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Introduction 

Overview

This evaluation guide provides an overview of the key features and objectives for Microsoft® SQL Server® Reporting Services. It is intended to help reviewers assess the scope and functionality of the solution.
Reporting Services is a comprehensive, server-based platform for creating, managing and delivering both traditional and Web-based reports. It is an integrated part of the Microsoft business intelligence framework, which combines the data management capabilities of Microsoft SQL Server and Windows Server™ with the familiar and powerful Microsoft Office System applications. The result is a comprehensive and cost-effective platform for business intelligence (BI).
The Role of Reporting in Business Intelligence

Business intelligence capitalizes on corporate information assets and IT investments for business insight, with a goal of improving organizational productivity and effectiveness. Microsoft Corp. has long worked to extend BI capabilities to organizations of all types and sizes, helping business users make better, faster and more relevant decisions. 

Reporting represents the “last mile” of business intelligence, extending the results and value of BI systems and processes to users throughout the organization and beyond. Interactive, Web-based reports with drill-through capabilities blur the boundaries between reporting and interactive analysis tools, providing business users with real-time information to support daily operations and decisions.

Reporting Services extends the capabilities of the Microsoft BI platform by putting the information to support everyday decision-making into the hands of those who need it. Benefiting from familiar tools and existing systems, Reporting Services is an open and extensible platform for delivering traditional and interactive reports via Web browsers or Office-based applications, or embedded within applications. 

Reporting Services Product Components

Reporting Services integrates a number of components in a flexible, Web-based architecture:
· A complete set of tools for creating, managing, viewing and delivering reports

· A scalable, server-based engine for hosting and processing reports

· Open interfaces and application programming interfaces (APIs) for embedding reports or integrating the solution in diverse IT environments
Reporting Services is available as an integrated part of the Microsoft BI framework, which includes:
· A relational database to store consolidated data for analysis (SQL Server)

· A Microsoft Online Analytical Processing (OLAP)engine that creates pre-aggregated cubes for fast interactive analysis (Analysis Services)

· Tools for extracting, transforming and loading data between operational systems and the BI systems (Data Transformation Services)

· Data-mining capabilities for finding patterns and correlations in large amounts of data

· A rapid-development system (Microsoft SQL Server Accelerator for BI) to build and deploy analytical applications quickly, with a reduced implementation cost

Although it uses SQL Server as its reporting database, Reporting Services can access data from a variety of data sources using widely deployed Open Database Connectivity (ODBC) and OLE DB interfaces. The product was designed to fit into nearly any IT architecture and to embed seamlessly within applications.
PRODUCT EVALUATION ASSISTANCE

Audience 

This guide assumes that evaluators are familiar with the basic features of enterprise reporting solutions and Web application architectures. 
Additional Information

As of this writing, Microsoft SQL Server 2000 Reporting Services is in beta testing. Information about Reporting Services is available at http://www.microsoft.com/sql/evaluation/bi/reportingservices.asp.
If you are interested in beta testing, the beta nomination form is available at

http://www.microsoft.com/sql/evaluation/betanominations.asp.
You may also download an evaluation copy of SQL Server 2000 from the Microsoft Download Center, as well as documentation about the Microsoft .NET Web services architecture. Visit the Microsoft Download Center at 
http://download.microsoft.com. 

Information on the Microsoft business intelligence framework can be found at http://www.microsoft.com/solutions/bi/.
Design Objectives and Key Features
Customer Reporting Needs
Microsoft has worked closely with partners and customers to identify common and significant reporting needs. These requirements fall into several general categories:

· Enterprise reporting. Large organizations need the ability to provide timely information to widespread employees. The reporting solution should be fast and cost-effective to deploy, and must leverage existing systems and expertise. Users in these organizations want up-to-date information — when they need 
it — without learning new client tools or requesting special reports from IT staff. IT organizations need enterprise-class manageability and performance to manage large numbers of report subscriptions and to ensure that report distribution is consistent with corporate security requirements. 
· Embedded reporting. Independent software vendors (ISVs) need a reporting solution that can integrate seamlessly into their packaged BI or line of business (LOB) solutions, without adding cost or complexity for the end user. Customers should be able to make minor modifications to packaged reports without special development support from the ISV. In short, ISVs want to focus on the business value they provide through their solution, not the mechanics of reporting.

