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Introduction

Microsoft® SQL Server™ 2005 is a next-generation data management and analysis solution that helps organizations deliver increased value to their businesses by decreasing the amount of effort that is required to maintain reliable systems, increasing the speed of software development, and enabling companies to take full advantage of their information assets. Information Services organizations continue to struggle in an effort to balance delivering new capabilities to the business while maintaining the existing business infrastructure.

SQL Server 2005 provides a comprehensive data platform that will help organizations of any size to:

· Build, deploy, and manage enterprise applications that are more secure, scalable, and reliable.

· Maximize Information Services productivity by reducing the complexity of building, deploying, and managing database applications.

· Share data across multiple platforms, applications, and devices to make it easier to connect internal and external systems.

· Control costs without sacrificing performance, availability, scalability, or security.

· Deliver increased business insights to a broader set of users across the organization.
SQL Server 2005 brings significant enhancements to enterprise data management, developer productivity, and business intelligence.
· Enhancements in the area of enterprise data management enable users and Information Services professionals across your organization to benefit from reduced application downtime, increased scalability and performance, and tight security controls.

· Developer productivity enhancements fundamentally change the way that database applications are developed and deployed, thereby enabling faster development of more reliable, more secure applications.

· Business intelligence enhancements deliver an end-to-end platform with integrated analytics including online analytical processing (OLAP), data mining, extract, transformation, and load (ETL) tools, data warehousing, and reporting functionality.

SQL Server 2005 includes the following tools.

· Relational database. Secure, reliable, scalable, highly available relational database engine with improved performance and support for structured and unstructured XML data.

· Replication Services. Data replication for distributed or mobile data processing applications, high systems availability, scalable concurrency with secondary data stores for enterprise reporting solutions, and integration with heterogeneous systems, including existing Oracle databases.

· Notification Services. Advanced notification capabilities for the development and deployment of scalable applications that can deliver personalized, timely information updates to a variety of connected and mobile devices.

· Integration Services. Extract, transform, and load capabilities for data warehousing and enterprise-wide data integration.

· Analysis Services. Online analytical processing (OLAP) and data mining capabilities for the rapid, sophisticated analysis of large and complex datasets using multidimensional storage.

· Reporting Services. A comprehensive solution for creating, managing, and delivering both traditional paper reports and interactive Web-based reports.

· Management tools. SQL Server provides an integrated environment for accessing, configuring, managing, and administering all components of SQL Server.
· Development tools. SQL Server 2005 offers tight integration with Microsoft Visual Studio® 2005. This provides development teams that are building data centric applications with a platform that enables the most productive and collaborative development of dependable and relevant solutions. Every major component in SQL Server ships with its own object model and set of APIs to extend the data system in any direction, even those that are unique to your business.
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Figure 1: SQL Server 2005 data platform

Read on to learn more about SQL Server 2005 advancements in three key areas: enterprise data management, developer productivity, and business intelligence.

Enterprise Data Management
Productivity

SQL Server 2005 continues the SQL Server product team focus on making it simpler and easier to deploy, manage, and optimize enterprise data and analytical applications. With an innovative new management tool, enhanced self-tuning capabilities, and a powerful new management programming model, SQL Server 2005 extends the ease-of-use of the product and increases the productivity of database administrators (DBAs). These enhancements enable the database administrator to focus on high-value tasks that move the organization forward and to spend less time on routine maintenance, configuration, and tuning. DBAs anywhere in your organization can monitor, manage, and tune all of the databases and associated services across your enterprise.
By reducing the time that is required for routine maintenance, troubleshooting, and performance tuning, SQL Server 2005 enables individuals and companies to focus on high-value tasks.
SQL Server Management Studio
SQL Server Management Studio combines the features of Enterprise Manager, Query Analyzer, and Analysis Manager in previous releases of SQL Server, into a single environment. In addition, SQL Server Management Studio works with all components of SQL Server such as Reporting Services, SQL Server Integration Services (SSIS), SQL Server Mobile, and Notification Services. DBAs get a single comprehensive tool that combines easy-to-use graphical tools with rich scripting capabilities. The integration of management and authoring in a single tool, coupled with the ability to manage all SQL Server components provides enhanced productivity for DBAs.

Management Studio enables you to quickly find the information you need when managing a large number of databases. You can:

· Effectively filter the information you want to view.

· Correlate information from multiple sources to make it more useful and usable.

· Get instant help in context with what you are doing at the moment.

· Search for information in the broader SQL community directly from within Management Studio instead of jumping to the Internet.

SQL Management Objects

SQL Server 2005 provides a management infrastructure that can be easily programmed by using SQL Management Objects (SMO), enabling users to customize and extend their management environment. SMO allows DBAs to create their own custom user interfaces (UIs) or command-line tasks. SMO can be used in a number of scenarios. Following are several examples.

· Create a command-line tool that automates a number of database maintenance tasks.

· Write custom management applications that use the common-language runtime (CLR) and .NET Framework to customize the SQL Server management experience.

· Create a self-help (ASP.NET or Windows Forms) application.

Dynamic Management Views

SQL Server 2005 exposes more than 70 new measures of internal database performance and resource usage from memory, locking, and scheduling to transactions and network and disk I/O. Dynamic Management Views (DMV) provide greater transparency and insight into the database and a powerful infrastructure for proactive monitoring of database health and performance to make managing data more flexible and secure.

SQLCMD

Automation capabilities including a new command-line interface, SQLCMD, allow the creation of reusable scripts (script templates) by the introduction of script variables. Script variables can be passed from the command line to the script.
SQLCMD also includes rich support for XML. Examples might be a backup script that is run against various databases, or a table creation script that uses a variable table name. SQLCMD allows scripts to be run against multiple servers by using a new connection command. This allows the creation of a script that collects data, or performs administrative tasks against multiple servers.

SQL Server Agent

You can use SQL Server Agent to schedule any action at any time. Almost all management dialog boxes in SQL Server Management Studio are schedulable. Does your maintenance routine involve tasks such as rebuilding indexes? With the click of a button, you can now schedule this task to occur at a given time instead of at a time when the server might be busy.

For example, SQL Server Management Studio allows the user to select from a variety of backup options. Instead of immediately starting a backup, the user can schedule the backup by creating a SQL Server Agent job. SQL Server 2005 adds a new feature called Server Events that allows user interaction or code to respond to DDL operations. These events can be exposed as Windows Management Instrumentation (WMI) events as well as to DDL triggers. For example, suppose the administrator wants to be notified if someone creates a new database on their server. By creating a WMI event alert, the administrator can choose to either execute a job or notify an operator.
Maintenance plans
Use either the Maintenance Plan Wizard or design surface to create workflows for your maintenance tasks. SQL Server 2005 adds a more transparent mechanism to make it easier for you to understand which options are being used in a given maintenance plan. In SQL Server 2005, every task provides the Transact-SQL statements that will be executed based on the options specified in the maintenance plan. When the Transact-SQL statements are configured, the user can select the View-SQL button to view the statements that will be submitted at run time.

For example, you want to notify an Agent operator after you execute a custom Transact-SQL script as part of your maintenance plan. To do this, you add an Execute Transact-SQL Script task followed by the Notify Operator task. To establish the workflow, add the On Completion, On Success, or On Failure precedence constraint. The real power of workflow comes from the ability to perform multiple actions from these tasks. Suppose that you also want to start an SQL Server Agent job if the Execute TSQL task fails. You do this by adding another precedence constraint to the Execute T-SQL task.

Deploying robust applications
SQL Server 2005 provides greater visibility into the performance and operations of the system thereby enabling DBAs to quickly isolate and troubleshoot issues and optimize performance.
SQL Server Profiler

SQL Server Profiler is now included as an integral part of the Management Studio interface. It has improved capabilities for capturing server events for real-time diagnosis of performance issues. The main task of SQL Server Profiler is to allow you to trace an activity. The trace captures information about the duration of the activity. However, it does not capture detailed information about resource usage within the stack. To alleviate this, SQL Server Profiler now allows you to correlate a trace with performance counters so that trace information can be adequately analyzed and issues can be quickly diagnosed.

For example, you can graphically see the CPU queue length over a period of time, select the time when the CPU queue length was high, and see the trace activity for that duration. This tells you which SQL events contributed to the CPU spike. Performance counters from any object and instance can be correlated and you can zoom in and out of the correlation graph.

Graphical execution plans are another critical element in diagnosing performance issues. Typical applications execute SQL with many access paths and join operations, which results in complicated execution plans. The Showplan event generates the data that is needed for execution plan display. SQL Server Profiler uses this data to display the graphical plan. SQL Server Profiler also includes graphical deadlock detection. Deadlocks are graphically displayed in SQL Server Profiler along with complete details about the node in the graph.

Database Engine Tuning Advisor

Database Engine Tuning Advisor (DTA) is a new tool that incorporates expert knowledge about which tuning parameters are most effective under different sets of circumstances and guides the DBA toward optimal server performance. DTA allows you to tune multiple databases in the same workload. Just select the databases to tune and DTA comes back with recommendations. Real-life applications have huge workloads and can take a very long time to complete. Time-bound tuning will box the time and generate recommendations based on the workload consumed in that time.

