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Audience

Preface

This guide introduces readers to Oracle Business Intelligence. It provides an overview
of what you can do with Oracle Business Intelligence, and it explains concepts that
you need to understand as you plan to implement a business intelligence solution.

Oracle Business Intelligence Concepts Guide is intended for information consumers,
report creators, analysts, data providers, DBAs, and application developers who
perform the following tasks:

= Use data analysis to help make business decisions

= Develop custom reports for their own use and for other users

= Prepare data for analysis

= Administer Oracle Database for a business intelligence system

= Develop custom solutions for analyzing data stored in an Oracle database

To use this document, you need no prior experience with business intelligence
software.

Documentation Accessibility

Our goal is to make Oracle products, services, and supporting documentation
accessible, with good usability, to the disabled community. To that end, our
documentation includes features that make information available to users of assistive
technology. This documentation is available in HTML format, and contains markup to
facilitate access by the disabled community. Accessibility standards will continue to
evolve over time, and Oracle is actively engaged with other market-leading
technology vendors to address technical obstacles so that our documentation can be
accessible to all of our customers. For more information, visit the Oracle Accessibility
Program Web site at

http://www.oracle.com/accessibility/

Accessibility of Code Examples in Documentation

Screen readers may not always correctly read the code examples in this document. The
conventions for writing code require that closing braces should appear on an
otherwise empty line; however, some screen readers may not always read a line of text
that consists solely of a bracket or brace.

Vii



Structure

Accessibility of Links to External Web Sites in Documentation

This documentation may contain links to Web sites of other companies or
organizations that Oracle does not own or control. Oracle neither evaluates nor makes
any representations regarding the accessibility of these Web sites.

TTY Access to Oracle Support Services

Oracle provides dedicated Text Telephone (TTY) access to Oracle Support Services
within the United States of America 24 hours a day, seven days a week. For TTY
support, call 800.446.2398.

This guide is structured as follows:

Chapter 1, "The Oracle Business Intelligence Solution"

This chapter provides a general introduction to business intelligence and shows you
how Oracle Business Intelligence helps you answer business questions. It is written for
business users and IT professionals.

Chapter 2, "Technical Fundamentals for Implementation"

This chapter describes fundamental concepts for building a business intelligence
solution with Oracle Business Intelligence. It focuses on data structures and metadata
for reporting and describes options for reporting tools and delivery mechanisms. This
chapter is written primarily for IT professionals.

Chapter 3, "Example Implementations"

This chapter provides sample scenarios for two different Oracle Business Intelligence
solutions. It is written primarily for IT professionals.

Appendix A, "Oracle Business Intelligence Packaging"
This appendix lists the components of different Oracle Business Intelligence packages.

Related Documents

viii

For more information, see these Oracle resources:
»  Oracle Application Server Installation Guide
»  Oracle Business Intelligence Discoverer Plus User’s Guide

»  Oracle Business Intelligence Discoverer Publishing Workbooks in Oracle Application
Server Portal

»  Oracle Business Intelligence Discoverer Viewer User’s Guide

»  Oracle Business Intelligence Discoverer Administration Guide

»  Oracle Reports Building Reports

»  Oracle Application Server Reports Services Publishing Reports to the Web
s Oracle Warehouse Builder User’s Guide

»  Oracle Data Warehousing Guide

»  Oracle OLAP Application Developer’s Guide

»  Oracle Data Mining Concepts



»  Oracle Data Mining Application Developer’s Guide

»  Oracle Data Mining Administrator’s Guide

= Oracle Business Intelligence Beans Help (in Oracle JDeveloper)

= Oracle Business Intelligence Spreadsheet Add-In Help (in Microsoft Excel)

The Oracle Technology Network (OTN) provides services and resources that
developers, DBAs, and architects need to build, test, and deploy applications using
Oracle products and industry-standard technologies. It provides free access to
documentation, release notes, white papers, product announcements, and other vital
information. The OTN Web site is at

http://www.oracle.com/technology/index.html
The OTN Web site for Business Intelligence is at

http://www.oracle.com/technology/products/bi/index.html

Oracle By Example Series

The Oracle By Example (OBE) series provides hands-on, step-by-step instructions on
how to implement various technology solutions to business problems. OBE contains
numerous lessons on Business Intelligence from its Web site at:

http://www.oracle.com/technology/obe/start/bi.html

Following is a list of some of these lessons.

OracleBI Discoverer
The OracleBI Discoverer area includes these and other lessons:

»  Creating Business Intelligence Reports Using OracleBI Discoverer Plus OLAP
= Analyzing Sales History Information using OracleBI Discoverer Plus Relational
= Viewing Sales History Information Using OracleBI Discoverer Viewer

= Creating a Business Intelligence Dashboard Using OracleBI Discoverer Portlets

OracleBIl Spreadsheet Add-In
The OracleBI Spreadsheet Add-In are includes this lesson:

= Using the OracleBI Spreadsheet Add-In

OracleBl Beans
The OracleBI Beans area include these lessons:

= Develop Business Intelligence Applications Using OracleBI Beans

= Develop Business Intelligence Objects Using OracleBI Beans

Oracle Reports
The Oracle Reports area includes these and other lessons:

»  Creating a Report Using the Report Wizard

»  Creating a Graph Using the Graph Wizard

= Applying Conditional Formatting in a Paper Report

= Applying Conditional Formatting in the JSP Web Source



Oracle Warehouse Builder

The

Oracle Warehouse Builder area these and other lessons:
Importing Source Metadata

Defining a Target Module

Dimensional Design Using Oracle Warehouse Builder
Designing ETL Data Flow Mapping

Designing Process Flows

Oracle Database: Business Intelligence and Data Warehousing

The Oracle Business Intelligence platform area includes these and other lessons:

» ETL Infrastructure Inside Oracle Database 10g

= Populating Your OLAP Analytic Workspace Using Analytic Workspace Manager

= Solving Business Problems with Oracle Data Mining

»  Using Basic Database Functionality for Data Warehousing

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

monospace Monospace type indicates commands within a paragraph, URLs, code

in examples, text that appears on the screen, or text that you enter.




1

The Oracle Business Intelligence Solution

This chapter describes what business intelligence is and what you can do with Oracle
Business Intelligence. It contains the following sections:

= What is Business Intelligence?
= Answering Business Questions with Oracle Business Intelligence

= Sharing Answers to Business Questions

What is Business Intelligence?

Business intelligence (or BI) is the process of getting information about your business
from available data. In the Information Age, corporations have at their disposal
massive amounts of data, collected in transactional systems. These systems are
essential for businesses to keep track of their affairs.

Having data is not the same as having information. Data becomes information when
you can use it to answer business questions, so you can understand your business
better. Business intelligence allows you to answer those questions, so that decision
makers at all levels can respond quickly to changes in the business.

Business intelligence provides answers to basic questions such as:

= What are my five top selling products?

=  How do my sales this year compare to sales last year?

= Whatis the 3-month moving average of my sales?

Business intelligence can also answer more probing analytical questions such as:
= Why are sales down in this region?

= What can we predict for sales next quarter?

= What factors can we alter to improve the sales forecast?

» How will our margins improve if we run this promotion?

= What factors differentiate our high value customers from other customers?
= Which products do customers buy together?

= Which customers are most likely to buy a particular product?

= Which transactions may be fraudulent?

The Oracle Business Intelligence Solution 1-1



What is Business Intelligence?

Business Intelligence and Transactional Data

Business intelligence begins with the day-to-day information that you need to run
your business. You need to know what was ordered yesterday and what was shipped.
You need to know which accounts are more than 30 days outstanding. You need to
know the volume of calls that come into a call center. This information comes from the
data that you collect during business transactions, in an operational system such as
Oracle E-Business Suite. Oracle Business Intelligence gives you access to this
transactional data, so that you can report from it to find current information.

Business Intelligence and Data Warehousing

For many business intelligence questions, you need historical data or data from a
number of different sources. The solution for this kind of business intelligence is often
built upon a data warehouse and is part of the data warehouse environment.

A data warehouse is a relational database that is designed for query and analysis
rather than for transaction processing. It contains historical data derived from
transaction data, but it can include data from other sources. Data warehouses separate
analysis workload from transaction workload and enable an organization to
consolidate data from several sources.

Data warehouses often integrate data from a number of transactional systems, making
it possible to compare and to analyze data from a broad base of source data. After data
is loaded into a data warehouse, it is not changed except to correct errors. This
integration of nonvolatile data allows the data warehouse to be a single source of truth
for answering business questions.

Unlike transactional systems, data warehouses store historical data. This historical
data is crucial to business intelligence, which requires analysis of past performance.
Business intelligence uses this historical data for time-based analysis and trend
analysis.

Data warehouses organize data around business subjects, such as customers, products,
and time. These business subjects form the basis of the business questions that
business intelligence answers.

In addition to a relational database, a data warehouse environment can include an
extraction, transformation, and loading (ETL) solution, online analytical processing
(OLAP) and data mining capabilities, client analysis tools, and other applications that
manage the process of gathering data and delivering it to business users.

Oracle Business Intelligence and Oracle Database

Oracle Database includes a rich set of data warehousing features and functions, so an
Oracle data warehouse can be tuned for very fast analytic queries on very large data
sets. Oracle Database also features a full set of statistical functions, such as ranking
functions, time-series functions, linear regression, descriptive statistics, correlations,
hypothesis testing. Oracle Business Intelligence components leverage many of these
statistical functions.

Oracle OLAP and Oracle Data Mining are database options that are part of the data
warehousing environment, providing advanced analytic features. Oracle Business
Intelligence leverages these and other database features and options as it supports
analysis of business data, to answer your business questions.

1-2 Oracle Business Intelligence Concepts Guide



What is Business Intelligence?

Oracle Business Intelligence Components

Oracle Business Intelligence includes a number of components that make it possible
for you to answer business questions from your data.

Components for Structuring Data for Analysis
Oracle Business Intelligence includes the following components for preparing your
data for analysis:

= Oracle Business Intelligence Warehouse Builder (OracleBI Warehouse Builder) for
designing, implementing, and maintaining a data warehouse environment and the
metadata for building reports

= Oracle Business Intelligence Discoverer Administrator (OracleBI Discoverer
Administrator) for creating and maintaining a business-oriented view of relational
data for other OracleBI Discoverer components

= Analytic Workspace Manager for structuring data for advanced analysis

Components for Analyzing Data and Creating Reports

Oracle Business Intelligence includes the following components for analyzing data
and creating reports:

= Oracle Business Intelligence Discoverer Plus (OracleBI Discoverer Plus) for
creating standard and ad-hoc reports

= Oracle Reports for creating high-fidelity enterprise reports

= Oracle Business Intelligence Spreadsheet Add-In (OracleBI Spreadsheet Add-In)
for working directly in Microsoft Excel, to query analytic data

= Oracle Data Miner, which is the graphical user interface for Oracle Data Mining,
for performing data mining, such as response modeling, market basket analysis,
and customer profiling and clustering.