· Business-to-Business (B2B) and Business-to-Consumer (B2C) reporting. Many organizations want to embed reports in Web-based applications for distribution to partners and customers. These organizations need to isolate external users from the complexity of the internal data sources while maintaining appropriate data security. Large organizations need highly scalable solutions that can handle thousands of clients accessing similar reports over the Web.

Reporting Services Design Objectives

In response to the customer requirements described above, Microsoft designed Reporting Services to meet the following objectives: 
· Optimize business productivity. Reporting Services supports fast, relevant decision-making by making real-time information available to business users throughout the organization, using familiar tools.

· Minimize total cost of ownership (TCO). Reporting Services is designed to leverage a customer’s existing data sources and application infrastructure. Because it includes comprehensive tools for deploying and managing reports, it simplifies and speeds deployment. Integration with existing Microsoft products enables organizations to utilize familiar tools and their existing expertise.

· Offer enterprise-class reliability and scalability. Capitalizing on the capabilities of the Microsoft BI platform and a Web services model, Reporting Services scales easily to handle high-volume reporting environments. The product includes tools and processes to manage the entire reporting life cycle, from report authoring to delivery, supporting complex and demanding business environments. 
· Connect people and information. Reporting Services connects people to the information they need — when and where they need it. On the back end, it gathers data from a wide variety of existing data sources. On the front end, it delivers this data over the Web in a number of formats and integrates easily into existing applications. 
The following sections summarize how Reporting Services addresses each of these design objectives.
Optimized Business Productivity
Reporting is all about helping businesses make better, faster and more relevant business decisions. Several key features support this goal:
· A Web-based architecture gives users easy access to timely information that supports everyday decisions. Users can request reports as they need them and maintain their own subscriptions.
· Integration with the Microsoft Office System lets business users access information with familiar tools such as Microsoft Office Excel 2003 and Microsoft Office Outlook® 2003. 
· Wide-ranging reporting options include traditional (paper-oriented) and interactive reports. Using personalized reports, users see only the information most relevant to them.
Low Total Cost of Ownership
Using Reporting Services, organizations can leverage their existing investments and deploy solutions quickly and cost effectively.
· Reporting Services supports a wide range of data sources so companies can leverage existing systems and data for competitive advantage.
· Deployment costs are low because the product supports the entire reporting life cycle, without requiring special tools or integration with other packages.
· Reporting Services is tightly integrated with the Microsoft BI framework and Microsoft Windows Server, powerful and cost-effective platforms for enterprise-class solutions.
· The Web services application model speeds deployment and integration in a wide variety of environments.
Enterprise-Class Dependability and Scalability
As a server-based solution using Microsoft technologies, Reporting Services offers the scalability, reliability and availability to support demanding reporting environments. 

· Reporting Services is a server-based reporting solution that combines centralized management with distributed content management capabilities. 
· It stores report metadata in a SQL Server database, which provides highly scalable, reliable, high-performance management operations.

· The comprehensive management environment helps organizations handle the entire reporting life cycle, from authoring to management and subscription/delivery.
· Flexible, role-based security helps ensure that reports comply with corporate security requirements.

· The Web services architecture is inherently scalable; additional hardware can be added to meet increased demand. Organizations can use multiple report servers to provide web-based reports from a single reporting database, creating a scalable reporting “farm.”
· Microsoft’s extensive industry partner network offers a range of potential partners, helping reduce risk and enhancing application integration options.
Advanced Connectivity
Reporting is all about connecting people to information, any time and anywhere. Reporting Services offers advanced connectivity at numerous integration points.

· A modular architecture combined with numerous extensions and APIs enables developers to integrate reporting into a wide range of applications and environments.
· Integration with Microsoft products enables organizations to use their existing infrastructure.

· Support for numerous data sources enables reporting users to connect with business information in all kinds of systems.