DTA also provides partition recommendations. Just select the partitioning strategy to employ—Full Partition or Aligned Partition—and DTA generates partition-function or partition-scheme recommendations. For data warehouses with huge, partition-able data, this feature will improve performance. DTA no longer requires sysadmin fixed server role privileges, which means that you can grant DTA and SQL Server Profiler rights to other roles. Any database owner can tune the workload for that data warehouse.
Manageability

SQL Server 2005 delivers powerful, productive management tools for DBAs. SQL Server 2005 simplifies management by providing an integrated management environment to monitor, manage, and tune all of the databases and associated services across your enterprise. SQL Server 2005 provides an extensible management infrastructure that can be easily programmed using SQL Management Objects (SMO), enabling users to customize and extend their management environment and build additional tools and functionality to further extend the capabilities that come out of the box. Improvements to the management of enterprise database applications in the latest release of SQL Server include improved support for large databases and more flexible management of distributed databases.

Managing large databases

Key advancements in SQL Server 2005 such as table and index partitioning enable you to manage your most demanding applications. The partitioning of large tables and indexes significantly enhances query performance against very large databases.

Table and index partitioning
Table and index partitioning eases the management of large databases by facilitating the management of the database in smaller, more manageable chunks. While the concept of partitioning data across tables, databases, and servers is not new, SQL Server 2005 provides a new capability for the partitioning of tables across file groups in a database. Horizontal partitioning allows for the division of a table into smaller groupings based on a partitioning scheme. Table partitioning is designed for very large databases, from hundreds of gigabytes to terabytes and beyond. The addition of partitioned tables speeds the implementation of partitioning for large databases, while also making the classic “sliding window” data management problem much easier to solve.
In earlier versions of SQL Server, it was necessary to load each partition into a separate table, define a view of the table, and then use a complex UNION statement to join the views together for querying. In SQL Server 2005, partitions can be switched in or out of an existing partition scheme very quickly, eliminating the need to create new tables, index new tables, or spend time modifying the complex UNION to accommodate the new table. This relieves the DBA of the repetitive processes previously necessary to support the maintenance of partitioned data.

The ability to add and drop partitions from existing tables also addresses a common data management problem faced by the DBA. This is the necessity of adding the most recent month’s data at the end of the month, while dropping the data from the same month from the previous year. With SQL Server 2005, this “sliding window” data management problem is solved by bulk loading and indexing the new data outside of the partition scheme. This is more efficient than methods used in previous versions. Likewise, removing old data by dropping a partition from the partition scheme is much quicker than the process used in previous versions of SQL Server 2005, which was to execute a record-level DELETE process.

Managing distributed databases
Many organizations require the central management of a large number of distributed databases. SQL Server 2005 provides a number of tools to make this easier for the database administrator.

Microsoft Operations Manager

Microsoft Operations Manager (MOM) enables large numbers of servers that run SQL Server to be monitored from a central console, thus enabling widely dispersed deployments with high availability. MOM monitors performance indicators for both the operating system and other components of the stack and watches for early indications of possible problems, thereby providing rapid failure detection. This enables you to intercept small problems earlier with faster resolution.

SQL Server Configuration Manager

SQL Configuration Manager can connect to any SQL Server 2005 installation, allowing the central or remote management of SQL Server settings without requiring administrators to log in to the system. SQL Configuration Manager uses a WMI Provider that does not require a connection to a running SQL Server. This allows SQL Server-related services to be managed when the service is not running. The WMI Provider allows server settings, client and server network protocols, and aliases to be configured by means of simple Microsoft Visual Basic® Scripting (VBS) scripts.

Replication Services

Replication Services supports bulk transfers of records where the chance of conflict with another change record is small (merge replication). It also supports replication of one record at a time in real-time to keep two separate databases continuously in synchronization (transactional replication).

SQL Server 2005 Replication Services introduces several new features which are designed to reduce the amount of scripting required and to introduce new connectivity options. These features include:

· Peer-to-peer transactional replication. This form of transactional replication for small numbers of servers, assures very high availability through nearly real-time replication of databases across networks.

· Oracle Data Replication. SQL Server 2005 can now act as a distributor of any data available through the Oracle Publisher OCI interface for version 8 or later of Oracle.

· Replication Monitor. This tool sets a new standard for ease of use in managing complex data replication operations with its intuitive user interface and wealth of data metrics.
· Web synchronization over HTTPS. Synchronizing remote databases no longer requires a VPN; it requires just a secure HTTPS connection.

Availability

The importance of availability varies significantly between organizations and the applications they use to manage their businesses. Investments in high-availability technologies, additional backup and restore capabilities, and replication enhancements enable enterprises to build and deploy highly available applications. Innovative high-availability features such as database mirroring, failover clustering, database snapshots, and enhanced online operations will minimize downtime and help to ensure that critical enterprise systems remain accessible.
24-hour-a-day, 7-day-a-week availability

Many database applications, and specifically line-of-business systems, must be built to ensure that no data is lost if unexpected events interrupt any part of the application. These unplanned outages range from an application temporarily hanging to some form of site disaster that requires that the application infrastructure be reestablished at an alternate site. SQL Server 2005 offers a full range of options for achieving and maintaining appropriate levels of application availability. The three primary solutions for achieving high availability with SQL Server have differing levels of complexity and are appropriate for different situations. All three solutions—failover clustering, database mirroring, and replication—are discussed in this section.

Database mirroring

Database mirroring takes log shipping to the next level by continuously streaming transactions from a principal server to a mirror server. This type of configuration can be used in situations with moderately large amounts of data, a network with sufficient bandwidth to support the transaction load, and the need for physically dispersed backup servers.

Database mirroring relies on a new copy-on-write technology that is included in SQL Server 2005. This availability option requires three servers—a principal, a mirror and a witness.

The principal server writes each transaction to the database and then sends a copy of the transaction to a mirror server, which applies the copied transaction as soon as it is received. The witness assists the principal and the mirror to determine whether the other is up and running. If the witness detects that the principal server is no longer available, it instantly designates the mirror server as the new principal server and redirects all client transactions to the new principal server. This failover process has very low latency and can be used to resynchronize the failed principal when it comes back online as the mirror.
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Figure 2: Basic configuration of database mirroring

Failover clustering

Failover clustering is designed for conditions where there is a concern about hardware failure and there is a need to support high transaction rates. This solution is a combination of SQL Server 2005 and Microsoft Windows® Server™ 2003 failover clustering technologies. It can support up to eight nodes in a clustered configuration. When the Microsoft Cluster Service detects that the primary server has failed, all services running on the primary server are immediately started on a secondary server and all client traffic is redirected to the secondary server. This type of configuration works in situations where the servers are in close proximity, share common storage devices, and are interconnected through a high-speed network. A related technique known as stretch clustering allows primary and secondary servers to operate asynchronously as a cluster across a WAN, but introduces a small possibility for transaction loss during failover.
New in SQL Server 2005 is support for failover clustering in Analysis Services, Notification Services, and Replication Services. With the addition of cluster awareness to these services, critical business intelligence (BI) applications can have the same level of high availability as other SQL Server applications.

Table 1

	Availability feature
	Database mirroring
	Failover clustering

	Automatic failover
	Yes
	Yes

	Transparent client redirection
	Yes, Auto-Redirect
	Yes, reconnect to same IP

	Failover time
	Fastest
	Fast

	Impact on overall throughput
	No impact to minimal
	No impact

	Zero work loss
	Yes
	Yes

	Requires certified hardware
	No
	Yes


	Provides redundant data
	Yes
	No


Replication

Replication is designed to increase data availability by distributing the data across multiple database servers. Availability is increased by allowing applications to scale out the SQL Server read workload across databases. SQL Server 2005 offers enhanced replication using a new peer-to-peer model that provides a new topology in which databases can be synchronized transactionally with any identical peer database.

In some scenarios, load balancing across a network can be achieved by having multiple servers acting as peers across a geographically dispersed area. An example of this might be where two warehouses of a large food distributor independently update inventory held at each warehouse. Each warehouse also updates copies of the total inventory, sending copies of the updates to the other warehouse where Replication Services can be used to keep the total inventory databases synchronized. This type of application can tolerate asynchronous updates to keep the total inventory current at both locations but with minor latency. If the server fails at one warehouse, the other warehouse can continue to operate independently with a view of the total available inventory.
Minimizing downtime

Every database occasionally requires that maintenance activities be performed in order to maintain efficient operations. These activities are often scheduled for off hours to minimize impact on operations. However, if they can be performed with little impact during regular business hours, they will have much less effect on DBA resources.
Online indexing

The ability to create, rebuild, or drop an index online is an enhanced feature of SQL Server 2005 that augments the indexing capabilities of earlier versions. The online index option allows concurrent modifications (updates, deletes, and inserts) to the underlying table or clustered index data and any associated indexes during index data definition language (DDL) execution. With support for online index operations, you can add indexes without interfering with access to tables or other existing indexes. Additionally, the server workload allows index operations to take advantage of parallel processing.

