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Introduction

Welcome to the Hyperion Essbase Database Administrator's Guiktehelp you
get started using this guide, thisintroduction provides the following information:

« “Who Should Read This Guide” on page xli

« “What's in This Guide” on page xlii

« “What's Not in This Guide” on page xliii

« “What You Should Know Before You Start” on page xliii
. “Sample Applications” on page xliv

. ‘“Document Conventions” on page xlv

. “Additional Documentation Sources” on page xlv

Who Should Read This Guide

This guide is primarily for the following:

« Hyperion Essbase database administrators. A Hyperion Essbase database
administrator is a person who installs, controls, and maintains a Hyperion
Essbase system. A database administrator should have prior experience in
networking, system administration, and financial software.

« People who need to use Hyperion Essbase Application Manager to create and
maintain applications, databases, data load rules, calc scripts, and report
scripts.
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What's in This Guide

This guide provides you the following:

xlii =

A presentation of the strategies and techniques necessary to implement,
design, and maintain an optimized Hyperion Essbase multidimensional
database

A technical discussion of Hyperion Essbase concepts to help you think about
and manage data multidimensionally and to enable you to design a Hyperion
Essbase database on your own

Step-by-step procedures on how to use Hyperion Essbase Application
Manager

Use this guide to complete any of the following tasks:

Learn about Hyperion Essbase architecture, philosophy, and concepts
Design amultidimensional application

Define users and security

Perform data loads and outline updates

Learn techniques for developing calc and report scripts for advanced
applications

Ensure dataintegrity
Optimize a database
Backup and restore data
Manage large databases

Thisguideis divided into volumes and parts that describe the major functional
areas of Hyperion Essbase:

Volume |

Part I, “Designing Hyperion Essbase Applications”

Part I, “Building Hyperion Essbase Applications”

Part 1ll, “Designing and Building a Security System”
Part IV, “Loading Data”

Part V, “Calculating Data”
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Volume |l

— Part VI, “Reporting on Data”

— Part VII, "Managing Multidimensional Hyperion Essbase Data Storage”
— Part VIII, “Designing and Building Currency Applications”

— Part IX, “Maintaining Hyperion Essbase Applications”

What's Not in This Guide

This guide does not describe the following:

Command and function syntax. For thisinformation, see the online Technical
Reference in the DOCS directory.

Procedures for installing Hyperion Essbase OLAP Server. For this
information, see the Hyperion Essbase | nstallation Guide.

Basic dataretrieval. For thisinformation, you need to use the spreadsheet
environment. Seethe Hyperion Essbase Spreadsheet Add-in User’s Guide for
Excelor the Hyperion Essbase Spreadsheet Add-in User’s Guide for.1-2-3

What You Should Know Before You Start

To use all the information in this guide, you need the following:

A working knowledge of the operating system your server uses and of the
operating systems your clients use. For information on the supported
operating systems, see the Hyperion Essbase Start Hepeoklet.

An understanding of typical database administration requirements and tasks,
including designing security, setting up user accounts, and maintaining the
Hyperion Essbase database.

Knowledge of how many users your server can accommodate and how to
manage the space on your server.

Knowledge of where the data residesin your business and who is responsible
for updating Hyperion Essbase with current data.

Knowledge of your business’s data requirements, so you can apply Hyperion
Essbase to your specific application.
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However, you may simply want to understand the basi cs of how Hyperion Essbase
works or use Hyperion Esshase Application Manager to do regular tasks, such

as running report scripts or calc scripts. In this case, you need only a basic
understanding of Windows and basic Windows terminology, such as dialog box,
list box, and button. See your Windows documentation for more information on
these terms.

Sample Applications

This book provides examples. The examples are based on applications that are
provided with the Hyperion Essbase server software and are called Sample,
Demo, Samppart, and Sampeast. (Samppart and Sampeast are examples of
partitioned applications. These applications are available only if your company
has licensed Hyperion Esshase Partitioning.) The individual who installs the
server isresponsible for making the example applications available to end users:

«  Sample contains three databases; Basic, Interntl, and X chgrate
« Demo contains one database: Basic

«  Samppart contains one database: Company

«  Sampeast contains one database: East

If, when you connect to the Hyperion Essbase server, any of the following
problems occur, contact your Hyperion Essbase administrator:

« You cannot find the Sample or Demo applications.

« Your company has licensed Hyperion Essbase Partitioning, and you cannot
find the Samppart or Sampeast applications.

« You do not have adequate access to the applications.

« You do not see any datain the databases.

For more information about the sample applications, see the Hyperion Essbase
Installation Guide.
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Document Conventions

This book uses several formatting styles to indicate actions you should take
or types of information you need. The following table lists each document

convention.

Table i: Document Conventions

Type Description

1,23 Numbered items indicate proceduresto follow in a
specific order.

. Bulleted items indicate alist of related items.

Product Dimension names and member hames appear in the
same font as the text.

\ ESSBASE Names of files, directories, and specific text you

must type appear in Thi s Font .

Hyperion Essbase System
Login dialog box

Names of dialog boxes and their controls, such as
buttons, text boxes, and list boxes, appear in the same
font as the text.

Hyperion Essbase
Installation Guide

Titles of books appear initalics. Italics also indicate
important terms and special emphasis.

File > Open

The greater than symbol (>) indicates a menu
followed by an individual menu command in that
menu.

Additional Documentation Sources

In addition to the Hyperion Essbase Database Administrator's Guitle
Hyperion Essbase documentation set includes the following:

« TheHyperion Essbase Start Helbeoklet, which provides late-breaking
information as well as the most important migration and feature information
for this release of Hyperion Essbase.

« TheHyperion Essbase Documentation Roadmapch listsall the Hyperion
Essbase documentation and tells you how to access the online information.
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The Hyperion Essbase I nstallation Guide, which showsyou how to install and
configure the Hyperion Essbase server, Hyperion Essbase Spreadsheet
Add-in, Hyperion Essbase Application Manager, Hyperion Essbase SQL
Interface, Hyperion Essbase API, Runtime Client, and sample applications.

The Hyperion Essbase Quick Path Card (QPC), which provides an overview
of the tasksinvolved in creating, using, and maintai ning Hyperion Essbase
databases.

The Hyperion Essbase Application Manager online help file, which explains
how to use the Application Manager user interface.

The Hyperion Essbase Quick Technical Reference, which provides syntax for
Hyperion Essbase functions, calculation commands, report commands,
ESSCMD commands, and configuration file (.CFGfile) settings.

The online Technical Reference in the DOCS directory, which lists and
describes Hyperion Esshase functions, calculation commands, report
commands, ESSCMD commands, and configuration file (.CFGfile) settings.

The Hyperion Essbase Spreadsheet Add-in User’'s Guitich
explains how to use Hyperion Esshase Spreadsheet Add-in features with
Microsoft Excel or Lotus 1-2-3 for Windows. This guideis provided in
the\ ESSBASE\ DOCS\ CLI ENT directory in. PDF format for online
viewing and printing in Adobe Acrobat Reader (Version 3.0.1 or later).
Adobe Acrobat Reader is provided on the Hyperion Essbase CD-ROM,
and can also be downloaded from W\ ADOBE. COM

The Hyperion Esshase Spreadsheet Add-in online help files, which explain
how to use Hyperion Essbase Spreadsheet Add-in, and provide al the
spreadsheet macros and VBA functions.

The online API Referencén the DOCS directory, which lists and describes
programmatic functions available through the Hyperion Essbase API, and
provides information to help you start programming with these functions.

The Hyperion Essbase SQL Interface Guigich contains information
on how to set up systems to load data by means of Hyperion Essbase SQL
Interface. Thisguideis provided in the\ ESSBASE\ DOCS\ CLI ENT directory
in. PDF format for online viewing and printing in Adobe Acrobat Reader
(Version 3.0.1 or later). Adobe Acrobat Reader is provided on the Hyperion
Essbase CD-ROM, and can also be downloaded from WAV ADOBE. COM

Hyperion Essbase Database Administrator’s Guide



Part | introduces you to the Hyperion Essbase OL AP Server by describing general
on-lineanalytical processing (OLAP) concepts, the stepsthat you should follow to
create a Hyperion Essbase OLAP Server, basic multidimensional concepts, the
Essbase architecture, and how to design both single server and partitioned
applications. Part | contains the following chapters:

Hyperion Essbase Database Administrator’'s Guide m Partl-1

Designing Hyperion Essbase
Applications

Chapter 1, “Introduction to Hyperion Essbase,” describes the parts of Essbase
high-level Essbase functionality, key architectural features, and how Essbas
works in a client/server environment.

Chapter 2, “Steps for Implementing Hyperion Essbase,” provides a high-level
process map for implementing Essbase in your organization with cross
references to further information.

Chapter 3, “Multidimensional Concepts,” introduces you to basic
multidimensional concepts and terminology, including dimensions and
members, data values, and hierarchies. It contains several diagrams and a
detailed description of a simple application.

Chapter 4, “Basic Architectural Elements,” describes how the Essbase
architecture stores and retrieves information, introducing concepts such as
data blocks, indexes, and dense and sparse dimensions.