= Oracle Spreadsheet Add-In for Predictive Analytics for performing one-click,
automated data mining in Microsoft Excel

Components for Publishing and Interacting with Reports

Oracle Business Intelligence includes the following components for sharing reports
with others:

= Oracle Business Intelligence Discoverer Portlet Provider (OracleBI Discoverer
Portlet Provider), which supports publishing reports in OracleAS Portal

= Oracle Reports, which supports the publication of enterprise reports to a printer, to
the Web, and in OracleAS Portal

= Oracle Business Intelligence Discoverer Viewer (OracleBI Discoverer Viewer),
which supports viewing reports and analyzing data in a Web browser

Components for Building Custom Applications

Oracle Business Intelligence includes the following component for building your own
business intelligence application:

= Oracle Business Intelligence Beans (OracleBI Beans), which, integrated with
JDeveloper, supports the development of JSP applications

Oracle OLAP supports the creation of advanced analytic functions, such as forecasting
and allocations, which you can make available in an OracleBI Beans application.

The Oracle Business Intelligence Solution 1-3



Answering Business Questions with Oracle Business Intelligence

In addition, Oracle OLAP and Oracle Data Mining have Java and SQL APIs, which
you can call in a Bl application.

Answering Business Questions with Oracle Business Intelligence

Oracle Business Intelligence allows you to answer a range of business questions. This
section describes how Oracle Business Intelligence helps you answer common
business questions:

= How Is My Business Performing?

= What Factors Are Influencing My Business?
= Where Is My Business Headed?

= Where Should We Focus Our Efforts?

How Is My Business Performing?

The most basic kind of business intelligence involves knowing the state of your
business. You need to know whether you are meeting your strategic goals, which areas
of your business are performing well and which are not, and whether conditions are
improving. With Oracle Business Intelligence, it is easy to find answers to questions
about the state of your business, such as:

= Are we making our sales targets?

= What are my five best selling products?

= Amover budget?

=  How do my sales this year compare to sales last year?
= Whatis the 3-month moving average of my sales?

= Which orders shipped yesterday?

Oracle Business Intelligence includes a number of tools to answer these kinds of
questions, including:

= Gauges
»  Conditional formatting, including stoplight formatting
= Graphs

= Sorting and ranking

Gauges

Gauges make it easy to see, at a glance, how well your business is meeting its strategic
goals. You can plot current results against a specified metric, to see quickly where the
actual data falls against the metrics. In Figure 1-1, two gauges show how well two
regions meet their profit goals for January.
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Figure 1-1 Gauges for January Profits in East and Central Regions

Profits Gauge

Analysis of Video Rentals and Video Sales
January profits January profits
400K GOk 401 A0k
20K 20K 20K B0k
I 100K I 100k
East Central
Q8K 512124
Analyze... Last Refresh Date 26-Apr-2004 04:28
Mext Refresh Date Does not refresh

Gauges are available through OracleBI Discoverer Portlet Provider.

Conditional Formatting

You can specially format data that meets a certain condition. For example, in
Figure 1-2 negative sales revenue growth appears in bold type, with a shaded
background.

Figure 1-2 Conditional Formatting of Negative Growth

Page tems || Time ©3-2001 || Channel Channel total - || Geography Ameticas ~

Sales RevenLe Sales Revenue %

Change “Year Ago
[ Electronics $5580,052.00 -38
F Hardware $919,697 .00 E1
F Peripheralz and Acceszaries F1,136,441.00 22
¥ Photo $851,873.00 47
F Softwareitther $515,509.00 -0

Conditional formatting is available through Reports Builder, OracleBI Discoverer Plus,
OracleBI Discoverer Viewer, and OracleBI Beans. When you use OracleBI Spreadsheet
Add-In, you can also use Excel to apply conditional formatting.

Stoplight formatting is specialized conditional formatting that uses traffic light colors
to categorize data. In Figure 1-3, red cells identify cities in which profit is unacceptably
low, green cells highlight categories in which profit is exceptionally high. All other
values appear in yellow. You can quickly see which cities are doing well and which
categories need attention.
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Figure 1-3 Stoplight Formatting for Profit SUM

& Region & City Profit S

1 |Central Chicage -
2 Cincinnati -
3 Dallas -
4 Louisville -
a Minneapalis -
G Hashwille -
T 5t. Louis 19,310
o |East Washington F2z.204
Pittzburgh 16,965

10 Philadelphia F22 657
11 Hew otk -
12 Mew Orleans F10,853

You can create stoplight formats with OracleBI Discoverer Plus, OracleBI Discoverer
Viewer, and OracleBI Beans.

Graphs

Graphs provide a quick overview of the state of your business. In Figure 14, a pie
graph shows how sales revenue for different product categories contribute to total
sales revenue.

Figure 1-4 Pie Graph Showing Product Category Contribution to Sales Revenue

11.80% [ Electronics

[JHardmare

26.28% i
FPeripherals and
=

Accessaries

B Ehoto

[ softwares/Other

Sales Rewenue

In Figure 1-5, a stacked bar graph shows revenues for different product categories in
different European countries.
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Figure 1-5 Stacked Bar Graph of Sales Revenue in European Countries
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Graphs are available in all reporting and delivery components of Oracle Business
Intelligence.

Sorting and Ranking

Sorting a report by its data values allows you to see your top and bottom performers
quickly. With Oracle Business Intelligence, you can also create ranking reports.
Figure 1-6 shows a ranking report in which cities are sorted by sales, within each
region.

Figure 1-6 Cities Ranked by Sales Sum

Cincinnati 1
Louisville F70.511 .56 2
5t. Louis Fd2.271.29 3
Chicago F21.58874 )
Minneapolis %17 ,1641.289 b
Mashwille 15,434 66 5]
Cralla= F14,360.22 7
E ast M e o F152,058.21 1
Washington 70,696 45 2
Fhiladelphia Fdz 49278 3
Atlanta §35,5884.51 )
Boston §34,867 .55 5
Fittsburgh F30,597 .45 5]
MNew Orleans 19 549 42 7
hliami F15,891.18 g

Oracle Business Intelligence also allows you to create a type of report that displays
only those items at the top or bottom of the spectrum. Figure 1-7 shows the top five
products based on growth in sales revenue.
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Figure 1-7 Top Five Products Based on Growth in Sales Revenue

Page tems || Time Gd-2001 - [ Channel Channel total || Geography Wiorld total -

Sales Sales Revenue %

Revenue Change Year Ago
Y Bio F355 423.00 163
Fly Fizhing $4 556.00 BE
Martial &z Champions F15147.00 44
Coarnic Book Heroes 1091500 41
Smash up Boxing F27 ors.00 41

You can create ranking reports through Reports Builder, OracleBI Discoverer Plus,
OracleBI Discoverer Viewer, OracleBI Spreadsheet Add-In, and OracleBI Beans.

What Factors Are Influencing My Business?

Business Intelligence also helps you find the factors that contribute to the successes in
your business, as well as the underlying causes of business problems. With Oracle
Business Intelligence, you can answer questions such as the following:

Why are sales down in this region?

Where are sales down? And for which products?

Which products contribute most to our profits?

How did introducing that new line affect the sales of our existing offerings?

Which factors most influence whether someone is likely to buy our products?

Oracle Business Intelligence supports answering these types of questions by providing
the ability to:

Display exception data
Drill interactively in data
Change data layout interactively

Mine data to determine attribute importance

Displaying Exception Data

When you are investigating underlying causes, it is often helpful to display only
exception data. For example, the report in Figure 1-8 shows only the products where
sales revenue is down more than 20% from the previous year. The results are sorted by
the percentage.
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Figure 1-8 Products Where Sales Revenue Is Down More than 20 Percent

Page tems _ Time @4-2001 - _ Channel Channeltotal _ Geography World total

Sales Revenus Sales Revenue %

Change Year Ago
5.3 Minitower Speaker 287 807 -6
1.44ME External 3.5" Dizkette SA4F -68
D%D-R Disc with Jewel Caze, 4.7 GB BB 953 -45
Hatne Theatre Package with DYD-Audiofideo Play 431 428 -35
CD-F: Mini Discs 12,717 -33
Deluxe Mouse 34 4582 -32
IMternal 53 CD-ROM 12541 -30
Model CD 3272 Tricolor Ink Cartridge 25 641 =28
Envoy Ambassadar G00,209 -26
05 Documentation Set - Ralian 17,735 -

Reports Builder, OracleBI Discoverer Plus, and OracleBI Spreadsheet Add-In all
provide wizards that allow you to create exception reports quickly and easily.

Interactive Drilling

Interactive reports support the investigation of the reasons behind the numbers. You
can drill to show more detail, and you can rearrange data to see it in another way. The
report in Figure 1-9 highlights product categories that have negative sales revenue
growth.

Figure 1-9 Crosstab Showing Negative Sales Revenue Growth in Electronics

Page tems |[Z| Time @3-2001 [ Channel Channel total « || Geography Americas

Zales Revenue % Change
Sales Revenue
Year Ago
} Electronics F550 052.00 -38
¥ Hardware F919 697.00 E1
F Peripheralz and Accessories 1,136,441.00 22
F Phato $5851 673.00 47
¥ SoftwareiCther F518 509.00 -0

Figure 1-10 shows the same report, after drilling down to show more detail for the
Electronics category. You can see that Game Consoles had positive growth, and that
the negative growth for Home Audio brought down the sales revenue growth for the
Electronics category as a whole.
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Figure 1-10 Crosstab Drilled Down to Show Electronics Subcategories

Page tems _ Titme @3-2001 + EChannel Channel total - _ Geography Americas v
Sales Revers Zales Revenue % Change
Year Ago
w Electronics F5aE0,052.00 -38
F Game Consoles B 137,743 =}
F Home Sudio 339,565 -54
F ¥ Box Acceszaries 23,332 a4
F % Box Games 79,442 5
¥ Hardwware $919 697 .00 1
F Periphierals and Accessories $1,136 441 .00 22
F Photo 551 57300 47
¥ Softwarefther $515,509.00 -0

You can also drill down in a graph. Figure 1-11 shows a graph of the Sales Revenue
Percent Change Year Ago for different product categories. By clicking an underlined
label, you can see a graph of the contributors for that product.

Figure 1-11 Graph of Sales Revenue % Change Year Ago

&0

=]

0 Sales

Revenue
20 M <
W

u] — “fear Ago
=20
=40

Electronics FPeripherals and Accessaries Software/Other

Hardware Fhoto

Figure 1-12 shows the same graph after clicking the Electronics label. You can see the
effect of Home Audio on the Electronics category.
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Figure 1-12 Graph After Drilling On Electronics

G0
a0
Revenue
a | K3
Change
-20 “Feadr Ago
-0
-60
Zame Consales ' Box Accessories

Home Audic  Box Games

t Electronics

Drillable reports are available through Reports Builder, OracleBI Discoverer Plus and
OracleBI Discoverer Viewer, and through OracleBI Beans.

Interactive Layout Changes

You can also change the layout of the data to see it in a different way. Figure 1-13
shows the crosstab from Figure 1-9. In this view of the data, you can examine the Sales
and Sales Revenue Percent Change together, by product category.

