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Introduction

Business Intelligence users are increasingly faced with the challenge of bringing data together from disparate data sources. With the SP2 release of Microsoft® SQL Server™ 2005, this challenge has become a little easier, as Reporting Services can now be used to build and deploy rich reports against an even wider range of data sources. In addition to the existing support for SQL Server, Oracle, Analysis Services and SAP NetWeaver BI, Reporting Services now supports the Hyperion System 9 BI+ Analytic Provider Services 9.3. The Reporting Services easy-to-use query designer interface and simple Web deployment process can now be used to build and distribute reports fed by Hyperion System 9 BI+ data. No other single reporting solution makes it this easy to report against data from so many different data vendors.

Prerequisites

To use the provider, the following components must be installed:

· Microsoft SQL Server 2005 Reporting Services

· Microsoft SQL Server 2005 Service Pack 2

The provider has been developed for and tested against Hyperion System 9 BI+ Essbase Analytic Services and Analytic Provider Services 9.3. The provider is not compatible with any previous versions.

Installation Overview

The assemblies required to use this provider are installed together with Service Pack 2 (SP2) in two separate locations: one location for the design environment (Business Intelligence Development Studio), and another for the run-time environment (Report Server). Setup for SP2 copies the files to the correct locations for each installed environment. Setup installs to both locations if both the run-time and design environments are on the same computer. If only one of these environments is installed when you set up SP2, but you subsequently install the other environment, you must rerun SP2 Setup to install the required assemblies for the newly added environment. 

After the provider has been installed, you must register the provider with each environment in which it will be used. For the design environment, you must modify the file RSReportDesigner.config, located in:
<drive>:\Program Files\Microsoft Visual Studio 8\Common7\IDE\PrivateAssemblies
For the run-time environment, you must modify the file RSReportServer.config, located in:
<drive>:\Program Files\Microsoft SQL Server\MSSQL.n\Reporting Services\ReportServer
For configuration details, see SQL Server 2005 Service Pack 2 Books Online.

Hyperion Essbase Terms and Concepts

Although Hyperion Essbase and SQL Server Analysis Services (SSAS) are both multi-dimensional database management systems that provide online analytical processing (OLAP) services, their terminology and concepts are similar but not identical. This section clarifies some subtle differences between these two data providers. 

Metadata objects

Most of the Hyperion Essbase terms for MDX metadata objects are the same as the SSAS terminology. For example, members are members, hierarchies are hierarchies, and dimensions are dimensions. However, there are some differences that are worth mentioning. In the Hyperion Essbase world, cubes are called databases, and catalogs are called applications. Cube names within Essbase are not unique—the same cube name may exist under different catalogs. To restrict the metadata to the correct cube, the Essbase XML/A provider returns cube names in the form of Application.Database. For example, Sample.Basic is a cube name where Sample is the application name and Basic is the database name.

Another difference is that in SSAS, levels are ordered from lowest to highest starting from the root level. Essbase orders them in the reverse direction—level 0 is the leaf level, and level 1 is the parent of the leaf level. Analytic Provider Services (XML/A) performs the required translation from top-down to bottom-up references. 

Another notable difference relates to a cube’s measures. In the Essbase world, measures can have multiple levels. The metadata tree view displays measures in a hierarchy similar to that of dimension hierarchies. In SSAS, measures may belong to a logical grouping, but this grouping is only displayed in the metadata tree view and cannot be manipulated through MDX. 

UDAs and attributes

Essbase supports two different kinds of attributes, one called user-defined attributes (UDAs) and the other simply called attributes. A UDA is essentially any arbitrary “string-tag” that can be associated with any member from any regular dimension. A member can have multiple tags associated. The user can query to get all members of a dimension that have a specific tag (UDA). UDA-association of a member is also exposed in MDX as a dimension property of type Boolean as well. UDAs are displayed under the Member Properties folder of the associated dimension in the metadata tree view. When a UDA is dragged onto the design pane of the query designer, the generated MDX query automatically includes the associated dimension and puts the UDA onto the Dimension Properties clause of the query. There is no automatic aggregation of data to UDA values.