Chapter 5, “Designing a Single-Server Application,” describes the rules used
to design a single-server, multidimensional database solution for your
organization. It contains detailed examples that show how to apply these rules

Chapter 6, “Designing Partitioned Applications,” introduces you to the
various types of database partitions and provides rules for choosing and
implementing partitions that span multiple databases, applications, or
computers. It contains scenarios that illustrate how to design a partitioned
application.
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Introduction to
Hyperion Essbase

This chapter introduces Hyperion Essbase and describes the Hyperion Esshase
environment. Hyperion Essbase is a multidimensional database server that is
optimized for planning, analysis, and management reporting applications. You
can access Hyperion Essbase from a spreadsheet or custom interface on a desktop
computer or on aworkstation. Managers, analysts, and executives can see useful
information on demand with Hyperion Essbase.

This chapter contains the following sections:

“About the Hyperion Essbase Product Family” on page 1-1
“Multidimensional Development Features” on page 1-2
“Architectural Features of Hyperion Essbase” on page 1-3

“Client-Server Overview” on page 1-4

About the Hyperion Essbase Product Family

The Hyperion Essbase product family includes the following feature sets:

Hyperion Essbase Application Manager

A graphical environment for developing and maintaining Hyperion Essbase
applications. Tasks include building outlines and dimensions, performing data
loads and calculations, and defining security access.

Hyperion Essbase OLAP Server

A multidimensional database for storing data with an unlimited number of
dimensions, such as time, accounts, region, channel, or product. The Hyperion
Essbase server manages analytical data models, data storage, calculations, and
data security.
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Hyperion Esshase Spreadsheet Add-in

Desktop software enables analysis of the data stored in the Hyperion Essbase
server. Hyperion Essbase Spreadsheet Add-in is seamlessly integrated with
Microsoft Excel or Lotus 1-2-3 spreadsheets.

Hyperion Essbase application tools

A suite of tools for extending Hyperion Essbase applications. These tools
include Hyperion Essbase Currency Conversion, Hyperion Esshase SQL
Interface, Hyperion Essbase Spreadsheet Toolkit, and Hyperion Essbase API.

Hyperion Essbase Partitioning

A suite of features that makes it easy to design and administer databases that
span Hyperion Essbase applications or servers. Y ou can copy aslice of alarge
database to work with locally, or you can link from your database directly to
other databases.

Multidimensional Development Features

Hyperion Essbase offers many key advantages to help you develop effective
multidimensional applications:

12 m

Hyperion Essbase requires no knowledge of query languages and minimal
programming experience. You can design and manage applications using a
graphical interface to control most server functions.

You can add dimensions, change calculations, and modify hierarchies

to reflect new business developments. The dynamic dimension builder
automatically defines and dynamically loads large amounts of data. You
can load spreadsheets, flat files, and SQL tables directly into the database.

Hyperion Essbase contains over 100 analytical functions, all of which operate
on very large data sets. You can perform key analytical functions, such as
trend analysis, ratios, and allocations, without programming. You can define
calculations quickly by using pre-defined functions for depreciation,
variances, and other common formulas.

Hyperion Essbase provides secure data views and limits access to
unauthorized areas. You can define security for individuals and groups and
customize views and retrieval procedures for each user without programming.

Hyperion Esshase is easy to deploy and supports standard applications,
operating systems, and networking protocols.
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Architectural Features of Hyperion Essbase

Hyperion Essbase incorporates powerful architectural features to handle awide
range of analytic applications across large multi-user environments.

Dynamic Dimensionality

The Hyperion Esshase server uses a method called dynamic dimensionality

for storing and retrieving data and for optimizing analytical performance. This

method separates data into sparse and dense dimensions. See Chapter 3,
“Multidimensional Concepts” and Chapter 4, “Basic Architectural Elements”

to learn how Hyperion Essbase defines and uses sparse and dense dimensions
to optimize data access and to reduce index and storage requirements within the
database.

Dynamic dimensionality allows Hyperion Essbase to provide sophisticated
attribute reporting without impact to database storage requirements or batch
calculation performance.

Multithreaded Design and SMP

The Hyperion Essbase server is a 32-bit, multithreaded software application that
supports symmetric multiprocessing (SMP) hardware platforms. Multithreaded
design creates a separate thread for each user request. A multithreaded software
architecture enables multiple users to work on a Hyperion Essbase database at the
same time. Hyperion Essbase also uses separate threads to support data loads and
calculations in the database.

Symmetric multiprocessing allows single servers to run multiple processors
concurrently. Hyperion Essbase supports multiple threads over SMP servers
automatically. Thus performance is not significantly degraded, even with a large
number of simultaneous users.

Multi-User Read and Write

The Hyperion Essbase server supports simultaneous access and update by multiple
users. You can implement applications that require iterative changes to data, such
as budgeting, forecasting, and planning applications, and allow multiple users to
access these applications simultaneously.
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Client-Server Overview

The Hyperion Essbase client-server architecture supports enterprise analysis
applications. The server runs Hyperion Essbase software and fields requests from
clients. A network connects the server and the clients to each other. The server is
typically a PC or UNIX machine. The clients are PCs or UNIX workstations that
also run Hyperion Essbhase software.

Hyperion Essbase uses a distributed client-server model. In a distributed model,
the database engine typically resides on the server and portions of the database
software reside on each client. A typical client-server configuration has one server
and multiple clients: the server performs most of the database processing so the
clients can run queries with minimal memory and disk configurations.

Hyperion Essbase clients often connect to multiple serversto access different
databases. Within your organization, you might have multiple servers, each with
its own users and databases.

Hyperion Essbase Server

14 m

All Hyperion Esshase application components, including database outlines and
calc scripts, application control, and multidimensional database information,
reside on the server. With Hyperion Essbase you can configure server disk storage
to span multiple disk drives, so you can store large databases. Hyperion Essbase
reguires a server to run amultithreaded operating system so the server can
efficiently manage multiple, simultaneous requests. The server also runs a server
agent process that acts as atraffic coordinator for all user requests to Hyperion
Essbase applications.

The Hyperion Essbase server software runs on PC or UNIX servers. See the
Hyperion Essbase Start Here booklet for information on the supported operating
systems. See the Hyperion Essbase | nstallation Guide for specific information on
server configuration requirements.
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Hyperion Essbase Client

Hyperion Esshase clients retrieve and analyze data from the server with Lotus
1-2-3, Microsoft Excel, or a custom application interface.

There are three types of Hyperion Essbase clients:

« Thefirst client interface is Hyperion Essbase Spreadsheet Add-in, which
provides users with seamless data access to the server. The Hyperion Essbase
Spreadsheet Add-in User’s Guidescribes how to use the spreadsheet client
interface.

« Thesecond client interfaceis Hyperion Essbase Application Manager, which
designs, develops, and maintains Hyperion Essbase applications. This manual
provides task-oriented instructions for using Hyperion Esshase Application
Manager.

« Thethird client interface is a custom application built with Hyperion Essbase
Application Programming Interface (API). Hyperion Essbase APl enables
application devel opers to create custom interfaces to Hyperion Essbhase
quickly, using standard tools. You can use Hyperion Essbase APl with
Microsoft Visual Basic, Microsoft Visual C++, and specific C compilers on
platforms such as Solaris, HP-UX and AlX. Other programming languages,
such as Borland Delphi and PowerBuilder, are sometimes used with Hyperion
Esshase API, although they are not specifically tested by software providers.
Theonline API Referencéen the DOCS directory providesacompletelisting of
functions, platforms, and supported compilers.

See the Hyperion Essbase Installation Guifler specific information on client
configuration requirements. See the Hyperion Essbase Start Helpeoklet for
information about supported platforms for Hyperion Essbase products.
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Steps for Implementing
Hyperion Essbase

Y ou havejust purchased Hyperion Essbase. Y ou have alot of datato organize and
analyze, and you need to get up and running very quickly. Y ou want to get started
using Hyperion Essbase to integrate your data as efficiently as possible.

Thefollowing table describes the steps you need to complete to get up and running
with Hyperion Essbase and tells you where you can find more information about
each step.

Note: This chapter assumes you are anew Hyperion Essbase user. If
you used Version 5.x, you need to migrate your applications and
databases. Seethe Hyperion Essbase Start Here bookl et for important
migration information.

Table 2-1: A Process Map

Process step For information, see...

Install Hyperion Essbase. Hyperion Essbase Installation Guide

Decide what components you want to install.
Be aware that the license your company
purchased might not include all options.

Assess your needs and requirements. Your budget, forecasting, and other financial
reportswith notes on how you want to improve
Have a clear idea of your dataanalysisneeds | them

and of what types of calculations and reports
you want to run.

Hyperion Essbase Database Administrator’'s Guide m 2-1



Steps for Implementing Hyperion Essbase

Table 2-1: A Process Map (Continued)

Process step

For information, see...

Analyze your datafrom amultidimensional
perspective.

Consider:
Where are your data sources?

What type is the data? Is it detailed, relatio
data or is it higher-level, hierarchical data
that can be used for analysis?

