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Foreword

Data. More data. Still more data.
Think application complexity and Internet systems are driving the torrential increase in

data volume? Think again. Life’s only going to get more interesting with Service-Oriented Archi-
tectures (SOAs), which will expose richer data sources less siloed than ever before. This means
that the limitations related to what vendors control and choose to expose about an applica-
tion’s inner workings will become less restrictive over time (whether by design or as a side effect
of the SOA movement)—leading to easier data access for a wide variety of systems.

Now, more than ever, tools make IT possible.
The previous statements are not nearly as daunting as they might seem. Products like Crystal

only continue to get easier (depth of designers), richer (presentation delivery mechanisms), and
more complete (flexible data-access layers and programmatic object models). Indeed, Crystal’s
very reason for existing is to simplify and enable the formatting of complex data into more usable
forms—from simple banded reports to sophisticated drillable context-sensitive dashboards and
exception-based push reports that do more than present a situation—it enables interaction with
them. The line between operational and analytic reporting continues to blur—and the application
end user only stands to benefit, and by extension, the savvy developer who understands reporting
as more than a thankless boring task stands to win also.

But maintaining the appropriate depth of understanding to utilize these advanced reporting
toolsets to their best advantage, requiring knowledge of SDKs, APIs, and, in their most evolved
state, object models, is more important than ever. Virtually all products now incorporate object
models to influence the behavior of all aspects of report development, deployment, security, and
usage analysis. This is more than a trend: it’s now a requirement to compete for virtually all report-
ing tools.

While the GUI designers embedded in products such as Crystal continue to evolve, it’s
inevitable that you’ll need to exploit the inner workings of a toolset to create custom behaviors—
the alternative is to build them yourself. Building your own wrappers seems like a good idea at
first, until you begin to understand the breadth and depth already included with the product. Why
build a narrow situational façade when it (probably) already exists, and ships with the product
anyway? A great deal more value is generated by using what’s already there—whether you define
value as speed of development, flexibility of evolution and use, or replicable standardized
deployment.

Or, put another way, this stuff can make you look pretty darn smart.
Crystal’s SDK has a remarkable amount of depth, but it has been hard to make sense of

the various layers in the object model—this book makes this task simpler.
Understanding the division of power between Crystal’s various layers is a critical IT skill:

this book will make that easier, parsing the important from the inconsequential—and perhaps
most importantly, making a broad subject accessible in targeted bite-size chunks.

Fred Seyffert

President, VeriPoint LLC xv
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Introduction

BusinessObjects XI is a powerful middleware server product that allows you to distribute your
Crystal Reports and BusinessObjects reports to the enterprise. Out of the box it offers an intuitive,
feature-rich front end that allows system administrators to load reports to the repository as well
as schedule them to run, track report histories, send notifications, monitor events, and many
other features as well. It also offers a powerful object model that allows you to create custom
solutions for your enterprise applications. It is this object model that is the topic of this book.

Though the interface is quite intuitive, the object model definitely is not. While the documen-
tation and sample code have improved dramatically since the first release, it’s still not at the quality
level worthy of a product in this price range. My hope is that this book fills in that gap. BO XI does
not offer the solutions out of the box that SQL Server Reporting Services offers. Currently, it’s the
Catch-22 of the reporting world. BusinessObjects offers a slick, mature interface with a clumsy
server object model (with no canned service-oriented programming solutions) and a poorly docu-
mented programming interface. SQL Server Reporting Services offers an ever-improving-but-still-
not-close-to-a-Crystal-Reports-replacement interface with a well-documented and easy-to-use
object model with server solutions provided right out of the box.

Crystal Reports was first released in 1991 and has been bundled with Visual Basic start-
ing with the 3.0 release in 1993. This relationship has continued through the 2.0 release of
Visual Studio .NET in 2006. Of course, since Microsoft released SQL Server Reporting Services
in 2002, where the Microsoft/Crystal relationship is ultimately going still remains to be seen. In
2002, Crystal Decisions released the first version of its enterprise server known as Crystal
Enterprise 8. This was really version 1 of the enterprise product as the number 8 was used to
keep the version numbering in sync with the incarnation of Crystal Reports on the market at
the time. In 2003, Business Objects purchased Crystal Decisions and began the rebranding
effort toward the BusinessObjects name. The current incarnation of the server product,
BusinessObjects XI Release 2, is a synthesis of server technologies that supports both Crystal
Reports XI and Business Objects 6.5. The Crystal Reports product has even been enhanced to
access BusinessObjects universes.

Crystal’s technology is superior to that of the BusinessObjects product, which is one of
the reasons Business Objects bought the company. The good new for Crystal developers is that
rather than “BOizing” the Crystal product, Business Objects is “Crystalizing” their original product.
Therefore the structure of the Crystal Enterprise object model will continue to be expanded to
support BusinessObjects reports and will be with us for many years to come.