An attribute is more similar to a dimension property in the OLAP sense. Values for an attribute are collected in an attribute dimension, which may form a multilevel hierarchy similar to a regular dimension. Attribute values can be types of number, string, Boolean, and date. When an attribute is associated with a regular dimension, it appears under the Member Properties folder of the dimension in the metadata tree view. Drag an attribute from the Member Properties folder onto the design pane of the query designer and the generated MDX query automatically includes the associated dimension and puts the attribute onto the Dimension Properties clause of the query. An attribute dimension can also be selected on the Rows clause of the MDX query like a regular dimension. In this case, data is automatically aggregated from the associated dimension members to the attribute member.

Neither UDAs nor attribute values can be associated with calculated members. A request for a UDA associated with a calculated member always returns FALSE. Similarly, if you request for an attribute value related to a calculated member, you will always get NULL.

The UDAs and attributes of a cube can be viewed in the Outline Viewer in the Hyperion System 9 BI+ Analytic Administration Services console, as shown in Figure 1.
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Figure 1   Outline Viewer of Analytic Administration Services

Tips and Tricks

This section provides some techniques for working with features of Microsoft .NET Data Provider 1.0 for Hyperion Essbase.

Testing the Hyperion Analytic Provider Services with Internet Explorer

A quick way to verify that the Hyperion Analytic Provider Services XML/A provider has been configured correctly and that you have access to Essbase data is to use Internet Explorer to open the XML/A provider’s URL. If you successfully connect to the provider, you should see the Web service description, similar to Figure 2.
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Figure 2   Testing the Hyperion Analytic Provider Services by using Internet Explorer

Enabling Analytic Provider Services for access to remote Analytic Servers

Analytic Provider Services (APS) is a Web service that serves as the XML/A provider on the Hyperion System. APS connects to Analytic Server (AS), which serves as the multidimensional database underneath. Generally, APS is set up to connect to the AS on the local machine, but it can also be configured to access a remote server.

To enable APS for access to a remote Analytic Server

1. Open the Analytic Administration Services console.

2. In the Enterprise View window, right-click Analytic Servers, and select Add Analytic Server.

3. In the Add Analytic Server dialog box, enter the remote Analytic Server’s name and login credentials. Click OK.
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Figure 3   Adding a new Analytic Server

4. You should see the new server’s name under Analytic Servers.

5. Expand Analytic Provider Services. Under the current APS server, right-click Standalone Servers, and select Create Standalone Server.

6. Select the Analytic Server that has just been added, and click OK.

7. You should see the new server added to the Standalone Servers, as shown in Figure 4.
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Figure 4   New standalone server in the Analytic Provider Services

Now you should be able to access the remote Analytic Server through APS.

To connect to the new Analytic Server in the Reporting Services Report Designer

8. Create a new report and a new dataset for the report.

9. Edit the data source. Select Hyperion Essbase as the Type, and click the Edit button.

10. In the Connection Properties dialog box, fill in the Server name, User name, and Password. 

11. Click the first drop-down arrow and select the new Analytic Server from the list, as shown in Figure 5. If this option is left blank, the provider automatically connects to the first analytic server in the list.
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Figure 5   Connecting to an analytic server

12. Optionally you can select an application to connect to from the second drop-down list. This has the same effect as specifying the initial catalog in the connection string, which is discussed in the next topic. Click OK.

13. Click OK again in the Data Source dialog box and the Dataset dialog box. You will see the metadata of the cube loaded into the Metadata tree window. This indicates that the connection to the remote Analytic Server was successful.