In what format is the data?

How will you access the data? If you need
access relational data, you may need
Hyperion Essbase SQL Interface or
Hyperion Essbase Integration Server (a
separately purchasable product).

» Chapter 3, “Multidimensional Concepts”
» Hyperion Essbase SQL Interface Guide
» ODBC drivers documentation

« Hyperion Essbhase Integration Server

documentation
nal

Learn the fundamentals of Hyperion Essbas
and distributed OLAP.

& Chapter 1, “Introduction to Hyperion
Essbase”

Chapter 3, “Multidimensional Concepts”
Chapter 4, “Basic Architectural Elements”

Chapter 7, “Creating Applications and
Databases”

Chapter 10, “Working with Attributes”

Chapter 6, “Designing Partitioned
Applications”

Attend a Hyperion Essbase training class;
contact your software provider for details.

Design your application and database.

Think about which dimensions you will
designate as sparse and which as dense, w
dimensions you will designate as time and
which as account, and where you will includ
attribute dimensions.

Chapter 5, “Designing a Single-Server
Application”

hich

[¢)

Estimate the size of your database.

Chapter 15, “Estimating Disk and Memory
Requirements for a Database”

2-2 |
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Table 2-1: A Process Map (Continued)

Process step

For information, see...

Allocate storage and specify Hyperion Essbase
Kernel settings for your database.

Chapter 41, “Specifying Hyperion Essbase
Kernel Settings”

Learn about Hyperion Essbase Partitioning.
Think about whether your data can benefit
from being decentralized into connected
databases.

» Chapter 6, “Designing Partitioned
Applications”

« Chapter 16, “Building and Maintaining
Partitions”

Learn about dynamic calculations and how
they can greatly improve performance.

Chapter 29, “Dynamically Calculating Data
Values”

Create an application and a database.

Chapter 7, “Creating Applications and
Databases”

Design security for your database. Think ab
who needs access to the data, who should h
update authority; and who should have
read-only access?

oiRart 111, “Designing and Building a Security
&ygstem”

Build an outline for your database.

Chapter 8, “Creating and Changing Database
Outlines”

Build the dimensions. Decide whether your
data loads will introduce new members into t
outline. If so, set up dynamic dimension

building. If not, set up regular data loads.

e Chapter 13, “Introducing Dynamic
he Dimension Building”

» Chapter 14, “Building Dimensions Using a
Rules File”

Load your data.

Part 1V, “Loading Data”

Calculate your database.

Part V, “Calculating Data”

Run a report.

Part VI, “Reporting on Data”

Use Hyperion Essbase Spreadsheet Add-in
retrieve data.

t®he Hyperion Essbase Sporeadsheet Add-in
User’'s Guidefor your spreadsheet application

Link files or cell notesto data cells.

Chapter 12, “Linking Objects to Hyperion
Essbase Data”

Assign alias names to your members.

Chapter 11, “Creating and Managing Aliases

Copy or export data subsets.

Chapter 39, “Copying Data Subsets and
Exporting Data to Other Programs”
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Table 2-1: A Process Map (Continued)

Process step For information, see...

Back up and restore your data. Chapter 48, “Backing Up Data and Recovering
Databases”

Design a currency application. Chapter 43, “Designing and Building Currency

Conversion Applications”
Fine-tune your database performance and | « Chapter 46, “Using Diagnostics to Monitor
storage settings. Performance”

« Chapter 40, “Introducing the Hyperion
Essbase Kernel”

» Chapter 41, “Specifying Hyperion Essbase
Kernel Settings”

Automate routine operations by using Chapter 44, “Performing Interactive and Batch

ESSCMD. Operations Using ESSCMD”

Maintain your applications. Part IX, “Maintaining Hyperion Essbase
Applications”
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Multidimensional Concepts

Hyperion Essbase OLAP Server contains multidimensional databases that
support analysis and management reporting applications that are described

as online analytical processing (OLAP) applications. This chapter discusses
multidimensional concepts and terminology. This chapter contains the following
sections:

« ‘“Introducing OLAP” on page 3-1

« ‘“Introducing Dimensions and Members” on page 3-3

. “Defining Hyperion Essbase Terminology” on page 3-5

. ‘“ldentifying Values in a Multidimensional Database” on page 3-8
. “Looking at Data from Different Perspectives” on page 3-11

. “Designing and Creating a Simple Application” on page 3-12

Introducing OLAP

In 1993, E. F. Codd, who set the seminal rules describing relational databases,
published twelve rules for the analytical functions and performance characteristics
that are essential to enterprise-scale planning and analysis applications. He called
the new technology online analytical processing (OLAP) to reflect its analytical
functionality and to differentiate it from online transaction processing (OLTP).
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A multidimensional database supports multiple views of data sets for users
who need to analyze the relationships between data categories. For example,
amarketing analyst might want answers to the following questions:

« How did Product A sell last month? How does this figure compareto salesin
the same month over the last five years? How did the product sell by branch,
region, and territory?

« Did this product sell better in particular regions? Are there regional trends?

« Did customers return Product A last year? Were the returns due to product
defects? Did the company manufacture the products in a specific plant?

« Did commissions and pricing affect how salespeople sold the product? Did
particular salespeople do a better job of selling the product?

Multidimensional databases consolidate and calculate data to provide different
views. Only the database outline, the structure that defines al elements of the
database, limits the number of views. With amultidimensional database, users can
pivot the datato see information from a different viewpoint, drill down in to find
out more detailed information, or drill up to see an overview.

Codd's twelve rules cover most user aspects of OLAP, including defining the
conceptual view of the data (multidimensional), defining user needs (consistent
reporting performance), and defining the platform (client-server). Codd also
covers the kind of database operations a multidimensional database should
support. These operations include the following:

« Unrestricted cross-dimensional operations
« Intuitive data manipulation
« Flexible reporting

« Unlimited dimensions and consolidation levels

Because of Codd’s research, the multidimensional database is a standard in
today’s computing environment. In fact, OLTP and OLAP databases often coexist;
many companies implement an OLAP database in tandem with an OLTP database.
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Introducing Dimensions and Members

If you understand dimensions and members, you are well on your way to
understanding the power of a multidimensional database.

Dimensions. Hyperion Essbase has two types of dimensions. standard dimensions
and attribute dimensions.

Sandard dimensions represent the core components of a business plan and often
relate to departmental functions. Typical standard dimensionsare Time, Accounts,
Product Line, Market, and Division. Dimensions are static in most databases;
database dimensions rarely change over the life of the application.

Attribute dimensions are a specia type of dimension and are associated with

standard dimensions. Through attribute dimensions, you group and analyze

members of your standard dimensions. Your analyses are based on the members’
attributes (characteristics). For example, you can compare the profitability of your
non-caffeinated products that are packaged in glass to the profitability of your
non-caffeinated products that are packaged in cans.

Attribute dimensions must be associated with a base standard dimension.
Hyperion Essbase does not store the data for attribute dimensions, Hyperion
Essbase dynamically calculates the data when a user retrieves it. For more
information about attribute dimensions, see Chapter 10, “Working with
Attributes.”

Members are the individual components of a dimension. For example, Product A,
Product B, and Product C might be members of the Product dimension. Each
member has a unique name. A dimension can contain an unlimited number of
members. Hyperion Essbase can store the data associated with a member (referred
to as a stored member in this chapter) or it can dynamically calculate the data when
a user retrieves it. For more information, see Chapter 29, “Dynamically

Calculating Data Values.”

A dimension represents the highest consolidation level in the database outline. The
database outline indents members below one another to indicate a consolidation
relationship. For example, in Figure 3-1, Time is a dimension and Qtrl is a
member. You will learn in later chapters how the hierarchy of members in the
outline governs how users drill and pivot data.
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Arranging Dimensions into Hierarchies

34 .

All Hyperion Essbase database development begins with creating a database
outline. A database outline accomplishes the following:

« Definesthe structural relationships between membersin a Hyperion Essbase
database

« Organizes all the datain the database

« Defines the consolidations and mathematical relationships between items

Hyperion Essbase uses the concept of membersto represent data hierarchies. Each
dimension consists of one or more members. The members, in turn, may consist of
other members. When you create a dimension, you tell Hyperion Essbase how to
consolidate the values of its individual members. Within the tree structure of the
database outline, a consolidation is a group of membersin a branch of the tree.

For example, many businesses summarize their data monthly, then roll up the
monthly data to obtain quarterly figures, and roll up the quarterly data to obtain
annual figures. Businesses may also summarize data by zip code, then by city,
state, and country. Any dimension can be used to consolidate data for reporting
purposes.

In the Sample Basic database, for example, the Y ear dimension consists of

five members: the Qtrl, Qtr2, Qt3, and Qtr4 members, each storing data for an
individual quarter, plus Y ear, storing summary datafor the entire year. Qtrl
consists of four members: the Jan, Feb, and Mar members, each storing datafor an
individual month, plus Qtrl, storing summary datafor the entire quarter. Likewise,
Qtr2, Qtr3, and Qtr4 consist of the members that represent the individual months
plus the member that stores the quarterly totals.