Online restoration

SQL Server 2005 introduces the ability to perform a restore operation while an instance of SQL Server is running. Online restoration capabilities improve the availability of SQL Server because only the data that is being restored is unavailable. The rest of the database remains online and available. Earlier versions of SQL Server require that you bring a database offline before you restore the database.
Fast recovery

SQL Server 2005 improves the availability of SQL Server databases with a new faster recovery option. For those times when it becomes necessary to roll back transactions, users can now reconnect to the database after the transaction log has been rolled forward and before the incomplete transactions have been rolled back. Earlier versions of SQL Server required users to wait until incomplete transactions had rolled back, even if the users did not need to access the affected parts of the database. This feature shortens the outage window for database recovery.

Dedicated administrator connection

SQL Server 2005 introduces a dedicated administrator connection to access a running server even if the server is not responding or is otherwise unavailable. This allows you to execute diagnostic functions or Transact-SQL statements to troubleshoot problems on a server. The connection is activated by members of the sysadmin fixed server role and is only available through the SQLCMD command-prompt tool either locally, or from a remote computer.

Performance

SQL Server 2005 performance has been significantly improved with decision support workloads, OLAP, data integration, and Full-Text Search. Scalability advancements such as snapshot isolation and 64-bit support enable you to build and deploy your most demanding applications using SQL Server 2005.
Snapshot isolation

With SQL Server 2005 snapshot isolation, a copy of the committed data is taken, which allows read operations to access the last-committed row even if a write operation has the row locked for an update at that time. This introduces some level of inaccuracy into query results because the query yields slightly different results if it is immediately rerun for a new set of rows including the updates that were just committed. For many applications, this very short-term inaccuracy is acceptable for queries that are designed to show orders of magnitude rather than to report individual row values.
Read Committed with Snapshot
A second type of snapshot isolation called Read Committed with Snapshot works similarly to snapshot isolation, but it updates the snapshot with changes detected at the beginning of each SELECT statement. This yields a more accurate query result but incurs greater database overhead. The use of different types of snapshots to meet differing application requirements allows very granular trade-offs between absolute accuracy and system overhead. The addition of these isolation levels to the existing levels already available with SQL Server give DBAs an expanded range of options for managing concurrency.
Database snapshot

SQL Server 2005 introduces the ability for DBAs to create instant, read-only, views of a database. The database snapshot provides a stable view without the time or storage overhead required when creating a complete copy of the database. As the primary database diverges from the snapshot, the snapshot adds its own copy of pages as they are modified. Thus, the snapshot may be used to quickly recover from an accidental change to a database by reapplying the original pages from the snapshot to the primary database.

Merge replication

Merge replication can be used to manage concurrent access to data. This technique is best suited for situations where the data to be updated can be divided into distinct rowsets. An example of this might be the specific accounts that are assigned to different sales representatives. Periodically, sales representatives merge the data they have updated locally with a central database and receive any updates from the central database that have occurred since the last data replication cycle. The SQL Server 2005 File Replication Service and Site Replication Service provide a framework for merging the distributed data into the central database and managing the rules for resolving conflicts when the same rows have been updated in both the central and distributed databases.

Support for 64-bit

SQL Server 2005 supports both Itanium and x64 environments. Optimized for the Intel Itanium processor, SQL Server (64-bit) takes advantage of advanced memory addressing capabilities for essential resources such as buffer pools, caches, and sort heaps. This reduces the need to perform multiple I/O operations to bring data in and out of memory from disk. Greater processing capacity without the penalties of I/O latency opens the door to new levels of application scalability.

Security

SQL Server 2005 makes significant enhancements to the security model of the database platform, providing more precise and flexible control to enable tighter security of the data. A considerable investment has been made in a number of areas to help provide a high level of security for your enterprise data including the following features.
Surface-area reduction Advanced Security

SQL Server 2005 rises to the task of providing rich security features to protect data and network resources. It is much easier to install the product securely, because all but the most essential features are either not installed by default or are disabled if they are installed. SQL Server provides plenty of tools to configure the server. Because it is closely integrated with Windows authentication and because it protects against weak or ancient passwords, SQL Server 2005 authentication features make it harder to get access to a server that is running SQL Server. Granting and controlling what a user can do when the user is authenticated is far more flexible and provides more granular permissions.
Surface Area Configuration Tool

SQL Server 2005 includes the SQL Server Surface Area Configuration Tool that provides an intuitive GUI for configuring the server. Running this tool should be your first task after installing SQL Server. The tool opens with a brief explanation of the purpose of the tool, a link to its documentation, and one link to configure services and protocols and another to configure other features.

Off by default

To reduce the surface area of SQL Server 2005 to unauthorized access after initial installation, a number of services have been turned off or set for manual startup so that inadvertent access is not granted. Services which are off by default include the .NET Framework, Service Broker network connectivity, and HTTP connectivity for Analysis Services. Services which require manual intervention to start include SQL Server Agent, Full-Text Search, and Integration Services which can all be reset for automatic startup.

Data encryption

Security at the server level is probably the greatest concern for system administrators, but the database is where all the action is in a production environment. For the most part, a DBA can let the database developer worry about the details in the database, as long as the developer lives within the constraints of the environment. SQL Server 2005 provides plenty of new features for securing the database.

Native encryption

SQL Server 2005 supports encryption capabilities within the database itself. Encryption is fully integrated with a key management infrastructure. By default, client/server communications are encrypted. To centralize security assurance, server policy can be defined to reject unencrypted communications.
Authentication

SQL Server 2005 clustering supports Kerberos authentication against a SQL Server 2005 virtual server. Administrators can specify Microsoft Windows-style policies on standard logins so that a consistent policy is applied across all accounts in the domain.

Granular permissions

Permissions to perform a variety of database tasks have been made more granular to narrow the scope of rights which must be granted. This principal of least privileges is designed to ensure that database users have sufficient rights to do their tasks but only their tasks. The need to grant broad administrative rights to perform routine maintenance tasks has also been significantly decreased.

User and schema separation

Until SQL Server 2005 there has been an implicit link between users and the database objects they own. All database objects owned by a user had to be dropped or reassigned before a user could be removed from the database. With SQL Server 2005, this link no longer exists. Dropping users no longer requires application changes.

SQL Server and Trustworthy Computing

The Trustworthy Computing initiative outlines a framework that defines the steps necessary to support secure computing as well as measures that help you deploy and maintain a secure environment. These steps help to protect the confidentiality, integrity, and availability of data and systems at every phase of the software life cycle—from design, to delivery, to maintenance. To uphold the four tenets of the Trustworthy Computing initiative, Microsoft and the SQL Server team have taken the following steps.

· Secure by design. The SQL Server development team has conducted multiple security audits and spent more than two months studying SQL Server components and the interaction between them. For each potential security threat, the team did a threat analysis to evaluate the issue. This was followed by additional design and testing work to neutralize potential security issues. As a result of these design efforts, SQL Server 2005 includes many new server security features.

· Secure by default. During installation, SQL Server 2005 configures the best set of configuration values for all setup options. When a new system is installed, it is in a secure state by default.
· Secure in deployment. Microsoft has created content to help organizations deploy SQL Server using the proper security credentials and to fully understand the steps and permissions that are required for complete security. The SQL Server deployment tools provide the information necessary so that you can understand the decisions you need to make during deployment. Security updates are easy to find and install. And, you can choose to install the updates automatically. Tools are available to help you assess and manage security risks across organizations.
Other examples of these design tenets include the use of views to access system tables, more adaptable enforcement of password policies, and improved database encryption capabilities. All of these features are supported by a comprehensive Microsoft communications strategy which alerts users of SQL Server to new security threats, advises them on what action to take, and provides them with the tools to implement any updates.

Developer Productivity

SQL Server 2005 includes many new technologies that empower the developer and bring significant increases in developer productivity. Because it provides many features for enhanced productivity from .NET Framework support to tight integration with Visual Studio, developers can more easily use SQL Server 2005 to create secure, robust database applications at a lower cost. SQL Server 2005 enables developers to make the most of existing skills across a variety of development languages while providing an end-to-end development environment for the database. Native XML capabilities allow developers to build new classes of connected applications across any platform or device.
Improved development tools

An integrated and unified development environment enables developers to be more productive while working on end-to-end database applications.

Visual Studio integration

SQL Server 2005 and Visual Studio 2005 together provide deeper levels of integration between the database and the application development environment than ever before. Developers now have the ability to create CLR stored procedures, functions, user-defined types (UDTs), and user-defined aggregates (UDAs) directly from within the Visual Studio development environment. They can also deploy these new database objects directly from Visual Studio without having to switch tools. Visual Studio 2005 directly supports all of the new SQL Server data types, such as native XML. You can add your CLR database objects to the same source control system that you use for all your Visual Studio projects, thus providing an even greater level of integration and security to your development processes.

