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Introduction

The Oracle 9iAS and 9iDS tool suites provide the mechanism to develop an enterprise Business Intelligence (BI) Portal that facilitates knowledge management and information sharing across the enterprise. This presentation will identify the tools in the 9iAS and 9iDS suites that may be utilized, walk the application programmer through a methodology to develop Enterprise Business Intelligence Portals, review the design criteria and methods required to establish a working system, and offer the development team specific "how to" steps required to develop intelligent Enterprise Portals that will leverage and free the information locked up in your business systems for competitive advantage. Project examples will be used throughout. 

What is Business Intelligence?

In a May, 2003 article entitled “IT Doesn’t Matter” Harvard Business Review essayist Nicholas Carr wrote, “…Information Technology has become a commodity. Affordable and accessible to everyone, it no longer offers strategic value to anyone. Scarcity – not ubiquity – makes a business resource truly strategic. Companies gain an edge by having or doing something others can’t have or do.”  Since this article was first published, there has been a flurry of rebuttals from the IT world, many of them actually lending the article more visibility and credence than it may otherwise have deserved. What cannot be disputed is that Information Technology is ubiquitous in our society, information is everywhere, and companies that can harness and utilize the vast information resources at their disposal can gain significant competitive advantage in the marketplace. In today’s business climate, where Return on Investment (ROI) is the primary driver for any new corporate IT initiative, the answer to whether IT matters lies in the strategic application of Business Intelligence.

Executive Information Systems (EIS), Decision Support Systems (DSS), Data Mining, Operational Data Stores, Multidimensional Online analytical processing (MOLAP), Relational Online Analytical Processing (ROLAP), and now Business Intelligence – it is all a little confusing for those of us that are trying to keep up with the growing Data Warehousing revolution and its’ terminology. There is a movement within industry to capture data from our ERP and legacy systems and transform all that data into information that can be proactively used to improve business and business processes. It is called Data Warehousing and surrounding the Warehouse movement is an abundance of tools and strategies that support this movement.
It is becoming increasingly important to use data as a strategic weapon in order to keep market share, build market share, or in the case of government, do more with less. If a company cannot justify the expense of a Warehouse, or even if they can, it must have tools for users to create a solid, proactive reporting environment that can get the data out of the enterprise quickly, functionally, and appropriately to answer the immediate business questions at hand. The term Business Intelligence applies to the technology toolsets and applications that are involved in supporting intelligent and proactive analysis of financial, operational, or customer oriented information. Business Intelligence tools normally fall into the following categories:

· End User and Ad Hoc reporting and query tools

· OLAP tools

· Data Mining software

· Data Warehousing/Data Mart Extraction, Transformation and Load (ETL) tools

In order for these Business Intelligence tools to be fully effective it is important that they have an integrated strategy with warehouse build and management tools. Extraction, Transformation, and Transportation tools perform the ongoing function of data maintenance in the warehouse and define the metadata (data about data) that gives all data fields in the warehouse a standard meaning and context. Proper metadata maintenance serves to make end users more self sufficient as information consumers and serves to integrate multiple BI tools in the Decision Support environment. 

Oracle’s Warehouse Builder in particular is designed to be the focal point for metadata integration in the Oracle environment by providing a repository framework for maintaining metadata stores that can be used by the Oracle relational or OLAP (formerly Express) database engine as well as Oracle’s full suite of end user query, report, and analysis tools. This central metadata warehouse repository is a welcome change from the multiple repository scheme Oracle had previously developed that required the Warehouse administrator to keep various database repositories such as Discoverer’s End User Layer (EUL), the Designer dictionary, and Express’s RAM synchronized manually. 

Keeping the Oracle products in synch is a simple task in comparison to integrating multiple vendor’s products in a Data Warehouse. In addition to the technical challenges of getting these systems to interoperate, corporations are challenged to provide an integrated view of their enterprise with products that have vastly different analytical models, business process frameworks, and user interfaces. Dealing with multiple vendors’ service, training, and support organizations is only one of many problems encountered in a multi-vendor Business Intelligence environment. Each business intelligence implementation has its own unique needs in terms of ad hoc query, reporting, analytical functionality, platform support, data volume, and user requirements. Warehouse Builder supports development of an integrated Business Intelligence solution where tool interoperability results in a proactive enterprise decision support environment.