The database outline in Figure 3-1 uses a hierarchical structure to represent the
data consolidations and relationshipsin Qtrl.

earTime
i+
Jan (+)
Feb (+)
Mar (41

Figure 3-1: Hierarchical Structure
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Some dimensions consist of relatively few members, while others may have
hundreds or even thousands of members. Hyperion Essbase does not limit the
number of members within a dimension and allows you to add new members as
needed.

For information on creating a database outline, see Chapter 8, “Creating and
Changing Database Outlines.”

Defining Hyperion Essbase Terminology

Hyperion Essbase uses the terms defined in the following sections to describe a
database outline. These terms are used throughout this manual.

Member Relationships, Generations, and Levels

Hyperion Essbase uses hierarchical and family history terms to describe the roles
and relationships of the members in an outline. You can describe the position of
the members of the branches in Figure 3-2 in several ways.

E| Measures Generation 1, Level =
— Profit Generation 2, Level 2
Margin Generation 3, Level 1

H Sales Generation 4, Level 0

Cost of Goods Sold Generation 4, Level 0

Total Expenses Generation 3, Level 1
Marketing Generation 4, Level 0

Payrall Generation 4, Level 0

Misc Generation 4, Level 0

— Irventory Generation 2, Level 1
Open Inventory Generation 3, Level 0

Additions Generation 3, Level 0

Ending Inventary Generation 3, Level 0

— Ratios Generation 2, Level 1
Margin % Generation 3, Level 0

Profit % Generation 3, Level 0

Profit per Ounce Generation 3, Level 0

*The level of Measures depends on the branch

Figure 3-2: Member Generation and Level Numbers
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Parents, Children, and Siblings
Figure 3-2 illustrates the following parent, child, and sibling relationships:

Parents: A parent isamember that has a branch below it. For example, Marginis
a parent member for Sales and Cost of Goods Sold.

Children: A child isa member that has a parent above it. For example, Sales and
Cost of Goods Sold are children of the parent Margin.

Shlings: A sibling isachild member with the same parent and at the same branch
level as another member. For example, Sales and Cost of Goods Sold are siblings
(they both have the parent Margin), but Marketing (at the same branch level) isnot
asibling because its parent is Total Expenses.

Descendants and Ancestors
Figure 3-2 illustrates the following descendant and ancestral relationships:

Descendants: Descendants are al the membersin branches below a parent. For
example, Profit, Inventory, and Ratios are descendants of Measures. The children
of Profit, Inventory, and Ratios are also descendants of M easures.

Ancestors: Ancestors are al the members in branches above a member. For
example, Margin, Profit, and Measures are ancestors of Sales.

Roots and Leaves
Figure 3-2 illustrates the following root and leaf member relationships:

Root: Theroot is the top member in a branch. Measuresis the root for Profit,
Inventory, Ratios, and the children of Profit, Inventory, and Ratios.

Leaves: Leaf members have no children; they are also referred to as detail
members, level 0 members, and leaf nodes. For example, Opening Inventory,
Additions, and Ending Inventory are leaf members.
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Generations and Levels
Figure 3-2 illustrates the following generations and branch levels:

Generations: Generation numbers refer to consolidation levels within a
dimension. A root branch of thetreeis generation 1. Generation numbersincrease
as you count from the root toward the leaf member. In Figure 3-2, Measuresis
generation 1, Profit is generation 2, and Margin is generation 3. All siblings of
each level belong to the same generation; for example, Inventory and Ratios are
also generation 2.

Figure 3-3 shows part of the Product dimension with its generations numbered.

Product
Generation 1 lricm
00-10

Generation 2 / % Hmu 1012
Generation 3 / 100-10-16

Generation 4

Figure 3-3: Generations

Levels: Levels also refer to the branches within a dimension; however, levels
reverse the numerical ordering that Hyperion Essbase uses for generations. The
levelscount up from the leaf member toward theroot. Theroot level number varies
depending on the depth of the branch. In theexamplein Figure 3-2, Salesand Cost
of Goods Sold are level 0. All other leaf membersare also level 0. Marginislevel
1 and Profitislevel 2. Notice that the level number of Measures varies depending
on the branch. For the Ratios branch, Measuresislevel 2. For the Total Expenses
branch, Measuresis level 3.
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Figure 3-4 shows part of the Product dimension with its levels numbered.

roduct

[~]100-10
Level 2 1DD 10412
1DD-1D-15
Level 1
Level 0

Figure 3-4: Levels

Note: You canassign anameto ageneration or level and then use the name
as a shorthand for all the membersin that generation or level.

ldentifying Values in a
Multidimensional Database
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This section describes how data is stored in a multidimensional database—a cube
of cells containing data values. Each data value is stored in a single cell in the
database. You refer to a particular data value by specifying its coordinates along
each standard dimension.

Consider the simplified database in Figure 3-5:

—DAccoums Accounts

[~ Margin (
Sales
COGS

— [_IMargin% (~) wo Pass Calc) Margin % Sales;
N
— 2y Time Time

— ot (5
Jan (+)
Feb (+)
Mar +
Q2 (+
Qtr3 [+
Qtrd (+
Scenano Label Only)
Actual
Eludget

Figure 3-5: A Multidimensional Database Outline
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This database has three dimensions: Accounts, Time, and Scenario.

The Accounts dimension has four members: Sales, COGS, Margin, Margin%.

The Time dimension has four quarter members. Figure 3-6 shows only the
membersin Qtrl.

The Scenario dimension hastwo child members: Budget for budget valuesand

Actual for actual values.

An intersection of members (one member from each dimension) represents adata

value. The example in Figure 3-6 has three dimensions; thus, in Figure 3-6 the

dimensions and data valuesin the database can be represented in a cube, as shown

in Figure 3-6:

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 3-6: Three Dimensional Database

The shaded cellsin Figure 3-7 illustrate that, when you refer to Sales, you are

referring to a slice of the database containing eight Sales vaues:

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 3-7: Sales Slice of the Database
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When you refer to Actual Sales, you are referring to four Sales values:

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 3-8: Actual, Sales Slice of the Database

A datavaueis stored in asingle cell in the database. To refer to a specific data
value in amultidimensional database, you specify its member on each dimension.
In Figure 3-9, the cell containing the data value for Sales, Jan, Actual is shaded.
The data value can a so be expressed using the cross-dimensional operator (->) as
Sales->Actual->Jan.

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 3-9: Sales, Jan, Actual Slice of the Database
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Looking at Data from Different
Perspectives

Slicing the database in different ways gives you different perspectives of the data.
The dlicein Figure 3-10, for example, shows data about the month of January:

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 3-10: Data for January

The dlice in Figure 3-11 shows data for the month of February:

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 3-11: Data for February
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The dlice in Figure 3-12 shows data for profit margin:

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl
Figure 3-12: Data for Profit Margin
Slicing a database amounts to fixing one or more dimensions at a constant value

while allowing the other dimensionsto vary. The slice of January in Figure 3-10,
for example, examinesall datavaluesfor which the Y ear dimension isfixed at Jan.

Designing and Creating a Simple Application
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In this section, you'll learn how to think multidimensionally by building and
analyzing a sample application called Simple. This section uses the same process
to analyze data that you use when building a typical multidimensional database.

First, analyze a typical company called The Car Company (TCC). TCC
manufactures, markets, and distributes cars and trucks across the United States.
Analysts at TCC prepare budget forecasts and track performance on a monthly
basis.

Because TCC plans and tracks a variety of products over several markets, the
process of deriving and analyzing data is quite tedious. Last month, analysts
spent the majority of their time entering, re-keying, and preparing reports.

TCC needs a centralized repository for financial data that allows administrators

to load data from different sources. The data repository should reside on a server
accessible to analysts throughout the organization. Because all users have access
to the server, they can retrieve data at will, regardless of the data’s origin. To
accommodate their needs, TCC chooses Hyperion Essbase.
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Organizing Multidimensional Data

First, you will create adatabase outline for TCC. The outline defines the structure
of the database, including the dimensions and members that it contains. It is
important to remember that Hyperion Essbase stores the database outline
separately from the datain the database. Each time you make a significant change
to the database outline, Hyperion Essbase restructures the data to support the
change. For moreinformation on how to build an outline, see Chapter 8, “Creating
and Changing Database Outlines.”

A database outline contains standard dimensions, attribute dimensions, and
members. The members can be stored or they can be dynamically calculated
upon retrieval. The following example uses only standard dimensions and stored
members. For more information about attribute dimensions and dynamically
calculated members, see “Introducing Dimensions and Members” on page 3-3.
Your first job is to determine a logical structure for the data. Remember, standard
dimensions often parallel a company’s organization. TCC has four standard
dimensions: Time, Product, Market, and Measures.