· Web-based reporting lets users access the information they need easily, from any location or client.
Integration With Microsoft Products
Reporting Services is tightly integrated with a suite of Microsoft products, including the following:

· SQL Server relational database

· SQL Server Analysis Services

· SQL Server Agent (scheduling)

· Windows® Server 2003

· Microsoft Office XP

· SharePoint™ Portal Server 2003

· Visual Studio® .NET 2003

By integrating with familiar tools, Reporting Services improves business productivity, takes advantage of existing systems and expertise, and speeds time to value for reporting solutions.
Key Product Features

The rest of this guide describes in more detail the following key product features that support the design goals:
· Web services architecture

· Traditional and interactive reports

· Integrated report authoring

· Comprehensive report management

· Flexible report delivery

· Extensions, APIs and interfaces

Web Services Architecture 
Reporting Services uses a Web services architecture and includes a Web-based report server and a Web-based report management application. It communicates across diverse platforms using the Microsoft .NET Web services environment.

This architecture supports the key design requirements in several ways:

· It is both scalable and extensible by design, meeting requirements for enterprise-class dependability and connectivity. For example, high-volume reporting environments can create report server “farms” to provide large volumes of reports to web-based clients.
· Being Web-based, it reduces infrastructure and implementation costs. Organizations can leverage cost-effective computing platforms as servers, and can deploy Web-based services quickly without having to build an entire reporting infrastructure.

· It provides users with quick and easy access to the information they need, so they can improve business productivity and provide superior connectivity between people and information. 
[image: image1.wmf]Figure 1. Report server and Report Manager are both Web-based services.

Traditional and Interactive Reports
Reporting Services meets a broad range of potential reporting needs by supporting both traditional (page-oriented) and interactive (Web-based) reports. 

Flexible Report Design Options
Reporting Services supports the following report layouts :

	Report Layout
	Description

	Tabular
	Fixed number of columns

	Matrix
	The number of columns depends on the query results

	Chart
	Data represented graphically (pie, line or bar chart)

	List (free-form)
	Data arranged free-form on the page; useful for creating forms


Report authors may combine multiple layouts in the same report. The report processing engine provides post-query filtering, sorting, grouping and a wide range of aggregates including sum, average, minimum, maximum, count and running values. 
[image: image2.emf]
Figure 2. Chart layouts represent report data graphically.
For reports relying on printed output, Reporting Services offers users full control over report pagination, including page headers and footers, margins and page break behavior.
Interactive Reports
Reporting Services provides a number of features that support user interactivity.

	Feature
	Description

	Parameterized reports
	Parameterized reports filter data to provide only that which is appropriate for the user.

	Hidden (drill-down) report items
	Hidden items on a report can toggle in and out of view based on user actions.

	Hyperlinks
	Hyperlinks embedded in reports direct users to Web pages.

	Drill-through links
	Drill-through links open another report from within a report, such as a detailed report from a summary. The originating report typically passes parameters to the drill-through report. 

	Bookmark links
	Bookmark links direct users to another area of the current report.

	Document maps
	In HTML Viewer, a document map appears as a table of contents next to the report. Users can click an item in the table, and the browser jumps to that item in the report.


User-Specific Reports 
To further enhance business productivity and give users exactly the information they need, Reporting Services offers several methods for personalizing reports. By providing user-specific versions of reports, IT departments can avoid the time-consuming task of creating and maintaining specialized reports for specific departments or individuals.
Reporting Services offers various methods for personalizing reports, including these:

· Relying on database-level security to help control what report data the user can access. To do this, the report must run with the user’s security credentials.

· Providing run-time query parameters with information about the user. This approach gathers only the required information from the data source.

· Filtering the data within the report itself. Using this method, the query returns all data, but only the information relevant to the user is included in their version of the report.
· Creating a linked report that references an existing report but uses different properties, permissions and/or parameters. For example, a linked report may filter data returned from a report definition to create a more specialized version of an existing report.