I started using Crystal Enterprise with the 9.0 version, and at this writing have been working
with the product for over three years. Each release has offered major improvements over the last
one without revolutionizing the object model to such a degree that a code rewrite was needed.
The BusinessObjects XI release is no exception. The goal of this book is to explain the product
from a developer’s perspective. The BusinessObjects XI Management Console is an administrator’s
tool that is not intended to be offered to every user of the system, and the InfoView end user

xxiii



interface may not suit all your needs. Therefore, I’ll explain how to build solutions to handle
on-demand reporting, scheduling, notifications, server management, report histories, security
and user management, and many other tasks. In essence, you’ll learn how to build all the features
offered by the Central Management Console and InfoView. I’ll accomplish this by examining
production code adapted from real-word applications that are in use at several of my clients.
We’ll look at the thinking process behind the architectural decisions for the code samples as
well as attempts that failed as I learned by trial and error. My hope is that you can use this code,
with little or no modification, in your own production applications.

This book focuses mainly on the programming aspects of BusinessObjects XI, approaching
the product from the perspective of a Crystal developer. Therefore, BusinessObjects-specific
technologies such as Web Intelligence, Desktop Intelligence, and universes are not covered.
Chapter 1 introduces BusinessObjects XI, reviews licensing issues, and compares its features
with SQL Server Reporting Services. Chapter 2 discusses the server technology. Chapter 3 explains
the tools that ship with the product, such as Import Wizard and Publishing Wizard. Chapter 4
covers the entire Central Management Console from a user’s point of view. Chapters 5 and 6
introduce the object model of the .NET SDK. If you’re already familiar with BusinessObjects XI
as a system administrator, you may wish to stop here first. Chapters 7 and 8 cover the program-
ming extensibility of Crystal Reports and the Report Appliction Server (RAS), respectively.
Chapter 9 explains how to develop enterprise solutions using BO XI and is illustrated with a num-
ber of real-world production applications. Chapter 10 covers security, and Chapter 11 explains
the new Unified Web Services SDK. Finally, Chapter 12 discusses some of the third-party products
available for BusinessObjects XI.

Carl Ganz, Jr.
Seton Software Development Inc.

Raritan, New Jersey
seton.software@verizon.net
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Welcome to BusinessObjects XI

BusinessObjects Enterprise XI is a server-based, middleware product that allows you to dis-
tribute your Crystal and BusinessObjects reports throughout your organization. In addition to
reports, you can also register compiled EXEs that can run customized business logic. You can
upload static documents—Excel, Acrobat, Word, and text files, and so on—so as to publish
them to the enterprise. BO XI is a scalable tool that can be deployed across multiple servers so
as to handle high-volume report access. With its FTP functionality, you can even use BO XI as
a conduit to other computer systems. It offers scheduling, report history, notifications,
events, a security model, server management, and much more. Most of the features offered
by BusinessObjects XI are exposed through APIs contained in a set of SDKs. Regardless of
how you use BO XI, you’ll likely take advantage of this object model to develop some kind of
a customized front end. These object models and how to develop enterprise solutions with
them is the subject of this book.

History
Crystal Reports was first released in 1991 and achieved market share quickly, rapidly overtaking
R&R Report Writer as the dominant report-writing tool on the market. In 1993, Crystal was
bundled in Visual Basic 3.0, the first version of Microsoft’s flagship development language that
had any real database capabilities. Its inclusion in what became the most popular Windows
development language ever launched Crystal Reports into its position as a de facto standard.

As good a product as Crystal Reports is, for the first decade of its existence it didn’t have
a server product behind it as did other competing business intelligence tools such as Cognos,
Actuate, or BusinessObjects. To fill this gap, Crystal Decisions in 2002 released its Crystal Enterprise
product, which allowed you to make reports available from a server with a zero-client footprint.
Anyone who has ever developed applications across multiple pre-.NET versions of Crystal
Reports knows that installing an application using one version of the Crystal runtime on the
same machine as an application using another version of the Crystal runtime routinely resulted
in unpleasant DLL conflicts. In many cases they simply wouldn’t work together, as Crystal’s
technical support would often reluctantly admit.

In 2003 one of my clients paid $150,000 for a two-processor license for Crystal Enterprise 9.
They had been using Crystal Reports since it was first released and had legacy applications
going back to VB 3.0 and every version of Crystal shipped subsequent to it scattered through-
out the enterprise, each using different versions of the runtime. This client maintains a matrix
of which applications use which versions of Crystal Reports and therefore would or would not
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be compatible on the same machine. All these troubles disappeared when we brought Crystal
Enterprise and its zero-client footprint online. The elimination of the headaches caused by the
DLL conflicts alone was worth the price of the Crystal Enterprise 9 license.