SIlE (Current Alias Table: Default)

Figure 3-13: TCC Simple with Four Standard Dimensions

Give each dimension two members:

qlellls (Current Alias Table: Default)
HSprmg( )

Fall

[~)Praduct
Cars
Trucks

[~ Market
Ch|cag0 +)
New York (+)

[AMeasures
Sales

Expenses

Figure 3-14: TCC Simple with Standard Dimensions and Members
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To appreciate the power of the multidimensional database, you need to
understand how Hyperion Esshase organizes members and standard
dimensions. Consider atraditional spreadsheet, where acell is at the
intersection of arow and column. In a multidimensional database, a cell,
or datavalue, is defined by the intersection of all the standard dimensions
in the database.

For example, a spreadsheet cell can be the intersection of row 3 and column

4. A Hyperion Esshase data value is defined by the intersection of one member
on each of the standard dimensions. For example, a data value can be at the
intersection of Spring, Cars, Chicago, and Sales. See Chapter 4, “Basic
Architectural Elements” for more information on how Hyperion Essbase
stores data values.

The database size is defined by its standard dimensions and members. For
example, TCC is a four-dimensional database with three members in each
dimension, including the root member (the member that is the name of the
dimension). To determine the maximum number of values in the database,
multiply the number of members in each dimension. For TCC, the maximum
number of values is 3 x 3 x 3 x 3, so TCC has 81 potential data values. It is
easy to see from this example how fast a multidimensional database can grow.

Look at a subset of the 81 data values for the TCC database to determine how
Hyperion Essbase structures data. A typical query mighite:many cars

and trucks did TCC sdll in the spring? Begin with the member Spring, and list
combinations of standard dimensions and members from the database outline
for Spring. Remember, a data value must be defined by one member from each
standard dimension. The following table contains all of the values that make up
the Spring list, with the consolidated members in bold.

Time Product Market Measures Data Value
Spring Cars Chicago Sales 800

Spring Cars Chicago Expenses 600

Spring Cars Chicago Measures 200

Spring Cars New York Sales 500

Spring Cars New York Expenses 200

Spring Cars New York Measures 300

Spring Cars Market Sales 1300
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Time Product Market Measures Data Value
Spring Cars Market Expenses 800
Spring Cars Market M easur es 500
Spring Trucks Chicago Sales 700
Spring Trucks Chicago Expenses 400
Spring Trucks Chicago Measures 300
Spring Trucks New York Sales 550
Spring Trucks New York Expenses 150
Spring Trucks New York Measures 400
Spring Trucks Market Sales 1250
Spring Trucks Market Expenses 550
Spring Trucks Market M easur es 700
Spring Product Chicago Sales 1500
Spring Product Chicago Expenses 1000
Spring Product Chicago Measures 500
Spring Product New York Sales 1050
Spring Product New York Expenses 350
Spring Product New York Measures 700
Spring Product Market Sales 2550
Spring Product Market Expenses 1350
Spring Product Market M easur es 1200

Here are just afew of the questions you can answer using this data:

« How many carsdid TCC sell in New York in the spring?

« Did TCC lose money ontruck salesin New York in the spring?

« How many trucks did TCC sell in Chicago in the spring? What were the
associated profits and revenues during that period?

Hyperion Essbase Database Administrator’s Guide

m 3-15



Multidimensional Concepts

A typical database contains associated formulas and a calc script to analyze the
data. For example, you might want to calcul ate the variance between budget and
actual expenses values. Y ou calculate the variance by defining the appropriate
formulaon aVariance member. For moreinformation on devel oping formulasand
calc scripts, see Chapter 25, “Introduction to Database Calculations.”

Adding and Deleting Standard Dimensions and
Stored Members

3-16 m

In this section, you will apply a few hypothetical situations to the TCC database.
You will consider what happens to the multidimensional database when you add
and delete members and standard dimensions.

Adding Stored Members

In this example, you will add several stored members to the database under each
standard dimension. Add two seasons under Time; one product called
Motorcycles; a market, LA; and three members to the Measures dimension:
Profits, Inventory, and Ratios. For more information on how to build an outline,
see Chapter 8, “Creating and Changing Database Outlines.”

liddls) (Current Alias Table: Default)

— |_|¥¥inter (+)
—_|Spring (+)
Surmer (+)
Fall (+)

uct

Cars (+)
Trucks (+)
Motarcycles (+)
et

Chicago (+)
Mew York (+)
LA (+)
—DMeasures

[~ Profits (+
Sales
Expenses

Hlnventory

Ratios

Figure 3-15: Adding a Stored Member
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Create atable similar to the one in the first example.

Time Product Market Measures Data Value
Winter Cars Chicago Sales 1000
Winter Cars Chicago Expenses 600
Winter Cars Chicago Profits

Winter Cars Chicago Inventory 1600

and soon

The new database is potentially much larger than the old one. There are now five
membersin the Time dimension, four membersin each of the Product and Market
dimensions, and six members in the Measures dimension.

To determine the maximum potential number of valuesin the database, multiply
the number of stored membersin each standard dimension: 5x 4 x 4 x 6 = 480. So,
by adding seven new members, the Simple multidimensional database has grown
to apotential 480 values.
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Adding a Standard Dimension

Now you will add a new standard dimension called Distribution Channel to the
database. In addition, you will give the new dimension two stored members, Retail
and Wholesale. For more information, see “Adding Dimensions and Members to
Outlines” on page 8-15.

[lalallz) (Current Alias Table: Default)

— :Winter +

—_|Spring (+)

Surmer (+)

Fall (+)

uct

Cars (+)

Trucks (+)

Motarcycles (+)

et

Chicago (+)

Mew York (+)
LA ()

—DMeasures

[~ Profits (+
Sales
Expenses

Hlnventory

Ratios

[~ Distribution Channel
Retail (+
Wholesale

Figure 3-16: Adding a Standard Dimension
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Because the Simple database now has 5 standard dimensions and 17 stored
members, the maximum potential number of values is 5x 4 x 4 x 6 x 3 = 1,440.

When you add a new standard dimension to an outline, you must associate any data
in the database with one of the members of the new dimension. For example, in the

Simple database, you would have to specify whether the existing data represented

Retail or Wholesale. You would then need to load data and calculate the database.

For more information, see Chapter 20, “Introducing Data Loading” and

Chapter 25, “Introduction to Database Calculations.”
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Removing a Standard Dimension

Inthisexample, youwill deletethe Market dimension from the database. The TCC
company wants the Simple database to represent the LA market only, so thereis
no need for aMarket dimension. For more information, see Chapter 8, “Creating
and Changing Database Outlines.”

What impact does this decision have on the database? One less standard dimension
diminishes the overall size of the database. However, data for all members in the
Market dimension still exists. If you delete a standard dimension from a database
outline, the data associated with one member of the deleted standard dimension is
retained. You must choose which member’s data to retain.

For example, removing the Market dimension from the outline implies that you
want to retain data for one member of the Market dimension. In this case, you
choose to retain the LA data.

When you delete a standard dimension, you need to recalculate data to reflect
changes to the relationships.

qlellls (Current Alias Table: Default)

— [_|Winter (+)
—_|Spring (+)
— _|Surmmer [+
— |_|Fall {(+)

— A Product

— | Cars (+
Trucks
Motorcycles

—DMeasures

[~ Profits (+
Sales
Expenses

Inventory
Ratios (+
— . Distribution Channel

Retail (+)
YWholesale ()

Figure 3-17: Deleting a Standard Dimension and Members
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In this chapter, you will learn how Hyperion Essbase OLAP Server improves
performance by reducing storage space and speeding up data retrieval for
multidimensional databases. This chapter contains the following sections:

. ‘“Attribute Dimensions and Standard Dimensions” on page 4-1
. “Sparse and Dense Dimensions” on page 4-2

. ‘“Data Blocks and the Index System” on page 4-4

. ‘“Selection of Sparse and Dense Dimensions” on page 4-8

. ‘“Dense and Sparse Selection Scenarios” on page 4-11

Attribute Dimensions and Standard
Dimensions

Hyperion Essbase has two types of dimensions: attribute dimensions and
non-attribute dimensions (standard dimensions). An attribute dimension is a
special type of dimension that is associated with a standard dimension. For
more information about attribute dimensions, see Chapter 10, “Working with
Attributes.” This chapter primarily considers standard dimensions because
Hyperion Essbase does not allocate storage for attribute dimension members.
Instead it dynamically calculates the members when the user requests data
associated with them.
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Sparse and Dense Dimensions

Most data sets of multidimensional applications have two characteristics:
« Dataisnot smoothly and uniformly distributed.

. Datadoesnot exist for the majority of member combinations. For example, all
products may not be sold in all areas of the country.

Hyperion Essbase maximizes performance by dividing an application’s standard
dimensions into two types: dense dimensions and sparse dimensions. This division
allows Hyperion Essbase to cope with data that is not smoothly distributed,
without losing the advantages of matrix-style access to the data. Hyperion Essbase
speeds up data retrieval while minimizing the memory and disk requirements.

Most multidimensional databases are inherently sparse: they lack data values for
the majority of member combinations. A sparse dimension is a dimension with a
low percentage of available data positions filled.

For example, the Sample Basic database, as shown in Figure 4-1, includes the
Product, Market, Measures, Year, and Scenario dimensions. Product represents
the product units, Market represents the geographical regions in which the
products are sold, and Measures represents the accounts data. Because not every
product is sold in every market, Market and Product are chosen as sparse
dimensions.