Figure 1-13 Sales and Sales Revenue Percent Change by Product Category

Page tems 2| Time @3-2001 - || Channel Channel total = || Geography Ameticas -

Sales Revehue % Change
Sales Revenue
Year Ago
¥ Electronics $580,052.00 -38
F Hardware 91969700 &1
F Peripherals and Accessories 1 136 441.00 22
¥ Photo $8581,673.00 47
F =oftware/ther $518509.00 -0

In Figure 1-14, the data has been rearranged, or pivoted, to see where and when
revenue growth fell. You can see that the downward trend started earlier in the
Americas and Oceania than in Asia or Europe, and that the trend remained downward
through the fourth quarter in the Americas and Oceania, while in Europe and Asia, the
trend has started to reverse.
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Figure 1-14 Sales Revenue Percent Change by Time and Geography

Page Items”ﬂ Procuct Home Audio v”_| Chanrnel Channel total = u_| Measure Sales Revenue % Change “Year 4go =
[ 4 Americas [ 4 Azia [ 4 Euraope [ 4 Qoeania

¥ G1-2001 45 B2 e 251

¥ 222001 -1 20 17 -4

¥ Q32001 -54 -53 53 53

¥ E4-2001 -60 -44 -43 -6&

Interactive reports are available through Reports Builder, OracleBI Discoverer Plus
and OracleBI Discoverer Viewer, and through OracleBI Beans.

Data Mining: Attribute Importance

You can use Oracle Data Mining to find the factors, or attributes, that most strongly
influence behaviors in customers or employees. For example, you can discover the
attributes that matter most when you want to identify customers who are likely to
make a purchase, so you can focus a marketing campaign efficiently. Figure 1-15
shows an assortment of customer attributes. The three most telling attributes are
household size, marital status, and whether a customer has responded to previous
promotions. Bars with negative values indicate attributes that you should not
consider; they only confuse matters.

Figure 1-15 Data Mining: Attribute Importance
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0.6
014
0.1z
0.0
0.0
.06
0.04
.o --———-------
-0.02
I ¥ ® < F I O« = o@mMm:=EErOD DS = T O -4 0 0T 10 T @ Ok
O Tl & 20T OMS % LELQpg Tea @My I CZ
cmx 0omzowIl_ = c im0l Qgw=xa =1 oI - = 3 L =
w = =z 0 mecl,2 2 92 T g g 3212 mn L 5 &5c
m = m I s mEow el o @ 5 L= 2 =
TFol, prloaFzzelamgleny F2oZ PP
B, A% F283 Z2Mz@biLedn EZl 0%
o 40 = r 2 omm zm|'~"—umcmﬂz U
|—|r.nm 2 F = 1 T =5 5 4 = I'_—i'UID
w & 20 m o - ;:"pf"x ol = 5=
Hc =z o mol w02 eom CE g = m R m
REs o, Tz ZsRil fgs 2 B4
= (=] T - =1 3 0o
wn I
= - S 2% o = g o m
§ o o =3 3 [w] [ Y
o E I 5 = ! =
m I o = o
wn % = = =
m “ =
=

1-12 Oracle Business Intelligence Concepts Guide



Answering Business Questions with Oracle Business Intelligence

Oracle Data Mining is an option to Oracle Database. It includes Oracle Data Miner, a
graphical interface that supports the creation of data mining models, for attribute
importance and other data mining analyses.

Where Is My Business Headed?

It is not enough to know the state of your business and how the business got to be
where it is. You need to be able to look ahead, to identify trends, and to plan for the
future. Oracle Business Intelligence helps you answer forward-looking questions, such
as:

= What can we predict for sales next quarter?

= What factors can we alter to improve the sales forecast?

= What are our hot items going to be? How many should we make?
= How many employees will we need for this new project?

= How much should we budget for shipping?

To help you answer these types of questions, Oracle Business Intelligence provides
support for:

= Trend analysis

= Modeling and planning

Trend Analysis

Trend analysis is at the heart of business intelligence. With Oracle Business
Intelligence, trend analysis is easy. Graphs are ideal for showing trends. You can
display data over time to see historical trends. For example, Figure 1-16 shows sales
revenue and margin trends.

Figure 1-16 Graph of Trends in Sales and Margin

Sales vs. Percent Margin

F18M 26
F16M 32
140 \’/ 28
F12M 24
F10Mm 20
F2M 16
6 12
Fhd g
F2Mm El
FOM u]
1902 1909 2000 2001
== Sales Rewenue hlargin %

You can use time-based calculations, such as moving averages, to show trends, as is
shown in Figure 1-17.
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Figure 1-17 Sales Trends Using Moving Averages

Moving Averages for Sales
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Modeling and Planning

To extend trend analysis into the future, you can add models that predict future
numbers based on past trends. Figure 1-18 shows two models that predicts sales
revenue. The straighter line is a linear forecast, and the other line is a forecast that
better fits the actual sales revenue so far.

Figure 1-18 Linear and Best Fit Forecasts
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Forecasting is available in the OLAP option to Oracle Database. You can use OracleBI
Beans to build a forecasting application.

Where Should We Focus Our Efforts?

Beyond forecasting and planning, you need sophisticated analytics to support crucial
business decisions. With Oracle Business Intelligence, you can answer complicated
business questions, such as:

» How will our margins improve if we run this promotion?
= What promotions should we run?
= What products can we cross-sell to our existing customers?

= Which customers should we target?
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To help you answer these types of questions, Oracle Business Intelligence supports:
= What-If analysis

= Advanced analytics and data mining, for market basket analysis, customer
response modeling, customer profiling and clustering, and predictive analytics

What-If Analysis

As you are considering new campaigns or business changes, it helps to be able to
model different scenarios to examine the outcomes of different choices. Figure 1-19
shows a model for sales revenue, sales cost, and margin percentage for a scenario that
includes no promotional campaigns. Sales revenue and sales cost are plotted against
the left Y-axis, and margin percent is plotted against the right Y-axis.

Figure 1-19 What-If Model for No Promotional Campaign
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W Salez Revenue []Sales Cost = hdargin %

Figure 1-20 shows a model for using an Internet promotion over the last three months
of the year. While both sales cost is higher for the months that the promotion runs,
sales revenue nearly doubles for these months, and margin percent jumps significantly.
Note that the scale of both Y-axes changes to accommodate higher values.
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Figure 1-20 What-If Model for Internet Promotion
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Modeling is available in the Oracle Database OLAP Option. You can use OracleBI
Beans to build a what-if application.

Data Mining: Classification and Regression

Oracle Data Mining allows you to answer questions such as which customers are
likely to buy a particular product. Figure 1-21 shows customers who are predicted to

buy a product (PREDICTION = 1), along with the factors that most influence whether
they will buy.

1-16 Oracle Business Intelligence Concepts Guide



Answering Business Questions with Oracle Business Intelligence

Figure 1-21 Customers Most Likely to Purchase a Product

PREDICTIONM |PROBAEILITY HOUSEHOLD_SIZE MARITAL _STATUS PROMO_RESPOMD
1 0.9950074 3 Married 1
1 0.99590455 3 Married 1
1 0.996209 4-5 Married 1
1 0.99616426 3 Married 1
1 0.9955955 3 Married 1
1 0.99574345 4-5 Married 1
1 0.99530853 4-5 Married 1
1 0.99462654 3 Married 1
1 0.93180144 4-5 Married 1
1 0.9809756 3 Married 1
1 0.99014354 3 Married 1
1 0.9589506 3 Married 1
1 0.8557133 3 Married 1
1 0.9852018 3 Married 1
1 0.89575267 3 Married 1
1 0.9874358 3 Married 1
1 0.953276283 3 Married 1
1 0.93042504 2 Mabsent 1
1 0.5794049 4-5 Married 1
1 0.97818126 3 Married 1
1 0.969211 4-5 Married 1
1 0.96817725 3 Married 1
1 0.95431817 3 Married 1
1 0.9527563 3 Married 0
1 0.9523542 3 Married 0
1 0.944631593 4-5 Married 0

Armed with this information, you can then pull data for customers who are married,
have three in their households, and who have responded to previous promotions, and
you can focus your campaign on these customers.

Classification analysis and regression analysis are available in Oracle Data Mining.

Data Mining: Market Basket Analysis

Market basket analysis helps you see items to cross-sell in a store. Figure 1-22 shows
the items that are most often purchased with a CD-ROM. About 15% of sales
transactions include both a CD-ROM and a five pack of high-speed, read-write CDs.
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Figure 1-22
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Market basket analysis is available in Oracle Data Mining.

Report Styles for Answering Business Questions

The report components that you use to display data can have a big impact on how well
you understand the information. Oracle Business Intelligence supports a number of

components for displaying data, including:

You can arrange these components freely, so it is easy to produce reports such as:

Tables

Crosstabs

Graphs

Text areas

Master-detail reports

Break reports

Linked reports

Shipping labels

Form letters

Sharing Answers to Business Questions

It is not enough to analyze data and to create reports. You must also deliver the results
of your analysis. Oracle Business Intelligence provides a wide range of ways to present

information. You can deliver information:

In a Web dashboard

In an interactive Web application

In print

As an e-mail attachment

In Excel
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Presenting Information in a Dashboard

Dashboards are increasingly popular as a way to present business metrics. You can
display a number of key metrics in a dashboard application. For example, Figure 1-23
shows a dashboard that contains gauges and stoplight formats. You can set parameters
in the dashboard to see information about different regions and different years.

Figure 1-23 Business Intelligence Dashboard
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OracleBI Discoverer Portlet Provider, in conjunction with OracleAS Portal, makes it
easy to create dashboards that can be displayed in a Web browser. An OracleBI
Discoverer workbook can contain the results of all kinds of analyses, from simple lists
to forecasts and data mining results.

To deploy to other application servers, you can also use OracleBI Beans to develop
dashboard applications.

Presenting Information in an Interactive Web Application

You can also present reports in a Web application, where others can interact with them.
They can change the content and the display of the data. They can format the data,
rearrange it, drill in it, and save their changes. Figure 1-24 shows an interactive report
in OracleBI Discoverer Viewer. This report was displayed from a link in the dashboard
in Figure 1-23.

The Oracle Business Intelligence Solution 1-19



Sharing Answers to Business Questions

Figure 1-24 Stoplight Report in OracleBI Discoverer Viewer
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OracleBI Discoverer Viewer presents interactive reports that you create with OracleBI
Discoverer Plus.

Presenting Information in Excel

Many people are comfortable using Microsoft Excel, for reporting and analysis.

Exporting to Excel
You can analyze data in OracleBI Discoverer and export the results in Excel format.

You can export data to Excel from OracleBI Discoverer Plus and from OracleBI
Discoverer Viewer. From Oracle Reports, you can publish reports to comma-separated
or tab-delimited formats, which can be imported into Excel.

In Oracle Data Miner, you can create and run data mining models and export the
results to Excel.

Working Directly in Excel
With Oracle OLAP or Oracle Data Mining, you can work directly in Microsoft Excel.

OracleBI Spreadsheet Add-In allows you to connect to the database from Excel, which
gives you the familiarity of Excel with the analytic capabilities of OLAP. The same
interface that makes it easy to select data in OracleBI Discoverer Plus OLAP is
available in OracleBI Spreadsheet Add-In. The data is stored in Oracle Database, and
you connect to the database when you open the spreadsheet. This reinforces the
database as the single source of truth for business data.