Business Intelligence Development Studio

Business Intelligence (BI) Development Studio is a common development environment for building BI solutions that are based on Visual Studio. These could include a database engine, analysis services, integrations services, and reporting services. Use the Business Intelligence Development Studio graphical user interface to design SQL Server Integration Services (SSIS) packages for data management applications. SSIS packages are designed, developed, and debugged in Business Intelligence Development Studio by dragging tasks from the Toolbox, setting their properties, and connecting tasks by using precedence constraints.
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Figure 3: BI Development Studio interface in Visual Studio

Cross-tier and cross-language debugging

SQL Server 2005 and Visual Studio 2005 together provide even deeper integration for application debugging. The combination allows you to seamlessly debug both CLR and Transact-SQL code using the same Visual Studio debugging interface. It allows you to debug from CLR to Transact-SQL and back again, regardless of where the code is located—on a developer's computer or stored in the SQL Server database.

Expanded language support

With the CLR hosted in the database engine, developers can choose from a variety of familiar languages for developing database applications. These include Transact-SQL, Microsoft Visual C++®, Microsoft Visual Basic® .NET, and Microsoft Visual C#® .NET. Additionally, CLR hosting provides developers with increased flexibility through the use of user-defined types and functions. The CLR also provides opportunities to use non-Microsoft code for rapid database application development.

CLR/.NET Framework integration

With the release of Microsoft SQL Server 2005, database programmers can now take full advantage of the Microsoft .NET Framework class library and modern programming languages to implement functionality within the server. Using Microsoft .NET CLR integration, you can code your stored procedures, functions, and triggers in the .NET Framework language of your choice. The Visual Basic .NET, Visual C#, and Visual C++ programming languages offer object-oriented constructs, structured exception handling, arrays, namespaces, and classes. In addition, the .NET Framework provides thousands of classes and methods that have extensive built-in capabilities that you can easily use on the server side. Many tasks that were awkward or difficult to perform in Transact-SQL can be better accomplished by using managed code. Additionally, two new types of database objects—aggregates and user-defined types—are available. You can now better use the knowledge and skills that you have already acquired to write in-process code. In short, SQL Server 2005 enables you to extend the database server to more easily perform computation and operations on the back end.

The integration between SQL Server and the CLR provides several major benefits.
· Enhanced programming model. Programming languages that are compatible with the .NET Framework are in many respects richer than Transact-SQL, offering constructs and capabilities that were previously not available to SQL developers.
· Enhanced safety and security. Managed code runs in a CLR environment, hosted by the database engine. This allows .NET Framework database objects to be safer and more secure than the extended stored procedures used in earlier versions of SQL Server.

· User-defined types and aggregates. These two new database objects, which expand the storage and querying capabilities of SQL Server, are enabled by hosting the CLR.
· Common development environment. Database development is integrated into the Microsoft Visual Studio 2005 development environment. You can use the same tools for developing and debugging database objects and scripts that you use to write middle-tier or client-tier .NET Framework components and services.
· Performance and scalability. Because managed code compiles to native code before execution, you can achieve significant performance increases in key scenarios.
By using languages such as Visual Basic .NET and Visual C#, and Visual C++, you can capitalize on the CLR integration in SQL Server 2005 to write code that has more complex logic and is more suited for computation tasks. In addition, Visual Basic .NET and C# offer object-oriented capabilities such as encapsulation, inheritance, and polymorphism. You can now easily organize related code into classes and namespaces when you are working with large amounts of code. The ability to logically and physically organize code into assemblies and namespaces is a huge benefit, and will allow you to better find and relate different pieces of code in a large database implementation.
Managed code is more efficient than Transact-SQL at conducting integer and floating point intensive operations. Also, with the functionality that is available in the .NET Framework class library, you now have full access to thousands of prebuilt classes and routines. You can easily access these from any stored procedure, trigger, or user-defined function. Everything from the improved string handling functions, math functions, date operations, to access to system resources, advanced encryption algorithms, file access, image processing, and XML data manipulation is easily accessible from managed stored procedures, functions, triggers, and aggregates.
One of the major benefits of managed code is type safety. Before managed code is executed, the CLR performs several checks through a process known as verification to ensure that the code is safe to run. For example, the code is checked to ensure that memory is not read that has not been written to.

Transact-SQL enhancements

Transact-SQL has long been the basis for all programmability of SQL Server. SQL Server 2005 provides many new language capabilities for developing scalable database applications. These enhancements include error handling, new recursive query capabilities, and support for new SQL Server Database Engine capabilities. The Transact-SQL enhancements in SQL Server 2005 increase your expressive powers in query writing, allowing you to improve the performance of your code and extend your error management capabilities. The continuous effort that is put into enhancing Transact-SQL reveals a firm belief in its significant role in SQL Server.

Extensibility

User-defined types and aggregates

User-defined types (UDTs) in SQL Server 2005 are not an Object Relational extensibility mechanism. They are a way to extend the scalar type system of the database. The scalar type system includes the columnar types that ship with SQL Server (types such as int, nvarchar, and uniqueidentifier). You can define your own type in a user-defined function. Such a function might be used for column definitions, for example. Create a UDT if your type really is an atomic value that is appropriate to model as a column.
Use UDTs if you need to define your own scalar type. Example scenarios for such types include custom date/time data types in various calendars, and currency data types. By creating a UDT, you can create a single object that exposes all the behaviors that are available on the type, and encapsulate, or hide, the underlying data that is stored by the type. Everyone who needs to access the data must use the UDT programmatic interface. If you can take advantage of existing functionality in the .NET Framework (such as the internationalization or calendar functionality), that is another strong reason to consider implementing your type as a UDT.

In a number of scenarios, you may need to perform aggregations over data. This includes performing statistical calculations, such as avg or stddev. If the desired aggregation function is not directly supported as a built-in aggregate function, you have the following three ways to perform such a custom aggregation in SQL Server 2005.
· Write the aggregation as a user-defined aggregate (UDA).
· Write the aggregate using a CLR stored procedure.
· Use a server-side cursor.
SQL Server Management Objects

SQL Server Management Objects (SMO) is the management object model for SQL Server 2005. SMO represents significant design and architectural improvements for the SQL Server management object model. It is a simple to use but rich object model that is based on .NET Framework managed code. SMO is the primary tool for developing database management applications using the .NET Framework. SMO is used extensively by SQL Server Management Studio. Every administrative action that you can perform in SQL Server Management Studio, you can also accomplish by using SMO.
The new SMO object model and the WMI APIs replace SQL-DMO. Where possible, SMO incorporates similar objects as those in SQL-DMO for ease of use. You can still use SQL Server 2005 with SQL-DMO, but SQL-DMO will not be updated to manage features that are specific to SQL Server 2005.

Analysis Management Objects
Analysis Management Objects (AMO) allows client applications to access the range of administrative commands and capabilities that are available to Analysis Services by using an object library that can provide object-level validation capabilities. This is an alternative to manually generating both the DDL scripts for Analysis commands and the often-lengthy contents of the ASSL ObjectDefinition element. Applications that use AMO can either connect and work directly with objects on an Analysis Services instance, or they can create such objects without an existing connection and persist the metadata for later deployment. AMO also “wraps” Analysis Services Scripting Language (ASSL) commands and elements.
Improved data access and Web services

In SQL Server 2005, you can develop XML Web services in the database tier, making SQL Server an HTTP listener. This provides a new type of data access capability for applications that are centralized around Web services. In SQL Server 2005, you can use HTTP to access SQL Server directly, without using a middle-tier listener such as Microsoft Internet Information Services (IIS). SQL Server exposes a Web service interface to allow the execution of SQL statements and the invocation of functions and procedures. Query results are returned in XML format and can take advantage of the Web services infrastructure of Visual Studio.

ADO.NET 2.0/ADOMD.NET

Much is new in the next version of ADO.NET. From new support for query notifications, to multiple active result sets (MARS), ADO.NET evolves dataset access and manipulation to a greater level of scalability and flexibility.

Query notifications

SQL Server 2005 introduces notification support for SQL Server queries. You can use this support to send a command to SQL Server and to request that a notification be generated if executing the same command again produces different results from those obtained initially. To do this, you use a dependency object that detects when the underlying data is changed. Commands that are sent to the server through any of the client APIs such as ADO.NET, OLE DB, Open Database Connectivity (ODBC), Microsoft ActiveX® Data Objects (ADO), or SOAP may include a tag that requires a notification. For each statement that is executed as part of the request, the server creates a query notification subscription that fire once for each statement that is included in the request. Notifications are delivered through a SQL Service Broker queue that applications can poll. Then they use activation services or blocking statements that return whenever the notifications are available. Query notifications are useful for enabling the caching of results in applications such as database-driven Web sites.
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Figure 4: Query Notification

MARS

Multiple active result sets (MARS) provide the ability to have more than one pending request per connection, in particular to have more than one default result set open per connection. Default result sets are forward-only read-only result sets. For default result sets, the client drivers transparently retrieve the data in large chunks (Tabular Data Stream buffer-sized chunks) so that the application requests are satisfied without a round trip to the server (as in the case of server cursors). The application can use a simple row-at-a-time programming model without compromising performance. The MARS feature removes the current restriction that requires that an open default result set block the driver from sending requests to the server until the entire result set is consumed.
Transparent failover for data mirroring

SQL Server 2005 supports a "hot spare" capability through database mirroring. If a SQL Server instance fails, the work can be automatically shifted over to the backup server. This requires an instance to witness the failover. This instance is called (not surprisingly) the witness instance. Hot spare scenarios require that existing client connections must "know" to fail over (establish a connection with the new server instance). Client connections that produce an error on the next attempted access and must be manually failed over by client programming are suboptimal. SqlClient in ADO.NET 2.0 supports client failover without special programming of the application program.