Specifying an initial catalog in the connection string

Analytic Provider Services can accept an initial catalog in the connection parameters. To specify this parameter for your data source, you can embed it directly in your connection string, as shown in this example:

Data Source=http://twsystem9829:13080/aps/XMLA; Initial Catalog=Sample
When the initial catalog is specified in the connection string, only the cubes under this catalog appear in the Cube Selection dialog box, as shown in Figure 6.
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Figure 6   Cube selection under the initial catalog

If you do not specify the initial catalog, APS connects to the first cube under the first catalog by default. In this case, every cube under every catalog will appear in the Cube Selection dialog box, as shown in Figure 7.
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Figure 7   Cube selection for all the cubes

Note: APS also allows credentials to be submitted by using the parameters User ID and Password in the connection string. However, you should not configure your datasets to pass credentials to the server using this method, because the string will be stored unencrypted in the report (.RDL) file.

Setting up your system for secure communications

We strongly recommend that SSL connections be used for all communications between Reporting Services and a Hyperion Essbase server. To use SSL, Analytic Provider Services must be configured to accept HTTPS connections, and you must use “https” in the connection string for your data source. 

Note   By default, Analytic Provider Services configures the SSL connections to use a different port than the non-SSL connections. Make sure that you have specified the correct port number for SSL in your connection string.

All computers that use the SSL data source must have a client certificate installed. This includes the report server and computers used by the report authors to design reports using Reporting Services in Business Intelligence Development Studio. Report users who access reports through the Web do not need to have a Hyperion certificate installed.

To install a certificate on a client computer

14. Open Internet Explorer and type the URL that points to the APS SSL XML/A service for your Essbase server. For example, https://twsystem9829:13090/aps/XMLA.

15. Click Go to access the site that hosts the Web service. If a certificate has not been installed, the Security Alert dialog box appears.

16. In the Security Alert dialog box, click View Certificate.

17. In the Certificate dialog box, click the General tab, and then click Install Certificate.

18. Follow the Certificate Import Wizard steps. The default options are usually acceptable.

Once the certificate is installed, the computer should be able to access the SSL data source.

Network debugging

It can be useful to examine the raw XML communications by using a network tracer or protocol analyzer. When doing this kind of testing, you need to use a non-SSL connection; therefore, make sure that you are on a secure network or that you log on by using an account that has the minimum required privileges.

MDX debugging on Hyperion System

Advanced users may be interested in testing raw MDX queries directly on the Hyperion system. This is especially useful if your query is not executing correctly. Running the query directly on the server can help to isolate the source of the problem. To do this, open the Analytic Administration Services console, from the File menu, select Editors, and then MDX Script Editor. The MDX Script Editor allows you to enter and execute raw MDX queries and view the results. This bypasses the XML/A interface and submits the MDX queries directly to the server.

Note   As mentioned before, Essbase orders level numbers in a reverse direction from SSAS—level 0 is the leaf level, and level 1 is the parent of the leaf level. Because MDX queries submitted through the MDX Script Editor bypass XML/A, you may need to adjust for the differing numbering of levels.

Working with properties

When you add a node to a query, the query builder generates an MDX statement that requests not only the default property (the one displayed in the data preview), but also some additional properties. For measures, the default property is the raw numeric value; however, the formatted value and the formatted string representation of the property are also available. For dimension members, the default property is the user-friendly caption, but you can also access the member’s unique name.

The following cell properties are available for measures:

· VALUE (Default)

· FORMATTED_VALUE

· FORMAT_STRING

· BACK_COLOR

· FORE_COLOR

The following metadata properties are available for dimensions: 

· MEMBER_CAPTION (Default)

· MEMBER_UNIQUE_NAME

When you arrange the fields on a report in the Layout tab of the Report Designer, you can include a field in the report by dragging it to the layout surface. By default, the field’s Value property is added to the report. To use one of the other properties, edit the expression of the text box to reference one of the other properties by using the Fields!FieldName.PropertyName syntax as shown in Figure 8.
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Figure 8   Specifying alternate properties during report layout