Oracle Spreadsheet Add-In for Predictive Analytics presents simplified data mining in
Excel. You can use the Explain feature to help you understand your current data; for
example, you can find factors that influence likelihood of purchase. You can use the
Predict feature to find likely outcomes from existing data, such as predicting which
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transactions are likely to be fraudulent. With Oracle Spreadsheet Add-In for Predictive
Analytics, you can mine data in Oracle Database, or the data can be in Excel itself.

From OracleBI Discoverer Plus Relational and from OracleBI Discoverer Viewer with a
relational data source, you can also export to the Excel Web Query format, which
allows you to run a relational query inside Excel. You cannot change this query in
Excel, but it is a live run of the report, and not just snapshot data.

When you work with a spreadsheet Add-In, you can work directly in Excel to add
sums and other calculations, graphs, formatting, and so on.

Printing Reports

You can print reports from any of the Oracle Business Intelligence reporting
components. OracleBI Discoverer has printing capabilities built in, allowing you to
print reports from OracleBI Discoverer Viewer or from OracleBI Discoverer Plus. You
can also export reports from OracleBI Discoverer in PDF format, for print quality
without the printer.

For pixel-perfect printing of all kinds of data, Oracle Reports provides enterprise
reporting capabilities. With Reports Builder, you have fine-grained control over the
layout of reports, and you can create highly polished printed reports, in Postscript, in
PCL, and in PDF formats.

As an enterprise reporting tool, Oracle Reports supports a range of printing needs,
beyond those of analytic reports. With Oracle Reports, you can print mailing labels,
form letters, invoices, checks, and other highly formatted documents.

Publishing Data to Other Formats

Oracle Reports allows you to publish reports in a wide variety of formats, so you can
use a number of applications to incorporate report data. In addition to publishing
reports in print, over the Web, and in spreadsheets, Oracle Reports allows you to
publish data in XML and RTFE.

Distributing Reports

OracleBI Discoverer makes it easy to share reports across an organization, while
preventing unauthorized access to reports. Oracle Business Intelligence Discoverer
Administrator (OracleBI Discoverer Administrator) allows you to group available data
into business areas and to allow access only to those who need it. In addition, reports
that you create in OracleBI Discoverer Plus are stored in the database, which also
allows you to control access to reports. Authorized users view the reports in OracleBI
Discoverer Viewer or OracleBI Discoverer Plus.

Users of OracleBI Discoverer Viewer can send reports to other users through e-mail.
When you use OracleBI Spreadsheet Add-In, you can easily attach the resulting
spreadsheet to an e-mail message. Those users are authenticated when they try to
connect to the data, so you do not have to worry about report recipients changing the
data and passing it on.

Oracle Spreadsheet Add-In for Predictive Analytics allows you to share the results of a
data mining application in a spreadsheet, separated from the database where the data
has been analyzed, so users do not need database access to see the results of the
analysis.

Oracle Reports supports highly sophisticated report distribution. For example, you can
schedule report distribution, such that the report can be run overnight and sent by
e-mail to a set of recipients. You can also schedule the printing of reports, and Oracle
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Reports supports bursting, where a report can be split into a number of printed
reports, based on sets of data in the report. This allows you, for example, to split a
Sales report by district and to print data for each different district as a separate report.
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Technical Fundamentals for Implementation

Implementing a business intelligence solution involves a number of people across the
organization, from information technology (IT) professionals to executives and line of
business managers. Often, however, it falls to the IT professionals to design and
implement the technical aspects of the BI solution. This chapter is addressed to these
IT professionals.

This chapter describes how Oracle Business Intelligence supports the implementation
of a business intelligence solution. It includes the following sections:

=  Consolidating Data for Analysis

= Data Models

»  Data Structures

= Metadata Models for Data Access

= Models for Data Mining

= Tools for Creating Reports

s Custom Application Development Tool

= Deploying Oracle Business Intelligence

Consolidating Data for Analysis

Data Sources

While you can use Oracle Business Intelligence to report directly against a
transactional system, most business intelligence requires historical data and data from
diverse sources, and that data must be structured for analysis. A data warehouse is the
foundation of a business intelligence solution.

OracleBI Warehouse Builder supports the process of designing and developing a data
warehouse, from identifying source data to the creation of metadata for reporting.
OracleBI Warehouse Builder takes advantage of the powerful data warehousing
features in Oracle Database. In addition, the interface in OracleBI Warehouse Builder
helps your team to consolidate data for reporting and to maintain the data warehouse
after it has been deployed.

A data warehouse usually consolidates data from a number of sources.
Operational Data

Operational data is the main source of data for reporting. This data comes from your
organization’s business transactions, which are normally stored in one or more
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relational systems. Your transactional data may be in Oracle Database, as well as other
systems. For example, your current data might come from Oracle Database, but
perhaps you have historical data in a legacy system. Or perhaps your organization has
recently acquired a company whose data is stored in a non-Oracle database.

OracleBI Warehouse Builder can read metadata from a number of different database
sources, including:

s Oracle databases

= SAPR/3

= DB2, Sybase, Informix, SQL Server, and others, through Oracle Transparent
Gateways

= ODBC

= Mainframe systems

External Data

Your business intelligence system is likely to need data other than your own
operational data. For example, to support the kind of analysis you want, you might
have demographic data from a third party vendor. This data might come through
ODBC, in flat files, or in spreadsheet files.

In OracleBI Warehouse Builder, you can use external tables to represent flat files in
relational form. External tables are read-only Oracle Database tables that behave like
regular source tables in OracleBI Warehouse Builder. The metadata for these tables is
stored in the OracleBI Warehouse Builder repository and can be used when you design
the transformation of the source data. OracleBI Warehouse Builder also allows you to
incorporate spreadsheet data in your data warehouse.

Extraction, Transformation, and Loading

As you combine data from disparate sources, you design and implement the
extraction, transformation, and loading (ETL) of the source data into a target data
warehouse.

During extraction, the desired data is identified and extracted from various sources.
Often you extract more than you will eventually need, because it is hard to identify
precisely the data that you will actually use. As you extract data, database scalability is
an issue. Because data warehouses store historical data, they grow very fast. Oracle
Data Warehousing includes a number of scalability features, and OracleBI Warehouse
Builder leverages these features.

Because a data warehouse consolidates data from disparate sources, it must be
transformed to provide accurate, consistent data for reporting. OracleBI Warehouse
Builder provides a graphical environment for modeling transformations, making it
easy to map source data to target data. OracleBI Warehouse Builder includes a solution
for name and address cleansing. This solution automatically corrects common errors
and inconsistencies in name and address data. OracleBI Warehouse Builder also
includes a match merge operator that uses business rules to consolidate duplicate
records in the source data.

Extracted and transformed data is loaded into the target data warehouse. You can
create target warehouse objects in OracleBI Warehouse Builder. The target objects can
be relational or dimensional, as described in "Metadata Models for Data Access".

In OracleBI Warehouse Builder, a mapping describes a series of ETL operations. You
define the operations when you create mappings. You can use the Mapping Editor in
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OracleBI Warehouse Builder to define these operations graphically, or you can use a
scripting interface to create mappings.

Figure 2-1 shows the Mapping Editor canvas, which defines how the target Sales table
will be populated with the joined and transformed data from two source tables.

Figure 2-1 Mapping Editor in OracleBl Warehouse Builder
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Along with mappings, you create process flows in OracleBI Warehouse Builder.
Process flows specify when mappings run and the actions that happen after a mapping
runs successfully or fails. For example, you can send e-mail notifications and run FIP
commands and operating system executables.

More Information

For more information about data warehousing, see the Oracle Data Warehousing Guide.
For more information about OracleBI Warehouse Builder features, see the Oracle
Warehouse Builder User’s Guide.

Data Models

The systems that store transactional data are designed for collecting data. Business
intelligence is designed for using and understanding that data. The data model for BI
is different from source model data. This section contrasts the two models.

Transactional Model

The transactional model, which is used in online transaction processing (OLTP)
systems, is built around relational tables, usually in third normal form (3NF).
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OLTP systems are tuned for storing and processing transactions. These systems need
to be able to handle easily the addition, removal, and changing of individual records.
The system is normalized, to ensure that the database can be updated efficiently and
accurately. The transactional model is for collecting data.

Dimensional Model

The dimensional model is designed not for collecting data, but for retrieving data in a
meaningful way. The goal of the dimensional model is to make the data
understandable to business users. There is a dimensional aspect to the way users think
about data. For example, a sales manager might say, "I want to see sales revenues by
product, region, and quarter.”" The dimensional model seeks mimic the way that users
think about business.

Dimensional data can be stored in relational tables or in multidimensional cubes, as
described in the "Data Structures” section, but the concepts are the same.

Facts or Measures

The data that users want to examine and analyze, such as Sales, Costs, and Profit, is
presented as facts or measures, depending on the physical structure of the data. This
data is usually numeric.

Dimensions

Dimensions are categorizations of data, in the way business users think of it. When
users say they want to see numbers "by" something or "over" something, they are
identifying the dimensions of the data. Common dimensions are Geography, Product,
Customer, and Time.

Individual geographical locations, products, customers, and times are called
dimension values or dimension members.

Hierarchies

Dimensions are often structured hierarchically, so that some values are grouped
"under" other values. For example, cities can be grouped under countries, and
countries under continents. A dimension can have more than one hierarchy. For
example, a Time dimension might have a calendar hierarchy and a fiscal hierarchy.

Hierarchies can define how data is aggregated and how users can navigate data in an
interactive report. For example, a hierarchy in a Time dimension can specify whether
users can drill down from years to quarters or from years to months.

Levels

Hierarchies often have several levels. For example, a Product hierarchy might have a
total level, a category level, a subcategory level, a family level, and an item level. A
Time hierarchy might have levels for days, weeks, months, quarters, and years.

Levels are more significant in some hierarchies than in others. For example, in an
Employee dimension, some individual contributors might have only one or two layers
of management, while others might have several layers. There is not a strong grouping
of all employees at a certain level.
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Data Structures

Oracle Business Intelligence supports different data structures for reporting. You can
report against transactional data, but analysis usually involves dimensional data. This
section describes structures that are used to store transactional and dimensional data.

Relational Tables in Third Normal Form

Star Schemas

Transactional data is stored in relational tables. Each table represents a relational entity,
such as customers, products, cash registers, or transactions. The attributes of the
entities are stored in table columns, and rows store individual records. For example, a
customer table would have the customer name and the customer phone number in
separate columns. Each row stores data for a different customer.

Key attributes make it possible to join data from separate tables. For example, a
customer ID can be used to join data from the customer table with data from a
transaction table.

Online transactional processing (OLTP) systems store data in these relational tables.
Data warehouses can include cleansed versions of transactional data as base tables, in
third normal form (3NF). These tables store detail data.

This detail data is not updated directly in the data warehouse. Instead, changes to the
detail data are incorporated through ETL code. The changes appear when the
warehouse is refreshed from the OLTP system.

Third normal form is a good form for ensuring data integrity for a transactional
system, where data is updated often. However, 3NF is not well suited for data that is
frequently queried or queried in a complex way. Because business intelligence systems
are tuned for data retrieval, they often have a number of denormalized tables or views.
Denormalized tables combine information that is most often needed together, to
reduce the number of joins that are required for a query.

