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INTRODUCTION 

Using Oracle 10g R2 and Oracle Business Intelligence we can now design, construct, load and view data in a data warehouse 
that is fully OLAP ready. This presentation will introduce the attendee to OWB 10g, Oracle OLAP, Discoverer for OLAP 
and how to design and construct a Oracle 10g database that can be used for OLAP analysis and presentation. The many new 
features that improve on the ability to build OLAP warehouses taking advantage of the many new features in Oracle 10g will 
be presented. Implementation and design issues will also be addressed. A step-by-step guide will be presented with the end 
result being a completed OLAP based datamart. 

Oracle Business Intelligence (Oracle BI) is designed as the single end to end integrated platform for business intelligence. This 
paper provides an outline of the integrated business intelligence functionality available from Oracle. Included in this paper are 
illustrations of the tight integration between individual Oracle BI components as they are applied to each phase in building a 
complete and integrated BI solution from a single vendor. A complete end-to-end demonstration will be presented. 

The release of Oracle Business Intelligence 10g coincided with the release of Oracle OLAP 10g.   Oracle BI provide a 
complete set of tools enabling the delivery of analytical and reporting solutions for small and large businesses.  The tools 
provided with this platform include: 

• OracleBI Discoverer 

• Oracle Warehouse Builder (Oracle OWB) 

• OracleBI Spreadsheet Add-in 

• OracleBI Beans 

• OracleBI Discoverer Portlets 

REVIEW OF ARCHITECTURE 

Before proceeding lets take a look at an overview of the components used in the BI architecture.  Figure 1 presents a “bird’s 
eye view” of all of the components and players. 
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Figure 1.  Oracle BI Architecture 

As we step thru the process of building our BI solution many of these components will be used and their use and purpose will 
be explained in more detail. 

BUILDING THE WAREHOUSE 

Gathering data and placing it into one place within an organization is the goal of many businesses today. The data tends to 
become found in multiple data sources, making it increasingly difficult to derive business intelligence from a single source of 
truth. The Oracle Warehouse Builder component is designed to meet this challenge by consolidating disparate data sources, 
performing any required data transformations, and managing the entire warehouse lifecycle, plus integration with the Oracle 
reporting, analysis and publishing tools. 

Warehouse Builder enables you to prepare your data stores for Oracle10g OLAP processing. Using Warehouse Builder, you 
can design, deploy, and load online analytical processing (OLAP) objects that provide complex analytic power to your data 
warehouse. This release of OWB is much different than previous versions with respect to the OLAP integration and 
generation.  In previous releases an external tool is used to “Bridge” to OLAP.   The new release is fully integrated with the 
OLAP option. 

Once the business questions and data requirements of the end-users have been determined, the IT professional starts 
identifying and connecting to the data sources containing the data to meet these requirements. Connections to flat file sources 
(including spreadsheets), or relational data sources such as Oracle, DB2, Informix, Microsoft SQL Server, Sybase, and SAP 
R/3 are made possible by simply selecting the appropriate Oracle Warehouse Builder (OWB) integrator. The IT professional 
then creates source modules that store data definitions containing both connection information and table definitions. Once 
connected to the data source, the specified integrator is used by OWB to extract data and metadata from that source. The 
other type of module the user creates with OWB is the warehouse module, which contains the logical design of the facts, 
dimensions, staging tables, etc. that make up the data warehouse. Together, these two types of modules form the central 
elements used in warehouse design. The user can simply drag and drop objects from the modules to use as building blocks in 
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designing a target warehouse. After the objects of interest are selected, OWB provides a graphical mapping environment 
where users can model all aspects of a mapping in the form of a dataflow diagram. These mappings include participating 
source and target tables and all other operations that apply to the extraction, transformation, and loading (ETL) process. 
OWB can perform the ETL operation in one complete step, making warehouse deployment fast and easy.  

Using OWB to map data sources to targets is easy with a graphical Mapping Editor, Figure 2, where the user visually designs, 
or models all aspects of the ETL operation. Developer productivity is enhanced as the user designs complex transformations, 
inline expressions, multiple joins, aggregations, etc. with an intuitive interface, without requiring specialized SQL 
programming knowledge.  

