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Executive Summary

Scalability refers to the ability of a business intelligence or enterprise-reporting environment to
leverage new and existing technology resources to support greater numbers of users and
increasingly complex activities, ranging from simple page-views to complex analysis exercises.
According to research conducted by the Data Warehousing Institute, senior IT executives report
that their number one requirement for successfully implementing business intelligence (BI)
systems is scalability and availability.

Enterprise-wide Bl and reporting tools must be able to scale effectively to meet escalating
demands from the user base, as well as to minimize hardware and administrative requirements.
One key business driver is the escalating growth in the Bl market. According to researchers at
Gartner Dataquest, the Bl market experienced 5.5 percent growth during 2003, and indicators
suggest that 2004 will be a year of strong growth in the Bl market as well. “As the global economy
rebounds, Bl is near the top of IT and line-of-business agendas,” Gartner researchers report.2

The fastest market growth is attributed to enterprise business intelligence suites (EBIS), which
are designed to support many types of users with ad hoc database query, reporting, and online
analytical processing (OLAP) capabilities. For example, Information Builders’ WebFOCUS is a
comprehensive and fully integrated enterprise business intelligence suite with a broad range of
features to satisfy the diverse needs of an unlimited number of users. As with other leading
tools in this market, having a broad range of capabilities has been partially responsible for
WebFOCUS’ surge in popularity. However, not all of today’s Bl tools will be able to keep up with
burgeoning business needs. As demand for Bl and reporting solutions increases, organizations
are deploying Bl apps on an increasingly broader scale, exerting tremendous pressure on the
underlying infrastructure.

This white paper offers a comprehensive look at scalability in the Bl domain, from historical
precedents to current best practices. Scalability is a relative term, so we have included tips on how
to use benchmark studies as part of any vendor-selection process. Benchmark testing provides an
unbiased evaluation of a product’s capabilities and performance, serving as a useful guide for
what you can expect from a given set of Bl tools during a variety of performance workloads.

1 “Getting Real about Real-time Bl,” November 2003.

2 H. Dresner, B. Hostmann, A. Tiedrich, and F. Buytendijk, “Magic Quadrants for Business Intelligence,” April 19, 2004.
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Throughout this paper, we will examine some of the key ways to measure business intelligence
scalability, including:

m Total number of users

Number of concurrent users

Types of users

Types and amount of data

Types and numbers of applications

Performance over time

Scalability not only involves taking advantage of additional computing, memory, and I/0
resources, but using those resources in an efficient, cost-effective way. Most of today’s leading
Bl tools use a server-based architecture to simplify software maintenance, streamline report
distribution, and minimize network activity. However, there are many subtle architectural
features that are essential to scalability, such as nonpersistence, server multithreading, native
data adapters, and automatic report bursting. We’ll discuss these and other architectural
requirements in the pages that follow.

“User scalability of business intelligence tools and solutions has become paramount,” states

Gartner analyst Howard Dresner. “Due to various claims by vendors, enterprises must scrutinize
offerings to ensure they can deliver on their promises.”3

3 H. Dresner, “Scalability and Bl: What You Need to Know Now,” April 14, 2004.
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What Is Scalability and Why Does It Matter?

Gartner defines business intelligence as a user-centered process that includes accessing,
exploring, and analyzing data to develop insights and increase understanding, leading to
improved decision-making. Bl helps business managers to make tactical decisions, as well as to
establish, modify, or tune business strategies and processes to gain competitive advantage and
achieve corporate goals. Typically this involves an iterative process of accessing and analyzing
data — deriving insights, drawing conclusions, and communicating findings to effect positive
change within the enterprise.4

Well-designed business intelligence and enterprise reporting environments have a way of
becoming very popular very fast, which is why many Bl installations are characterized by rapid
growth. For many organizations, Bl is equated to enterprise reporting applications. For these
companies, a successful Bl deployment is one that can be broadly shared by a large number of
users. Once useful information is made available, the demand for it increases exponentially.