A star schema is a relational implementation of the dimensional model. Dimension
tables hold dimension values, with attributes in each column of the table. A fact table
contains fact data, such as Sales and Cost data. It has a foreign key for each dimension,
and the composite of all the foreign keys is the primary key of the fact table. Figure 2-2
shows the structure of a star schema.
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Figure 2-2 Star Schema
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You can create star schemas in OracleBI Warehouse Builder.

Analytic Workspaces
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Figure 2-3 Analytic Cube
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Cubes store detailed data and summary data, so they are said to be presolved or
precalculated. A cube is a set of measures that have the same dimensions and
aggregation plan.

In an analytic workspace, dimensions act as indexes into the measures, so there is no
need to build separate indexes into the data. Because dimensions and measures are in
the same structure, there is no need for joins in an analytic workspace.

You use Analytic Workspace Manager or OracleBI Warehouse Builder to create
analytic workspaces. You define the structure of cubes, and you specify the source data
for the cubes. You can use star schemas as the source for analytic workspaces, but you
can also use other relational tables, flat files, and other sources to populate analytic
workspaces.

Data Structure and Preparation for Data Mining

When you use Oracle Data Mining to find hidden patterns in data and to perform
predictive analytics, you need a single relational table or view that has all of the
attributes that will be considered in data mining analysis. You can use OracleBI
Warehouse Builder to create this table, as you would any other table.

In the data mining table, each case is represented by one row in the table, and each
attribute is represented by a column in the table. The data in this table must have one
of the data types supported by Oracle Data Mining. Supported types include nested
columns and text, as well as standard data types such as INTEGER, FLOAT, NUMBER,
VARCHAR32, and CHAR.

In addition, data mining algorithms often require data preparation before the
algorithm is invoked. Oracle Data Mining includes transformations that perform the
following data-mining-specific transformations:

= Managing extreme values (such as the top 5% of the values), either by setting them
all to a less extreme value (such as the value at the 95th percentile) or by removing
them

= Grouping related values, to reduce the number of distinct values for an attribute

= Normalization to convert attribute values to a common range, so that values do
not receive inappropriate weighting because of different ranges
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The preparation necessary for a data mining application depends on the kinds of
models that will be applied to the data.

For more information about preparing data for data mining, see Oracle Data Mining
Concepts or the Oracle Data Mining Application Developer’s Guide.

Metadata Models for Data Access

It is not enough to gather the data that you need in a data warehouse. You also need to
prepare the data for reporting, by providing metadata that allows users to understand
and navigate the data, and by summarizing the data.

Metadata management is a crucial activity in BI development. If report builders cannot
understand and navigate the data, then they cannot query the data appropriately.
Even if the data warehouse contains clean, high-quality data, without good metadata,
it is very difficult to know which data structures to use for queries. Two different
business users can ask the same question of the data and come up with different
answers.

Business intelligence uses summary, or aggregate, data, to provide optimal query
performance for business users. You decide which data to summarize and how to store
the summarized data. The needs of the business users should determine which data
you decide to summarize.

The structure of the summarized data depends on the metadata model that you use for
a report. When you use a relational data warehouse, you can store summary data in
materialized views, usually separate from the detail data. When you use Oracle OLAP,
you can store summary data in an analytic workspace, which also includes the data
that it summarizes.

OracleBI Warehouse Builder provides support for creating and maintaining metadata
and for creating summaries. Also, Analytic Workspace Manager supports the creation
of analytic workspaces, which include summary data. For relational reporting,
OracleBI Discoverer Administrator supports the creation of metadata and the
management of summary data.

Relational Metadata

When you use OracleBI Discoverer Plus Relational or OracleBI Discoverer Viewer
against relational data, you use relational metadata to access the data, which can be
stored in star schemas, 3NF tables, or other relational tables. A Discoverer manager
creates an End User Layer (EUL) for this metadata.

The EUL insulates users from database complexity. It contains business areas, which
group folders for particular sets of users. Folders in the business areas represent result
sets for building reports. A folder can represent a table, a set of tables, or a query. Items
in the folders represent the columns in the result set.

The EUL may also contain:

»  Hierarchies for drilling navigation

= Joins that connect tables or views

= Conditions that filter data for reports

= Calculations created for business users

You use OracleBI Discoverer Administrator to create and maintain EULs and to control
access to different business areas. You can also create relational metadata in OracleBI
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Warehouse Builder and export it to an EUL that OracleBI Discoverer Administrator
can read.

For more information about creating and maintaining EULSs, see the Oracle Business
Intelligence Discoverer Administration Guide.

OLAP Metadata

When you use OracleBI Discoverer Plus OLAP, the OracleBI Spreadsheet Add-In, or a
custom application that includes OracleBI Beans, you use OLAP metadata to access
dimensional data, which is normally stored in analytic workspaces. In addition to the
dimensional data, analytic workspaces store OLAP metadata, where you define the
dimensions and the measures that are available to users. A cube is a set of measures
that have the same dimensions and aggregation plan.

OLAP metadata can also include:

= Hierarchies, both for aggregation and for drill navigation

= Saved selections that filter the data in a report

= Calculations for business users

As noted in "Data Structures", analytic workspaces do not require joins.

You use OracleBI Warehouse Builder or Analytic Workspace Manager to create
analytic workspaces.

When dimensional data is in a star schema, you can store OLAP metadata in the
OLAP Catalog. You use OracleBI Warehouse Builder to create this metadata. Most
business intelligence systems that use OLAP metadata use analytic workspaces, both
for better performance and for more analytic capability.

For more information about analytic workspaces and the OLAP catalog, see the Oracle
OLAP Application Developer’s Guide.

Key Differences Between Relational and OLAP Metadata Models

Oracle Business Intelligence enables access to data through relational metadata and
through OLAP metadata. The model that you choose depends on a number of factors.
This section highlights basic differences between the two models and some of the
implications of those differences.

Hierarchies

In the relational model, hierarchies are very flexible. Any attribute in a relational table
or view can serve as any level in a hierarchy. Values in the hierarchy can have more
than one parent, so it is possible to have a many-to-many (M:M) relationship between
hierarchy levels. For example, you can allow users to drill from a year to quarter as
shown in Figure 2—4.
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Figure 2-4 Years Drilled to Quarters
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And, in a relational hierarchy, you can also allow users to drill from quarters to years,
as shown in Figure 2-5.

Figure 2-5 Quarters Drilled to Years
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This hierarchy flexibility allows you to place attributes anywhere in a crosstab report.
For example, you can create a report like that in Figure 2-6.

Figure 2-6 Example of Relational Hierarchy Display
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In the OLAP model, hierarchies are much more tightly structured. In an OLAP
hierarchy, all levels must be in the same dimension, and each dimension value can
have only one parent in a hierarchy, though you can define more than one hierarchy
for a dimension. A parent represents an aggregation of its children. OLAP hierarchies
allow only one-to-many (1:M) relationships.

The structured hierarchies in the OLAP model restrict the placement of hierarchy
levels. All Time levels, for example, must be on one edge of a crosstab. You can create a
report like Figure 2—4, but you cannot create reports like those shown in Figure 2-5
and Figure 2-6 when you use the OLAP model. And you cannot drill from a Time
level to a Geography level and then to another Time level.
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Strict OLAP hierarchies enable the OLAP engine to perform powerful analytic
functions efficiently. OLAP hierarchies are especially well suited for time-series
analysis and share calculations.

Aggregation

Data aggregation can occur as part of a query, or data can be pre-aggregated. Because
aggregation takes time, where the aggregation happens has effects on load time and on
query time. Pre-aggregation lengthens the time it takes to populate data structures, but
it reduces the time it takes for a query to return data. Pre-aggregation also requires
space for storing aggregated data.

In the relational model, pre-aggregated data is stored in summary tables and
materialized views. Because relational hierarchies are very flexible, the potential for
different kinds of summarization is nearly limitless. In practice, a pre-aggregated
summary table or materialized view often supports a particular query or group of
queries. You can arrange for automatic summary management, through Oracle
Database or through OracleBI Discoverer Administrator. With automatic summary
management, summaries are automatically created, based on the most frequently run
queries.

In the OLAP model, where hierarchies are less flexible, there are fewer potential
summarizations, and these potential summarizations are all built into the analytic
workspace. In the aggregation plan, you determine how much aggregation is stored in
the analytic workspace and how much will be performed at query time. To the
reporting tool, the analytic workspace appears to be pre-aggregated. Most of the time,
OLAP implementations use fully pre-aggregated analytic workspaces.

Oracle continues to work to improve both load performance and query performance,
so you might want to try different configurations and test them to see what the
performance trade-offs are.

The other effect of aggregation differences is less obvious. It has to do with the display
of hierarchical data in a report. In the relational model, because aggregation happens
as part of the query, you can filter the data and then aggregate the results based only
on filtered data.

Table 2-1 shows the results of a query in which data is filtered and then aggregated.
Sales totals for selected cities are aggregated into region values. The Eastern US Sales
value ($35,000) is the sum of the Sales values of the selected cities in the Eastern US
region: New York City ($20,000) and Atlanta ($15,000). Likewise, the Central US Sales
value ($40,000) is the sum of the Sales values for selected cities in the Central US
region: Chicago ($18,000), Houston ($9,000), and Kansas City ($13,000).

Table 2-1 Example of Filtering Before Aggregation

Region and City Sales

Eastern US $35,000
New York City $20,000
Atlanta $15,000

Central US $40,000
Chicago $18,000
Houston $9,000
Kansas City $13,000
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With pre-aggregated data in the OLAP model, a data value at a certain level in a
hierarchy is always the total of the values for all of the children at that level, regardless
of which children appear in the report. Table 2-2 shows the result of the same kind of
query on pre-aggregated data. In this table, Eastern US Sales is pre-aggregated as the
total of Sales for all cities in the region, including, for example, Boston, Philadelphia,
Baltimore, and so on. Likewise, the total for Central US also includes Sales values for
cities that are not displayed in the report.

Table 2-2 Example of Aggregation Before Filtering

Region and City Sales

Eastern US $129,000
New York City $20,000
Atlanta $15,000

Central US $85,000
Chicago $18,000
Houston $9,000
Kansas City $13,000

For a report in OracleBI Discoverer Plus Relational, it is possible to write a SQL query
so that data is aggregated first and then filtered, for a static report, where users will
not drill or sort the data. For a report in OracleBI Discoverer Plus OLAP, you can add
rows or columns for subtotals of only the dimension values that appear in the report,
and users can rotate the report and drill in it.

Calculations

In the relational model, calculations, like aggregation, are defined in the query. You can
store the result of a calculation in a summary table or materialized view. A Discoverer

manager can create calculations in the EUL, to make calculations available to multiple

users. Those who build reports can also create calculations in OracleBI Discoverer Plus
Relational.

In the OLAP model, a calculation is a measure and is treated like any other measure.
You create calculations as you would other measures. Those who build reports can
also create calculations in OracleBI Discoverer Plus OLAP, in OracleBI Spreadsheet
Add-In, and in applications that are built with OracleBI Beans.

Advanced calculations, such as time-series analysis and share calculations, especially,
are simpler to create in the OLAP model and faster to execute. In the relational model,
these calculations require multiple passes through the data.

The OLAP engine also supports sophisticated modeling, for what-if analysis,
forecasting, and allocations.