Crystal Decisions was originally part of Seagate Technology, a manufacturer of disk drives.
It was spun off in 2000 when Seagate was acquired and had been a privately held concern ever
since. The company was intending to go public in May 2003, and its IPO registration listed rev-
enues of $271 million and net income of $27 million. That year, Business Objects purchased
Crystal Decisions for $820 million.

The technology offered by Crystal Decisions complements that of Business Objects very
well. Crystal Reports is first and foremost a report-writing tool. Such a tool is used by develop-
ers and very sharp end users who understand their relational data models, understand SQL,
and can pull together a report. Business Objects is first and foremost a business intelligence
firm whose flagship tool reports from universes. A universe is a metadata layer created by
a database professional that shields end users from the intricacies of their RDBMS. Therefore,
it is much easier for a nontechnical end user to create a report from a universe than directly
from an RDBMS.

With this acquisition, Business Objects plans to keep both reporting technologies, as they
each fill very specific niche markets. The server product, BusinessObjects XI Enterprise, will
support distribution of both sets of reports—Crystal and the Web Intelligence and Desktop
Intelligence reports offered by BO—to the enterprise. Moreover, both products will begin to
share some of their core technology with one another. Not only will BusinessObjects XI host
traditional BO reports, Crystal reports will be able to access data in universes.

In a July 2004 interview with Computerworld, Bernard Liautaud, the current chairman
and then CEO of Business Objects, said

Crystal will use the semantic layer of Business Objects and use the Business Objects

[data] universe. Business Objects has built its success in query technology at the seman-

tic layer and Crystal Decisions has built it on reporting. . . . Now the two things will be

together in one product.We’ve got a unified portal and dashboard for both Crystal Decisions

and the Business Objects products for the user to log in with a single user name and

password and see all Crystal reports or do a document search and link reports. It’s a true

common user experience between the two products.

In November 2005, BusinessObjects XI Enterprise was released, and the product is currently
in its second release, known as R2. The tool allows both Crystal developers and BusinessObjects
users to approach the server tool from their own technology base.

From Report Writing to Business Intelligence
The terms report writing and business intelligence are often used interchangeably. Though
both terms are related, they are not synonyms. Crystal Reports is primarily a report-writing
tool. Its purpose is to allow developers to build reports against RDBMSs and other data sources
and output their contents to the user. Though it can be used by nonprogrammers, it is aimed
at the developer market. Crystal is known as a banded report writer. This means that a report
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operates on a band hierarchy where one band can represent subtotal information, another
band holds the total level, and another band displays the grand total level. Other bands represent
page and report headers and footers. At runtime, the placeholders in each of these bands are
replaced with the data they are linked to in a data source to produce a report. The basic hierar-
chy of a banded report writer is shown in Figure 1-1.

Figure 1-1. Banded report writer

Over the years, Crystal’s reporting tools have evolved with the addition of Crystal Analysis.
Crystal Analysis is an On Line Analytical Processing (OLAP) tool that allows you to connect to
the dimensions and cubes of your OLAP back ends to perform analysis and drilling into the data.

Business intelligence, commonly known by its initials BI, is an industry term that refers
collectively to the processes and technologies involved in the collection and analysis of business
information so that the organization can use it to make informed decisions. Often, BI systems
are referred to as decision support systems or to a lesser degree, executive support systems.

One of the principal buzzwords in the BI world is key performance indicators, also known
as KPIs. KPIs allow an organization to measure and monitor, in as real time as possible, the
performance of the enterprise. KPIs will vary across industries, but they may include such met-
rics as week-by-week sales trends, current headcount, percent of sales goals achieved to date,
or number of phone calls to technical support. These are the types of summary numbers that
would likely appear on an executive dashboard.

As you can see, BI is far more comprehensive than simple report writing, if only because
nontechnical business professionals are intended to accomplish it. These professionals are
then free to focus on the metadata that abstracts their information rather than the technical
details of using a complex report-writing tool and navigating often labyrinthine database
structures while optimizing SQL statements.

BusinessObjects XI Release 2
The key word in the name BusinessObjects Enterprise XI is Enterprise, and as this word implies
in any product name, it is not cheap. Since the product is intended as a centralized reporting
middleware solution that services the entire organization, large companies can focus on assign-
ing software professionals skilled in the tool and its SDKs to service the product full time and
so eliminate the need for every department and workgroup from developing and maintaining
their own solutions.
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Licensing
Licenses can be acquired either by named user or by processor. Named user licenses cost
about $2,000 per seat. I have a client who prefers the user approach because the client has
multiple departments that use BO XI, and each department has the product installed on its
own servers. Since the load on any given server isn’t sufficient to justify an entire server
license, user licenses make more sense for that client.

