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Introduction

The Financial Services industry has always been early adopters of the latest technology
trends. This is not surprising in an environment where a fraction of a second or a penny
can mean the difference between profit and loss. Firms are constantly looking for any
advantage that can set them apart from their competitors.

Most, if not all, of the major firms in the industry adopted Open Source software for
things like operating systems (Linux), Web Servers (Apache, JBoss) and middleware
(JMS) over the last couple of years. The high quality of the available software coupled
with an obvious cost advantage have had a dramatic impact on IT budgets in an industry
that is famous for spending lavishly on technology.

In the current economic climate the case for Open Source has become even more
compelling. CEOs and CIOs are preparing for a serious negative impact on their
business. The resounding questions for businesses today are: how to utilize technology
to establish or maintain a competitive advantage while maintaining or cutting
investments in IT?

The answer in many cases is Open Source Software. Financial Services firms are
looking at deploying open source in areas such as business intelligence, document
management, customer relationship management, database management and even
order and risk management. This White Paper will explore some of the possibilities that
Open Source Software can bring to financial services industry and the trading desk.

Business Intelligence and Data Warehousing

Today, more than ever, Financial Services Firms need complete and accurate
information about their risk, exposure, and P&L. A comprehensive business intelligence
implementation is critical in providing senior management with an accurate view of all
key business metrics. Having this type of information readily available can literally be
the difference between success and failure.

Unfortunately, commercial business intelligence systems sold by Oracle, IBM and SAP
are incredibly expensive and take a long time to implement. This can create a huge
barrier for firms struggling with tightened IT budgets and limited resources.

Pentaho is the leading provider of Open Source business intelligence solutions. It
provides the full spectrum of business intelligence tools, from reporting to analysis,
dashboards, data mining, and data integration. Features include:

¢ Pentaho Reporting — Allows users to easily create reports from multiple disparate
data sources. Easy to use report designers support the creation of a wide variety
of report and graph formats. Output can be HTML, PDF and a wide variety of
other standard formats.

o Pentaho Analysis — Supports creating OLAP cubes that allow users view data
dimensionally and to browse data interactively and drill down into the details
quickly and easily.



¢ Pentaho Data Mining — Allows sophisticated users to uncover hidden patterns in
data. Future outcomes can be predicted based on past patterns and trends.

e Pentaho Data Integration — A toolkit that can be deployed to gather information
from multiple disparate systems to create a central Data Warehouse that can
form the cornerstone for a complete Business Intelligence solution.

The following sections contain just a few examples of the types of analysis that can be
accomplished by using the Pentaho Bl suite.

Accurately assessing risk and exposure have become key drivers in most financial
services firms these days. A key component of managing firm wide risk is tying all of the
various systems used within the organization into a single, centrally accessible data
warehouse. The Pentaho Data Integration toolkit can be used to consolidate data from
multiple disparate systems.

The following Position Load dashboard is an example of how a hedge fund might bring
in start of day positions from multiple Prime Brokers:
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The same toolkit could also be used to pull data together from the multiple order
management, accounting and risk systems used by a firm.

Once data has been loaded, the rest of the Pentaho toolkit can be used to provide a
wide variety of analytics.

The first example s a simple pie chart and report showing commission payments across
a firms various brokerage relationships. Similar charts could be built showing the market
value of all transactions executed with each broker. This would be particularly useful in
managing a firm’s counterparty risk, which has become particularly important in the
current financial climate.

The power of the Pentaho Reporting platform allows these types of graphs and reports
to be built in hours, not days or weeks.
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The example shown below is a more complex interactive dashboard that would allow a
portfolio manager to analyze exposure and P&L across both asset class and currency.
The pie chart to the left shows the portfolio asset mix. By clicking on a particular slice of
the pie, the bar chart to the right changes to reflect the breakdown of that asset class by
currency. The top ten positions in each category are highlighted in the report at the
bottom to provide an immediate indication of the largest exposures in the portfolio.
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A key component of Pentaho Bl platform is the Mondrian Data Analysis tool. This
provides developers with a tool to create sophisticated OLAP cubes that allow users to
users to interactively browse data at different levels of aggregation. In the example
below a cube has been created with the four dimensions of Strategy, Sub-Strategy, Deal

and Security. This is the way a large number of hedge funds and proprietary trading
desks have typically view their positions.



The cube allows the various dimensions to be expanded or compressed by simply
clicking on the +/- signs to the left of the data values. The cube can be sorted by clicking
on the various column headings, rotated on it axes and even exported to Excel for
further analysis. This provides managers with a highly interactive way to view and
manage their data.
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The examples here are just a small sampling of the types of tools that can be developed
using a robust Business Intelligence platform. By using an open source solution such as
Pentaho, complete Bl solutions can be developed with a significantly reduced Total Cost
of Ownership (TCO).

Document Management

As financial services firms of all shapes and sizes adapt to what will certainly become a
more highly regulated environment, tracking and organizing key documents will become
extremely important. Compliance officers will need to quickly access legal documents
when requested.