XML support

Advancements such as native XML data type and XQuery will help enable organizations to seamlessly connect internal and external systems. Because SQL Server 2005 supports both relational and XML data natively, enterprises can store, manage, and analyze data in the format that best suits their needs. Support for existing and emerging open standards such as HTTP, XML, SOAP, XQuery, and XML Schema definition language (XSD) also facilitate communication across extended enterprise systems.

XML data type

XML can model complex data. It is not limited to the scalar types that are supported by SQL Server. As such, a string-based, built-in data type such as char or varchar does not suffice to make full and effective use of the power and the numerous advantages of XML. For example, if XML is stored as a string, you can insert or select an entire document, or even retrieve contiguous bytes from it, but you cannot query the contents of the document itself. By providing the XML data type, SQL Server 2005 allows you to query portions of an XML document, validate that the document conforms to an XML schema, and even modify the contents of the XML document in place. SQL Server 2005 also integrates traditional, relational data with data in unstructured or semi-structured XML documents in ways that are not possible with SQL Server 2000. In SQL Server 2005, XML data is stored as binary large objects (BLOBs) in an internal representation that allows efficient reparsing and some compression.
A collection of XML schemas can be associated with a column of type XML. This provides validation for constraints, inserts, and updates, and typing of values inside stored XML data, as well as optimizations for storage and query processing. SQL Server 2005 also provides several DDL statements for managing schemas on the server.
XQuery

XML Query Language, or XQuery, is an intelligent and robust language that is optimized for querying all types of XML data. With XQuery, you can run queries against variables and columns of the XML data type by using the methods of the XML data type. As with many XML standards, the World Wide Web Consortium (W3C) oversees the development of XQuery. XQuery evolved from a query language called Quilt, which was itself based on a variety of other query languages such as the XML Path Language (XPath) version 1.0, XQL, and SQL. XQuery contains XPath 2.0 as a subset. Therefore, if you have experience using XPath 1.0, you can capitalize on your skills and do not have to learn an entirely new query language. There are, however, significant enhancements in XQuery that go beyond XPath 1.0 capabilities. For example, XQuery includes enhancements such as typing, special functions, and support for better iteration, the sorting of results, and construction.

SQL Server 2005 ships with deep XQuery capabilities that allow for XML object manipulation in the data tier. It supports a statically typed subset of the XQuery 1.0 Working Draft of November 15, 2003.

Web services support

Before SQL Server 2005, the only means available to connect to SQL Server was through a custom protocol named Tabular Data Stream (TDS). SQL Server 2005 now provides SOAP/HTTP access, an open and documented protocol that can be used as an alternative to connect to the server. SOAP/HTTP access enables a broader range of clients to access SQL Server, including Web services applications. Client devices no longer require Microsoft Data Access Components (MDAC) to connect to the database. Because this new connectivity is based on well-known technologies such as XML and HTTP, it facilitates interoperability with .NET, SOAP Toolkit, Perl, and others on a variety of platforms, making access to SQL Server data in a heterogeneous environment easier. Any device that can parse XML and submit HTTP requests can now access SQL Server.

XML for Analysis Services

XML for Analysis Services (XMLA) is the native, standards-based protocol for communicating with an Analysis Services server. Because XMLA is the native protocol, Analysis Services clients can be configured to have a zero footprint. Each server is automatically a Web service. A light-footprint Win32 layer is available for backward compatibility with tools that work with Analysis Services 2000 on OLE DB for OLAP, ADOMD, and ADOMD.Net. Many users will continue to use the ADOMD.NET object model to build custom applications on Analysis Services.

Application framework
SQL Server 2005 introduces a new SQL Server application framework including Service Broker, Notification Services, SQL Server Mobile, and SQL Server Express. Service Broker is a distributed application framework that provides reliable asynchronous messaging at the database-to-database level.
Service Broker

Over the last ten years, the proliferation of e-commerce applications has created a need for increased management across database applications. When an online customer places an order for a book, the order application needs to commit transactions into the inventory, shipping, and credit card systems. The application also needs to send an order confirmation by using another Web application. Waiting for each of these processes to happen in order doesn't scale well. SQL Server 2005 provides a new scalable architecture for building asynchronous message routing.
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Figure 5: Service Broker architecture

Service Broker technology allows internal or external processes to send and receive streams of reliable, asynchronous messages by using extensions to normal Transact-SQL data manipulation language. Messages are sent to a queue in the same database as the sender, to another database in the same instance of SQL Server, or to another instance of SQL Server either on the same server or on a remote server.

Notification Services

SQL Server Notification Services is a platform for developing and deploying applications that generate and send notifications to users. Notifications are personalized, timely messages that can be sent to a wide variety of devices.
A notification can be generated and sent to the user as soon as a triggering event occurs. Or, the notification can be generated and sent on a predetermined schedule specified by the user. The user's subscription specifies when the notification should be generated and sent.

Notifications can be sent to a wide variety of devices. For example, a notification can be sent to a user's mobile phone, personal digital assistant (PDA), Microsoft Windows Messenger, or e-mail account. Because these devices often accompany the user, notifications are ideal for sending high-priority information.

SQL Server Mobile Edition

SQL Server 2000 shipped with SQL Server 2000 Windows CE Edition, which is now SQL Server Mobile Edition version 3.0. A number of new key features in SQL Server Mobile Edition relate to developers. Following are some ways that you can use these features.

· Create a SQL Server Mobile Edition database on the desktop or on the device, directly from SQL Server Management Studio. You can also manipulate the schema of the SQL Server Mobile Edition database directly from Management Studio, regardless of whether the database resides on the mobile device or on the desktop. You can use SQL Server Management Studio to run queries that target a SQL Server Mobile Edition database on the device or on the desktop. You can also take advantage of new SQL Server Mobile Edition features that include an XML showplan rendered in a GUI format just like native SQL Server and the ability to use query hints to override the query optimizer in SQL Server Mobile Edition. For the first time, you can control the optimization plan on a device.

· Code against SSIS objects to exchange data.

· The new SqlCeResult set is derived from the SQLResult set in SQL Server 2005. This allows SQL Server Mobile Edition to have a true scrollable, updateable cursor. It also allows binding to data objects that are on devices.
· Code an application to synchronize data while leaving the main application open, and you can have two separate applications access the same database on the device at the same time.

· Receive notifications that you can develop into status bars that will give the status of a synchronization. Previously, there was no way to know the status of synchronization, or to notify users that a device had not stopped responding.

· Maintain the small size of the database by using an aggressive page reclamation policy.

· Share parameterized query code with SQL Server syntax.

SQL Server Express

More than ever developers are leveraging relational databases to provide a rich end-user experience. Protecting and managing information inside these applications is critical. Microsoft SQL Server Express helps developers build robust and reliable applications by providing a free, easy-to-use, and robust database. Too often database systems are overly complex to use for building simple applications. Microsoft Visual Studio 2005 and SQL Server Express reduce this complexity by providing a simple but powerful development environment for building data-driven applications. Developers can design schemas, add data, and query local databases, all inside the Visual Studio 2005 environment. If developers need more advanced database features, SQL Server Express can be upgraded to a more sophisticated version of SQL Server.
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Figure 6: The Query Editor in SQL Server Express Manager

A new GUI tool called SQL Server Express Manager (XM) is freely available as a separate Web download. XM provides easy database management and query analysis capabilities. It has a small download size, and is freely redistributable. XM supports connections to SQL Server Express and other SQL Server 2005 editions, SQL Server 2000, and Microsoft SQL Server Desktop Engine (MSDE) 2000.

A simplified connection dialog box guides the user through the selection of the instance and the authentication methods to use. Both local and remote connections are possible using XM. You can use Object Explorer to enumerate and display the common objects used, such as the instance, tables, and stored process, all in a hierarchical manner. This helps the user visualize access to the database.

All database management functionalities are available by invoking context menus in Object Explorer. Database management options that are exposed include creating and modifying databases, tables, logins, and users. Many common database operations are available as task wizards that guide the user through the operation. Others are available as tabbed window documents. For instance, XM provides a New/Edit Database document for creating new databases and editing existing databases.

Many database users prefer to manage their servers using Transact-SQL, because this approach offers finer-grained control than does the graphical user interface. The Query Editor in XM allows users to develop and execute Transact -SQL statements and scripts. The Query Editor has rich features such as keyword color coding and a results pane that returns results in a data grid. Error messages are also shown in the results pane.