Business Objects prefers not to publicize the cost of its enterprise server licenses. Each
customer configuration is unique, and there are a number of variables that come into play
when computing a license cost. Here is the company’s official policy:

BusinessObjects Enterprise is available in two editions, Professional and Premium with

two flexible licensing options: Named User and Processor-based. For specific pricing

information, please contact Business Objects, or a certified Business Objects partner

directly.

I do know from past purchasing experience that a two-processor license of BO XI costs in
the neighborhood of $150,000. The nonproduction versions of these licenses are usually offered
at 50 percent of the full price. Note also that multicore processors require licenses for each
core. There are a number of technical support options as well, and you can find the details on
them here: http://support.businessobjects.com/programs/enterprise_bi_products.asp.

Because BusinessObjects Enterprise XI is a rather expensive product, it may not be finan-
cially viable for all organizations. As its name states, it is enterprise software, and even a large
organization may not even need something that may well only be used by a single department
or workgroup. Fortunately, there is a version of the tool, called Crystal Reports Server, that is
scaled and priced for smaller organizations.

The base Crystal Reports Server product comes with a five-concurrent-access license.
With a license cost of $7,500, most small to medium-sized organizations can afford it. You can
scale the number of concurrent users up to a maximum of 20 concurrent access licenses, with
each block of 5 licenses up to this limit costing an additional $7,500 for a maximum cost of
$30,000. When one more than the maximum number of users attempts to log on, they will be
denied access until an existing user session either logs off or expires.

You can only use Crystal Reports Server to run Crystal reports, and it cannot be scaled
across multiple servers. The single Windows or Linux server you can run it on is restricted to
a maximum of four processors. There is no Unix edition. Other than these restrictions, Crystal
Reports Server has most of the same features as the Enterprise version.
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Business Objects changed the licensing model once it purchased Crystal Decisions, which,
starting with Crystal Reports 8, allowed much more flexibility than was available before. Previously,
the licensing model prevented you from installing Crystal Reports on a machine and building soft-
ware that instantiated its objects so as to act as a report server or, in effect, a replacement for
Crystal Enterprise should you choose to add enough features. If you wanted to do this, you needed
a broadcast license. Broadcast licenses were not cheap. A license for 500 users would cost you
$10,000 per year, 1,500 users would cost you $25,000 per year, and more than 1,500 users would
cost you $50,000 per year (a user being any individual who during the course of the year utilizes the
report server at least once). The main goal of Crystal Decisions’ licensing structure was to prohibit
you from making your 8.x+ reports available to the enterprise without purchasing the rather
expensive BO XI Enterprise license. I’ve read various posts to Internet newsgroups that refer to
this licensing scheme as “extortionate” and “gouging.”

Business Objects has removed these restrictive licensing requirements. If you wish to do
so, you may install Crystal Reports on a server machine and develop your own report server as
a few third-party companies have. By storing report schedules and on-demand requests in
a database, you can create a Windows service that continually queries the report server data
tables and, based on the attributes, creates a thread that instantiates the Crystal Reports API
to run a report. This change in licensing is what allowed the CRD product from ChristianSteven
Software, Ltd. (www.christiansteven.com) to be significantly cheaper to deploy, as a broadcast
license is no longer necessary. This tool replaces much of Business Objects XI by sitting on top
of your Crystal Reports DLLs, as well as implementing its own unique functionality, and is dis-
cussed in greater detail in Chapter 12.

The Crystal Reports Developer Edition offers a license for unlimited deployment of the
reporting engine components within the enterprise. There are no additional licensing fees
involved should you wish to build an application that uses these components and make that
application available to the enterprise. Should you develop a product for distribution to other
organizations, you’ll need to purchase a license for each organization that uses your tool.

Service-Oriented Architecture
One of the leading buzzwords in the IT field today is service-oriented architecture (SOA). As
a middleware application, BusinessObjects XI certainly lends itself to an SOA implementation.
Given the rise of web services since the release of .NET in 2002, the SOA approach has taken
off and gained acceptance in the industry. BO XI is essentially a service, specifically one that
provides reporting services to the enterprise. This functionality is exposed through the user
interface of its management console and through its object model SDKs. By creating a web
service wrapper to this object model, you can expose BO XI’s power to the enterprise as illus-
trated in Figure 1-2. Creating web service wrappers for the BO XI SDK is explained in greater
detail in Chapter 5.
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Figure 1-2. SOA architecture for BusinessObjects XI

SOA is a service-based approach to application interoperability. It shares data using
ASCII-based XML that is completely platform independent, enabling a common way for com-
ponents to communicate with each other, and in doing so expose their functionality to the
larger service ecosystem. Using a web service paradigm, you get a self-descriptive component
(WSDL), a common invocation mechanism (SOAP), and a common data-exchange format (XML),
all communicating across common communication layers (HTTP, among others). SOA allows
you to build reporting functions that aren’t an architectural afterthought, but rather grounded
in a reliable methodology for integrating reporting functionality with every application in the
enterprise.