Not only does usage proliferate across departments, divisions, and organizational boundaries,
but new types of users invariably come on board, making their own unique requests for data
and devising new ways to manipulate and analyze that data. Some users are simply interested
in running standard reports. Others want to create ad hoc reports or perform statistical analysis.
Thus, the ability of the technology environment to scale, grow, adapt, and change is crucial to
any Bl or reporting initiative.

The corollaries to scalability are threefold: performance, manageability, and reliability. The issue
is not merely whether a Bl environment can scale to support thousands of users, but whether it
can do so while maintaining acceptable levels of reliability and performance — and not pushing
system administration costs through the roof.

Historical Precedents

Historically, most Bl vendors have provided technology for small groups of highly sophisticated
users. Up until about 1996, very few organizations shared information outside their firewalls. The
Internet laid the groundwork for extra-enterprise collaboration by standardizing protocols and

4 Tiedrich, Alan H., “Business Intelligence Tools: Perspective,” Technology Overview # DPRO-93784, June 19, 2003.
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increasing the speed of communication. As a result, today’s Web-based Bl systems enable
organizations to easily communicate with all of their constituents, from employees to customers.
The Internet made these broad deployments possible not only by creating standards for
collaboration, but also by enabling very light-weight clients consisting of only a Web browser.
Today, this “strong server, weak client” model makes large-scale distribution possible.

In practice, today’s Bl vendors have achieved varying levels of Web maturity. Some products are
inhibited by their client/server legacy. Many vendors are only now getting around to creating an
efficient, Web-based architecture with proven scalability. We’ll discuss this further in the
architecture section of this paper.

As a whole, EBIS products have been promoted on a platform of “information democracy,”
which refers to the spread of Bl tools to all types of users, both inside and outside of the
enterprise. Gartner believes EBIS suites should be extensible not only to internal users, but also
to customers, suppliers, and other extranet users. EBIS products should also support a variety
of users by providing extreme ease of use and requiring minimal training.>

Extending business intelligence outside of the enterprise doesn’t simply mean pushing
information in a passive way. Many users want to be able to interact with the information —to
obtain it on their terms, when and where they need it. Thus, instead of simply sharing or pushing
information out to partners and suppliers, companies are creating self-service applications that
give outside users the ability to customize their views of relevant information. These activities
place increasingly rigorous demands on the Bl infrastructure.

Scalability and Standardization

Until recently, activities such as user reporting and financial analysis were treated in a
departmental manner. Each department established its own Bl practices, leading to a great
variety of reporting products within most companies. Today, large organizations are working to
enforce a uniform Bl strategy. This consolidation trend is encouraging the adoption of
enterprise-level standards for reporting and BI. IT managers at many large companies are

5 ibid.
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insisting on enterprise-class Bl tools that can support their growing user populations.
Departmental Bl applications are no longer sufficient for organizations that need to deploy
reliable, secure information to potentially every employee, partner, customer, and prospect.

With Bl deployments commonly reaching throughout the enterprise and beyond, it now
becomes critical that those applications deliver an acceptable level of performance without
forcing organizations to invest in unnecessary server hardware — and the administrative
resources that additional servers imply. CIOs want corporate standards to simplify the
infrastructure. If a Bl tool can’t scale, it won’t succeed as a standard.

According to researchers at Gartner, most Bl vendors boast about their ability to scale to large
numbers of users. However, true scalability has been difficult to achieve without expending large
sums of money on excessive amounts of equipment and personnel. “Bl technology vendors are
finally beginning to understand that those vendors with the most-scalable systems stand the
greatest chance of winning large enterprise deals,” writes Dresner. “Thus, the newest generation
of Bl technologies has more-efficient server engines. Through the use of multithreading,
intelligent caching, and application servers such as J2EE, many server engines show significant

potential as enterprise-class software.b

6 Dresner H., “Business Intelligence Technology Directions,” Research Note COM-21-6252, December 5, 2003.
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Benchmarks and Performance Tests

A benchmark is an unbiased evaluation of a product’s capabilities and performance. For any
company planning to purchase an EBIS or deploy an enterprise-reporting environment, these
evaluations are essential, since they verify the ability of a given technology to scale under real-
world conditions.