Business Intelligence Tools 

A common question for many newcomers to Business Intelligence, and one not easily answered, is what BI tool or combination of tools is right for an organization. The answer is highly dependent on the needs of the enterprise and what kind of reporting is required. Every company needs some form of structured reporting capability and products like Oracle Reports, Crystal Reports, and SQR fit nicely in this niche requirement. In an all Oracle environment, Oracle Developer with Oracle Reports, Forms and Graphics are recommended to ease the learning curve and keep it in the family of Oracle products. Oracle Reports is easily web enabled with the Oracle9i Application Server which is important for most organizations that are leaning toward web enabled decision support.

Ad Hoc query analysis, using a standard web browser such as Oracle Discoverer, Discoverer Viewer, Cognos Impromptu, Business Objects, or Brio in an OLTP or Data Warehousing setting, has become much more prevalent as IT shops have become inundated with reporting requests that cannot be fulfilled. Tools such as Discoverer can be put in the hands of any organizational user and, with a proper knowledge and implementation of corporate metadata, IT shops can be freed up to spend time on mission critical functions while putting reporting and information analysis in the hands of end users. Ad Hoc analysis often works in conjunction with standard reporting tools such as Oracle Reports, where an end user may note an interesting set of figures in a standard report and then use a browser tool to perform drill down or cross functional analysis to understand the trend and act on it. Nearly any category of end user can utilize a browser tool, from a novice uncomfortable in a computer setting, to a more experienced power user. 

Multidimensional Online Analytical Processing takes the Business Analysis Spectrum to a final dimension, that of proactive predictive analysis of a problem or trend to capture market share quickly or avoid problems before they occur. The Express database engine is designed to perform highly optimized query and analysis for sales, marketing, finance, manufacturing or human resources data. End user analysis tools utilized with the Express database engine include Express Analyzer, Express Objects, and the more focused Express Financial Analyzer and Sales Analyzer. Competition for Express market share in the industry comes from Arbor EssBase, Hyperion, and MicroStrategy. All of these products have their strengths and weaknesses, but none of them has the integrated solution that Oracle provides in its’ complete Business Intelligence offering.

Enterprise Information Portals

The key to constructing a truly unified Business Intelligence environment that supports the knowledge management and business informational needs of the entire organization is the Enterprise Portal. Enterprise Information Portals (EIP's) offer a solution to the corporate dilemma that is posed by the need to unlock the power of internally and externally stored corporate information.  There are many different types of EIPs and with slightly different definitions for each.   Enterprise Information Portals can be defined as follows:

'Web applications that enable corporations to identify and unlock structured and unstructured information from many sources, both inside and outside the enterprise, and provide a single point of entry for users to tap into the corporate knowledge base and make more informed and accurate business decisions.'

Portals offer a gateway for the needs of the entire corporation and, from this stand point, they tend to serve as corporate dashboards - displaying the entire world of enterprise information in a focused role-based manner to everyone in the organization.  In this definition, the Enterprise Portal is the single point of entry to the entire enterprise including ERP applications, the corporate data warehouse, workflow, email, and any other mission critical application.  Users log into the Portal with a single userid and password and immediately have role based access to anything in the company that applies to their line of business function. The dashboard concept is indeed one of Oracle's visions for Oracle Portal.  All products from the BI tool suite including Oracle 9iAS Discoverer, Clickstream Intelligence, Oracle Developer, and Oracle applications have been modified to ensure easy single source access from the Oracle Portal product.

The Oracle 9i Application Server BI Architecture

In order to understand how a Business Intelligence application should be developed within Oracle Portal, it is very important to understand the Oracle 9iAS web architecture. Web applications normally work well and can scale upward for larger implementations in a multi-tier architecture, as shown in Figure 1. In this example, corporate end users request web pages and the content or applications rendered on them by making an HTTP request of the Apache Internet Application Server. When a page is requested, a number of activities are set into motion in order to deliver the fully rendered page back to the end user’s browser via Apache modules. Apache is built in a highly modularized way with code modules that can be included or excluded from the production stack so only needed functionality is executed. For instance the 9iAS HTTP server directs all communicated requests for database information to the mod_plsql engine that provides a direct connection to the Oracle database to access PL/SQL stored procedures. Within Oracle Portal, mod_plsql identifies any local or remote components or content that will be rendered on a page being requested. Any Java servlets that are needed to render the page are requested from the database and routed through mod_Jserv. Similarly the mod_ssl module supports Secure Socket Layer within Apache, mod_perl routes requests directly to the PERL interpreter from Apache, and mod_osso routes requests to the Oracle Internet Directory (OID) via the Single Sign-on server for Single Sign-on access authority. There are many other modules that interact with the Apache server each handling communication requests and handling actions on those requests. 