Business Objects recently released their Web Services SDK, which implements this
service-oriented architecture. The web services object model differs in varying degrees to the
one offered in the .NET SDK. Chapter 12 is dedicated to the Web Services SDK.

Reporting Considerations
Before embarking on any reporting project, there are some practical considerations to keep in
mind. A very broad definition of reporting would be “anything that comes out of a printer.” If
this is your mindset, then there are a few issues to consider when handling certain types of
reporting projects.

Report distribution has made huge leaps since the introduction of the Internet and cor-
porate intranets. Since many reports are built in to applications (compiled EXEs), users would
normally need a copy of that application installed on their desktops in order to access the
report. Now, the reporting functionality can be completely Web-based. Using Web-based
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technology, the comparatively finite number of desktop applications can still have access to
report functionality via web services, while the often much larger number of web users can
access a Web-based application that will provide them with report criteria screens allowing
them to filter, run, and export reports.

Preprinted Forms
Oftentimes you may need to print a report on a preprinted form, such as an IRS 1040 or a W-2.
If this is the case, you should examine whether the application really needs to print specific
pieces of data at specific locations on the preprinted page, or simply reprint the entire form
itself on blank paper. I have a client who was once spending $7,000 per year on preprinted
forms. When I showed him that the same result could be achieved if he performed a mail merge
with a document composed in Microsoft Word, he was naturally elated at the annual savings.
Moreover, he now has the flexibility of being able to change the document at will without
coordinating the forms printer with the software developer.

High-Volume Printing
High-volume printing raises issues that must be examined for cost efficiency. It’s very easy to
create a mail-merge application; quite another thing to manage it hands on. One of my clients
is an elected official who printed his constituent reports on an ink-jet printer. Ink-jet printers
are relatively cheap, and a decent one can be purchased for about $100. The hidden costs here
are the ink cartridges. With cartridges costing about $40 each, you don’t want to do high-volume
printing on an ink-jet printer. In fact, ink-jet printers are loss leaders for the printer industry,
as the real profits are in the replacement ink cartridges. Since they are used up at a much faster
rate than laser toner cartridges costing twice as much, you’ll end up spending more on ink-jet
replacements than you will on toner. There are companies that also sell recycled toner cartridges
at a sizable discount compared to new cartridges. In addition to this, ink-jet printers operate
at only a fraction of the speed of laser printers. When my client indicated he wanted to print
an annual newsletter to send to his 5,000 constituents, I recommended a laser printer. He now
prints the text of the newsletter and merges the addresses as well.

Mass mailing can be a science unto itself. If your client needs do customized high-volume
mailing pieces—for example, a monthly telephone bill as opposed to a supermarket circular
where every recipient receives the same one—you may wish to examine an automated mailing
solution. I have a long distance reseller client who sends thousands of telephone bills every
month. The billing software creates print images of the bills and sends them to a Pitney Bowes
machine that prints the bill, folds it, places it into a postage-paid window envelope, and seals
it. Machines such as those sold by Pitney Bowes are designed specifically for this type of high-
volume mailing, and the staff are experts on how to sort and organize the letters to achieve the
maximum bulk-rate postage. If you have a requirement for customized high-volume mailing,
examine the product solutions at www.pb.com.

If your volume of mail is so great that it cannot be realistically done in-house, consider the
services of a bulk mailing company. These firms have the computers and printing equipment
to print millions of documents and mail them within a few days. Mailing firms are large, high-
volume facilities, some of which print and mail several hundred million documents per year.
You can use your software to produce print images according to specifications given to you by
the mailing company and then e-mail the data to their facility. Optionally, you could simply
give them the raw data, and they will create the print routines for you. Depending on cost, you
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can work out with them where your work will leave off and theirs will begin. Because it doesn’t
matter where the mailing company is located, you can contract with virtually any in the coun-
try to obtain the most reasonable rates. Be open to the idea of a mass mailing company—you
could very easily become overwhelmed with printing and mailing tasks in a high-volume
environment.

Legal Issues
One often-overlooked area of report design is the legal implications of system output. Usually,
data that is intended for internal corporate use is not an issue. Output that is intended for use
external to the organization can often bring with it significant legal liability. As a rule, every
report, certificate, fax, statement, or letter that is intended for use outside the organization
should be passed by legal counsel for approval. Seemingly innocuous documents may have
enormous legal ramifications, and these ramifications may differ from industry to industry.
For example, one of the first systems I ever built was a target market mailing system for the
sales agents of a leading insurance company. A sales agent would buy a list of names, and my
system would merge these names with a marketing letter. As I made the system more flexible,
I allowed the users to create their own letters. They gladly did so without ever consulting with
in-house legal counsel. There were no safeguards in place preventing an agent from sending
out a letter promising, say, a guaranteed 20 percent return on a particular product. In the past,
courts have ruled that such statements are contractually binding on the company who issued
them.