Most multidimensional databases also contain dense dimensions. A dense
dimension is a dimension with a high probability that one or more data points is
occupied in every combination of dimensions. For example, in the Sample Basic
database, accounts data exists for almost all products in all markets, so Measures

4-2 m Hyperion Essbase Database Administrator’'s Guide



Basic Architectural Elements

is chosen as a dense dimension. Y ear and Scenario are also chosen as dense
dimensions. Y ear represents time in months, and Scenario represents whether the
accounts values are budget or actual values.

Note: Caffeinated, Intro Date, Ounces, and Pkg Type are attribute
dimensions that are associated with the Product dimension.
Population is an attribute dimension that is associated with the
Market dimension. Members of attribute dimensions describe
characteristics of the members of the dimensions with which they are
associated. For example, each product has asize in ounces. Attribute
dimensions are always sparse dimensions and must be associated
with a sparse standard dimension. Hyperion Essbase does not store
the data for attribute dimensions, Hyperion Essbase dynamically
calculates the data when a user retrieves it. For more information
about attribute dimensions, see Chapter 10, “Working with
Attributes.”

E dls (Current Alias Table: Default)
— e [Active Dynamic Time Series Members: H-T-D, Q-T-D, M-T-I}

KI<ILI<]

Qtrd [+

uct {Caffeinated, Intro Date, Ounces, Pky Type }
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200 (+) (Alias: Root Beer)
300 (+) (Alias: Cream Soda)
400 (+) (Alias: Fruit Soda)
Diet (~) (Alias: Diet Drinks)
et {Population }
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Figure 4-1: Sample Basic Database Outline
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Data Blocks and the Index System

Hyperion Essbase uses two types of internal structures to store and access data:
data blocks and the index system.

Hyperion Essbase creates a data block for each unique combination of sparse
standard dimension members (providing at |east one data value exists for the
sparse dimension member combination). The data block represents all the dense
dimension members for its combination of sparse dimension members.

Hyperion Essbase creates an index entry for each datablock. The index represents
the combinations of sparse standard dimension members. It contains an entry for
each unique combination of sparse standard dimension membersfor which at |east
one data value exists.

For example, in the Sample Basic database Product and Market are sparse
dimensions.

DF’roduct Caffeinated, Ounces, F'kg Type }

[~)100 (Alias: Colas
1DD 10 Al|as Cola) {Caffeinated: True, Ounces: 12, Pky Type:Can}
1DD 20 (Alias: Diet Cola) {Caffeinated: True, Ounces: 12, Pky Type:Can}

100-30 (Alias: Caffeine Free Cola) {Caffeinated:False, Ounces: 16, Pky Type: Bottle}
— []200 (Alias: Root Beer)

— ]300 (Alias: Cream Soda)

— []400 (Alias: Fruit Soda)

L— [pDiet (Alias: Diet Drinks)

[AJMarket {Population }

— [~East (UDAs: Major Market)

MNew York (UDAs: Major Market) {Population: 21000000}
Massachusetts (UDAs: Major Market) {Population: 2000000}
Florida (UDAs: Major Market) {Population: 15000000}
Connecticut (UDAs: Small Market) {Population:6000000}
MNew Hampshire (UDAs: Small Market) {Population: 3000000}

[t
— ] South (UDAs: Small Market)
L— [ Central (UDAs: Major Market)

Figure 4-2: Product and Market Dimensions from the Sample Basic Database

If dataexistsfor Caffeine Free Colain New Y ork, then Hyperion Essbase creates
adata block and an index entry for the sparse member combination of Caffeine
Free Cola (100-30)->New Y ork. If Caffeine Free Colais not sold in Florida, then
Hyperion Essbase does not create a data block or an index entry for the sparse
member combination of Caffeine Free Cola (100-30)->Florida.
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The data block Caffeine Free Cola (100-30)->New Y ork represents all the Y ear,
M easures, and Scenario dimensions for Caffeine Free Cola (100-30)->New Y ork.

Index

2 5
Data Blocks

Figure 4-3: Simplified Index and Data Blocks

Each unique data value can be considered to exist in acell in a data block. When
Hyperion Essbase searches for a data value, it uses the index to locate the
appropriate data block. Then, within the data block, it locates the cell containing
the data value. Theindex entry provides a pointer to the data block. The index
handles sparse data efficiently because it includes only pointers to existing data
blocks.

Figure 4-4 shows part of a data block for the Sample Basic database. Each
dimension of the block represents a dense dimension in the Sample Basic
database: Time, Measures, and Scenario. A datablock exists for each unique
combination of members of the Product and Market sparse dimensions (providing
that at least one data value exists for the combination).

Data Block

. Scenario
TIV \

Measures

B

Data Value

Figure 4-4: Part of a Data Block for the Sample Basic Database
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Each datablock isamultidimensional array that contains afixed, ordered location
for each possible combination of dense dimension members. Accessing acell in
the block does not involve sequentia or index searches. The search is almost
instantaneous, resulting in optimal retrieval and cal cul ation speed.

Hyperion Essbase orders the cellsin a data block according to the order of the
members in the dense dimensions of the database outline.

Figure 4-5 references the following database outline:

A (Dense)
al
a2
B (Dense)
bl
bl1
b12
b2
b21
b22
C (Dense)
cl
c2
c3
D ( Sparse)
di
d2
d21
d22
E (Sparse)
el
e2
e3
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The block in Figure 4-5 represents the three dense dimensions within the
combination of the sparse members d22 and €3. In Hyperion Essbase, member
combinations are denoted by the cross-dimensional operator. The symbol for the
cross-dimensional operator is->. So d22, e3 iswritten d22->e3. A, b21, c3is
written A->b21->c3.

Data Block for d22->e3
C al

b11
b12 ]

b1
b21

/
/
b2z \
b2
~ //Cell A->p21->c3

\\ //

Figure 4-5: Data Block Representing Dense Dimensions for d22->e3

Hyperion Essbase creates a data block for every unique combination of the
members of the sparse dimensions D and E (providing that at |east one datavalue
exists for the combination).

Data blocks, such as the one shown in Figure 4-5, may include cells that do not
contain data values. A data block is created if at |east one data value existsin the
block. Hyperion Essbase compresses data blocks with missing values on disk,
expanding each block fully asit brings the block into memory. Data compression
isoptional, but enabled by default. For more information, see “Specifying Data
Compression” on page 41-27.

By carefully selecting dense and sparse standard dimensions, you can ensure that
data blocks do not contain many empty cells. In Hyperion Essbase, empty cells are
known as missing ¢ftM SSI NG data. You can also minimize disk storage
requirements and maximize performance.
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Selection of Sparse and Dense Dimensions

4-8 m

In most data sets, existing data tends to follow predictable patterns of density
and sparsity. If you match patterns correctly, you can store the existing datain a
reasonable number of fairly dense data blocks, rather than in many highly sparse
data blocks.

When you create a database outline in Outline Editor, Hyperion Essbase

automatically suggests which of the dimensions should be sparse and which

dense. Hyperion Esshase, for example, consider the Time and Accounts tags on
dimensions and the probabl e size of the datablocks. For moreinformation ontime

and accounts tags, see Chapter 9, “Setting Dimension and Member Properties.”
For more information on using the Outline Editor to create database outlines, see
Chapter 8, “Creating and Changing Database Outlines.”

Note: The auto-configuration of dense and sparse dimensions provides only
an estimate. It cannot take into account the nature of the data you will
load into your database or multi-user considerations.

You can associate attribute dimensions sji#r se standard
dimensions only. Attribute dimensions themselves are always sparse
dimensions.

You can turn off auto-configuration and manually choose your sparse and dense
dimensions. To help you select sparse and dense dimensions, Hyperion Essbase
provides data storage information in the Application Manager Data Storage dialog
box. To open this dialog box, open the database outline and choose Settings > Data
Storage. The information that is provided includes data block size and density.
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This information helps you choose the optimal configuration for your database.
For more information, see Chapter 41, “Specifying Hyperion Essbase Kernel

Settings.”
Data Storage E
— Configuration QK |
v Automati |
W Automatic Cancel
I | Broyide sarmings on HarEptima Confiauration
Help
[imemsiar; & _I
roragc Hane or don't knaw ﬂ
Messuies i [iEnize Time Fielated
d ) Snare Units [Dollars, Percent, ...]
Product = Scenario [Budaget, Actual, Forecast, .
b4 ark.et e Arenunts [or the Primarn Mﬁasurﬁi}lll
Scenario L LI LIP—T D
Optimal Recommendations: Configure |
Product, d, 0
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Dense: Year, Measures, Scenario, Sparse; Product, Market, Caffeinated, Ounces,
Dense: Year, Measures, Scenario, Sparse; Product, Market, Caffeinated, Ounces,
Dense: Year, Measures, Scenario, Sparse; Product, Market, Caffeinated, Ounces, F

Dense: Measures, Scenanio, Sparse: Year, Product, Market, Caffeinated, Ounces, F

Dense Measues Seenain Snarse: Year Prodpct Market Caffeinated Munees B
4

T

Patential Blocks: 475
Bytesz Per Block: 1728
Fiating: 48.89

Figure 4-6: Data Storage Dialog Box

Consider the Sample Basic database that is shipped with Hyperion Essbase. The
Sample Basic database represents data for The Beverage Company (TBC).