On this matter, Dresner is unequivocal. “Before investing in a Bl solution, test the software for
scalability in a ‘real world’ environment, using realistic data sets and simulating large numbers
of simultaneous users with a mix of workloads (for example, static viewing, casual interactive, or
aggressive interactive),” he advises. “Software from Mercury Interactive (LoadRunner) and
Compuware (QALoad) can be used to simulate user workloads and give insights into application
resource use, which can uncover application inefficiencies. Most testing suite suppliers have
labs and will provide application testing services.””

When embarking on any benchmarking study, there are a few key questions to ask:
® How do | maximize performance within a given budget?
® How do | minimize costs for a required minimum performance level?

® How do | obtain the best performance/cost ratio within a given budget or given
performance requirements?

For example, a major financial services company enlisted help from Information Builders to
evaluate a baseline for a new enterprise reporting application. The results of the study were
revealing: the application scaled to more than 700 users before memory was depleted on the
designated server, and the response times never exceeded one minute throughout the test.
While the performance metrics and response times will differ from one configuration to the next,
tests such as these help an organization determine whether or not the tools will meet their
requirements under maximum loads and stress levels.

Based on experience from this and other tests, Information Builders has devised the following
benchmark checklist:
® Use standard tools and applications across all tests

B Include a complete description of the testing environment setup

® Make a chart of all tests and results
7 H. Dresner, “Scalability and Bl: What You Need to Know Now,” April 14, 2004.
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m |solate individual variables

m Verify all results (run your benchmarks to check for any possible variations)

The Truth About Concurrency

When comparing the results of vendor-published benchmark studies, take note of how vendors
define their terms, and probe further if necessary. For example, vendors commonly report
findings based on concurrent users, but different vendors mean different things by concurrency.
What are those users doing? Are they merely viewing previously generated HTML pages, or are
they submitting report requests that involve queries to the database? Generating reports is a
resource-intensive activity that engages the database server, Web server, and application server.
Viewing HTML pages is a browser-based activity that involves minimal back-end resources. So if
the Bl vendor claims it can support hundreds of concurrent users, dig a little deeper: What kinds
of users, what kinds of reporting processes, what kinds of concurrent activities?

In this paper, concurrent users refers to users who are logged onto the system and actively sending
requests or waiting for a response. Active users, by contrast, refers to users who are logged on
to the system and are simply reviewing the results returned from a previously submitted query.

If you do your own performance testing, you need testing tools that can isolate each variable
within the architecture to identify potential bottlenecks. For example, sometimes performance
suffers on the back-end because of inefficient database processing. Mercury Interactive’s
LoadRunner and Compuware’s QALoad are both good choices.

Some Bl vendors include performance-testing tools that simulate virtual users, with varying
levels of sophistication. The WebFOCUS testing tool includes SQL tracers to ensure that each
database request is optimized as well.

Developing Reliable Testing Procedures

Reliability is the extent to which an experiment, test, or measuring procedure yields the same
results on repeated trials. This comes from several aspects of the procedure:

® The criteria are specific and well defined; each measure is explained and clarified
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B The analysis procedure is carried out by carefully trained reviewers

® Each team is providing evidence-based arguments for their judgments

Key questions to ask at the outset of any benchmarking study include the following:

® What testing tools are being used?

® Do these tools support the requisite number of users?

® How many CPUs are supporting the Bl environment and what are the processor speeds?
® How much real and virtual memory is available?

® Which Web server and application server are being used, and can you optimize their
performance separately?

m (Can you test the database without the Web server (pure back-end testing)?

Scalability Testing With WebFOCUS

While most Bl vendors boast about their “light-weight,” thin-client software architecture, that’s
not good enough for broad external deployments. For example, some vendors use the common
gateway interface (CGI) protocol to connect PCs to servers, which requires separate resources
for each connected user — often as much as 10MB to 20MB per user. This approach works fine
for departmental implementations, and even for some large-scale corporate rollouts. However,
when it comes time to deploy a self-service application over the Internet — where user loads can
easily number in the tens of thousands — the cost becomes prohibitive.

That’s why WebFOCUS uses a “zero-client” footprint, with no software other than a standard
Web browser required on user devices. Not only does this ensure that hardware and
administrative costs are kept to a minimum, but it minimizes training costs as well, since users
don’t need to contend with a unique client-side software environment.