 

 

Figure 2.  OWB Editor 

One of the easiest ways to illustrate how to build an OLAP database with OWB is to show the process using an example 
application.  The following sections show the process that is used to create a database design, validate the design, create the 
tables in Oracle 10g, transfer the design to OLAP and create the OLAP database. 

Once the main screen is loaded, you then select the module that you will work with.  OWB uses a concept of a module, which 
is a logical grouping of related objects.  The warehouse module is a collection of the definitions of the objects comprising the 
data warehouse.  When this is selected the Module Edit screen will display the objects that are part of the module.  Definitions 
for such things as dimensions, facts, staging tables are all contained in the warehouse module and are shown in Figure 2. 

When the design is complete the work is saved to the repository and if desired the design can be validated to make sure that 
the specifications are correct and consistent.  The physical database scheme DDL can now be generated as well creation of all 
of the physical database objects.  After all of this has been completed the design is now ready to create a database that can be 
made OLAP aware.  The relational database is now generated and the relational tables populated with data. 

OWB AND 10G OLAP INTEGRATION 

The integration of OWB and 10g OLAP is performed through OWB as well. In previous version the OLAP integration was 
done externally.  OLAP is not fully integrated with OWB! The designer can now choose how the OLAP cubes and 
dimensions will be implemented, ROLAP or MOLAP.  If the Cubes will be implemented via  MOLAP, i.e. stored in an 
Analytic Workspace (AW), then additional implementation details can be made to control storage and data loading.   If a 10g 
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database will be used new OLAP features such as compressed composites and data partitioning can be utilized in the design.  
Such features can have a major impact in the storage and load times.  Some of the screens supporting this can be seen in 
Figure 4. 

 
Figure 3.  OLAP Cube implementation details in OWB  

OLAP MANAGEMENT 

Once OWB have accomplished their tasks and the AW is created OWB allows for the creation of simple presentations to 
view the data.   OWB also has screens that allow for viewing the data in dimensions and cubes without having to leave the 
tool.   This is a major improvement over previous versions.     

OWB 10g R2 introduced a new set of features under the Business Intelligence topic areas.   This includes Business 
Definitions and Presentations.  The Presentations area allows for creation of  Presentation Templates in the tool without 
having to go to other tools.   Figure 4 Shows the tree of the various items that are now available. 
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Figure 4.  List of Business Intelligence elements 

 

The users now view the Cubes, which represent the tying of the Fact Tables and the Dimensions together. The completed 
Cube contains measures that are ready to be viewed via OLAP front ends such as BI Beans.   

Additionally, the user can group the data into Folders that allow multiple cubes of data to be presented to users as in a single 
folder.  This makes it much easier to present measures and other objects to users in a more organized fashion as well as 
implement various security models.  

After the data has been loaded into the relational fact and dimension tables it is immediately available to be viewed using 
any of the various OLAP front-end Query tools like BI Beans and Oracle Discoverer for OLAP. 

VIEWING THE DATA 

ORACLE DISCOVERER 

Discoverer release 10g uses BI Beans to present Oracle OLAP data. It gets its power from BI Beans. How does this strategy 
give Discoverer users the flexibility to analyze OLAP data? What features does this expose to the users over what has been 
available previously? Custom applications that use BI Beans have many of the capabilities that are in the Discoverer 10g 
application. When would you want to use Discoverer and when would you want to code an application directly in BI Beans? 
Finally, the Oracle BI Spreadsheet Add-in (again, using BI Beans) enables Microsoft Excel to access Oracle OLAP data, 
presenting the data in a familiar Microsoft Excel environment.  This presentation will contrast these applications and discuss 
why you should consider these products.  

BACKGROUND 

BI Beans is the platform of choice for developing applications that can take full advantage of Oracle OLAP.  Developers can 
use Java to develop any of the interface logic necessary for a business intelligence application.  JDeveloper and BI Beans 
replaced Oracle Express Objects as the environment for building Oracle BI applications.  While the switch from a proprietary 
language (Express Basic) with an industry standard (Java) was welcome, many companies stayed away from developing their 
own applications in JDeveloper.  Many companies have been waiting for a pre-built application that exposes the power of BI 
Beans without having to code an application from scratch.  A few consulting companies, including Vlamis Software Solutions, 
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tried to fill this need by developing their own applications using BI Beans.  Still, for the most part, Oracle clients have been 
waiting for "the technology stack to be complete" before adopting Oracle OLAP.  In 2003, Oracle finally realized that it 
needed to develop an ad-hoc query tool based on BI Beans and extended Discoverer to directly access Oracle OLAP.  This 
product was released in January, 2005, finally delivering a tool for displaying and analyzing Oracle OLAP data.  