Business Intelligence

Because of its innovations in scalability, data integration, development tools, and rich analytics and reporting, SQL Server 2005 represents an advance in leadership on the part of Microsoft Corporation in the area of business intelligence. By putting critical, timely information in the hands of employees across your organization, SQL Server 2005 enables scalable business intelligence. From the CEO to the information worker, employees can quickly and easily harness data to make better decisions faster. The comprehensive integration, analysis, and reporting capabilities of SQL Server 2005 enables companies to extend the value of their existing applications, regardless of the underlying platform.

End-to-end integrated BI platform

SQL Server 2005 is a complete business intelligence platform that provides the features, tools, and functionality for building both classic and innovative kinds of analytical applications. Following is an introduction to the tools that you will use to build analytical applications.

The SQL Server 2005 business intelligence toolset delivers end-to-end BI application integration in the following areas.

· Design. Business Intelligence Development Studio is the first integrated development environment designed for the business intelligence developer. Built on Visual Studio 2005, Business Intelligence Development Studio delivers a rich, integrated, professional development platform for BI developers. Debugging, source control, and script and code development are available for all components of the BI platform.

· Integrate. SQL Server Integration Services provides a flexible and scalable architecture that enables efficient data integration. This platform, which has exceptional ETL and integration capabilities, enables organizations to more easily manage data from a wide array of traditional and nontraditional data sources. With SQL Server Integration Services, organizations gain a competitive edge through a holistic view of their business.
Analyze. SQL Server 2005 Analysis Services provides a unified and integrated view of all your business data as the foundation for traditional reporting, OLAP analysis, key performance indicators (KPI), scorecards, and data mining. By introducing a single Unified Dimensional Model, Analysis Services combines the flexibility and richness of the traditional relational reporting model with the powerful, user-friendly analytics and the superb performance of the classic OLAP model. With proactive caching and advanced business intelligence capabilities, Analysis Services moves into the realm of real-time analytics while maintaining MOLAP class performance.
In addition, Microsoft SQL Server 2005 Analysis Services establishes new ground for data mining. By creating an easy-to-use, extensible, accessible, and flexible platform, SQL Server 2005 Analysis Services data mining capabilities introduce data mining to organizations that previously would never have considered a data mining solution.

· Report. SQL Server 2005 Reporting Services extends the Microsoft BI platform to reach the information worker who needs access to business data. Reporting Services is a server-based enterprise reporting environment, which is managed through Web services. Reports can be delivered in a variety of formats, with a range of interactivity and printing options. Complex analyses can reach a broad audience through the distribution of reports as a data source for downstream business intelligence.

In addition, Report Builder, a new component of Microsoft SQL Server 2005 Reporting Services, allows business users to create their own reports by using a user-friendly model of their data. Report Builder takes advantage of the Reporting Services platform to bring ad hoc reporting to all end users.
· Manage. SQL Server Management Studio integrates the management of all SQL Server 2005 components. BI practitioners will benefit from the extension of the server "abilities" you expect from the relational engine—scalability, reliability, availability, programmability, and so on—to the full set of BI platform components.

Integration Services

SQL Server 2005 includes a redesigned enterprise ETL platform, SQL Server Integration Services (SSIS). SSIS provides the features and performance necessary to build enterprise-class data integration applications that enable organizations to more easily integrate and analyze data from multiple heterogeneous information sources. By analyzing data across a wide array of operational systems, organizations may gain a competitive edge through a holistic understanding of their business.

Development environment

SQL Server 2005 Integration Services includes a vastly improved object model, which has been almost entirely rewritten with enhancements that make programming Integration Services easier and more flexible than ever before. Developers can extend and customize virtually every aspect of the SSIS object model. New or existing packages can be loaded, modified, and executed programmatically, giving developers the ability to fully automate package maintenance and execution.

Visual debugging

Developer productivity reaches new levels with visual debugging. By using data viewers, designers can see the data pipeline at work, visualizing data during transformation in grids, graphs and charts. Breakpoints, variable watches and the call stack provide powerful debugging capabilities.
Data connectivity

Integrating diverse data sources and destinations is easy. In addition to common data sources, including text files, OLEDB, and ADO.NET (including ODBC for .NET), there is also simplified access to data within SAP. Built-in support for XML and Web services data enables easy integration of service-oriented architectures and other nonstandard data sources. An optimized SQL Server destination offers data loading. Even SQL Server Mobile databases can be targeted directly. Because of the metadata integration and shared engineering features, Reporting Services reports, or Analysis Services cubes can be loaded straight from the SSIS pipeline.

Data quality and data mining

For data quality, the Fuzzy Lookup and Fuzzy Grouping transformations provide inexact matching and de-duplication. Data mining features can be used to train models from integrated data, and they also bring new capabilities to the data integration process. Use predictive models to impute incomplete and missing data, or use association and clustering models to identify outliers and anomalies for data quality issues. All of which are captured with rigorous audit and execution metadata.

Analysis Services

With SQL Server 2005, Analysis Services provides, for the first time, a unified and integrated view of all your business data as the foundation for all of your traditional reporting, OLAP analysis, and data mining.

Unified Dimensional Model

By combining the best aspects of traditional OLAP analysis and relational reporting, Analysis Services 2005 provides a metadata model that covers both sets of needs. A set of cubes and dimensions defined in Analysis Services 2005 is referred to as a Unified Dimensional Model (UDM). The UDM is a central metadata repository that defines business entities, business logic, calculations, and metrics and serves as the source for all reports, spreadsheets, OLAP browsers, KPIs and analytical applications.

Using the new data source views, the UDM is mapped to a host of heterogeneous back-end data sources, providing a complete and integrated picture of the business, regardless of the location of the data.

With the UDM friendly descriptions of the business entities, navigation hierarchies, multiple perspectives, and even automatic translations to native languages, users will find it easy to explore corporate business data.

Proactive caching

Proactive caching combines real-time updates with MOLAP class performance. Analysis Services 2005 maintains a highly compressed and optimized data cache that is automatically maintained as the data in the underlying source databases changes. The cache provides superb query performance and isolates the back-end source systems from the load of the analytical queries.

Advanced business intelligence

Key Performance Indicators

The KPI framework provides a rich, centralized repository for defining key metrics and scorecards. The KPI framework in Analysis Services 2005 allows you to easily build balanced scorecard and other types of business performance management applications.

Translations

Translations provide a simple, centrally managed mechanism for storing and presenting analytic data to users in their preferred languages.
MDX Scripts

MDX Scripts are the new mechanism for defining calculated members, named sets, and cell calculations.
Data mining

Microsoft SQL Server 2005 data mining is the business intelligence technology that helps you build complex analytical models, and integrate those models with your business operations. SQL Server 2005 Analysis Services establishes new ground for data mining. By creating an easy to use, extensible, accessible, and flexible platform, SQL Server 2005 Analysis Services data mining capabilities introduce data mining to organizations that previously would never have considered a data mining solution.
Through an enterprise class architecture; a deep integration with the SQL Server family of BI tools; and a rich set of tools, API’s and algorithms, SQL Server enables the creation of a new breed of intelligent applications that enhance productivity, increase profits, and reduce costs by providing customized data-driven solutions to a broad range of business problems.

Reporting Services

Reporting Services extends the Microsoft BI platform to reach the information worker who needs access to business data. Reporting Services is a server-based enterprise reporting environment that is managed through Web services. Reports can be delivered in a variety of formats, with a range of interactivity and printing options. Complex analyses can reach a broad audience through the distribution of reports as a data source for downstream business intelligence.

Report authoring, management, and delivery

Reporting Services combines the benefits of a centrally managed reporting system with the flexibility and on-demand nature of desktop and Web-based applications. A complete reporting platform, Reporting Services supports the entire report life cycle, from authoring through deployment.

Report Designer

Report Designer is the user application for defining, editing, and publishing reporting models. Modelers can launch Report Designer and start designing directly against a data source or they can automatically generate a model based on a set of predefined rules as the starting point for model design.
Embedded reporting

Independent software vendors (ISVs) can use Reporting Services to deliver predefined or ad hoc reports as part of a packaged application. The customer's Information Services (IS) organization can access these reports as-is, customize the reports, or create new ones for specific business needs.

Report Builder

Report Builder, a new component of SQL Server 2005 Reporting Services, allows business users to create their own reports by using a user-friendly model of their data. Report Builder takes advantage of the Reporting Services platform to bring ad hoc reporting to all users. Users create and edit reports with the Report Builder client application. The Report Builder user interface is built on top of familiar Microsoft Office applications such as Microsoft Excel and Microsoft PowerPoint®.
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Figure 7: Design ad-hoc reports with Report Builder

Report Builder is a ClickOnce application that is deployed through the browser. Users start by selecting report layout templates containing predefined data sections such as tables, matrices, and charts. They drag report items from the model to the design surface and set constraints to filter the report data. The model contains all of the necessary information for the Report Builder to automatically generate the source query and retrieve the requested data. The Report Builder also allows users to:

· Add text and formatting to reports.

· Create new fields and calculations defined using the model.

· Preview, print, and publish reports.

· Export report data to formats such as Microsoft Excel.