Each method has different effects on processing, manageability and storage requirements. 
Integrated Report Authoring

As a comprehensive reporting solution, Reporting Services includes the features and services users need to create and deliver reports, without their having to write a single line of code. Reporting Services also supports integration with a wide variety of authoring tools and report creation environments. 
Report Designer
Reporting Services includes a graphical report development environment called Report Designer. Report Designer uses the Microsoft Visual Studio .NET integrated development environment (IDE) to offer access to all report design features. While users can take advantage of the rich IDE and project framework in Visual Studio .NET, they do not need to write any code or XML to create reports.

Figure 3. Report Designer offers graphical report layout[image: image3.emf] capabilities.
With Report Designer, users can define data sources and query information, add data regions and fields on the report, define the report layout, and set up interactive features for reports. They can use the Report Wizard to guide them through the process of creating a report and preview what the report will look like when data is retrieved.
Once reports are ready, Report Designer publishes them to a report server using the Reporting Services Simple Object Access Protocol (SOAP) API.
XML Report Definition Language

Microsoft has worked with a number of industry partners to define an XML-based standard for report definition. Reporting Services uses this published Report Definition Language (RDL) format to define reports.
With XML-based reporting, users have many options for creating reports:

· Report authors can use Report Designer, which generates XML transparently.

· Web developers and others can use a text editor to create reports by writing to the published format.

· With third-party tools that support RDL, users will be able to create reports to be managed and published by Reporting Services. 

Multiple ISVs are adding support for the RDL standard to their reporting products, enhancing integration with the Microsoft BI platform and reporting solution.
Wide Range of Data Sources
Reporting Services can create reports from a wide range of sources, including relational, hierarchical, and multidimensional (cube) data sources. Reporting Services Beta 2 supports the following data sources: 
· Microsoft SQL Server 2000 and SQL Server 7

· Oracle databases

· OLE DB-compliant data sources, including Analysis Services
· ODBC 
Developers can support other data sources through open, .NET-based APIs. 
Comprehensive Report Management
As a server-based reporting solution, Reporting Services includes the features and services enterprises need to integrate and manage reporting activities throughout the reporting life cycle. The Report Manager Web application manages all aspects of the report life cycle, including these:
· Data sources

· Report execution and scheduling

· Report history

· Security

· Subscriptions and delivery

The graphical interface and integrated management toolset let IT departments manage reporting capabilities centrally while distributing reports throughout and outside the organization. 

Reporting Services also includes a scripting environment that enables administrators to automate batch operations on deployed servers. For example, scripts can be written to apply security to multiple reports on a server, to add and delete items, or to copy report server items from one server to another.

Including enterprise-class management capabilities into the reporting solution both simplifies ongoing management and helps enhance the reliability of the overall solution. 
Flexible, Role-Based Security

Reporting Services uses a role-based security model to manage access to reports on the report server, as well as provide degrees of administrative access and control to reports. 
The security model distinguishes between system-level administrative tasks, most likely performed by IT staff, and the content management activities for specific reports. As a result, IT departments can delegate content management tasks for specific reports, or groups of reports, to report developers or individual departments, while retaining control of the reporting environment and its security as a whole.

The product comes configured with a default set of role assignments that organizations can assign and is designed to provide security “by default” by protecting report access from the start. Organizations can assign existing roles or create new roles to meet specific needs, as shown below:
	Predefined Role
	Permission-Supported Tasks

	Browser role
	Run reports and navigate through the folder structure

	Content manager role
	Define a folder structure for storing reports and other items; set security at the item level; view and manage the items stored by the server

	Publisher role  XE "Publisher role" 
	Publish content to a report server

	My Reports role XE "My Reports Role" 
	Build reports for personal use or store reports in a user-owned folder

	System administrator role XE "System administrator role" 
	Enable features and set defaults; set site-wide security; define and create role definitions; manage jobs

	System user role XE "System user role" 
	View the schedule information in a shared schedule or view other basic information about the report server