Ventana Research conducted a six-month study to determine the total cost of ownership (TCO)
for scaling various business intelligence environments, as deployed in real-world situations.
Information Builders beat all participants in the categories of predefined reporting and
parameterized reporting on both Windows and UNIX platforms. The study confirmed that
WebFOCUS is both scalable and affordable across a broad range of scenarios, from 1,000 to
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10,000 users. Information Builders scored first in three of the 10,000-user scenarios, and second
in six of the 10,000-user scenarios.8

More recently, Information Builders performed extensive scalability testing of its WebFOCUS
enterprise business intelligence application in conjunction with the Unisys ES7o00 family of
servers.9 The tests demonstrated that WebFOCUS can scale to meet the most demanding
business intelligence and reporting requirements with exceptional response times — even when
tens of thousands of users are involved. Detailed test results are presented in Appendix A, and
summarized below.

The UNISYS ES7000 hosted the WebFOCUS software along with an IBM DB2 database
containing 6.5 million rows of data. The tests, which measured the activities of both concurrent
and active users, were designed to develop reliable, repeatable benchmarks for WebFOCUS. The
key goals of the testing were as follows:

® To determine the performance and scalability characteristics of WebFOCUS with an increasing
number of users performing typical functions, including report viewing, report execution,
batch reporting, and portal navigation

® To test the limits of the number of concurrent users that the system could accommodate

® To develop accurate comparison measurements for competing reporting software and
hardware platforms

WebFOCUS, configured on a 32-CPU Unisys ES7000, delivered superior report execution response
times — surpassing similar performance benchmark data from Cognos Corporation (see Appendix B).

The same WebFOCUS/Unisys configuration posted average report viewing response times that
exceeded the highest previously published thresholds by 83 percent for goo concurrent users,
70 percent for 1,000 concurrent users, and 64 percent for 1,100 concurrent users.

On a 16-CPU Unisys ES7000, WebFOCUS eclipsed previously published report-execution
response time data by 46 percent for 200 concurrent users, 43 percent for 300 concurrent users,
and 35 percent for 500 concurrent users.

8 “Business Intelligence Total Cost of Ownership Benchmark,” Ventana Research, September 2003.

9 “Information Builders’ WebFOCUS and Unisys Enterprise Scalability Benchmarks for the Windows Environment,” Unisys
Corporation and Information Builders, April 2004.
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Architectural Considerations

There are an endless number of architectural approaches to Bl, and each approach could be
considered correct if it delivers pertinent information to the business community. However, some
architectures, designs, and topologies deliver significantly greater value and more efficiency.

For example, some products require developers to populate local data marts and cubes before
users can analyze information. These tools are acceptable for small numbers of users, but
become unwieldy as the user base grows, in terms of both the required hardware and the
necessary support personnel.

The best Bl tools are architected first for Web deployment by using a Java™-based approach
with nonpersistent connections. To enable a truly scalable Bl environment, the following
architectural characteristics are essential:

m Centralized management
® Server-based processing
® Zero-footprint client

® Minimal user training

If you aren’t sure a particular product has essential ingredients for scalability, ask the vendor
these important questions:

Can it work with data where it lives?

Many Bl products are unable to work with existing data. Instead, they require that customers
move data around and populate local data marts or cubes. This is tolerable only for deployments
of fewer than 100 users. As the number of users increases, such products become difficult to
deploy and manage.

Is it Web architected, or just retrofitted?

According to Gartner, many software products have evolved from personal productivity tools to
multi-user and server-based offerings. To profit from the shift away from PCs to the Web, many
vendors simply ported and retrofitted PC code to servers. These were highly inefficient server-
based applications and could not easily scale to support large numbers of simultaneous users.
To compensate for this shortcoming, vendors embraced a distributed computing approach,
enabling a dispatcher to delegate (and manage) work across multiple servers. Although
distributed computing improves scalability, it adds tremendous expense and management
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overhead for an enterprise. Gartner emphasizes single-server scalability because, in most
instances, enterprises use a single-server approach to deploy a Bl solution.0

The take home point is clear: Windows-based Bl products were designed for individual users or
small workgroups. They do not scale to support enterprise-wide deployments, and they can’t be
easily customized to fit specific application needs. Others are Web deployable but process
requests in batch mode. This means they deliver static Web pages or documents that users can’t
interact with, and they don’t change when the underlying data changes.