Documents as simple as account statements or even invoices can be potential traps for
legal liability. Alert counsel to the format of these documents and exactly what information
they contain. Counsel may create a disclaimer that accompanies the text of the document as
a safeguard. Even these disclaimers have potential pitfalls as some states do not recognize this
proverbial “fine print” if the print is, literally, too fine. This means by law that if the font is too
small, the courts will disregard the existence of the text as having been too small for someone
to reasonably read.

Copyright is also a property right that must be guarded. The summarization of even publicly
available data has long been held to be copyrightable. Therefore, the database of a company
like Dun and Bradstreet, which compiles credit information on millions of business entities
worldwide, has an intellectual property interest in the data it has collected and in the unique
way it presents it. Therefore it is necessary for any reports that may present this data to indi-
viduals outside the organization to affix a copyright notice declaring the information in the
report to be proprietary. Absence of a copyright notice can make prosecuting a case for infringe-
ment difficult to impossible, as it is incumbent on the copyright owner to make a clear and
visible declaration of ownership.

A good rule of thumb is to contact corporate counsel before distributing any information
to the outside. The attorneys (and your client) will be impressed by your foresight on these
legal issues and will appreciate the fact that you consulted them.

Availability and Distribution
The final design issue is to determine who needs to run the reports. Traditionally there is a Report
option on the main menu of desktop applications from which criteria screens are launched and
reports printed, displayed, and exported. While there may be only 20 users of your application,
there may be 100 users of the reports. This is where hybrid application development comes into
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play. Therefore, it may make sense to select some or all of the reports that are needed by users
who are not users of the application itself and create them as web reports.

The Web is no longer the only way to make reports available to the masses. As PDAs
(Personal Data Assistants) become more prevalent, more users will want to access their data
remotely via a wireless connection to the server. Due to the current state of PDA and wireless
technology, there are a number of limitations you’ll need to deal with when allowing reports to
be transmitted to a PDA. Because of the slow connection speed, you’ll need to limit the amount
of data you can transmit between the server and the PDA. Note that this speed problem occurs
with wireless modems. People using PDAs with wireless LAN cards enjoy speeds above 10 mbps.
This will affect the way you design your reports, especially the HTML exports that the PDA
device often uses. Another problem is how to handle the ergonomics of a small screen that
may or may not have a color display.

In many instances, users are more interested in receiving reports on a regular basis than
they are in running them individually. This is known as the “push” versus “pull” approach. BO XI
offers this in its scheduling feature. You can set a report to run at a certain time and with a cer-
tain frequency and then deliver the results in a desired format (Excel, PDF, etc.) to a printer/fax,
e-mail address, or FTP server—the “push” method. Or, you can run reports on demand and
download them to the client—the “pull” method.

BusinessObjects XI vs. SQL Server Reporting
Services
BusinessObjects/Crystal Enterprise and Crystal Reports have long competed with other report-
writing and business intelligence solutions in the form of Actuate, Cognos, and Hyperion,
among other competitors, and have always dominated market share. For years, Microsoft
never entered the report-writing market, and with the exception of the reporting tools in
MSAccess, never released a report writer. In 2002, that all changed when Microsoft released
the first version of its SQL Server Reporting Services (SSRS). The second version was released
three years later along with the premier of SQL Server 2005.

Market Considerations
SSRS is Microsoft’s first stab at a report-writing and business intelligence tool. Like BO XI,
there are two main parts to the tool: a user interface to write reports and server software to
schedule and distribute these reports. Currently, SSRS is offered as a “free” add-on to a SQL
Server license. Since the recommended Microsoft configuration calls for a dedicated server to
host SSRS, you need to purchase a SQL Server license for that server in order to obtain your
free reporting software. Since SSRS and SQL Server are both resource-consuming applications,
you don’t want them battling one another for the memory and CPU of the same machine.
Therefore, you’ll want to install them on separate machines since it’s not possible to allocate
memory between the two products.