TBC does not sell every product in every market; therefore, the data set is
reasonably sparse. Data values do not exist for many combinations of members on
the Product and Market dimensions. For example, if Caffeine Free Colais not sold
in Florida, then data values do not exist for the combination Caffeine Free Cola
(100-30)->Florida. So, Product and Market are sparse dimensions. Therefore, if
no data values exist for a specific combination of members on these dimensions,
Hyperion Essbase does not create a data block for the combination.

However, consider combinations of members on the Year, Measures, and Scenario
dimensions. Data values almost always exist for some member combinations on
these dimensions. For example, data values exist for the member combination
Sales->January->Actual because at least some products are sold in January. Thus,
Year and, similarly, Measures and Scenario are dense dimensions.
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In configuration of the Sample Basic database may be summarized as follows:
o Sparse standard dimensions: Product and Market

« Dense standard dimensions: Year, Measures, and Scenario

Hyperion Essbase creates a data block for each unique combination of members
in the Product and Market dimensions. Each data block represents data from the
dense dimensions. The data blocks are likely to have few empty cells. For
example, consider the sparse member combination Caffeine Free Cola (100-30),
New York:

« If accounts data (represented by the Measures dimension) exists for this
combination for January, it probably exists for February and for al members
on the Year dimension.

« If adatavaue existsfor one member on the Measures dimension, then it is
likely that other accounts data val ues exist for other members on the Measures
dimension.

« If Actual accounts datavaluesexist, thenit islikely that Budget accounts data
values exist.

Data Block for Caffeine Free Cola->New York

. Scenario
T|Vv

]
]

Measures

Data Values in

/ Shaded Cells
Mlissing Values

Figure 4-7: Dense Data Block for Sample Basic Database
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Dense and Sparse Selection Scenarios

Thefollowing scenarios show how adatabaseis affected when you select different
dense and sparse standard dimensions. Assume that these scenarios are based on
typical databases with at least seven dimensions and several hundred members.

Scenario 1: A Database Consisting
Entirely of Sparse Standard Dimensions

If you make all dimensions sparse, Hyperion Esshase creates data blocks that
consist of single data cellsthat contain single data values. There is an index entry
for each data block and, therefore, in this scenario, for each existing data value.

This configuration produces a huge index that requires alarge amount of memory.
The more index entries, the longer Hyperion Essbase searches to find a block.

T
T
Large, Complex Index D D D
2 %e
T

Single-Celled Blocks

Figure 4-8: Database with All Sparse Standard Dimensions

Hyperion Essbase Database Administrator’s Guide m 4-11



Basic Architectural Elements

Scenario 2: A Database Consisting
Entirely of Dense Standard Dimensions

If you make all dimensions dense, Hyperion Essbhase creates one index entry and
onevery large, very sparse block. In most applications, this configuration requires
thousands of times more storage than other configurations. Hyperion Essbase
needs to load the entire block into memory when it searches for a data value, and
thus enormous amounts of memory are required.

N
X N
X N
X X X
g X
X
NPX
X
Huge block Single entry index

Figure 4-9: Database with All Dense Standard Dimensions
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Scenario 3: An Ideal Configuration of
Dense and Sparse Standard Dimensions

Based upon your knowledge of your company’s data, you have identified all

your sparse and dense standard dimensions. Ideally, you have approximately
equal numbers of sparse and dense standard dimensions. If not, you are probably
working with a non-typical data set and you need to do more tuning to define the
dimensions.

Hyperion Essbase creates dense blocks that can fit into memory easily and creates
a relatively small index. Your database runs efficiently using minimal resources.

] ‘-:h m\\mmmmm\\
i M Sy My 8 *CE m‘mmmmmm\\
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N N ey ey Ny
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N xxxxx*’(* X|X|XX| X
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ik*k XIXIXXX i IR
R XXX [k
G N
Dense Blocks Index

Figure 4-10: An Ideal Configuration
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Scenario 4: A Typical Multidimensional Problem

4-14 m

Consider adatabase with four standard dimensions; Time, Accounts, Region, and
Product. In the following example, Time and Accounts are dense dimensions, and

Region and Product are sparse dimensions.

The two-dimensional data blocks represent data values from the dense
dimensions: Time and Accounts. The members on the Time dimension are J, F,
M and Q1. The members on the Accounts dimension are Rev, Exp, and Net.

A Rev
A| Exp
LY

Net

J F
Ad
A
AlA

I Missing Values
V

Data Values

Figure 4-11: Two-dimensional Data Block for Time and Accounts

Hyperion Esshase creates data blocks for combinations of members on the sparse
standard dimensions (providing at least one data value exists for the member
combination). The sparse dimensions are Region and Product. The members of
the Region dimension are East, West, South, and Total US. The members on the
Product dimension are Product A, Product B, Product C, and Total Product.
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Figure 4-12 shows 11 data blocks. No data values exist for Product A in the
West and South, for Product B in the East and West, and for Product C in the
East. Therefore, Hyperion Esshase has not created data blocks for these member
combinations. The data blocks that Hyperion Essbase has created have very few
empty cells.

East West South U

Product A

=

Product B

] ]
(|

Product C

Total
Product

D= D] (B[ T | [ BB [T [
[ ] B[ | [ | [ [

[ ] (B[ |

[ | [ [

Ald
A
Ald
AJA
Ald
AJA

(=] (]

(=] [T

Figure 4-12: Data Blocks Created for Sparse Members on Region and Product

This example effectively concentrates all the sparseness into the index and
concentrates all the datainto fully utilized blocks. This configuration provides
efficient data storage and retrieval.

Now consider areversal of the dense and sparse dimension selections. In the
following example, Region and Product are dense dimensions, and Time and
Accounts are sparse dimensions.

The two-dimensional data blocks represent data values from the dense
dimensions: Region and Product.

S

u

w

Product A

S

A

A A ProductB
AlA

A

ProductC
Total Product

| m
>

Figure 4-13: Two-Dimensional Data Block for Region and Product
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Hyperion Essbase creates data blocks for combinations of members on the sparse
standard dimensions (providing at least one data val ue exists for the member
combination). The sparse standard dimensions are Time and Accounts.

Figure 4-14 shows 12 data blocks. Data values exist for all combinations of
members on the Time and Accounts dimensions; therefore, Hyperion Essbase
creates data blocks for all the member combinations. Because data values do not
exist for al productsin all regions, the data blocks have many empty cells. Data
blocks with many empty cells store data inefficiently.

Jan Feb Mar Qtr1
Al | |AlA| | |AA | AA | A
AlA AA| | AA
AAA| AAA| AAAl AdA
kA A AAAA/AAAAAAAA
Al | (AlA| | |AA | AA | A
Al |AA|| [ JAA|| | AA| [ AA| o
Al Al AAA| AAA|l AdA
kA A JAAAA/AAAAAAAA
Al | AlA|l AAIA | AA AA
AJA|[A[ [A[A|| [ TALA| [ TAlA| .,
| (AAA| AAA| AAA AAA
Ak AAAAA AAAAAALA

Figure 4-14: Data Blocks Created for Sparse Members on Time and Accounts

The Hyperion Essbase Solution

When you create an optimized Hyperion Essbase database, you need to consider
carefully the following questions:

« How does your company use the data?
« How do you plan to build and order the dimensions?
«  Which data compression scheme will you use?

« How do you want to create and order calculations?
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For more information on:

« Planning the development of your multidimensional database, see Chapter 5,
“Designing a Single-Server Application.”

« Selecting dense and sparse dimensions, see “Sparse and Dense Dimensions”
on page 4-2.

. Loading data, see Chapter 20, “Introducing Data Loading.”

. Compressing data and optimizing your database, see “Specifying Data
Compression” on page 41-27

« Calculating your database, see Chapter 25, “Introduction to Database
Calculations.”
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Application

To implement a multidimensional database, first you install Hyperion Essbase
OLAP Server, and then you design and create an application. Y ou analyze
data sources and define requirements very carefully and then decide whether a
single-server application or a partitioned, distributed approach best serves your
needs. For criteriathat you can review to decide whether to partition an
application, see Chapter 6, “Designing Partitioned Applications.”

Using a case study, this chapter provides an overview of the database planning
process and discusses working rules that you can follow to design a single-server,
multidimensional database solution for your organization. For detailed
information about building applications and databases, see Chapter 7, “Creating
Applications and Databases.”

This chapter includes the following sections:

. “Designing an Application” on page 5-2

. “Case Study: The Beverage Company” on page 5-3
« “Planning and Analyzing” on page 5-4

. ‘“Drafting an Outline” on page 5-17

« ‘“Loading Test Data” on page 5-25

. ‘“Defining and Testing Calculations” on page 5-25

. “Defining Reports” on page 5-36

. “Verifying the Design” on page 5-37
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Designing an Application

Asillustrated in Figure 5-1, designing an application isacyclic processthat moves
from a planning stage to verification stage.