The Oracle 9iAS HTTP server interacts with a number of 9i applications and services depending on the software deployed. There are three options for installation of the Oracle 9i Application Server that result in a greater or lesser amount of software installed on the Application server. The Oracle 9i Application Server V2 installation options include: 

· J2EE and Web Cache – includes Oracle9iAS Web Cache, Oracle HTTP server (Apache), Oracle 9iAs Container for J2EE, and Oracle Enterprise Manager (OEM).

· Portal and Wireless – includes J2EE and Web Cache software and also Oracle 9iAS Portal and Oracle 9iAS Wireless.

· Business Intelligence and Forms – includes all of the previous software and Oracle 9iAS Discoverer, Reports Services, Clickstream Intelligence, Forms Services, and Personalization.
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Figure 1 – Oracle 9iAS Software Architecture

In order to install the second and third option, you must install the Oracle 9iAS Infrastructure first on the Oracle 9i database. There are a number of hardware architecture configuration options for installing all software. At a minimum the middle tier Application Server should be installed on one, or more than one server separated from the Oracle 9i database as shown in figure 1.  The Oracle 9iAS Infrastructure includes:

· Oracle 9iAS Metadata Repository

· Oracle Internet Directory (OID)

· Oracle 9iAS Single Sign-On

· Oracle Management Console that works in conjunction with OEM.

Much of the 9iAS architecture, including Portal, is built on the J2EE Java standard and Oracle’s OC4J servlet container implementation. Oracle’s J2EE implementation supports Java Servlet Pages (JSPs), Enterprise Java Beans, BI Beans, Java Database Connectivity (JDBC), Java Authentication and Authorization (JAAS), and a host of other Java API’s. The 9iAS J2EE architecture employs mod_oc4j to interface between all Java applications and stored procedures and the application server middle tier. Oracle Portal, Discoverer, and other Oracle tool products heavily employ Java architecture and JSPs for their implementation within the 9i Application Server architecture. Mod_oc4j acts as the director for all Java operations, providing Java related services for all Java implementations and requirements.

A Business Intelligence Portal Methodology

It is clear that the Oracle 9i Application Server provides the infrastructure to design and build a solid working Business Intelligence environment.  The working environment within Oracle Portal further provides a collaborative environment and the architecture of the product ensures that end users can check in structured and unstructured information directly into the Portal web site as needed to facilitate information sharing across the enterprise.  While the architecture for development is important, the key to a successful Business Intelligence Portal lies in  a methodology for identifying and publishing the information that meets the full requirements of the business.  This includes how to decide what is important and what is not, how to collaborate within the company, and how to identify, organize and manage the wealth of information that can be found throughout any business.

Business Intelligence Portal projects that are successful require a substantial investment in preparation and design. The enterprise architecture must be defined, structured and unstructured corporate data assets uncovered, the look and feel of the site conceived, and navigation standards adopted. Most of all, the requirement for the Web portal itself must be developed and understood before any other effort is expended in putting the portal together. The requirement for the portal must be dictated and determined by the ultimate users of the portal.

This user-centric design and development methodology begins by determining the makeup of the project team and the roles they will fulfill in developing the system. The next step is to define corporate goals, objectives, and requirements for the portal at a high level. How should the portal be set up—by line of business, by business process, by product type, or by other criteria? Is the goal to provide information, provide direct customer or supplier support, support internal applications in the form of a corporate dashboard, or facilitate some or all of these? A proper methodology addresses how to refine the business requirements and identify and classify structured and unstructured data resources based on the stated goals of the system.

Once requirements are adequately defined the design process can take place. Design characteristics include look and feel, graphics and branding, applications and content, organization of the Web site content, navigation methods, labeling, themes, and application design. After design, the Business Intelligence Portal should be iteratively developed beginning with a BI Portal prototype application.  Developers should seek feedback from end users of the system at every stage of the project.  The old adage that the customer is always right is especially important when developing an enterprise Business Intelligence Portal. The visibility and openness of a Web portal ensures that if you don’t listen to your customer, you will certainly hear about it later. 