In addition to the properties mentioned earlier, some dimensions have additional dimension-specific properties that are defined in Hyperion Essbase. These additional properties appear as nodes under the Member Properties folder in the metadata tree view. To make these properties available in a report, drag the node onto the design pane. Figure 9 illustrates the query designer after the Long Names property of the Year dimension has been added to the query.
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Figure 9   Including a member property in a query

To use the property that you have just added in your report, modify the expression in the text box on the layout surface to use the Fields!FieldName(“PropertyName”) syntax as shown in Figure 10.
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Figure 10   Specifying a member property during layout

You can also manually create a field to represent one of these properties.

To manually create a field to represent a property

19. In the Datasets pane, right-click your dataset, and then click Add.

20. In the Add New Field dialog box, type a name for the new field and select the Calculated field option.

21. Type an expression that defines the field in the text box, or click the Expression Builder button to build an expression. Figure 11 shows a field that references the same property as the one in Figure 9.
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Figure 11   Adding a new property field

After you have created the field, drag it onto the report layout to include it in the report.

Using the filter grid

Use the filter grid in the query designer to filter out particular members of a dimension from your result. Specifying a filter results in a modified MDX query that includes or excludes the selected members.

You can add a filter either by dragging a metadata node to the filter grid, or by filling in the filter parameters directly in the filter grid, as shown in Figure 12.
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Figure 12   Selecting a filter dimension

The filter grid for Essbase is similar to the Analysis Services filter grid in look and feel; however, there are some notable differences. 

First, the Parameters column in the AS filter grid is removed. Reports against Essbase cannot be parameterized since Essbase does not support parameterized queries. 

Second, the list of supported operators is limited by the MDX capabilities of Essbase. If the filter dimension is already participating in the query, you can choose one of the operators from Equal, Not Equal, Range (Inclusive), and Range (Exclusive). If the filter dimension is not participating in the query, only the Equal operator is available, and only single-selection is allowed. This limitation is necessary because Essbase MDX queries can only contain a single tuple.

Another difference between the Essbase filter grid and the AS filter grid is that Essbase does not support single-sided range filters. In ASQD, when you use the Range (Inclusive) and Range (Exclusive) operators, you can select only one of the endpoints, which equates to “[MemberLow]:null” or “null:[MemberHigh]”. This null in Analysis Services defaults to the beginning or end of the member set of the level of the given member. Essbase does not support the null keyword as a range endpoint, so this functionality is not supported. If only one endpoint is selected for a range endpoint, no filter clause is generated. This does not represent any loss in functionality, since if you wish to select a range from a particular member to the end of the set, you can still manually select the end member from the end dialog box. Figure 13 shows a query result that displays the Profit for each month from January to June, by using the Year dimension and Range (Inclusive) operator in the filter grid.
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Figure 13   Using the Range (Inclusive) operator

Using the solve order feature

Solve order is used in the MDX query to deal with conflicts during the calculation of calculated members. Each calculated member has an associated solve order, which is an integer number that determines the order in which the calculated values are resolved. In certain situations, the value of a cell at the intersection of two calculated members can depend on the order in which the calculated members are resolved. In this case, the member with the lowest solve order is resolved first.

The Essbase query designer allows you to specify the solve order of calculated members that you define. Figure 14 shows the Calculated Member Builder, which is used to define the parameters of a calculated member. You can select the Solve Order check box and use the spin control to specify the solve order value for the calculated member. If you don’t specify the solve order value explicitly, the default value of that calculated member is zero.
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Figure 14   Solve order control in the Calculated Member Builder

The generated MDX query will reflect the indicated solve orders. For example:

WITH 

MEMBER MEMBER [Measures].[Increased %] AS '([Ending Inventory] - [Opening Inventory]) / [Opening Inventory] * 100', SOLVE_ORDER=1 