Can it handle large data sets efficiently?

Very few products can work with large data sets efficiently. To make the grade, they must provide
native access to data sources (rather than using ODBC or some other generic high-level access
mechanism). Additionally, they must perform resource-intensive processing activities on the
server rather than the client, such as aggregating data and fielding selection criteria. Without
this level of server-based data-handling efficiency, performance will suffer.

Will it query multiple data sources in a single pass, with multiple outputs?
If it won’t, system administrators will face network performance and system efficiency issues as
the number of users grows.

What exactly will it take to scale the Bl environment?

Bl products that grew up in the client/server world require many more servers —and
consequently many more support personnel. Those products that were initially based on a Web
architecture enforce centralized management. These products can support a growing
environment with minimal training and maximum user acceptance. As they scale, they require
minimal additional hardware.

As Dresner sums up at the end of his informative research note, “Business intelligence vendors are
proclaiming their products' ability to scale to large numbers of users. Enterprises should not take
these claims at face value, but instead must question vendors and customer references and under-
stand how product scalability is achieved. Even when comfortable that a vendor has a suitable and
scalable architecture, enterprises should test the product and simulate real-world situations.”*?

10 {4, Dresner, “Scalability and Bl: What You Need to Know Now,” April 14, 2004.
1 jpjd.
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The Unique WebFOCUS Architecture

Information Builders’ WebFOCUS has a flexible, reliable Web architecture that can scale to meet
the needs of a growing user base while delivering consistent, efficient performance at a low cost.
WebFOCUS was built entirely by Information Builders. Many other Bl products were cobbled
together from third-party technology. These Bl tools lack the architectural consistency that
enables stability and top-notch performance.

Here are a few of the unique characteristics of the WebFOCUS architecture that give it the ability
to scale from 5 to 1,000 times as well as its major competitors, depending on the configuration
and data sources:

Nonpersistence — The WebFOCUS Reporting Server uses nonpersistent technology to connect
users to the server. Users who are logged into the server do not consume resources until they
submit requests. Many Bl solutions require persistent connections, which means that they must
allocate server resources for each connected user even if those users are not submitting queries
or generating reports. A nonpersistent connection and a multi-threaded Java-servlet architecture
make it possible for WebFOCUS applications to scale to support large numbers of concurrent
users without significant hardware investments.

Server multithreading — With most Bl technologies, each user consumes server resources —
such as CPU, 1/0, and memory — because the connections are not multithreaded. As the total
number of concurrent users increases, resources become scarce, and servers can quickly
become overloaded (particularly in Microsoft Windows NT environments). WebFOCUS is multi-
threaded, allowing multiple users to efficiently share the same server resources. This guarantees
greater concurrency.

Native data adapters — Relational database vendors have developed their own dialects of
SQL. Many of these SQL extensions improve database performance. However, you need to take
advantage of the native dialects to reap the performance benefits. Unfortunately, many Bl
solutions use ODBC to connect to the database. ODBC is a generic middleware translation layer
that generates ANSI-standard SQL. While these standard SQL calls can be understood by all
relational databases, they cannot take advantage of unique SQL extensions — many of which
have been designed to improve database-processing performance. In some cases, additional
network traffic is generated when using ODBC. WebFOCUS uses only native database drivers,
partly so it can take advantage of database-specific SQL extensions for optimum performance.
WebFOCUS even provides native drivers for nonrelational data sources, allowing it to access
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data sources that are not accessible by other Bl solutions. This represents an intangible form of
scalability, since other Bl solutions must establish a separate middleware process to move or
transform data into a relational source before it can be accessed.