A Suggested Project Team

As in any Business Intelligence application it is important to develop the Portal iteratively in an open manner so that the Business Intelligence Portal can grow, and with an eye to the future needs of the organization.  Like any project of this magnitude, it is important to have the support of a strategic corporate sponsor, someone with vision and a corporate perspective, that understands the needs of the organization and has some idea of the scope that the project must take on.  This individual cannot be a consultant although consulting support can offer a fresh perspective to any Portal project. Whoever serves in this capacity should be able to understand and see the big picture as any corporate insider would and yet also be able to think like someone new to the company.  They should be able to get away with asking hard questions and be able to command the respect of there piers to get the answers and not cause political disruptions.  After all, the PC age has created individuals that depend on 'their' information for job security.  It is the job of the Portal to make sure that job security is not tied to proprietary interests but to the needs of the enterprise.

These barriers must be broken down and it is up to the lead portal architect in collaboration with the corporate sponsor of the project to coordinate, communicate, facilitate, and ultimately break those barriers down and demonstrate the value added benefit of the Portal to everyone in the organization. Preferably the Portal Architect should have some technical ability so that they can communicate with members of the technical team and also be able to interface with management.  

In a larger organization, a graphic designer will be employed to render the look and feel of the site, identify themes and concepts, provide graphical artwork, and develop the page styles, colors, and layouts for the site. Some of this work can be accomplished using the Portal templates, color schemes, page styles, and layouts that are part of the Portal administration framework. In order to create fresh graphical content, artwork, and other design styles, it is advisable to use a tool like Adobe Photoshop. Access a site such as www.zdnet.com to identify other commercially available tools that can enhance and create graphical content for your Portal site. 

The content administrator will serve as the lead information architect of the enterprise portal. This job function is one of the keys to the success of the informational enterprise portal whether many team members or a specific individual performs it. This person will be the lead information architect responsible for identifying the informational assets of the organization and working with line-of-business managers and employees to include those assets in the portal. Since new information is constantly being developed, the job of the content administrator never ends. The content administrator specifies standards for documents that will be included in the Portal site.
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Figure 2 – Suggested BI Portal Project Team

Oracle Portal is a database-driven tool and the Data Warehousing process is also a data driven process.  By default, this makes the database administrator (DBA) a very important team member. Depending on a corporation’s reliance on database management systems, it may or may not already rely on a DBA for the internal setup and administration of enterprise databases. The DBA may be supported by one or more data analysts. The data analyst will evaluate data throughout the enterprise and ensure that information rendered within the portal from that data is consistent and valid. The data analyst should have some knowledge of relational database design, particularly Dimensional design in order to understand the interrelationships between systems and database tables. Additionally, the data analyst will work closely with business analysts throughout the enterprise that are the most knowledgeable about company legacy systems and data. 

To develop forms, reports, calendars, graphs, or other applications using Oracle Portal, Developer, and Discoverer you will need to have at least one application developer on staff. In a small organization, the DBA and/or the Portal architect may perform these duties. Forms and reports design and PL/SQL code development involve much different skill sets than skills possessed by a graphics or design artist. An application developer must be familiar with the principles of relational database theory and design, and should understand one or more application development techniques, including SQL, JavaScript, HTML, and Java. 

Defining the Project

The most important part of the process of building a Business Intelligence Portal is defining the project. Many development efforts get hung up on evaluation of the plethora of vendor hardware, operating systems, front end ad hoc and data mining tools, database management systems, and extraction tools when the logical starting point should be an evaluation of the business needs of the organization. Evaluating the business drivers for the project and asking the question, 'What do you want to know to improve your organization' will result in high-level business objectives for the system and corresponding high-level data models. Value added proactive information that drives business process improvement is what Business Intelligence is all about. The leading cause of failure of a Business Intelligence Portal is the lack of well-defined business objectives, not the technology that gets you there.

The key in the requirements definition phase is to focus on one or two important measurable business goals which will have an immediate Return on Investment (ROI) for the business. A smart iterative approach will lead to measured steps that will ensure the success of the project at every phase and give users immediate demonstrable value beginning with the first roll out of the system. Driving the project by corporate business objectives will in turn dictate the kinds of architecture and tools required for the effort. A high level roll up of information and need for statistical measures within an organization might dictate the use of the Oracle Express Analyzer as part of the project. In contrast, the need to browse through large amounts of more detail level information stored over many years and produce meaningful reports for management or a sales force would lend itself more to an Oracle 9i RDBMS and Oracle Reports and 9iAS Discoverer. 