In its first release Discoverer 10g has two interfaces: the Discoverer "classic" interface for analyzing relational data, and 
Discoverer OLAP.  Discoverer OLAP looks a lot like other applications built with BI Beans because it is built with BI Beans.  
Data is presented via the crosstab and graph BI Beans; queries are edited by using the Query Builder BI Bean.  It is exactly 
this "reuse" of code that enabled Oracle to create a very feature-rich product in such a short period of time.  Oracle already 
had beans that provided the raw components necessary; it just needed to package these together into an application and 
integrate it with the rest of Discoverer 

DISCOVERER PORTLET 

There are three main interfaces to Oracle Discoverer.  Discoverer takes full advantage of Oracle Portal, and can run in a web 
portal.  Discoverer runs as a "portlet", enabling a web portal to contain multiple sources of data.  Since the portal framework 
allows any registered portlet provider to present data, there is a great deal of flexibility in building screens.  Figure 1 shows 
Discoverer running in a portal.  Notice that multiple presentations of the data are available on the screen.  The right-most 
portion of the screen enables the user to navigate between various presentations.  These portal screens are displayed very 
quickly, since the graphic images are cached as part of the Portal framework.   

 

 

Figure 5 - Discoverer Running in Portal 

DISCOVERER VIEWER 

If a user wishes to navigate through the data, he clicks on the "Analyze Worksheet" link.  This launches Discoverer Viewer.  
Discoverer Viewer, shown in Figure 2, allows the user to rotate the report, and drill down into lower levels of detail, but it 
does not let the user create brand new reports, create new custom calculations, or edit or create a new query from scratch.  
However, you can save the results of your drill down, rotation, etc. as a new report, so perhaps this is not as limiting as you 
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would think.  Discoverer Viewer is designed for a user that simply wants to view the data and maybe save a version of a report 
being viewed.  The big advantage of the thin version is that it only requires HTML in a browser to run.  There is no 
installation or even an applet to download. 

 

Figure 6 - Discover Viewer 

DISCOVERER PLUS OLAP 

For power users that really want to drill into the data and create their own presentations from scratch, there is Discoverer 
Plus.  Figure 3 shows a typical Discoverer Plus OLAP screen.  It has a standard menu bar, a toolbar for recently-accessed 
functions, a formatting toolbar that applies to graphs and crosstabs and a stoplight toolbar for applying stoplight formatting 
to crosstabs.  Below this are two "navigation panes" on the left and a presentation space for crosstabs and/or graphs to 
present the data.  Each crosstab or graph has a toolbar that applies to that crosstab or graph. The menu items let you open 
workbooks (crosstabs or graphs), edit the current query, insert new calculations and all of the features you would expect in 
navigating through Oracle OLAP data. 
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Figure 7 - Discoverer Plus OLAP 

FEATURES UNIQUE TO DISCOVERER OLAP 

Discoverer Plus OLAP does benefit from being in the Discoverer product line, in that Oracle has included some of the nice 
features in Discoverer in this product.  Specifically, there is a summation tool that Discoverer users will recognize.  It allows 
the user to add a "total" row or column to any crosstab.  This allows a user to aggregate dimension values together to produce 
a total that is not part of the normal hierarchy.  For example, a user can add a line to a report displaying data for 
DECEMBER, JANUARY, AND FEBRUARY that represents TOTAL WINTER.  Of course, this totals all dimension 
values being displayed in the report, but it at least offers the user a way of calculating totals that were not anticipated by the 
person that designed the reporting hierarchies. 

There is also a very nice "undo" feature that can works just as you would expect.  This is a welcome enhancement and really 
helps in usability when exploring data. 