The security model supports fine-grained role definitions, providing specific access to tasks such as managing subscriptions. As such, the security model can be adjusted or modified to fit almost any environment.
Scalable Report Processing Options
To meet the needs of numerous enterprise and large-scale reporting customers, a reporting solution must balance users’ needs for real-time access to up-to-date data with efficient processing and use of resources. Reporting Services includes flexible options for scheduling and processing reports. 
On-demand and scheduled reports 
Report administrators can control when reports run; this is critical for reports that access or process large amounts of data. Reports may be run either on-demand (when a user requests it), on a schedule or in combination. Multiple reports may share a common processing schedule, such as month- or quarter-end processing. 
Report caching 
Reporting Services separates the basic report processing (gathering and laying out the data) from report rendering (creating the final format for the report). Before rendering and delivering reports, report server creates an intermediate report format. This lets administrators separate report process functions from delivery process functions for more efficient use of resources. 
These intermediate formats are cached automatically; a user requesting a report that already resides in cache will see the cached version instead of generating an entirely new report. If 10 users open the report, the first user generates the report and the remaining nine users retrieve the report from cache.
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This optimization is essential for organizations that support high volumes of on-demand reporting. Administrators can schedule cache expiration to control how frequently the cached reports are refreshed.

Figure 4. Separating processing from rendering provides administrative flexibility regarding when and how reports are processed.
Report snapshots
Report snapshots store these point-in-time intermediate images in a nonvolatile format. Administrators might schedule a report snapshot to occur at specific intervals; all users then accessing that report on-demand would retrieve the report from the snapshot, even if the underlying data has changed. Snapshots are useful for providing stable views of data when multiple users must work with the same data image.  
Snapshots also are useful for scheduling high-impact processing during non-business hours while allowing on-demand, around the clock, access to reports.
Linked Reports

A linked report offers another way for administrators to control and refine reporting. A linked report uses the same report definition as another report, but may have completely different properties, permissions and parameters. For example, an administrator may create a linked report with a parameter that filters the data returned from the report definition. In this way, an administrator can easily create a more restricted version of a broader report.
Linked reports offer an easy way to create personalized or departmental versions of reports. A linked report may be stored in a completely different reporting “folder” than its original version, using different access permissions. Using linked reports reduces the number of reports that an organization need to create and manage.
Report History

As part of its comprehensive report management capabilities, Reporting Services automatically keeps a record, called a report history, of report snapshots. This history provides the archival information organizations may need to view past reports. Administrators can control whether history is maintained, and how many versions of a report are saved in history. 
Flexible Report Delivery
Reporting Services lets users access the reports when and where they need them. With flexible rendering and delivery formats, Reporting Services can deliver information to any device as well. 
Push or Pull Delivery

Reporting Services supports two delivery methods for reports:
· On-demand (pull) delivery, in which users request a report dynamically from the report server.

· Scheduled or event-driven (push) delivery, in which subscribers receive reports automatically when report data is refreshed, or on a specified schedule.

On-demand reports access the report server from the browser. Scheduled report delivery is driven through subscriptions.
Subscriptions
A subscription defines the users that receive a report, together with rendering and delivery options. For example, one user might want to see an HTML version of a report, while another wants to receive it as an Excel attachment to an e-mail message.

Users receive reports by subscription in one of three ways:
· A report administrator includes them in the subscription for the report.

· They dynamically subscribe to a report, potentially personalizing delivery and rendering options.

· An external data source dynamically generates at run-time the report recipient list (a data-driven subscription).
Personal subscriptions

Users can create their own personalized subscriptions, defining preferences for receiving reports as well as which reports they want to receive. Subscriptions are subject to the security model, so users can only subscribe to the reports for which they have access.

Personal subscriptions may include specific parameters, for parameterized reports, such as viewing only the western region sales, as well as preferences for rendering and delivery.
Figure 5. Users can receive a monthly sales report with their own sales information.
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Data-driven Subscriptions

In many large organizations, the potential recipients for a report may change frequently due to staff changes or territory reassignments. Some reports may target an inherently dynamic group, such as employees retiring within the next month. Rather than requiring IT staff to maintain subscription lists manually, Reporting Services supports data-driven subscriptions. 
In a data-driven subscription, the list of report recipients is generated dynamically when the subscription executes, using an external data source such as an employee database. The data source might contain other kinds of information (such as hire date or job title) to enable users to filter report data or otherwise personalize the report. 
Report Rendering Options

Because report rendering is separate from the initial processing of the report data, the same report may be rendered to different formats (for example, HTML or PDF) for different users. The different formats are supported by rendering extensions such as the following:
	Rendering Extension
	Description

	HTML
	Support for both HTML 4 browsers, such as Microsoft Internet Explorer, and HTML 3.2-compatible browsers for on-demand viewing and navigation of reports

	HTML With Office Web Components
	HTML with the added functionality to use the Office Web Components (OWC) to provide additional client interactivity. Charts are rendered using the client-side chart control, and matrixes are rendered using the PivotTable® control.