The typical Transactional System Design Life Cycle (SDLC) is a requirements driven process that, if executed properly, results in orderly and planned design, development, and deployment phases. The resulting system supports day to day business functions, is transaction oriented, process specific, constantly updated, and concerned with current operational data. Online Transactional Processing (OLTP) system development efforts begin with requirements analysis and end with program code.

Although business needs drive the requirement for a Business Intelligence application, development of the BI Portal is not driven by requirements analysis, it is driven by data. A typical enterprise builds a warehouse for Business Intelligence reporting when faced with business questions that can’t be answered because managers are unable to get to their information from transactional systems. In most organizations, requirements were originally identified when legacy systems were built. The organization now has data in hand and the question to be answered is: What kind of information can be derived from the data? The Business Intelligence Portal development process begins with data and ends with new business requirements.

A first question that must be asked is whether the Business Intelligence Portal will exist on an Internet, Intranet, or Extranet basis. A corporate development approach to an Internet portal development effort is significantly different than the approach to an intranet or extranet portal. The mere fact that an Internet is a fully public site that could attract an unlimited number of concurrent users makes security and bandwidth considerations alone major design issues. Typically a small subset of a Business Intelligence Portal is open to the public, if at all.  Portal is ideally suited to support limited public viewing through its extensive role based security. Release 2 of Portal adds additional security measures to restrict access to pages, content and the database. 

While the tendency for most companies is to build and design the Business Intelligence portal according to line of business, many companies are beginning to subscribe to the idea of building corporate intranets or extranets to conform to specific business processes. For instance, if a corporation is developing a new product, the Research and Development, Manufacturing, Marketing departments and external suppliers should collaborate on the project to ensure that the product is developed properly and has effective marketing collateral available by the time it goes to market. Developing such an integrated strategy is just what a corporate intranet/extranet BI environment should be designed to accommodate. Too often, intranet Business Intelligence applications are developed along organizational lines and not cross functionally by business process to include external processes. The end results of such efforts can be disappointing. Designing a cross-functional intranet Business Intelligence environment can be more difficult and time-consuming, but the end result is typically a more effective enterprise intranet portal. In an extranet this may mean that partners can access the extranet as they would a corporate intranet to view information about products and services, to view catalogues for most recent product pricing for resale opportunities, and to collaborate on other joint business opportunities. Extranets can speed up the business cycle by offering a secure way for all internal and external corporate interests to work together to promote common business goals.

There are generally fewer graphics in an informational Intranet/Extranet portal, and the site is built for quick response. Typically, user input is geared to provide parameter-driven searches for content and information, both structured from the database and for unstructured text and documents. Links to other URLs outside of the Portal site are more prevalent in an intranet environment where support for job function and information is more important than attracting consumers.

Scoping the Project

The scope of a BI Portal project can quickly escalate unless the objectives for the site are well defined based on the goals outlined by management. Scope creep is unavoidable unless the following key criteria are embraced:

· Project goals are well identified in a basic mission statement.

· Specific requirements and objectives for the site are defined and refined by the end user in conjunction with the project team.

· All requirements, short and long term, are identified.

· User expectations are set by the project team for each project milestone and phase.

· User satisfaction with the end product is quantifiable.

Use a formal interview process and find out everything you can about the goals and aspirations that each individual has for the site. Use a questionnaire and tailor it to the company you will be working with. First, spend some time educating the interviewee about the general capabilities of a Business Intelligence Portal from the aspect of technology and functional possibilities. Be general, don’t skew the vision of what the portal could be and use the corporate mission statement and any stated goals of the project to illustrate what the project will be about. Ask what their short-term and long-term goals will be for the site for their branch and for the company or organization as a whole. Some people will have more vision about the site than others. Take notes on everything that is said, including pie-in-the-sky ideas. The interview process will make the line-of-business managers and interviewees part of the process. The initial interview process also opens the floodgates for new possibilities and offers members of the organization some creativity in how they would like to see the organization use the portal to improve the business. Develop a list of draft objectives from the first set of meetings and use these objectives to hone in on the detailed requirements. Manage expectations throughout the process.  Management must always understand the cost of adding new requirements to a project and they must be reminded that changes have an associated cost.