Models for Data Mining

Oracle Data Mining lets you analyze large amounts of data to find hidden patterns in
the data and to gain new insights from the data. With Oracle Data Mining, your
business users can find characteristics of the most profitable customers, detect fraud,
predict which customers are likely to churn, and so on.

With Oracle Data Mining, data analysts and application developers can create data
mining models to perform particular analyses. Different analyses may require different
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algorithms, which produce different data mining models. These models contain
patterns that were found in data or that predict likely outcomes for data.

Developing a model is an iterative process. Even after the model is deployed, it may
need to be rebuilt with new or additional data.

Oracle Data Mining supports the following data mining functions:

» Classification: Grouping items into discrete classes and predicting which class a
case belongs to, such as high-value customers or customers likely to churn

= Regression: Predicting a continuous value, such as income, debt amount, or price
of a home

= Attribute Importance: Identifying the attributes that are most important in
predicting a target attribute

= Anomaly Detection: Identifying items that do not satisfy the characteristics of
"normal” data (outliers) -- requires Oracle Database 10.2

s Clustering: Finding natural groupings in the data
= Association: Analyzing market baskets and finding items that often occur together

= Feature Extraction: Creating a reduced set of new attributes (features) as a
combination of the original attributes, such as reducing a set of 5000 variables to a
more manageable set of 50 variables

Oracle Data Miner makes it easier to create data models and data mining applications.
With Oracle Data Miner, wizards provide a guide through data preparation, model
creation and evaluation, and model scoring. Oracle Data Miner relieves analysts from
having to learn SQL or Java in order to create data mining models. Mining activity
guides walk analysts through the data mining process.

Tools for Creating Reports

The choice of tools for creating reports has a big impact on the success of a business
intelligence implementation. You must have tools that are powerful enough to make
the most sophisticated reports that business users need. You also want tools that make
it possible for business users to create reports for themselves.

Oracle Business Intelligence includes a variety of tools for creating reports, from the
most sophisticated enterprise reports to simple worksheets that anyone can do. This
section describes these tools.

Oracle Reports

Oracle Reports is a powerful enterprise reporting tool that enables you to develop and
deploy high quality reports, from a number of data sources and to a variety of
destinations. You can use Oracle Reports to create a wide range of reports for the full
range of business activities. For example, you can use Oracle Reports to create
invoices, form letters, packing slips, shipping labels, financial statements, sales reports,
and high quality presentations such as annual reports.

Reports Builder is the development component of Oracle Reports. It allows report
specialists fine control over report format and output, and it supports a wide variety of
data sources as input. Reports Builder includes access to virtually any data format,
through pluggable data sources (PDSs), such as JDBC and XML.

Reports Builder provides many report objects, such as tables in different formats,
graphs, text, images, bar codes, and so on. An editor allows report specialists to
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modify paper report layouts in a WYSIWYG model. Wizards and default report
templates enable quick report creation, yet the templates are customizable, for
maximum flexibility.

Oracle Reports supports many output formats, including HTML, HTMLCSS, XML,
PDE, PCL, PostScript, and ASCII, so you can deliver reports however users want them.

Who Uses Oracle Reports

Oracle Reports is a powerful reporting tool. Most often, a report specialist in the IT
department is responsible for creating and maintaining reports with Oracle Reports
and for delivering them to business users.

Source Data for Oracle Reports

Oracle Reports can display data from any data source. Although Oracle Reports
started with relational data, because of its pluggable data sources (PDSs), Oracle
Reports can access data from different sources, including OLAP, JDBC, and XML. For
data that requires special access mechanisms, you can create your own pluggable data
source.

Data Mining results are stored in a relational table, so they are easily displayed in
Oracle Reports.

More Information

For more information about building reports with Oracle Reports, see Oracle Reports
Building Reports.

OracleBI Discoverer Plus

OracleBI Discoverer Plus is an intuitive data analysis and reporting tool. OracleBI
Discoverer Plus makes it easy for users to analyze their data and share it with others in
the organization. Reports that are created with OracleBI Discoverer Plus can easily be
viewed in a Web browser, either in OracleBI Discoverer Viewer or as a portlet in an
OracleAS Portal dashboard. OracleBI Discoverer Plus reports can also be easily printed
or exported to Microsoft Excel.

OracleBI Discoverer Plus reports, also known as worksheets, are organized in
workbooks, which users can share. Worksheets can include tables or crosstabs and
graphs, as well as titles and text areas for explanation.

An interactive model allows direct manipulation of the data, for changing the layout
or the contents of a report. Report builders and recipients can drill, pivot, and sort the
data, enabling the slice and dice capability that users expect from business intelligence.
Wizards guide new users in query creation and report building tasks.

OracleBI Discoverer Plus includes powerful analytic features, such as the ability to
apply conditional formatting to the data, including stoplight formats. With OracleBI
Discoverer Plus, you can display data numerically and graphically in the same
worksheet. A table and a graph, or a crosstab and a graph, share the same query.
Alternately, you can choose to display only the numeric form or only the graph.

In OracleBI Discoverer Plus Relational, report specialists can add parameters to
reports, so the same report can be used by different customers, who set parameters to
choose data of interest to them.

In OracleBI Discoverer Plus OLAP, users have access to the OLAP engine, which
supports sophisticated time-series analysis, share calculations, and so on.
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The user interface is very similar, whether you use OracleBI Discoverer Plus Relational
or OracleBI Discoverer Plus OLAP.

Figure 2-7 shows a report generated by Discoverer Plus Relational. This report uses a

pie graph and a table, side by side.

Figure 2-7 Sample Table and Pie Graph in Discoverer Plus Relational
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Figure 2-8 shows a sample report generated by Discoverer Plus OLAP. This report has
a crosstab with a graph below it.
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Figure 2-8 Sample Crosstab and Bar Graph in Discoverer Plus OLAP

B Global Profit - DracleBI Discoverer S =10l x|
Fle Edt View Formal Toos Window Help

evoaea » T DO HAr HEVT S

Be U E==ERKi y ey BB ﬁ“—*lll-iEE
s (SR p—
28758 i Global Profits
o I
Dimensior:  Time |

: @1-02 ¥ @1-03
- Link Price Unk Cost | PROFIT  Linit Price Unit Cost  PROFIT

| s B | | |
| Total Product 17406 16,342 1064 15463 15498 964
¥ Hardware 16453 15577 876 15527 14738 783
b SoftwarefOther 353 765 188 EES 76D 176
20K
10K
2K B Tutal Pragut
DH&IQ{H!Q
aK .snmwm T
Bl
[\
Q102 Unit Price @1.02 UnitCost ~ 01.02 PROFIT Q1.0 Unit Price Q103 UnitCost  @1.03 PROFIT
Profit as calculated by the difierence between price and cost Summary data calculated as madmum over time and sum over
i_?: 4. products.
= 2002
S = ] sneet 1
Wioridoook opened

Who Uses OracleBI Discoverer Plus

OracleBI Discoverer Plus is powerful enough for report specialists to use to create
sophisticated analytic reports for others, but it is also easy to use, so business users can
create their own reports as well. An intuitive user interface allows business users to
select and arrange data and to apply conditional formatting, including stoplight
reports.

Source Data for OracleBl Discoverer Plus

OracleBI Discoverer Plus Relational uses metadata provided in an End User Layer
(EUL) to display data from relational tables, including star schemas.

OracleBI Discoverer Plus OLAP normally displays data from an analytic workspace,
though it can also display data from star schemas, through metadata in an OLAP
Catalog.

More Information

For more information about OracleBI Discoverer Plus, see the Oracle Business
Intelligence Discoverer Plus User’s Guide.

OracleBI Spreadsheet Add-In

OracleBI Spreadsheet Add-In enables analysts to work with dimensional data in
Microsoft Excel. The Add-In fetches data through an active connection to an analytic
workspace and displays the data in a spreadsheet. Analysts can use the Add-In to
perform OLAP operations such as drilling, rotation, and data selection.

With OracleBI Spreadsheet Add-In, calculations can be defined in the analytic
workspace and shared across user communities. OLAP calculations are performed
quickly and efficiently in the database, and they do not require massive downloads of
data to Excel.
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Figure 2-9 shows Oracle data in an Excel spreadsheet. Notice the addition of the
OracleBI menu to the menu bar.

Figure 2-9 Oracle Data Displayed in an Excel Spreadsheet

1ol

J Fil= Edit Wiew Insert Format Tools Data ‘Window OracleBI Help Acrobat _|5||5|

DR SRy sad|v-(@ = & 8| ilwe - 37| -u-|BzUl=E==2
L1 | =]

A e [ ¢ [ o TE [ F [ &6 [ H ] [0 K L
11| L
| 2 | Unit Price Unit Cost PROFIT
13| + 0102  +0103 + 0102 + Q103 + 0102 + 0103
| 4 |- Total Product 17406 16463 16342 15458 1064 964
| 5 | +Hardware 16453 15527 15577 14738 576 789
| B | + Software/Other 953 936 765 760 188 176

7

El

9

B Global Profits

|11

= 18,000

2] 16,000

] 14,000

Ea 12,000

= 10,000

Ha 8,000 m- Total Product
Llksd| 5,000

119 | 4000 B + Hardware
% 2,000 O + Software/Cther
|21 | 0

22|

| 23|

| 24 |

|25 | Unit Price Unit Cost PROFIT

26

|27 |

| 22|

29

) \n< [» [m]Sheet1 { Sheetz [ Sheets / Kl

|
[ [ P

OracleBI Spreadsheet Add-In uses the same Query Wizard and Calculation Wizard as
OracleBI Discoverer Plus OLAP. Analysts can use these wizards to select data from
lists or to select exception data. They can also create custom measures.

Analysts can also treat Oracle data like regular spreadsheet data. For example, they
can create formulas and graphs in Excel, thereby combining the powerful analytic
capabilities of Oracle OLAP with standard Excel calculations and formatting.

Who Uses OracleBl Spreadsheet Add-In

OracleBI Spreadsheet Add-In is easy to use by anyone who is familiar with Excel.

Source Data for OracleBl Spreadsheet Add-In

OracleBI Spreadsheet Add-In displays data from analytic workspaces. It requires
Oracle OLAP.

More Information
For more information, see OracleBI Spreadsheet Add-In Help from within Excel.

Oracle Spreadsheet Add-In for Predictive Analytics

Oracle Spreadsheet Add-In for Predictive Analytics provides analysts with automated
data mining in Microsoft Excel, through a simplified user interface. Business users can
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mine Oracle or Excel data, using simple Predict and Explain features. Predictive
analytics provides automated methodologies that simplify data mining.

The Explain feature allows users to understand their data better, by identifying
attributes that have the greatest influence on a target attribute, such as "high value
customers." Explain searches the data for these attributes, ranks them in order, and
displays the results in Excel. Explain can be used to identify attributes most closely
associated with customers of high value, for example, or customers who switch to a
competitor.

The Predict feature allows users to make predictions based on observed data and
hidden patterns in the data. Predict digs through data, builds a predictive model, and
applies that model to the data. Predict makes predictions about whether a record in a
table or Excel spreadsheet belongs to a certain class, such as customers who are likely
to purchase a product. Predict could also be used to predict which customers are likely
to have the highest lifetime value to an organization, for example, or which people are
most likely to commit fraud.