If you have a large centralized reporting application, you’ll likely want to scale it across
multiple servers to perform load balancing and implement redundancy. You need to purchase
a SQL Server license for each of these servers as well in order to install your free copy of SSRS.
Depending on your reporting needs, your free copy of SSRS could cost you up to $100,000.
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When Visual Studio 2005 was first announced, there was much concern among the developer
community as to whether Microsoft would continue its relationship with Business Objects
and bundle Crystal Reports with the .NET development suite. Microsoft promised to do so
from the beginning and has kept that promise so far. Will Microsoft eventually drop the Crystal
bundling and start offering only SSRS? Only time will tell. There may be some antitrust impli-
cations from doing this and offering only its own tool, as was the case in its battles with Netscape
in the late 1990s. History, however, is not on the side of Business Objects. Lotus once dominated
a spreadsheet market that is now controlled by Excel. WordPerfect once dominated a word
processing market that is now owned by Word. dBase once reigned supreme in a desktop data-
base market that it long ago surrendered to Access. Novell once overwhelming controlled the
local area networking market but has been marginalized by Windows NT. Remember when
IBM’s OS/2 was once considered a “Windows killer”? I’ve read one respected Microsoft authority
(nonemployee) who referred to SSRS as a “Crystal killer.”

I’m not at all suggesting that BusinessObjects/Crystal Reports is dying and you should
run to SSRS before it’s too late. Quite the contrary, Business Objects is a thriving company and
BO XI is a thriving product. With over 15 million registered copies of Crystal Reports through-
out the world and a decade-and-a-half of developer experience, this tool isn’t going anywhere
anytime soon. SQL Server has been on the market for ten years now and has not managed to
unseat or even marginalize Oracle. Reporting tools are one of the more difficult IT items to
replace, though not quite as difficult as replacing a database. I’m merely stating that SSRS is
now a player in the reporting market, it’s not going away, and it needs to be carefully consid-
ered and respected as it grows to become a stronger rival. Watch this product closely and carefully.

Should you wish to move to SSRS from Crystal, the transition won’t be an easy one. If you
have a large base of Crystal reports, converting them to the Report Definition Language (RDL)
format used by SSRS will not be a simple task. Hitachi Consulting (www.hitachiconsulting.com/
downloadPdf.cfm?ID=251) offers a tool call RDL Generator that will convert the majority of
each report to RDL, and Jeff-Net (www.rpttosql.com/faq.htm) offers a service that does the
same thing. Both companies can only perform a partial (60 percent or better) conversion.
These products can convert page headers and footers, field position and formatting, special
fields, formulas, groups, and parameters. Other features will not convert and need to be han-
dled manually. The report formats are too different to allow the creation of a single tool that
can take any Crystal report and output it to the RDL format without further modification
required. It’s not as simple as opening a Lotus spreadsheet in Excel.

At this writing (September 2006) the market has not overwhelmingly taken to SSRS. The
best way to cut through the hype on any product is to see what companies are hiring for and
are therefore willing to immediately spend money on. After checking with several IT recruiter
contacts, they have all told me that Crystal Reports and CE/BO XI are still far more in demand
than any other report development skill. SSRS appears to be still very much in the margin.
A search of the Dice (www.dice.com) and Monster (www.monster.com) sites shows the num-
ber of job openings for Crystal Reports and Crystal Enterprise/BusinessObjects XI developers
is dramatically larger than the demand for developers with SSRS expertise. The third-party
book market has responded well to SSRS, as there have been as many titles published about it
in the past 4 years as Crystal Reports has had published about it in 15 years, excluding multi-
ple releases of the same title for different versions of the product.
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Feature Differences
SSRS reports use an XML format for the report definitions called RDL. Microsoft publishes the
specification for RDL, as third-party developers are encouraged to develop technologies to
complement SSRS. It had been hoped over the 4 years since the release of SSRS that someone
would develop a user interface that would stand superior to the rather anemic one offered by
Microsoft. So far, no one has stepped up to the plate. Crystal’s interface has been refined over
15 years of use and 11 releases. SSRS’s interface has been around for 4 years and 2 releases.
Understandably, Crystal offers a far superior report designer interface to that of SSRS.

Crystal Reports and BusinessObjects XI both offer many features over SSRS. One of these
advantages is the fact that the report-writing product and the server product are not married
to one another. You need Crystal Reports to create reports, but you don’t need the server mid-
dleware to run or distribute them. If you have an application that needs to be distributed to
a large number of users, you can include the Crystal Viewer control and the necessary Crystal
runtime DLLs with the installation set and you have a self-contained application. SSRS does
not work this way. The reports can only run on the server middleware, and there are no runtime
DLLs that will allow an RDL file to execute independent of the server software. Thus, SSRS would
not work for applications distributed to the general public.

SSRS has fewer export options than BO XI—Excel, PDF, MHTML, TIFF, XML, and ASCII
only. BO XI does not support TIFF, XML, or MHTML but offers many others that SSRS does not
support. MHTML is a self-contained web file that embeds images within the report. It is the
default rendering format for Internet Explorer 6.0. Both products allow you to create report
schedules and distribution lists. SSRS calls these schedules subscriptions. You can create data-
driven subscriptions whereby a list of users in an external data source are set to subscribe to
a series of scheduled reports and can receive them via e-mail or disk file.