Requirements Definition

The process of identifying goals and objectives answers the question of what needs to be accomplished, requirements define how the needs of the business will be met by the Portal project, as shown in figure 3. In an intranet Business Intelligence Portal, requirements include

· Define who will use the site and what their roles and privileges should be

· Define user functions and business processes that require reporting

· Perform an enterprise information assessment

· Define unstructured documents and content standards

· Identify required structured data and determine data quality

· Organize information (according to categories and perspectives)

· Define the look, feel, and branding concepts for the site

· Define site hardware, software, and security requirements.
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Figure 3 – Requirements Definition Process

An important part of the requirements phase is to define the data architecture. The development staff must understand the source data that is resident in the legacy transactional systems within the enterprise. If there is no enterprise data model that defines all corporate data elements, the job of migrating data to a target data warehouse within the Business Intelligence environment becomes an exercise in frustration. It is virtually impossible to "wing it" with old undocumented systems and data definitions and move data over to the warehouse environment. It has definitely been tried before with approximately a zero percent success rate. If you don't have a data model for a legacy system, reverse engineer it into the data repository of a modeling tool such as Oracle Designer, Oracle Warehouse Builder, or ErWin.

Use that “source” data model to develop source-to-target data mapping in the dimensional database design phase of the effort. Additionally understand the quality of your data and the relevance of older or redundant data assets within the organization. This last point can be extended to include non-structured information in the form of documents, spreadsheets, and other content. Begin by identifying data assets and documents that are important to the organization and that are critical to daily operation. Remember, the process of gathering, classifying, and deploying content, documents, and data assets to the Web BI Portal is a never-ending process, and it is not necessary to gather everything immediately.

The glue that holds the enterprise information architecture together is metadata. Metadata is typically defined as "data about data" and it has a very important function in a Business Intelligence environment where it describes logical and physical data formats, data security, offers uniform data descriptions, and data version control information. From a user’s perspective, metadata provides a business view of the information available in enterprise legacy systems broken down along business lines by subject area. Data descriptions use business terminology that make sense to users and don’t require in-depth knowledge of physical details of the underlying database and application systems. A solid metadata management approach by the Portal project team is integral to the success of a BI Portal development effort. Tools such as Oracle Designer and Warehouse Builder can support metadata management. Be sure to identify the business and logical relationships between data items, particularly data hierarchies.  Drill down, drill out, and drill across reporting is by far the most important feature of a Business Intelligence environment.

Be sure to identify shared tasks and proper user access to those tasks to begin to facilitate the process of delivering information to those who need it within the organization. We can identify external applications such as the corporate Web-based accounting system or Expedia.com that can be tied into the portal seamlessly using Portal's single sign-on feature. Lastly, we can identify new applications or functions such as personal productivity pages, calendaring, and scheduling that can offer more streamlined and effective ways of doing business. Do not shy away from using the Portal development effort as a way to reengineer the business. An enterprise portal can be a very effective business process reengineering tool.

Design Prototype

In the design phase, it is important to develop a plan to logically present all of the identified information to the users that need it. In order to organize the site properly, it is critical to get to know each and every type of user of the system in more depth than was possible while working with these individuals earlier. By defining who the users of the system are and what their experience will be on the site, we can begin to lay out the Portal site structure in a way that our users will appreciate. Otherwise, we may end up creating a site biased by our own misconceptions and initial impressions. The development team will be using information collected from the interviews conducted earlier with line-of-business employees and managers to define scenarios for the Portal experience in a storyboard format.

Before proceeding to develop a design prototype of the Enterprise Business Intelligence Portal, we will want to work through a logical process similar to the requirements definition phase. Design steps will include

· Organize the portal for end users

· Group content according to business process

· Organize structured database information in the Dimensional Warehouse model

· Design structured and unstructured reporting mechanisms (UI)

· Design the organization of information appropriately on Portal pages

· Define site navigation controls

· Brand the Portal site with a corporate look and feel

· Establish application design standards

· Plan the remainder of the project.

Once content and information for the BI Portal has been identified, it is important to organize the information within Portal Page Groups (replaces the Content Area in Portal release 1) and in applications. It is also important to display it logically on Portal pages so that users can make sense of it and retrieve it easily. Well thought out categories and perspectives can greatly enhance the ability to search for unstructured documents. Devise Portal categories, perspectives, groups, Page items, and portlet providers in a way that will allow us to segment and categorize unstructured and structured information assets so that we can later render them on pages and display them logically for users.