Who Uses Oracle Spreadsheet Add-In for Predictive Analytics

Oracle Spreadsheet Add-In for Predictive Analytics is generally used by business
analysts.

Data Sources for Oracle Spreadsheet Add-In for Predictive Analytics

Oracle Spreadsheet Add-In for Predictive Analytics analyzes data in relational tables
or in Excel spreadsheets. It requires the Oracle Data Mining option.

More Information

The documentation for Oracle Spreadsheet Add-In for Predictive Analytics is included
in the product download from Oracle Technology Network.

Custom Application Development Tool

The report-building tools in Oracle Business Intelligence cover a wide variety of
reports. You might, however, have special circumstances that require a custom
application. For example, you might need reports that comply with the corporate look
and feel in a Web application. Or you might need access to advanced OLAP features
that are not exposed in OracleBI Discoverer Plus OLAP, such as forecasting, what-if
analysis, or allocation.

OracleBI Beans is a set of standards-based JavaBeans, integrated into Oracle
JDeveloper for the development of Java-based and Web-based applications. The
application development environment includes a rich set of tags for Java Server Pages
(JSPs), making it easy to build analytic Web applications. These applications can
include advanced features such as interactive user interfaces and drill-to-detail
reports, as well as Oracle OLAP analytic features.

Figure 2-10 shows a custom dashboard application that was built using OracleBI
Beans. The application presents two graphs:

= A bubble graph presents a margin analysis. The size of the bubble indicates sales
revenue.

= A line graph shows a number of different forecasts. Each line represents a different
forecast method. The forecasts use the analytic engine in Oracle OLAP.
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Figure 2-10 OracleBI Beans Custom Application
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Web applications built with OracleBI Beans can be deployed to a number of Web

servers, such as IBM WebSphere. You can also build Java applications with OracleBI
Beans.

OracleBI Beans is seamlessly integrated into Oracle JDeveloper, providing a
productive development environment for building custom business intelligence
applications. Using JDeveloper and BI Beans, application developers can build
Internet applications quickly and easily.

Data Source for Bl Beans
OracleBI Beans displays data from analytic workspaces. It can also display data from
star schemas, with metadata in an OLAP Catalog,

More Information

For more information, see the BI Beans Help from within JDeveloper.

Deploying Oracle Business Intelligence

Oracle Business Intelligence supports a variety of methods for deploying your Bl
solution. You can distribute reports in print, over the Web, or through e-mail. You can

create a customizable portal page that displays BI data from multiple sources, along
with data from other sources, such as stock prices.

This section describes different options that Oracle Business Intelligence offers for
distributing BI reports.
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OracleAS Portal and OracleBl Discoverer Portlet Provider

OracleAS Portal is a component of Oracle Application Server that allows you to build,
deploy, and maintain integrated enterprise portals. OracleAS Portal allows for
self-service content management and publishing, wizard-based development, and
deploying, publishing, and consuming Web services in an extensible framework.

OracleBI Discoverer Portlet Provider makes it easy to distribute OracleBI Discoverer
reports in a dashboard in OracleAS Portal. Using OracleBI Discoverer Portlet Provider,
you can display worksheets that you create in OracleBI Discoverer Plus. You can also
display data as gauges through OracleBI Discoverer Portlet Provider.

OracleBI Discoverer Portlet Provider provides portlets to OracleAS Portal. It provides
three types of portlets:

s The List of Worksheets portlet provides a list of links to OracleBI Discoverer
workbooks and worksheets. When users click a worksheet link, the worksheet
appears in OracleBI Discoverer Viewer for interactive analysis.

= The Worksheet portlet places the actual content of a worksheet on a portal page. A
Worksheet portlet can contain numeric data (a table or a crosstab), a graph, or
both. Users can click an Analyze link to open the worksheet in OracleBI
Discoverer Viewer for interactive analysis.

= The Gauges portlet allows you to display gauges in a portal page. Gauges are a
quick way to show where key performance indicators fall within set ranges. The
Analyze link is also available for gauges.

Figure 2-11w shows a sample dashboard in OracleAS Portal, containing worksheets
and gauges.

Figure 2-11 OracleAS Portal Dashboard with OracleBI Discoverer Portlets
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More Information

For more information about OracleBI Discoverer Portlet Provider, see Oracle Business
Intelligence Discoverer Publishing Workbooks in Oracle Application Server Portal.
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OracleBI Discoverer Viewer

OracleBI Discoverer Viewer is an HTML Web application that gives business users
interactive access to OracleBI Discoverer workbooks, without having to download
plug-ins or applet code.

In OracleBI Discoverer Viewer, business users can interact with reports that others
have created for them in OracleBI Discoverer Plus. They can drill on crosstabs and
graphs to view and analyze the underlying data, thereby identifying trends and
anomalies in their business. They can change the graph type used in a report, pivot the
data, and add stoplight formatting to spot trends. They can also customize reports that
contain parameters, such as changing the selection of City in a report that shows the
top 5 products for a particular city (such as New York).

OracleBI Discoverer Viewer allows business users to share the results of their analysis
by exporting their reports in Excel, HTML, PDF, or other popular file formats, and
sending these files as e-mail attachments from within OracleBI Discoverer Viewer.

OracleBI Discoverer Viewer is integrated with OracleAS Portal, allowing users easy
access from a OracleBI Discoverer portlet. From the dashboard, they can drill down to
OracleBI Discoverer Viewer to perform further analysis.

Figure 2-12 shows a crosstab from the dashboard in Figure 2-11, which is now
displayed in OracleBI Discoverer Viewer.

Figure 2-12 OracleBI Discoverer Viewer Report wit User-Settable Parameters
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More Information

For more information about OracleBI Discoverer Viewer, see Oracle Business Intelligence
Discoverer Viewer User’s Guide .
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Oracle Reports Output Options

You can use Oracle Reports to distribute reports in any format. Of all the Oracle
Business Intelligence tools, Oracle Reports has the richest set of output formats. You
can create high quality printed reports and high quality Web reports. Oracle Reports
supports standard output formats such as HTML, HTMLCSS, XML, PDE, PCL,
PostScript, and ASCIL

Oracle Reports enables you to distribute the same report in multiple output formats,
and you can distribute a report to multiple destinations from a single run of the report.
You can create distributions for an entire report and for individual sections of the
report. For example, in a single run of a report, you can generate HTML output, send a
PostScript version to the printer, and also e-mail any or all sections of the report to a
distribution list.

You can define the distribution for a report using XML, using a dialog in Oracle
Reports, or through a command line interface.

More Information

For more information about Oracle Reports report formats and distributing reports,
see Oracle Reports Building Reports and Oracle Application Server Reports Services
Publishing Reports to the Web.
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Example Implementations

This chapter provides two scenarios to show you how to craft a business intelligence
system. One scenario uses OLAP for advanced analytics, and the other scenario
reports against transactional data.

This chapter contains the following topics:
= Implementing a Business Intelligence Solution
= Global Enterprises: Ad-Hoc Reporting and Advanced Analytics

= Acme Corporation: Web-Based Access to Transactional Data

Implementing a Business Intelligence Solution

This chapter describes two fictitious companies, with two different data sets and two
different sets of requirements. It presents an Oracle Business Intelligence solution for
each one, using a set of Oracle Business Intelligence components.

The Global example is based on the Global schema, which is available on the Oracle
Business Intelligence Web site at

http://www.oracle.com/technology/bi/olap/olap.html

The Acme example is based on the sample schemas provided with Oracle Database.
Both solutions follow the same basic steps, which are listed in the next topic.

Planning a Business Intelligence System

Implementing a business intelligence system requires careful planning to assure that it
meets expectations. These are the basic steps:

1. Identify End-User Requirements
Identify the Data Sources

Design the Data Model

Create the Data Store

Generate the Summary Data
Prepare the Data for Client Access
Grant Access Rights

Distribute the Client Software and Documentation

© ® N o a » 0 DN

Create and Distribute Reports
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Identify End-User Requirements

It is important to anticipate how end users will analyze the data. By interviewing key
users, you can identify the questions that the business intelligence system needs to
answer.

You can ask questions such as:

= What information do you have now?

= What additional information do you need?

= How do you want the information presented?

Business requirements can be generated at all levels of your organization. The
following are examples of the requirements you might need to address:

= Board of Directors
— Competitive analysis
— Key indicator tracking
— Trend analysis
- Exception reporting
= Administrative Analysis and Planning
— Investment and acquisitions assessment
- Reorganization analysis
- Long-range planning
- Resource allocation
- Capacity planning
- Human resource planning
= Finance Department
— Budgeting
- Consolidation
—  Variance analysis
- Financial modeling
- Cash management
- Asset liability modeling
- Activity-based management
= Sales and Marketing Department
-  Product profitability
- Customer profiling
- Distribution analysis
—  Sales performance and effectiveness

You can find out about the reports and data sources currently available, and what
users like and dislike about their current information system. You may also discover
their expectations about run-time performance.
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Identify the Data Sources

From the types of questions that end users want answered, you can identify the
sources of the data that can provide the answers. The data can be distributed among
numerous locations, such as transactional databases and flat files. If the data is not
available within your company, then you should discuss whether it is possible to
acquire the data or whether end users must modify their expectations.

Design the Data Model

The logical data model must support the needs and expectations of your end users.
The logical data model presents the data in business terms so that users can quickly
identify the data they need to use.

For OLAP tools, you define dimensions, measures, and so forth. Then you can map the
metadata objects to the physical data sources.

For relational tools, you define items, calculations, joins, and so forth using any
existing relational data source.

Create the Data Store

You must deploy the data model as physical objects in the database and load the data
from its sources.

For OLAP tools, the data store is an analytic workspace.

For relational tools, the data store may be the current OLTP system or a star schema in
a data warehouse.

Generate the Summary Data

Business intelligence data is essentially hierarchical, so that data can be summarized at
various levels. For performance, some of this data (ideally the data most frequently
queried) is summarized and stored as a data maintenance procedure.

In analytic workspaces, summary data is stored in the same analytic workspace objects
as the base-level data. In relational schemas, summary data is stored in materialized
views.

Prepare the Data for Client Access

The client tools query the metadata to find out what data is available, where to get it,
and how to present it.

Grant Access Rights

Users must have database access rights granted to them so that they can view and
manipulate the data.

Distribute the Client Software and Documentation

After the data store is ready for client access, you can distribute the software and
provide documentation to your end users.
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Create and Distribute Reports

Report developers can develop reports and share them with the user community.
When you use OracleAS Portal, you can easily create dashboards where reports can be
published.

Global Enterprises: Ad-Hoc Reporting and Advanced Analytics

Global Enterprises sells computer hardware and software in a variety of outlets. While
they have been industry leaders for many years, the price of hardware has fallen
dramatically in the last few years. They have little room for error if they are going to
remain profitable.

To create a data warehouse, they need to consolidate information from disparate
sources from around the world. This will provide them with the data to answer the
following business analysis questions:

= What products are profitable?

= Who are our customers, and what and how are they buying?
= What accounts are most profitable?

= What is the performance of each distribution channel?

= Is there a seasonal variance to the business?