On the other side of the spectrum, portfolio managers and traders will want to catalog
and organize the research that they collect to assist in the investment decision making
process. With across the board cuts in staff at most firms, there simply aren’t resources
to manage these documents manually.

Alfresco is the leading Open Source Alternative for Enterprise Content Management
(ECM). It couples the innovation of open source with the stability of a true enterprise-
class platform. The open source model allows Alfresco to use best-of-breed open source
technologies and contributions from the open source community to get higher quality



software produced more quickly at much lower cost. Alfresco provides:

Enterprise Content Management (ECM)
Document Management

Web Content Management
Collaboration

Knowledge Management

Records Management

Image Management

Firms can use Alfresco to track client legal documents and agreements, broker and
analyst research along with a wide variety of other critical documents.

In this example Alfresco has been integrated with the Pentaho Bl Platform. Portfolio
managers are presented with a list of their active positions. By clicking on the security
name, all research documents associated with the position are displayed.
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Order Management

The current market conditions are creating significant challenges for all investors from
the smallest hedge funds to the largest institutional investors. To compete, your trading
systems must be agile, easy to implement, fast to adapt, and secure. Unfortunately
most commercial Order Management Systems have become increasingly complex and
difficult to deploy. It is not uncommon for an OMS implementation take six months, a
year or even longer.

The majority of the commercial OMS offerings are geared towards a synthetic view of
what the vendor thinks the typical trader or portfolio manager is looking for in terms of
features and functions. This creates feature rich systems where most users are utilizing



only a small portion of what is available. At the same time, important features are
missing and complicated workarounds need to be developed.

As a result of the mismatch between features and requirements, many firms are forced
to implement multiple trading platforms for different asset classes and/or business lines.
The only alternative is for firms to custom build an in-house, proprietary platform
specifically designed for their needs. Either way, there are significant costs to both
implement and support the existing order management alternatives.

The current focus on improved operational efficiencies as well as a need to drastically
reduce overall technology costs is causing many firms to rethink their current strategy.
The Marketcetera Open Source Order Management System presents an extremely
attractive alternative to both proprietary and commercially developed order management
systems.

The platform supports both Equity and Options trading and consists of a server
component (the Order Routing Server) and a feature rich GUI (Photon). A batch order
loader and reporting framework (Tradebase) are also included in the base
implementation. A built in scripting capability allows you to build automated trading
systems that maximize the effectiveness of both your traders and developers.

The ORS provides support for all current versions of the FIX protocol through the
implementation of the highly popular QuickFIX engine. Communication between the
various Marketcetera components is achieved by utilizing the ActiveMQ JMS
implementation.

Built on top of the Eclipse Platform, the Photon GUI is extremely easy to customize
insuring that your traders get a system geared specifically to their workflow. New views
and perspectives can be built and integrated into the platform without changing the
underlying source code.

The extremely open nature of the platform also supports integrating the Photon trading
capabilities with Open Source date integration, business intelligence, and document
management, all functions on the trading desk can be automated in a single integrated
environment. As workflows change and new opportunities arise, the platform can be
modified and extended to support any business requirement.
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Database Management

In order to power all of this technology financial services firms need to deploy an
enterprise class relational database. Ingres is the only Open Source database that
provides the strength and features expected from an enterprise class database while
significantly reducing total cost of ownership. Ingres Database is a leader in supporting
mission-critical applications and helping manage the most demanding enterprise
applications of Fortune 500 companies. Focused on reliability, security, scalability, and
ease of use, Ingres contains features demanded by the enterprise while providing the
flexibility of Open Source.

Specific enterprise class features include:

Security

Scalability

High Performance

High Availability

Flexible Backup and Recovery
Extensive development platform support
Industry Leading Support

Easy to use development tools

In addition to all of its other enterprise class features, Ingres has been tested and
certified to work with a wide variety of other open source software including Pentaho,
Alfresco and Marketcetera. The Ingres IceBreaker database appliance provides
complete integration between the database server and operating system (Linux) with
one easy to install and maintain package.

Summary



By utilizing and integrating various Open Source software components, complete,
custom designed solutions can be created that automate a wide variety of tasks done in
today’s financial services firms. Users will no longer be forced to make do with software
that does not meet their specific functional requirements.

In addition, substantial cost savings are possible do to the significantly lower cost of
ownership that is made possible by utilizing Open Source Software. As a result, new
initiatives can be started without large upfront investments and pilots can be
implemented rapidly to test markets or customer reactions.

Over the last several years a new trend has developed that makes the use of open
source software even more attractive. Commercial open source firms such as Ingres,
Pentaho and Alfresco provide all of benefits of the open source plus the availability of
high quality professional support and training. Although there is obviously a charge for
these services, it is still considerably lower than the cost of purchasing non-open
alternatives.

If you haven't thought about Open Source solutions yet, it may be a good time to
reconsider. In these days, agility, cost efficiency and time-to-market pay off.