Discoverer Plus OLAP also organizes crosstabs and graphs into "workbooks" that can combine multiple crosstabs or graphs 
into one workbook.  The dimension selections and layouts of these individual elements can be linked or unlinked.  This offers 
some additional flexibility when creating presentations since a crosstab and graph can be shown at the same time. 

The navigation panes on the left let the user easily modify a query without having to specifically bring up the query editor.  
For example, to add a measure to a crosstab or graph, the user simply clicks and drags the measure to the crosstab or graph.  
Working in this way is very intuitive. 

BUILDING WITH BI BEANS 

If you want to change something about Discoverer, consider building your own application using BI Beans.  Indeed, you 
could build your own "Discoverer" in JDeveloper using BI Beans (and a LOT of Java code!).  BI Beans is an add-in to 
JDeveloper.  When you purchase JDeveloper (also part of Oracle BI or Oracle Developer Suite), you can download the BI 
Beans, and add the beans into the JDeveloper environment.  Once the BI Beans are added to JDeveloper, you can use them 
just as any other Enterprise Java Bean when developing an application.  Of course, you can choose to use a Java development 
environment other than JDeveloper, but some of the wizards are only available within the JDeveloper environment, and you 
will lose the ability to view data live while developing if you use a development environment other than JDeveloper. 
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Building your own application allows you to build the application any way you want.  You may use BI Beans to display or 
manipulate some of the data, but by building the application yourself, you can more easily integrate OLAP data with other 
data, whether than data is stored in Oracle or some other location.  By building your own application, you can make the 
application look like and do whatever you want and integrate non-OLAP features in a single application. 

GENERAL FEATURES OF BI BEANS APPLICATIONS 

BI Beans applications generally display data using crosstabs or graphs.  The crosstabs support drilling, rotating, drill-through, 
color-highlighting, and other typical operations.  Graphs support drilling and rotating.  There are over 50 graph types to 
choose from.  Selection of data is typically performed using the Query Editor bean.  This offers the user a great deal of power 
in selecting data, with pre-built templates that allow for selections such as "top 10", "all children of a node", and many, many 
more types of selections.  There is also a calculation bean that allows the user to create their own custom measures with 
templates supporting most of the common expressions that users need to perform such as ratios, year-to-dates, and many, 
many more. 

FEATURES UNIQUE TO BI BEANS 

By using BI Beans, you have complete control over how your application looks and operates.  While some of the specifics of 
how the crosstab, graph, and query builder beans look and operate cannot be changed, you have a great deal of flexibility over 
how these can look and operate.  Toolbars and individual buttons can be turned off and features can be locked down.  If you 
want to add an action to a crosstab, you can write your own handlers to do something like drill to the detail of a given cell via 
a right-click on a cell.  Or, add a button that computes a forecast or brings up a "what-if" screen.  Indeed, BI Beans 
applications can look totally different from Discoverer.  You can change many features of the crosstab and graph beans or 
even code your own screens that present the data in a totally different way.  Figure 4 shows the "Executive Insight" sample 
application the Oracle uses to show how easily development departments can put together a custom application using BI 
Beans. 
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Figure 8 - BI Beans Custom Application 

 

You should also be aware that the thin 10g BI Beans have far more power than is exposed via the Discoverer Viewer at the 
time of this writing.  While the thin 10g BI Beans include a calculation builder, and a query editor that allows a user to change 
the query being displayed, these capabilities are not exposed in the Discoverer Viewer.  In effect, you can build a more 
feature-rich viewer than the Discoverer Viewer.  Just expect to spend some significant time and resources developing this.  
And, by the time you are ready to deploy your application and your users are enjoying the benefits, Oracle may have enhanced 
the capabilities of its Discoverer Viewer, negating this advantage. 

SPREADSHEET ADD-IN 

Perhaps your users simply want access to the data from their favorite tool, Microsoft Excel.  The Oracle BI Spreadsheet Add-
in enables Excel to have full access to Oracle OLAP data via a series of menu choices that run directly from Excel as an add-
in.  The user run a wizard from their Excel menu, and the data is presented using an Excel worksheet.  Once the data is in the 
worksheet, the users can do anything they want—add totals, graphs, whatever.  Again, these BI Beans are the same as those 
used in Discoverer or if you were to code your own BI Beans applications.  Of course, the presentation beans—the crosstab, 
and graph beans are not used.  Rather, Microsoft Excel presents the data.  In effect, Microsoft Excel is acting as middleware 
in this case, providing the access to the Query Bean to go get the data in Oracle OLAP.  In Figure 5, the user has already 
queried some OLAP data and is re-entering the OracleBI menu to make some changes, such as adding a calculation using the 
Calculation Bean. 