Multi-tier configurations — One of the biggest hindrances to scalability is network traffic.
Many Web-based Bl solutions must be installed directly on a Web server. In some cases, they
only run on Microsoft Windows NT platforms. When the target data source is not stored on the
Web server — or not located on a Windows NT platform — data must be moved from the database
machine across the network to the Bl server before reports can be generated. This is not a big
deal where small data sources are concerned; however, it can be a deathblow if you are
accessing millions of rows of data, or terabyte-sized data files. WebFOCUS can be distributed
across multiple servers, and it supports many different configuration options. For example, the
WebFOCUS Report Server can be installed on Windows NT, UNIX, Linux, AS/400, and mainframe
computers, enabling developers to place the reporting logic on the same platform as the data. In
that instance, WebFOCUS can crunch the data into a report before it is passed across the
network, significantly reducing network traffic.

Superior data manipulation technology — WebFOCUS has built-in data-manipulation
capabilities that have been developed and refined for almost 30 years. Its native data
manipulation capabilities far exceed any SQL dialect. Because of this, it is capable of generating
reports in one or two passes through the database. To obtain the same results with a standard
SQL-based tool might require ten passes or more.

Load balancing, N-tier processing, and fail-over - WebFOCUS load balancing intelligently
routes requests to servers with the most available capacity. N-tier processing allows developers
to partition application logic across servers to maximize system performance. WebFOCUS
applications are highly portable, from PCs to mainframe systems. Fail-over re-routes users to
another available server in the event of an outage.

Zero-footprint client — WebFOCUS applications are accessible to everyone throughout the
enterprise without requiring system administrators to install and maintain software on
every desktop.

Automatic report bursting — Intelligent bursting eliminates the overhead of creating,
distributing, and maintaining multiple copies of the same basic report. For example, a single
report can be run once, and then different sections delivered to designated individuals, regions,
or offices — all in a single process.
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Fully portable application components — WebFOCUS applications are 100 percent portable,
enabling administrators to meet burgeoning demands for information as the popularity of an
application grows. For example, an application could start out on a Microsoft Windows NT
server, then later be scaled to a UNIX system or even mainframe platform, with little or no
change to the software.

Integration with other application development efforts — WebFOCUS developers can
program links to both J2EE and .Net environments, making it easy to extend their Bl assets as
part of a Web Services strategy.

Built-in monitoring tools — The WebFOCUS Resource Governor preemptively manages
resource consumption to ensure exceptional performance and availability. Sophisticated
governing technology helps system administrators predict the impact of a query or report
request before it is executed, and to catch resource-intensive operations before production
systems are impaired.

WebFOCUS in Action: Large-Scale Deployment Case Studies

Thousands of customers use WebFOCUS for data query, reporting, and analysis activities. Here
are a few examples of large implementations, where scalability is essential.

Ford Motor Company

Ford Motor Company created a self-service application to help auto dealers and warranty
consultants quickly identify and resolve problems with warranty repair service and claims.
Developers replaced a difficult-to-read printed report with a dynamic, Web-based application
that uses graphics to instantly identify anomalies and isolate problems. This self-service
reporting application not only gives dealers a snapshot of their warranty performance, but also
includes powerful tools for examining their businesses. More than 48,000 dealer employees
use the system.

Moneris Solutions

Extended applications represent the fastest growing market for business intelligence
applications in the years ahead. In some cases, the implications are dramatic, particularly when
a self-service application yields a competitive advantage — such as a new way to initiate and
solidify relationships with customers. Consider Merchant Direct, a WebFOCUS application that
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allows merchants to view debit, Visa, and MasterCard transaction data online. Created by
Moneris, a Canadian financial institution, Merchant Direct lets customers generate consolidated
reports and obtain customized views of card payment activity. Today, Moneris Solutions serves
25,000 clients, with 1,000 merchants being added every month, using WebFOCUS.

RBC Royal Bank

RBC Royal Bank in Canada is using business intelligence technology to help its customers
reconstruct up to six years of banking transactions. Their new self-service application is yielding
a dramatic boost in productivity for customer service personnel, who formerly had to reconstruct
transaction statements by combining information from legacy information systems with
microfiche records. Royal Bank has more than 10,000 users generating about 900,000 reports
per month. The response time for creating a report that accesses three years of transactions is
about 20 seconds.

Another major bank, which prefers to remain anonymous, has 300,000 WebFOCUS users, and is
ramping up to 2 million users.