Identifying trends in the data that will answer these questions requires ad-hoc analysis
and sophisticated analytic computations, such as:

Change in sales from prior period

Percent change in sales from prior period
Change in sales from prior year

Percent change in sales from prior year
Product share

Channel share

Market share

Extended cost

Extended margin

Extended margin change from prior period
Extended margin percent change from prior period

Global Enterprises uses OracleBI Warehouse Builder to generate a star schema for their
data warehouse. Their current problems arise not in the data itself, but in the tools to
manipulate that data. They believe that a choice of OracleBI Discoverer Plus OLAP
and OracleBI Spreadsheet Add-In will satisfy their sales managers. However, they are
also planning to have their IT department take a close look at OracleBI Beans to
explore custom solutions to their most aggressive requirements, such as forecasting
and what-if analysis.

The applications development team at Global Enterprises will use Analytic Workspace
Manager for developing analytic workspaces. After they finish designing the logical
model, they plan to turn over responsibility for managing the analytic workspaces to
the IT department, who will use OracleBI Warehouse Builder. Until then, the IT
department will continue to deploy star schemas.
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Software Requirements

Global Enterprises will use a number of components of Oracle Business Intelligence to

implement their Bl solution.

Components for Delivering Reports

OracleBI Discoverer Viewer
OracleAS Portal with OracleBI Discoverer Portlet Provider
Custom Java applications

Components for Creating Reports

OracleBI Discoverer Plus
OracleBI Spreadsheet Add-In

Components for Preparing Data

OracleBI Warehouse Builder
Analytic Workspace Manager

Component for Developing Custom Applications
JDeveloper with OracleBI Beans

Database
Oracle Database 10g Enterprise Edition with the OLAP option

Getting Started With Analytic Workspaces

Prerequisite: Install the software identified under "Software Requirements".

Global Enterprises has already identified its end-user requirements and the data
sources, as described previously. To create an analytic workspace for Global
Enterprises, take these remaining steps, which are described in more detail below:

1. Design the Data Model

Create the Data Store

Generate the Summary Data

Prepare the Data for Client Access

Grant Access Rights

Distribute the Client Software and Documentation

Define Advanced Analytics

©® N o a > 0 b

Deploy Custom Applications

Design the Data Model
Open the Model View of Analytic Workspace Manager, and define these objects:

= Analytic workspace
= Dimensions
= Levels

s Attributes
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s Hierarchies
s Cubes
s Measures

Analytic Workspace Manager stores the logical model as standard form metadata in
the analytic workspace, and it creates all of the objects needed to instantiate the model
at the same time.

When the source data is in a star or snowflake schema, you can quickly define a logical
multidimensional model. The dimension tables contain columns for values at various
levels, and their attributes. For example, a Time dimension table might have surrogate
keys for weeks, quarters, and years; they are the levels of a hierarchy, which you might
name the Calendar hierarchy. The display names, end date, and time span columns are
attributes of the Time dimension. Each fact table is a cube, and the columns containing
facts are the measures. Other types of schemas require individual analysis.

Create the Data Store

To map the logical objects to their data sources, choose the Mapping folder in the
Model View Navigator of Analytic Workspace Manager. You can drag-and-drop the
source tables onto the mapping canvas, then draw connectors between the logical
objects and the appropriate columns. The Maintenance Wizard loads data from
relational data sources into the analytic workspace.

Generate the Summary Data

You can define the aggregation rules for each cube. The rules identify the aggregation
operator for each dimension and the portion of data that you want to presummarize
and store. This plan provides the default summarization rules for all measures in the
cube. The Maintenance Wizard executes the aggregation rules and generates the stored
aggregates.

Prepare the Data for Client Access

Using the Calculation Wizard, you can easily define the derived measures for all users,
thus adding a wealth of information to your analytic workspace.

OracleBI Discoverer Plus OLAP and OracleBI Spreadsheet Add-In enable users to
define additional calculations (custom measures) and saved selections, so they do not
have to be defined entirely in the analytic workspace. Discoverer Plus OLAP stores
them in the Discoverer Catalog, where they can be accessed by other users with the
appropriate permissions.

Grant Access Rights
For users to access the data, they require the following database privileges:

CONNECT
QUERY REWRITE
SELECT on the table in which the analytic workspace is stored

You can use Oracle Enterprise Manager or SQL to define users and groups, and to
assign these privileges.
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Distribute the Client Software and Documentation

After the analytic workspace is ready for use, you can make OracleBI Spreadsheet
Add-In and OracleBI Discoverer Plus available for installation. You can also set up a
dashboard with Discoverer portals so that power users can publish their reports.

Define Advanced Analytics

Advanced analytics take development time. You can define forecasts, models, and
what-if scenarios in the analytic workspace by using OracleBI Beans. Meanwhile,
analysts can take advantage of the rich analytics already available through custom
measures.

Check the Oracle Technology Network at http: //www.oracle.com/technology
for new versions of Analytic Workspace Manager Release 2, which will support these
definitions in a graphical interface.

Deploy Custom Applications

The IT department plans to develop custom Java applications using OracleBI Beans in
JDeveloper, in order to tailor the user interface to the specific needs of their user
community.

Acme Corporation: Web-Based Access to Transactional Data

Acme Corporation operates worldwide to fill orders for several different products. The
company has several divisions:

= Human Resources tracks information on company employees and facilities.

s Order Entry tracks product inventories and sales of company products through
various channels.

s Product Media maintains descriptions and detailed information on each product
sold by the company.

» Information Exchange manages shipping through business-to-business (B2B)
applications.

Acme wants to provide a flexible, out-of-the-box query and analysis tool to their
executives and managers, who are distributed across the globe. The tool must enable
them to query vast amounts of data that is stored in their Oracle databases, regardless
of the product edition or the schema designs. They expect the queries to range from
analysis of individual transactions on a daily basis to historical expenditure profiles for
the whole organization. They do not have any requirements for extensive or ad-hoc
analysis.

Acme chooses OracleBI Discoverer for its query and analysis tool. The majority of
users need only a Web browser to retrieve and review their data in numerous
graphical formats, and they can drill and pivot through the data.

Software Requirements

OracleBI Discoverer provides all of the components needed to satisfy Acme's business
intelligence requirements. Since they already have their data stored in Oracle
databases, and their immediate goal is analyzing "as is" data, they have no need for an
ETL tool at this time. At a later date, they may want to use OracleBI Warehouse
Builder to create a true data warehouse containing cleaned, transformed, and
aggregated data in a star schema.
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Components for Delivering Reports

OracleBI Discoverer Viewer
OracleAS Portal with OracleBI Discoverer Portlet Provider

Components for Creating Reports
OracleBI Discoverer Plus

Component for Preparing Data
OracleBI Discoverer Administrator

Database
Oracle Database 10g Enterprise or Standard Edition

Getting Started With Discoverer

Acme Corporation has already identified its end-user requirements and the data store
already exists, as described previously. To implement a Discoverer system for Acme
Corporation, you must take these additional steps, which are described in more detail
below.

Prerequisite: Install the software identified under "Software Requirements".
1. Design the Data Model

2. Generate the Summary Data

3. Prepare the Data for Client Access

4. Grant Access Rights
5

Distribute the Client Software and Documentation

See Also: Oracle Business Intelligence Discoverer Administration Guide
for detailed instructions for performing each of these steps.

Design the Data Model

The EUL contains the metadata that defines one or more business areas. A business
area is a conceptual grouping of tables and views that apply to a user's specific data
requirements. Business areas can be set up to reflect the needs of the user or group of
users accessing the EUL.

After identifying the requirements of your users, you should have a good idea of the
information different user groups need to access. For example, one group of users
might want to access sales information, another group might want to access
manufacturing information, and so on.

In OracleBI Discoverer Administrator, you define a business area for classifying
information with a common business purpose. Then you specify which database tables
and views hold that class of information. You also load metadata and other
information about the tables and views into the business area.

Generate the Summary Data

Use OracleBI Discoverer Administrator to create summary tables, which will optimize
query performance. You also have the option of using OracleBI Discoverer automated
summary management or registering existing summary tables.
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Prepare the Data for Client Access

The default settings and contents of a business area are sufficient to enable users to
access and analyze data. However, OracleBI Discoverer Administrator provides you
with a number of features to enhance the default analysis capabilities so that users can
view the data in the most flexible and understandable way.

These are some of the steps you can take to refine business areas:

»  Create optional and mandatory conditions to restrict the number of rows returned
in a folder.

»  Create calculated items so that users do not need to formulate complex
calculations themselves.

= Create joins to combine folders that were not joined when tables were loaded from
the database.

= Combine folders into complex folders to completely hide joins and relational
structures from users.

»  Create custom folders to represent a result set returned by SQL.

» Edit item names, descriptions, and other formatting information to make data
easier to understand.

»  Create item classes to support lists of values, alternative sorts, and drill to detail.

»  Create hierarchies to simplify drill-down operations.

Grant Access Rights

You can grant access to business areas based on user requirements for accessing data.

OracleBI Discoverer does not compromise database security. Users cannot see
information in OracleBI Discoverer that they do not have database privileges to access.
All OracleBI Discoverer security and privileges are imposed in addition to database
security.

Distribute the Client Software and Documentation

After the EUL has been created and access rights have been granted, you can make
OracleBI Discoverer Plus available to users. You can also set up an OracleAS Portal
dashboard where power users can publish their reports through OracleBI Discoverer
Portlet Provider.
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Oracle Business Intelligence Packaging

This appendix describes the availability of different components of Oracle Business
Intelligence. and contains the following topics:

Oracle Business Intelligence
Oracle Business Intelligence Tools
Oracle Business Intelligence Warehouse Builder Installation

Oracle Database

Oracle Business Intelligence

Oracle Business Intelligence is packaged as part of Oracle Application Server. It
includes:

Oracle Business Intelligence Discoverer Plus

Oracle Business Intelligence Discoverer Viewer

Oracle Business Intelligence Discoverer Portlet Provider

Oracle Business Intelligence Discoverer EUL Command Line for Java
Oracle Business Intelligence Discoverer Services

Oracle Application Server Reports Services

Other components upon which these depend

The Oracle Application Server installation includes all of these components, as well as
Oracle Application Server Portal.

Oracle Business Intelligence Tools

Oracle Business Intelligence Tools is packaged as part of Oracle Developer Suite. It
includes:

Oracle Business Intelligence Discoverer Administrator
Oracle Business Intelligence Spreadsheet Add-In
Oracle Business Intelligence Beans Add-In to Oracle JDeveloper

Oracle JDeveloper is also included in the Developer Suite CD pack and must be
installed before installing OracleBI Beans.

Oracle Reports Reports Builder

Oracle Business Intelligence Discoverer Desktop
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Oracle Business Intelligence Warehouse Builder Installation

= Oracle Business Intelligence Discoverer EUL Command Line for Java

The Oracle Developer Suite includes all of these components, as well as Oracle
JDeveloper.

Oracle Business Intelligence Warehouse Builder Installation

Oracle Business Intelligence Warehouse Builder is available on its own CD in the
Oracle Developer Suite CD pack. A major new release will also be available soon
through Oracle Technology Network.

Oracle Database

The following components of Oracle Business Intelligence are licensed as options to
the database and are available through Oracle Technology Network:

= Oracle OLAP option, which includes Analytic Workspace Manager

= Oracle Data Mining option, which includes Oracle Data Miner and Oracle
Spreadsheet Add-In for Predictive Analytics
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