Integration with the Microsoft Office System

Reports that are served up by the Report Server in Reporting Services can run in the context of Microsoft SharePoint® Portal Server and Microsoft Office System applications such as Microsoft Word and Microsoft Excel. You can use SharePoint features to subscribe to reports, create new versions of reports, and distribute reports. You can also open reports in Word or Excel to view HTML versions of the reports.
SQL Server 2005 Product Line
SQL Server 2005 editions

SQL Server 2005 includes everything you need in one product for a comprehensive, out-of-the-box data storage, management, analysis, and reporting platform with flexible licensing that allows you to choose the solution that best fits your unique needs.
Designed to scale from the largest enterprise down to the smallest business, SQL Server provides the same performance, security, reliability, and business value to all customers. SQL Server supports implementations ranging from multiterabyte data warehouses to Pocket PC devices running SQL Server Windows CE Edition.

SQL Server 2005 provides a variety of solutions for organizations of all sizes from the hobbyist to Fortune 500 companies. SQL Server will deliver a solution for all levels of experience and requirements. To address this broad spectrum of needs SQL Server is available in the following four editions.

Table 2

	Enterprise
	Standard
	Workgroup
	Express

	$24,999 per processor

$13,499 (server + 25 users)
	$5,999 per processor

$2,799 (server + 10 users)
	$3,899 per processor

$739 (server + 5 users)
	Free

	Fully integrated data management and analysis platform for business critical enterprise applications
	Complete data management and analysis platform for medium businesses and larger departments
	Most affordable and easiest to use database solution for smaller departments and growing businesses
	Fastest way to learn, build and deploy simple data-driven applications

	Unlimited Scale and Partitioning
	1-4 CPUs
Unlimited RAM
	1-2 CPUs
3 gigabytes (GB) RAM
	1 CPU

1 GB RAM

4 GB database size


Table 2 Continued

	Enterprise
	Standard
	Workgroup
	Express

	Advanced database mirroring, complete online and parallel operations, and database snapshot
Advanced analysis tools including full OLAP and data mining

Advanced reporting with customized, high scale, and ad-hoc reporting

Advanced ETL with complex data routing and transformation capabilities

Available in native 32- and 64-bit editions*
	Database mirroring

Basic ETL

Standard OLAP server with Analysis Services

Standard reporting with Reporting Services

Data mining

Full replication and SSB publishing

Available in native 32- and 64-bit editions*
	Management Studio

Import/Export

Limited replication publishing

Clustering

Back-up log shipping

Basic reporting
	Simple Management Tool

Simple reporting

Replication and SSB Client


Note: Bold indicates new for Microsoft SQL Server 2005. Each higher edition includes the same functionality as the edition below it. All prices are in U.S. dollars and reflect pricing for purchases within the United States.

*Supports Itanium 2 and x64

Enterprise Edition
Large organizations with complex requirements should take advantage of Enterprise Edition. It offers advanced enterprise data management, developer productivity, and business intelligence tools to meet the needs of critical applications. Significant advancements in high-availability technologies have been made, including new advanced database mirroring functionality such as log shipping, additional backup and restore capabilities, and replication enhancements to allow organizations to build and deploy highly reliable applications. Additionally, Enterprise Edition provides analytical and enterprise reporting capabilities to deliver business insights to all levels of your organization. Enterprise Edition delivers out-of-the-box robust scalability, high availability, and advanced business intelligence features, making it the most competitively priced and comprehensive enterprise solution available.

Standard Edition
Standard Edition is a complete data management and analysis platform designed for medium-sized businesses, departmental usage, and infrastructures that require highly available systems. Standard Edition has added 64-bit support and high-availability features such as clustering and database mirroring. Standard Edition offers enhanced business intelligence functionality and SQL Server Integration Services, SQL Server Analysis Services, and SQL Server Reporting Services.

Workgroup Edition
Workgroup Edition is specifically for small- to medium-sized organizations. It provides a fast, easy-to-use, and affordable database solution. It has no limits on database size or connections for handling departmental and branch location needs. Integrated with Visual Studio® and the Microsoft .NET development framework, Workgroup Edition allows you to quickly develop dynamic, robust, integrated applications. It is the ideal choice for organizations that require an easy-to-manage, reliable, and robust solution with more scalability than the SQL Server Desktop Engine (MSDE) or SQL Server 2005 Express.
Express Edition
Express Edition is a no-cost, redistributable version of the SQL Server 2005 database engine. This edition provides the fastest way for novice developers to learn to develop and deploy small-footprint data-driven applications. It is also useful to larger enterprise companies that want to dedicate smaller databases to developer projects. Express Edition is tightly integrated with the SQL Server 2005 Reporting Services controls that are included in Visual Studio 2005, allowing developers to easily create sophisticated reports that include tables, charts, and graphics. Express is an easy way for customers and partners to get started with SQL Server 2005. Partners can even embed and redistribute Express Edition with their applications.

SQL Server 2005 pricing and licensing

SQL Server 2005 is the first in the database industry to offer customers the ability to deploy the product on purely passive servers at no additional charge, thereby making it easier to implement high-availability solutions. Because they are not charged per core on multicore systems, customers can take advantage of Moore’s law and use their hardware to its fullest potential. With industry leading policies on high availability and multicore licensing, the goal of this licensing structure is to make enterprise class data management and analysis affordable to a wide range of customers while driving complexity out of database systems, all at a lower total cost of ownership.

For more information on pricing and licensing and the SQL Server 2005 product line, please visit http://www.microsoft.com/sql/howtobuy/default.mspx or http://www.microsoft.com/sql/howtobuy/understdbpricing.mspx.
System requirements

Following are the minimum hardware and software requirements for running Microsoft SQL Server 2005.

· Computer with a 500-MHz or faster processor; 1-GHz processor recommended.

· Microsoft Windows® XP with Service Pack 2 or later; Windows 2000 with Service Pack 4 or later; Windows 2000 Server, Advanced Server, or Datacenter Server with Service Pack 4 or later; or Windows Server 2003 with Service Pack 1 or later. Windows Server 2003 Web Edition with Service Pack 1 or later (SQL Server 2005 Express Edition only).

· 214 megabytes (MB) of available hard disk space required for SQL Server database components; additional hard disk space up to 2 GB may be required depending on your system configuration and the applications and features you choose to install.
· 512 MB of RAM or more; 1 GB recommended.

· Microsoft Internet Explorer 6.0 SP1 or later.

· DVD-ROM drive.

· VGA or higher resolution monitor.

· Microsoft Mouse or compatible pointing device.

Actual requirements vary based on your system configuration and the applications and features you choose to install.

Installation

Depending on your requirements, Microsoft SQL Server 2005 Setup installs a new instance of SQL Server, upgrades an existing instance, or provides maintenance options. The following topics address important considerations for the computer on which SQL Server 2005 will be installed.

Before you install SQL Server 2005, review system requirements!href(#_System_Requirements), System Configuration Checker!href(http://whidbey.msdn.microsoft.com/library/default.asp?url=/library/en-us/instsql9/html/8e712c15-6bfa-4d71-b303-9526101e5594.asp) requirements and blocking issues, security considerations!href(http://whidbey.msdn.microsoft.com/library/en-us/instsql9/html/cf96155f-30a8-48b7-8d6b-24ce90dafdc7.asp) and the following:
· Make sure you have administrator permissions on the computer where SQL Server will be installed. Log on to the operating system under a user account that has local administrator permissions, or assign the appropriate permissions to the domain user account. For remote installations, you must have administrator permissions on the local computer and on the computer where SQL Server will be installed. If you install SQL Server from a remote share, you must use a domain account that has read and execute permissions on the remote share.

· Create one or more domain user accounts!href(http://whidbey.msdn.microsoft.com/library/default.asp?url=/library/en-us/instsql9/html/309b9dac-0b3a-4617-85ef-c4519ce9d014.asp) if you are installing SQL Server 2005 on a computer running Microsoft Windows XP or Windows 2003, and you want SQL Server 2005 to communicate with other clients and servers.

· Do not install SQL Server 2005 on a domain controller.

· Back up your current installation of SQL Server if you are running an instance of SQL Server on the computer where SQL Server 2005 is to be installed.

· Verify that the disk where SQL Server will be installed is uncompressed. If you attempt to install SQL Server to a compressed drive, Setup will fail.

· Exit antivirus software while installing SQL Server.

· Stop all services that depend on SQL Server, including any service using Open Database Connectivity (ODBC), such as Internet Information Services (IIS). Exit Event Viewer and registry editors (Regedit.exe or Regedt32.exe).

To install SQL Server 2005, run Setup using the SQL Server 2005 Installation Wizard or install from the command prompt.
· The Installation Wizard provides a graphical user interface that guides you through each install-time decision, and is the preferred method for most users. The Installation Wizard provides guidance for the initial setup of SQL Server 2005, including feature selection, instance naming rules, service account configuration, strong password guidelines, and scenarios for setting collations.

· Command-prompt installations are for advanced scenarios like silent and remote installations. They can be run directly from the command prompt, or from command prompt syntax that references an installation file to specify installation options.