City of New York

In the public sector, the New York City Department of Health is using WebFOCUS to share health
inspection information with citizens via the Internet. The site is immensely popular, logging
about 40,000 hits per hour.
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About Information Builders

Information Builders was founded 29 years ago with a very simple mission: to help business
people access information easily and quickly. We have succeeded. Today, our customers can
efficiently put information in the hands of everyone they rely on to support, supply, run, and
transact with their businesses. Thousands of customers and partners all over the world —
including most of the Fortune 100, all major federal agencies, and many educational institutions
—use Information Builders’ software and services to turn data into actionable information that
helps their customers, employees, managers, and business partners make better decisions.

We’re an established vendor with mature solutions:
® $300 million in revenue

B 29 years of experience

More than 1,750 employees

® Qver 12,000 customers

47 offices and 26 distributors worldwide

Information Builders sets the standard for enterprise business intelligence and enterprise
reporting. Our WebFOCUS product is a fully integrated suite that enables customers to make fast
decisions based on complete information. We provide more access to more data sources and
run on more platforms than any other Bl vendor.
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Appendix A - WebFOCUS Benchmark
Test Results

This table reveals the output capacity generated by WebFOCUS on a Unisys ES7000 server with
32 processors. The test used a 26-page PDF document as the output. The test configuration
produced 1,472 report pages per second over a one-hour period:

Information Builders Production Reporting Results

Number of Number of Total Time to | Pages per Pages per Pages per
Reports Pages Process Second Hour Day
203,815 5,299,200 60 minutes 1472 5,299,200 127,180,800

The table below takes the total volume of output depicted in the table above, and divides those

results by the number of processors used in order to determine the number of pages per second
per CPU.

Information Builders Production Reporting Results — Pages per CPU per Second

Number of | Number of | Total Time to | Pages per | Pages per | Pages per |Number | Pages per CPU
Reports | Pages Process Second | Hour Day of CPUs | per Second

203,815 5,299,200 | 60 minutes | 1472 5,299,200 | 127,180,800 |32 46

Figure 2, Production reporting: pages per second per CPU.

These tests reveal that WebFOCUS scales to readily support more than 1,000 concurrent users
involved in report execution activities.
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Appendix B - Independent Benchmark
Comparisons, Cognos Versus Information
Builders

Howard A. Kanter, associate director of the Laboratory for Software Metrics at DePaul University
in Chicago, tested the validity and reliability of benchmark data from both Cognos and
Information Builders.

Using publicly available information, Kanter compared benchmark test results from both Cognos
and Information Builders. His findings are summarized here, in four charts.

The first chart shows that Information Builders’ WebFOCUS, running on a 32-CPU server, delivered
consistently better response times than Cognos’ ReportNet, running on a 44-CPU server:

Report Execution — 32 CPUs
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Chart 1, ReportNet versus WebFOCUS: average response time for report execution, as a result of
increasing users.
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Chart 2 reveals that for a range of 200 through 500 concurrent users, WebFOCUS delivered
consistently better response times than ReportNet (both products were tested on servers with
16 CPUs):

Report Execution — 16 CPUs
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Chart 2, ReportNet versus WebFOCUS: average response time as a result of increasing users.




Chart 3 depicts pages per second for both products. WebFOCUS (running on a 32-CPU server)
produced 1,472 pages per second. ReportNet (running on a 36-CPU server) produced only 79
pages per second over a comparable period.

Production Reporting

Pages Per Second

@ Cognos @ Information Builders

Chart 3, Production Reporting, ReportNet versus WebFOCUS.
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Chart 4 demonstrates that, on a per-CPU basis, WebFOCUS is able to produce 45 pages per
second, compared to ReportNet, which produces 2 pages per second.
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Chart 4, ReportNet versus WebFOCUS, pages per CPU per second.

This independent verification clearly demonstrates that Information Builders’ WebFOCUS scales
more effectively and produces output pages more efficiently than Cognos’ ReportNet. Kanter
believes the procedures followed and the results obtained were reasonable and consistent with
procedures usually followed in preparing benchmark tests.12

12 “Report on WebFOCUS Scalability, Benchmark Test Results,” April 2004.
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