The concept of servers also exists in SSRS, only here they’re called processors. When schedul-
ing reports, for example, SSRS uses the SQL Server Agent service. Scheduled reports exist as
jobs in SQL Server Agent. When a job executes, SQL Server Agent adds an event to the queue
maintained in the report server database. The Scheduling and Delivery processor polls the
queue periodically to determine what jobs are in the hopper. When the time comes to execute
them, SSRS processes them accordingly.

Where BO XI has the Report Application Server (RAS) for programmatic report creation
(see Chapter 8), SSRS offers a documented object model for the RDL format only. Each element
of a report can be output to an RDL file via an XmlWriter object. This is a long way from the
power of the RAS.

Another point to keep in mind when comparing the two products is that SSRS is primarily
a developer’s tool, not an end-user tool, though in SSRS 2005 Microsoft did introduce a designer
that allows end users to create ad hoc reports. Crystal Reports is aimed at both developers and
end users. There are Standard, Professional, and Developer editions to choose from, each with
its own feature set tailored for the specific type of user.

One area where SSRS is superior to Crystal is in its documentation and Knowledgebase.
Microsoft has traditionally offered excellent documentation, and SSRS is no exception. The
Knowledgebase for SSRS also has a substantial amount of material that explains the different
features of the product in more detail. Business Objects documentation is complete for the
user interface of the product but rather weak for the .NET SDK, and even weaker for the RAS
SDK. Its Knowledgebase does have some useful articles and technical papers but nowhere
near the quality level of MSDN.
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Though SQL Server Reporting Services is not nearly the mature product Crystal Reports/
BusinessObjects XI is, it does offer one distinct advantage in the web services it exposes. BO XI
offers a powerful, if not completely intuitive, object model. From this object model you can
build enterprise solutions that provide all the reporting features you can imagine. The problem
is that you need to build these solutions yourself.

SSRS on the other hand exposes a collection of web services that offer you access to the
features of SSRS. Probably the most commonly used web method is the Render() method of
the ReportExecutionService web service that allows you to run reports with specified parame-
ters and return the output to the proxy application. Other web service methods allow you to
read and set report parameters, retrieve report histories, set limits on the report history instances,
and create schedules that determine which users will receive which reports when and in what
format. Should you desire a custom interface to any of these features in BO XI, you’ll need to
create, deploy, and maintain your own web service application and write the code yourself.

Summary
Business Objects can get you into the enterprise reporting world relatively cheaply with Crystal
Reports Server. When your organization grows beyond the bounds of this tool, you have the
unlimited resources of BusinessObjects XI awaiting you. Though Business Objects is firmly
rooted in the reporting world, you still need to keep a careful eye on SQL Server Reporting
Services as it gradually continues to gain market share.

Now that you know what BusinessObjects XI is, what it can do for you, and where it stands
in relation to other reporting tools on the market, we’ll start taking a look as to how it works. In
the next chapter we’ll discuss the collection of servers that together comprise BusinessObjects XI.
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BusinessObjects XI Server
Architecture

BusinessObjects XI is a multitier, server-based product that comprises a number of logical
servers. These servers run as Windows services, and they can all be installed on one machine
or distributed across multiple machines, each running multiple processors as your needs
demand. In this chapter, we’ll examine how to manage those servers, command them pro-
grammatically, and extract information about them. We’ll look at programming examples of
how to work with servers and server groups. If you are unfamiliar with the basics of program-
ming with the SDK, see Chapter 5 for an introduction.

InfoStore
When you first install BusinessObjects XI, the product creates a series of tables in your desig-
nated database back end. This database is known as the InfoStore. The default RDBMS is SQL
Server, but you can use almost any database on the market. The InfoStore tables hold the
information about all your reports, folders, users, and object packages. In short, any data that
you see in the Central Management Console (CMC)—except for the actual report and image
files themselves—is stored in the InfoStore.

BO XI provides an InfoStore class in its SDK to act as an abstraction layer to these database
tables. We’ll examine this InfoStore class in much greater detail in Chapter 5 as it is the sine qua
non of the entire object model. There is no reason for you to ever access the InfoStore RDBMS
tables directly. Altering the database directly in any way will likely cause damage to your instal-
lation, and BusinessObjects can no longer be held accountable for technical support. The four
RDBMS tables are CMS_InfoObjects5, CMS_Aliases5, CMS_IDNumbers5, and CMS_Relations5. The
main table is CMS_InfoObjects5. This table stores all the data about your reports either indexed
in named columns or unindexed in binary columns. A partial data display from this table is
shown in Figure 2-1.
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