MEMBER [Product].[All Sodas] AS '[300] + [400]', SOLVE_ORDER=0 

SELECT NON EMPTY { [Opening Inventory], [Ending Inventory], [Measures].[Increased %] } ON COLUMNS,

NON EMPTY {[Product].[Family].ALLMEMBERS } DIMENSION PROPERTIES MEMBER_CAPTION, MEMBER_UNIQUE_NAME ON ROWS 

FROM Sample.Basic 

CELL PROPERTIES VALUE, BACK_COLOR, FORE_COLOR, FORMATTED_VALUE, FORMAT_STRING
This query uses solve order numbers to make sure that the Increased % of All Sodas is defined as the increased percentage of the sum of Cream Soda and Fruit Soda inventories, not the sum of the increased percentages of these two products’ inventories. Figure 15 shows the result set from this query.
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Figure 15   Query result using solve orders

Technical Details

This section discusses some of the technical details behind the Microsoft .NET Data Provider 1.0 for Hyperion Essbase.

XML for Analysis and Hyperion Essbase

The Microsoft .NET Data Provider 1.0 for Hyperion Essbase communicates with Essbase servers by using the XML for Analysis 1.1 (XML/A) protocol. XML/A is an XML standard for online analytical processing (OLAP) using standard Internet protocols. XML/A was built on the OLE DB for OLAP (ODBO) specification and therefore contains many similar interfaces, structures, and concepts. Support for XML/A is built into Essbase and Analytic Provider Services (XML/A provider) must be set up to use this feature. 

Flattened rowsets and cell properties

Reporting Services processes all data from the flattened rowset of the results. This provides many performance benefits because of the way these rowsets are processed. The original algorithm for generating a flattened rowset was defined in the ODBO specification. However, this algorithm did not provide any support for cell properties. The specification was never clear about which cell property to return for the measures, and it was essentially up to each implementer to decide on the appropriate value to return. In the Essbase XML/A provider, the flattened rowset returns the VALUE for each measure. The Essbase XML/A provider supports a new XML/A property called ReturnCellProperties. Microsoft .NET Data Provider 1.0 for Hyperion Essbase sets this property to TRUE, which causes the Essbase XML/A provider to process the MDX CELL PROPERTIES clause and return all the properties listed. The measure column names consist of the measure concatenated with the property name. If you send an XML/A request to Essbase server without setting the ReturnCellProperties to true, these additional CELL PROPERTIES will not be processed; therefore, you will be able to access only the VALUE of each measure.

Authentication security

Microsoft .NET Data Provider 1.0 for Hyperion Essbase transmits credential information by using HTTP basic authentication. Therefore, we strongly recommend that you use only secure SSL connections for communications with the Essbase server. For information about how to configure your report server and client computers to use SSL, see Tips and Tricks in this paper.

Troubleshooting

This section describes some common problems that you may experience when using Microsoft .NET Data Provider 1.0 for Hyperion Essbase.

When I try to create a dataset for Essbase, the report designer gives the message:

“The data extension ESSBASE could not be loaded.  Check the configuration file RSReportDesigner.config. (Microsoft.ReportingServices.Designer)”

This error indicates that your report designer has not been configured correctly. Please see Installation Overview in this paper for information on registering the provider with the report designer.

After I leave the query designer open for a while, when I use it again, it gives the message:

“Invalid session ID. One possibility is that the server may be restarted. Please sign off and sign on again. (XML for Analysis Provider for Analytic Services )”

The connection to Essbase server will time out after a period of inactivity (the default is 60 minutes). To refresh the connection, click the Refresh button on the designer’s toolbar.

Conclusion

This paper provides a general overview of the Microsoft .NET Data Provider 1.0 for Hyperion Essbase. It explains some of the more important details for a few of the more notable features, such as the filter grid and solve order features. It also provides important information to help set up and configure your system. Users will come away from this paper finding that building reports against Essbase is easier than ever.
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