Dimensional modeling or "star schema" design is an important Business Intelligence database design method for the Business Intelligence Portal. Dimensional data models are always focused around a central fact table. The fact table contains multiple keys and numerous facts which are normally figures or units of measure that can be summed or averaged to determine trends or facts for a particular subject area, as shown in figure 4. Each of the keys in the fact table always relates to a single primary key in a dimension table which contains the descriptive information about the data in the fact table. Dimension tables always give context to user queries and provide the constraints and parameters for all user queries. The resulting physical table design looks not unlike a star, hence the alternative name for a dimensional schema, “star schema”. Star schemas have many advantages over the traditional normalized ER schema design. First and foremost is performance. The dimension tables and the fact table are heavily indexed on their key structure and these indexes drive all queries of the fact table. By selecting facts from the fact table and "driving" the query into the fact table with one or more dimension table keys, no more than one highly efficient index driven pass of the database is needed to satisfy a users query constraints. 
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Figure 4 - Dimensional Modeling for Decision Support
A query through millions of records can be satisfied fairly quickly in this environment. Most ad hoc query tools, including Oracle 9iAS Discoverer, are designed to perform optimally in this star schema environment and don't necessarily perform well within traditional OLTP schemas. 

It is incumbent upon the development team to identify like data entities and research and resolve discrepancies for migration of data to the data warehouse. The job of integrating data is by far the most excruciating task in the job of creating a data warehouse and it is made much easier if one definitive data source for information can be identified rather than pulling data from multiple legacy sources. Essentially the job of integration includes the following:

· identify the source for all warehouse data; 

· resolve multiple source data mapping issues; 

· resolve key structure discrepancies; 

· clean the dimensional descriptive data and convert it if necessary to one standard (ie. Balt., BALT., Bal => Baltimore); 

· tag all fact records with a time dimension key (usually a Julian date); 

· create derived data items from source data; 

· create default data when no data is available; 

· summarize multiple operational records, if needed. 

At the outset of a project, decisions on what to include in the Business Intelligence Portal may be difficult to make because the users of the system can’t see the results and can’t visualize what the portal will look like. This is when a design prototype of the system comes into play. The Sales division can make a better decision about what customer information to store after they see the Sales manuals and corporate Sales Knowledge base online alongside the electronic ad hoc and structured reports or forms that offer drill down analysis of customer buying habits. A formal demo of a working prototype can go a long way toward easing the decision-making process of what does and doesn’t go into the portal and how content and applications should be rendered. If after the demo the Sales division makes a decision to keep the same structured and unstructured data in the portal and expand the project in new directions, they will have made that choice with a little better education about what a portal is all about. The first prototype phase should populate a subject area that is limited in scope and achievable yet desirable enough by upper managers within the organization to secure high level corporate visibility and quantifiable Return on Investment. 

User Interface Considerations

We have concentrated to this point on the underlying structure of the Portal – what types of information your Business Intelligence Portal will report on.  This is by far the most time intensive and important part of building a solid Business Intelligence reporting environment. Users however will always focus on the User Interface. To the extent that they can feel comfortable navigating the site and can obtain the information they need easily, your BI Portal will be successful. Consider in the design process that the portal will likely be the corporation’s dashboard that integrates and displays all corporate information. If you design for an all Oracle environment using the 9iAS and 9i Oracle Developer Suite (ODS), you may utilize Portal, Oracle Forms, Reports, and Oracle Discoverer in a seamless way to offer a full role-based decision support environment to your users. If your organization offers Ecommerce goods and services and there is a requirement to evaluate how you might attract clients more effectively to your web site, consider also using Oracle ClickStream intelligence within your BI Portal. Clickstream Intelligence allows analysis of web traffic using Discoverer to identify which web pages are most effective and have the most user traffic. Oracle Personalization collects the same kind of information, analyzes that information using data mining techniques, and offers predictive analysis of what items a prospective client may buy. That information can be used on the fly to offer personalized selling on the Ecommerce web site. 

When developing the BI Portal ad hoc query environment with Discoverer, you will initially set up Business Areas that are logical combinations of tables or views according to business function such as Personnel or Sales. Using the Administration Edition of Oracle 9iAS Discoverer, business areas can be created directly from the table definitions within the Oracle Designer or Oracle Warehouse Builder repository, or by loading tables from the online dictionary. Joins are created by default within a Business Area for all tables that have matching primary and foreign keys. The table schema definition must have been created using primary/foreign key constraints or matching column names in order for Discoverer to automatically recognize join criteria. Joins can be represented in composite folders by joining items from multiple folders into a single new folder. Administrative creation of joins is the only method available to provide users access to more than one folder at a time. Users are prevented from joining tables on the fly in the query tool.