Be aware that at the time of this writing, this Spreadsheet Add-in is only available for accessing data in Oracle OLAP.  It 
cannot access data that is in relational tables that is not mapped into a cube using Oracle OLAP. 

USING SQL TO QUERY THE OLAP DATA 

For those situations where the standard BI Tools do not fulfill the organizations reporting requirements or to interface with 
existing reporting solutions it is also possible to use SQL to access the data.   With the introduction of Oracle OLAP the SQL 
language was also extended to include the ability to access OLAP AW data as if it were a relational table.   The heart of the 
SQL interface to the multidimensional data is OLAP_TABLE, an oracle table function.   The interface to this can be made 
transparent to SQL applications by creating a view that select the necessary data from the OLAP_TABLE.   The views can be 
designed in many ways to fit the query requirements.  The shapes of the views vary from a star schema to a fully denormalized 
fact view containing all the data in one view.  Since the data is represented as a table joining to relational tables to achieve the 
desired results is simple.  The following example illustrates how a simple fact view is constructed. 

 
create or replace view dnorm_sales_fact_view as 
  select * 
  from table(OLAP_TABLE('lev_aw DURATION session', 
                        'dnorm_sales_type_table', 
                        '', 
                        'DIMENSION time_id FROM tim e WITH 
                           HIERARCHY time_parentrel  
                             LEVELREL year, quarter , month 
                             FROM time_familyrel US ING time_levellist 
                           ATTRIBUTE time_level FRO M time_levelrel 
                        DIMENSION customer_id from customer WITH 
                           HIERARCHY customer_paren trel(customer_hierlist 
''SALES_TERRITORY'') 
                             LEVELREL 
ALL_CUSTOMERS,AREA,MARKET,REGION,DISTRICT,CUSTOMER 
                             FROM customer_familyre l USING customer_levellist 
                           ATTRIBUTE customer_level  FROM customer_levelrel 
                         DIMENSION product_id FROM product WITH 
                           HIERARCHY product_parent rel(product_hierlist 
''PRODUCT_CLASS'') 
                             LEVELREL ALL_PRODUCTS,  PRODUCT_CLASS_GRP, 
PRODUCT_CLASS, PC_ITEM 
                             FROM product_familyrel  USING product_levellist 
                            ATTRIBUTE product_level  FROM product_levelrel 
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       ATTRIBUTE product_parent FROM product_parent rel 
                         MEASURE time_desc FROM tim e_long_description 
                         MEASURE customer_desc FROM  customer_long_description 
                         MEASURE product_desc FROM product_long_description 
                         MEASURE sales FROM inv_inv _gross_sales 
                         MEASURE units FROM inv_inv _gross_units 
                         MEASURE net_sales FROM inv _inv_net_sales 
                         ROW2CELL olap_calc' 
                         )); 
 

Enhancing these selects to allow for the use of OLAP DML language is also fully supported.  Such capabilities extend the 
analytical capabilities of SQL beyond what is possible in standard SQL.   

Such SQL can be used in tools that are not dimensionally aware, such as 3rd Party reporting tools, as well as replace existing 
SQL queries that may not be performing up to expectations.   The possibilities are virtually limitless. 

 

MORE INFORMATION 

More information can be found on all of these products on Oracle's web site.  Starting with 
www.oracle.com/technology/tech/bi/index.html  you can navigate to all of these products.  You will find self-running 
demos, white papers, tutorials, and even the software itself.   

CONCLUSION 

Finally, the tools used for data consolidation, data analysis and enterprise reporting are integrated and available from one vendor, 
Oracle.  Companies now adopting Oracle tools have the ability to deploy Oracle Business Intelligence within their organizations 
and start to deliver the answers the business users are asking. 

 

 