	Multipart HTML XE "MHTML" 
	Enables images to be embedded within the output file. This format is useful for Web clients that do not have access to resources stored on the report server or in another location.

	Excel XE "CSV" 
	Creates Microsoft Excel spreadsheets that retain the original layout and formatting 

	Image XE "Image rendering"  
	Renders reports to bitmaps or metafiles, including any format that GDI+ supports: BMP, EMF, GIF, JPEG, PNG, TIFF and WMF. By default, the image is rendered in TIFF, which can be displayed with an image viewer.

Image rendering ensures that the report looks the same on every client. Rendering occurs on the server; all fonts used in the report must be installed on the server.

	PDF XE "PDF" 
	Creates reports in Portable Document Format that can be opened and viewed with Adobe Acrobat


Developers can support other rendering formats through open APIs. 
Extensions, APIs and Interfaces
Reporting Services was designed to meet a wide range of reporting needs, including those of ISVs that want to integrate reporting features into tools and applications.

The product’s modular design and extensive APIs enable software developers and enterprises alike to integrate reporting with legacy systems or third-party applications. For example, developers can use open interfaces and extensions to do the following:
· Create applications to manage a report server by using a SOAP interface 

· Create applications or use a Web browser to manipulate report output through URLs 

· Create additional rendering, delivery and data processing extensions using the Microsoft .NET Framework 

XML Web Service

The Reporting Services XML Web service offers an entry point to the full functionality of the report server and can act as a communications interface between client programs and the report server.

The XML Web service uses SOAP over HTTP and allows developers to create custom tools for any part of the report life cycle, from management to execution. 

URL Access

The Reporting Services report server is accessible through URL requests so that developers can embed hyperlinks to reports and report server items in applications. For example, they can access and request a report from the report server using a URL and passing the appropriate parameters. 
URLs adhere to the URL-formatting guidelines proposed by the joint World Wide Web Consortium (W3C) and Internet Engineering Task Force (IETF) draft standard, and are compatible with most browsers and applications supporting standard URL addressing.

WMI Provider

Reporting Services includes a Windows Management Instrumentation (WMI) provider for service management functions. 
Modular Extensions
Microsoft provides a number of open APIs that developers can use to create custom extensions to Reporting Services solutions. With the modular architecture, developers can easily plug these extensions into the solution, without requiring development assistance from Microsoft.

Microsoft supports APIs and extensions for the following product components:

· Data processing extensions, which allow software developers to create data processing extensions for their own data stores

· Report rendering extensions, which supplement the numerous rendering formats for delivery to special devices or formats

· Delivery extensions, which create alternative report delivery mechanisms, besides the default e-mail delivery option

Conclusion

Microsoft SQL Server 2000 Reporting Services was designed to meet the needs of a wide range of organizations for cost-effective, dependable reporting to optimize business productivity.
Reporting Services helps make businesses more productive by getting information to business users that need it — any time, anywhere and in the format the user finds most effective. Flexible subscription and delivery options, together with on-demand reporting capabilities, ensure that users have easy access to up-to-date business information.

The product provides a low total cost of ownership by supporting a rapid deployment on cost-effective platforms, by leveraging existing systems and expertise, and by simplifying ongoing management of the reporting environment with integrated management tools.

Built on the foundation of Microsoft’s BI framework and the Windows Server platform, Reporting Services offers the scalability and reliability to support demanding enterprise environments. Its modular, extensible architecture, combined with open interfaces and APIs, supports integration into nearly every IT environment, effectively connecting people with the information they need, throughout the enterprise and beyond.
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