner enables users to rapidly and
economically integrate data for both legacy and changing
sources.

Meeting Extreme Demands with Low Total Cost
of Ownership
The SAP offering meets the extreme demands for front- and
middle-office electronic trading platform infrastructure with low
total lifecycle cost. The SAP real-time data platform enables
traders to efficiently exploit all available sources of information,
with the following benefits:
•• Integration of all available information
•• Enterprise-grade platform
•• Scalability and throughput
•• Massive capacity
•• Multitenancy
•• Real-time and historical data integration
•• Business intelligence and data visualization
•• Comprehensive tools
For more information about the SAP real-time data platform
and other SAP solutions, please call your SAP representative
or visit us online at
www.sap.com/solutions/technology/database.

Multitenancy or cloud-based implementations significantly
cut the cost of delivering large-scale infrastructure to multiple
users. Achieving and maintaining multitenancy in one-off solutions is both time-consuming and expensive. The SAP real-time
data platform includes all the functionality required to support
and maintain multitenancy or cloud-based operations.

Developers using SAP Sybase ESP report reduction of development time and effort by 67% to 85% as compared to one-off
solutions.
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