In this release, upgrade is supported from Microsoft SQL Server 2000 Service Pack 3 (SP3) or later. You can upgrade earlier versions of SQL Server to SQL Server 2005 during installation. You can also perform upgrade operations after SQL Server 2005 is installed. The upgrade process is not the same for SQL Server version 7.0 as it is for SQL Server 2000. Direct upgrade from SQL Server 6.5 to SQL Server 2005 is not supported. To upgrade an instance of SQL Server 6.5, you must first upgrade it to SQL Server 7.0 or SQL Server 2000 and then upgrade to SQL Server 2005.

After Setup completes the installation of SQL Server 2005, you can further configure SQL Server using graphical and command prompt tools. Default configurations for new instances of SQL Server 2005 disable some features and components to reduce the attackable surface area of the product.

For additional information and assistance, please see SQL Server 2005 Books Online!href(http://whidbey.msdn.microsoft.com/library/default.asp?url=/library/en-us/colsql9/html/674933a8-e423-4d44-a39b-2a997e2c2333.asp).
Major Advances Since SQL Server 2000

Microsoft SQL Server 2005 extends the performance, reliability, availability, programmability, and ease-of-use of SQL Server 2000. SQL Server 2005 includes several new features that make it an excellent database platform for large-scale online transactional processing (OLTP), data warehousing, and e-commerce applications. The following are the major advances since SQL Server 2000.

· Notification Services Enhancements. Notification Services is a new platform for building highly scaled applications that send and receive notifications. Notification Services can send timely, personalized messages to thousands or millions of subscribers who are using a wide variety of devices.
· Reporting Services Enhancements. Reporting Services is a new server-based reporting platform that supports report authoring, distribution, management, and end-user access.
· New Service Broker. Service Broker is a new technology for building database-intensive applications that are more secure, reliable, and scalable. Service Broker provides message queues the applications use to communicate requests and responses.
· Database Engine Enhancements. The Database Engine introduces new programmability enhancements such as integration with the Microsoft .NET Framework and Transact-SQL enhancements, new XML functionality, and new data types. It also includes improvements to the scalability and availability of databases.
· Data Access Interfaces Enhancements. SQL Server 2005 supplies improvements in Microsoft Data Access (MDAC) and the .NET Framework SQL Client provider to provide greater ease-of-use, control, and productivity for developers of database applications.
· Analysis Services Enhancements. SQL Server 2005 Analysis Services (SSAS) introduces new management tools, an integrated development environment, and integration with the .NET Framework. Many new features extend the data mining and analysis capabilities of Analysis Services.
· Integration Services Enhancements. Integration Services introduces a new extensible architecture as well as a new designer that separates job flow from data flow and provides a rich set of control flow semantics. Integration Services also provides improvements to package management and deployment, along with many new packaged tasks and transformations.
· Replication Enhancements. Replication offers improvements in manageability, availability, programmability, mobility, scalability, and performance.
· Tools and Utilities Enhancements. SQL Server 2005 introduces an integrated suite of management and development tools that improve the ease-of-use, manageability, and operations support for large scale SQL Server systems.
Next-Generation Connected System

To deliver the next-generation connected system, developers and their information technology (IT) counterparts need a next-generation application infrastructure and tools. This includes a system that is ready to handle the most demanding critical applications as well as a dynamic application platform that helps IT adjust to rapidly evolving business requirements.
This next generation of application infrastructure and tools includes SQL Server 2005, Visual Studio 2005, and BizTalk Server 2006. With this launch, Microsoft is delivering the application platform that developers and Information Service departments will use to build connected systems faster than ever. By enabling unprecedented developer productivity, these tools help connect customers, partners, and employees to the information they need to drive better business decisions. These products are the culmination of three major goals.

· Focus on building the world’s most productive tools and data platform. Visual Studio has been extended to include tools to create an application life cycle suite that enables developers, architects, and system administrators to work together better than ever. We then integrated these tools with SQL Server to deliver industry-leading developer productivity across all parts of connected systems, from front end to database development, so that these connected systems can be built and deployed more quickly.

· Integrate business intelligence functionality into the data platform and tools, so that companies can pull together the information that is located across their information technology infrastructure and make better business decisions faster.

· Deliver advanced functionality for availability, security, and performance and enable our application infrastructure to meet the needs of the world’s largest critical systems, while also delivering life cycle tools that reduce the complexity involved in architecting, developing, testing, and deploying these critical systems.

These investments help you meet the most demanding developer needs and deliver unmatched developer productivity, so that you can deliver information into the hands of the users who need it to make better business decisions, and so that you can meet the needs of your most demanding critical applications.
The culmination of these investments is especially visible when these products are used together. The integration across SQL Server 2005, Visual Studio 2005, and BizTalk 2006 provides the seamless experience and the choices our customers need when building and operating connected systems. They are given the choice of development languages for all components, be it Transact-SQL or any of the .NET languages. This provides a seamless development and debugging experience across all of the system components, all the way from the front end to the database.
Windows Server System
SQL Server is part of the Windows Server System—a comprehensive and integrated server infrastructure that simplifies the development, deployment, and operation of flexible business solutions.

As a key part of the Windows Server System family, SQL Server 2005 includes a standard set of capabilities such as common patch management, Watson support, and tools such as the Microsoft Baseline Security Analyzer to deliver a consistent and predictable experience to Windows Server System customers.

The goal of the Windows Server System Common Engineering Roadmap is to create a set of common services that will be implemented across all Windows Server System server products. This set of common services raises the bar for server infrastructure and helps ensure that products throughout the Windows Server System are engineered for greater security, reliability, manageability, and flexibility. The Windows Server System Common Engineering Roadmap builds on the following initiatives to enable customers to meet today’s business challenges and the challenges of tomorrow.

To deliver on this vision of flexible information technology, Microsoft is currently focusing on the following three key initiatives.

· The .NET Platform, the Microsoft Web services strategy, connects information, people, systems, and devices through software. Adopting services-oriented architecture throughout the Microsoft platform provides businesses with the ability to quickly build, deploy, manage, and use connected, security-enhanced systems that are based on Web services. These systems enable faster, more agile business integration and deliver on the promise of information anytime, anywhere, on any device.
· Dynamic Systems Initiative (DSI) is focused on delivering systems that are designed with operations in mind and are built to monitor ongoing operations and adjust dynamically based on models that can change with the business. This initiative unifies hardware, software, and service vendors around a model-based management system that enables customers to harness the power of industry-standard hardware and brings simplicity, automation, and flexibility to Information Services operations. The goal is to reduce management and operations costs, improve reliability, and increase responsiveness throughout the entire information technology life cycle.

· Trustworthy Computing is a long-term, company-wide, collaborative effort to create and deliver more secure, private, and reliable computing experiences for users, while reducing the demands on users and Information Services administrators. The goal of Trustworthy Computing is to deliver the security, privacy, reliability, and business integrity that people expect from the computing industry.
In the Common Engineering Criteria for 2005, 16 different specifications have been defined and applied throughout the Windows Server System. Beginning with 2005 versions, all Windows Server System products will either comply with these criteria, or have specific reasons for any exemptions, with implementation plans for future releases.
Microsoft Corporation will add specifications at regular intervals to continue to address customer requirements and deliver on the vision for Windows Server System. These specifications and their implementation details, including any exception information, will be published regularly on the Windows Server System Web site at http://www.microsoft.com/windowsserversystem.

Conclusion

SQL Server 2005 provides the technology and capabilities that organizations can count on to run their most critical applications. This paper describes the significant advancements in the key areas of enterprise data management, developer productivity, and business intelligence that are included in SQL Server 2005. You can use SQL Server 2005 to benefit your organization in the following ways.

· Increase productivity. By reducing the complexity of building, deploying, and managing database applications, SQL Server 2005 helps organizations maximize information technology productivity. Through advanced business intelligence capabilities and integration with familiar tools like Office, SQL Server 2005 provides information workers in your organization with critical, timely business information that is tailored to their specific needs.
· Make the most of data assets. In addition to delivering a secure, reliable database for line-of-business and analytical applications, SQL Server 2005 enables customers to get more value from their data. Because it includes embedded functionality such as reporting, analysis, and data mining, it allows customers to share data across multiple platforms, applications, and devices to make it easier to connect internal and external systems.

· Reduce information technology complexity. SQL Server 2005 simplifies the development, deployment, and management of line-of-business and analytical applications by providing a flexible development environment for developers and integrated, automated management tools for DBAs.

· Lower Total Cost of Ownership (TCO). Because of the integrated approach and focus on ease-of-use in SQL Server 2005, the product provides the industry’s lowest upfront, implementation, and maintenance costs thereby resulting in rapid returns on your database investment. Organizations can control costs without sacrificing performance, availability, scalability, or security.

For more information:

This paper provides an overview of the key new benefits and functionality in Microsoft SQL Server 2005. For more information, please visit the following sites.

· SQL Server Web site
· SQL Server TechCenter
· SQL Server Developer Center
· SQL Server 2005 hands-on labs give you the opportunity to try the new and improved features and technologies available to database developers.

Did this paper help you? Please give us your feedback. On a scale of 1 (poor) to 5 (excellent), how would you rate this paper?