The hierarchy tab allows the administrator to set up date and item hierarchies so that users can make logical drill down queries. Date drill hierarchies are created by default as long as dates are in the Oracle date format. Make sure dates in the date dimension table are in Oracle date format with a link to the fact table using the unique Julian date. Drill down relationships such as region-state must be created by the administrator using an easy drag and drop function. When designing and populating the dimension tables we found it was a good idea to denormalize tables such as location by putting full names in a identifier field, with a properly and fully spelled out city, county, state, zip code, and region name in separate fields in the table. We linked the location table to the fact table by creating a synthetic key that linked the tables by the identifier ID (such as factory_ID). In this way, queries can be roll up to a high level to total by region and  factory totals can be drilled down into by product. Unless spelling in the dimension table is consistent, queries that might determine factory output for all plants in "Baltimore" will be erroneous.

Develop at least five Discoverer queries for your prototype and then integrate them into the Portal Page Groups (formerly Content Area) and categorize the Discoverer workbooks using Portal categories and perspectives.  This is a powerful way to allow users to quickly identify the right Discoverer queries that relate to their job function and query needs. Manage the proliferation of user developed workbooks by giving various power users the Manage Items with Approval privilege so that anyone with Publish with Approval privileges can add new workbooks to pages subject to publish approval by a designated manager who has Manage privileges. In this way portal standards can be enforced and the quality of the BI Portal site will remain high.

Use Oracle Forms, reports and particularly charts liberally throughout the site and use drill downs where possible. When developing forms and reports, keep entry or query fields to an acceptable length that conforms to the length of the database table field. When developing Portal HTML forms that have a simpler look and feel, try not to wrap fields or make them unwieldy. Make sure there is some blank space going down the page between fields and don’t bunch fields together. Rather than placing fields all over the form, place the entry fields aligned linearly going down the page. Place field name tags to the left of each field and right-justify them flush with the field they identify. Try to keep the form centered on the page and don’t allow the form to go off the page to the right. Let it go beyond the bottom of the page only if necessary. Try to align the header for the form or report with the fields of the form to reinforce the left margins of the form and keep the lines of the form looking cleaner. Keep terms simple and use abbreviations when necessary—and only if they are easily understood and meaningful. Only use business terminology common to the organization.

Business Intelligence systems are probably not complete unless they are built with alerts that show thresholds, both good and bad, that have been crossed.  More passive alerts can be developed using Discoverer’s color coded alerts invoked from the main menu under Format | Exceptions, as shown in figure 5.  This will highlight thresholds in yellow that need attention or identify problems to take action on in red. Additionally there are built in packages and API’s such as the JavaMail API that allow applications to send email alerts from an Oracle database should a threshold be reached in the database. Integrating Oracle Wireless within your Portal application can extend this capability to pagers or cell phones in a wireless mode. Smart limited use of alerts will result in a much more proactive Business Intelligence environment and one that your users will appreciate. Don’t overdo it though!
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Figure 5 – Discoverer’s Exceptions Alert

Summary

The Oracle Portal Business Intelligence environment offers all the tools necessary to build a robust Business Intelligence environment for your users that combines a rich structured data query environment that even offers the ability to classify documents and reports and provide unstructured document text searches using interMedia. It is important when developing a Business Intelligence Portal to use a User-centric data and information driven design methodology when architecting the system. Once the dimensional design is complete and the tables have been built and populated, the Data Administrator should spend time drilling down into the detail data using the Oracle 9iAS Discoverer tool to ensure that the quality of the data is proper and consistent. Executing queries during the initial prototype phase of a Warehouse project using Discoverer can be an excellent method of discovering data anomalies and problem areas. Ensure that the Portal that will serve as the delivery mechanism and support architecture for all of your structured and unstructured data presentation layer is developed in such a way that information is delivered across functional boundaries but with proper role-based security embedded within all applications. This is particularly true in HR applications and in the medical field where HIPPA compliance issues dictate that privacy concerns are paramount. Utilize drill down and drill out capability in your application from charts and graphs in Discoverer or Portal applications in your presentation layer. Lastly consider employing limited but effective usage of alerts strategically within the application to notify users when thresholds are hit and action is required. Developing a proactive Business Intelligence Portal can result in a significant ROI for your organization and more importantly aid management in achieving the all important one to one relationship with your current and prospective clients and buyers.
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