Repeat Process as Needed

Verify with Users Plan and Analyze

Define Reports
Define the Outline

Define Calculations Check System Requirements

Load Test Data

Figure 5-1: The Database Design Cycle

The database design process includes the following basic steps:

1. Analyzebusiness needs and plan the database. In this step you determine
the information needs that the application and database must satisfy. You
identify source data, user information, and access needs.

2. Definethe database outline. The outline determines the structure of the
database—what information is stored and how different pieces of information
relate to one another.

3. Check system requirements. How you meet system requirements and define
system parameters affects the efficiency and performance of the database.
Make sure that you have allocated enough disk space for the database and that
the index and data file caches in memory are of adequate size (see Chapter 15,
“Estimating Disk and Memory Requirements for a Database” and Chapter 41,
“Specifying Hyperion Essbase Kernel Settings”).

52 m Hyperion Essbase Database Administrator’'s Guide



Designing a Single-Server Application

4. Load test datainto the database. After an outline and a security plan are
in place, you load the database with test data to enable the later steps of the
process.

5. Definecalculations. Now you test the consolidations in the outline and write
and test formulas and calc scripts for specialized calculations.

6. Definereports. Users access data through printed or online reports and
spreadsheets and even on the World Wide Web. If you plan to provide
predefined reports to users, design the report layouts and run the reports.

7. Verifywithusers. Itisimportant to ensurethat the database satisfiesthe goals
of theapplication. You should solicit and carefully consider the opinions of the
users. Do the calculations give them the information they need? Are they able
to generate reports quickly? Are they satisfied with consolidation times? In
short, ask usersif the database works for them.

8. Repeat the process. To fine-tune the design, repeat steps 1 through 7.

Case Study: The Beverage Company

This chapter bases the database planning process on the needs of afictitious
company called The Beverage Company (TBC) and uses TBC as an exampleto
demonstrate how to build a Hyperion Esshase database. The examples follow a
variation of the Sample Basic application that isincluded with the Hyperion
Esshase installation.

TBC manufactures, markets, and distributes soft drink products internationally.
Analysts at TBC prepare budget forecasts and compare performance to budget
forecasts on a monthly basis. The financial measures the analysts track are profit
and loss and inventory data.

TBC uses spreadsheet packages to prepare budget data and perform variance
reporting. Because TBC plans and tracks a variety of products over severa
markets, the process of deriving and analyzing datais quite tedious. Last month,
analysts spent most of their time entering and re-keying dataand preparing reports.

TBC has determined that Hyperion Essbase is the best tool for creating a
centralized repository for financial data. The datarepository will reside on aserver
that is accessible to analysts throughout the organization. Users will have access
to the server and will be able to load data from various sources and retrieve data
when they need it. TBC hasavariety of users, so TBC expects that different users
will have different security levels for accessing data.
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Planning and Analyzing

The design and operation of a Hyperion Essbase multidimensional database
plays akey rolein achieving awell-tuned system that enables you to analyze
abusiness efficiently. Given the size and performance volatility of
multidimensional databases, devel oping an optimized database is critical.

A detailed plan that outlines data sources, user needs, and prospective
database elements can save you development and implementation time.

The planning and analysis phase involves three tasks:
« ldentifying the data that you want to include in the database
. ldentifying users’ requirements

. Creating and testing a business model for the data

When designing a multidimensional application, consider these factors:

« How information flows within the company—who uses what data for what
purposes

. The types of reporting the company does—what types of data must be
included in the outline to serve user reporting needs

Before you create a database and build its outline, you must create a Hyperion
Essbase application to contain it. Applications that use the optional Currency
Conversion module generally consist of a main database and a separate currency
database (see Chapter 43, “Designing and Building Currency Conversion
Applications”).

Identifying Source Data

54 m

First, you need to evaluate the source data that you want to include in the database.
Think about where the data resides and how often you plan to update the database
with the data. This up-front research saves you time when you create the database
outline and load data into the Hyperion Essbase database.

Determine the scope of the database. If an organization has thousands of product
families containing hundreds of thousands of products, you may want to store data
values only for product families. Interview members from each user department to
find out what data they process, how they process data today, and how they want
to process data in the future.
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Carefully define reporting and analysis needs. Does the data support these needs?
If not, what additional data do you need and where will you find the needed data?

Where does each department currently storedata? Isit in aform Hyperion Essbase
can use? Do departments store datain a DB2 database on an IBM mainframe, in a
relational database on a UNIX-based server, or in a PC-based database or
spreadsheet?

Consider who updates the database and how frequently. Do the individuals who
need to update data have access to the data?

Finally, make sure that all the data you want is ready to load in the necessary

format. Y ou can save hours of time by making sure that datais readily available

and easy for Hyperion Essbase to import. For alist of valid data sources that you

can import into Hyperion Essbase, see Chapter 23, “Performing a Data Load.”

Checklist: Select Data for the Hyperion Esshase Database

« How much detail should the database contain? Does the data support desired
analysis and reporting goals?

« Where is the data? Does it come from a single source or from multiple
sources?

« Is all the data you want to use readily available?

« Isthe data in a format that Hyperion Essbase can import?

Identifying User Requirements

Given the data sources, what types of analysis do users require? What summary
and detail levels of information do they need? Do some users require access to
information that others should not see?

Be sure to discuss information needs with users. Review the information they use
now and the reports they must generate for review by others.
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Creating a Business Model

5-6 m

Y ou are now ready to create amodel of the business on paper. To build the model,
you need to identify the perspectives and views that are important to the business.
These views translate into the dimensions of the database model.

Most businesses choose to analyze include the following areas:

« Time periods

« Accounts
« Scenarios
o Products

« Distribution channels
« Geographical regions

o Businessunits

Identifying Analysis Objectives

After you identify the major areas of information in a business, the next step in
designing a Hyperion Essbase application is deciding how the application enables
analysis of data:

« If by time, which time periods are needed? Does the analysis need to include
just the current year or multiple years? Quarterly and monthly data? By
season?

« |If by geographical region, how do you define these regions? By sales
territories? By geographical boundaries such as states and cities?

« If by product line, do you need to review datafor each specific product or can
you summarize datainto product classes?

Regardless of the business area, you need to determine the perspective and detail
needed in the analysis. Each business area you analyze provides a different view
of the data.
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Determining Dimensions and Members

Y ou can represent each of the business views as a separate dimension in the
database. If you need to analyze a business area by classification or attribute, such
as by the size or color of products, you can use attribute dimensions to represent
the classification views. For information about attribute dimensions, see
Chapter 10, “Working with Attributes.”

The dimensions that you choose determine what types of analysis you can perform
on the data. With Hyperion Essbase, you can use as many dimensions as you need
for your analysis. A typical Hyperion Essbase database contains at least seven
standard dimensions and many more attribute dimensions. Dimensions that are
not attribute dimensions are callsdndard dimensions.

After you determine the dimensions of the business model, choose the elements
or items within the perspective of each dimension. These elements become the
members within the dimensions. For example, a perspective of time may include
the time periods that you want to analyze, such as quarters, and within quarters,
months. Each quarter and month becomes a member of the dimension that you
create for time. Quarters and months represent a two-level hierarchy of members
and their children. Months within a quarter consolidate to a total for each quarter.

Next, consider the relationships among the business areas. The structure of a
Hyperion Essbase database makes it easy for users to analyze information from
many different perspectives. A financial analyst, for example, may ask the
following questions:

« What are sales for a particular month? How does this figure compare to sales
in the same month over the last five years?

. By what percentage is profit margin increasing?

« How close are actual values to budgeted values?
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In other words, the analyst may want to examine information from three different
perspectives. time, account, and scenario. The sample database shown in

Figure 5-2 represents these three perspectives as three dimensions, with one
dimension represented along each of the three axes:

« A timedimension, which consists of the individual months Jan, Feb, and Mar
and the total for Qtrl, isdisplayed along the X-axis.

« An accounts dimension, which consists of accounting figures such as Sales,
COGS, Margin, and Margin%, is displayed along the Y-axis.

« Another dimension which provides a different point of view, such as Budget
for budget values and Actual for actual values, is displayed along the Z-axis.

Eludgey

Actual

Sales

COGS

Margin /

Margin%

Jan Feb Mar Qtrl

Figure 5-2: Cube Representing Three Database Dimensions

The cells within the cube, where the members intersect, contain the data relevant
to al three intersecting members; for example, the actual salesin January.

Table 5-1 shows a summary of TBC'’s business areas that the planner determined
would be dimensions. These are the major business areas to be analyzed. The
planner created three columns, with the dimensions in the left column and
members in the two right columns. The members in column 3 are subcategories
of the members in column 2. In some cases, members in column 3 are broken into
another level of subcategories; for example, the Margin and Total Expenses
members of the Measures dimension.
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Table 5-1: TBC Sample Dimensions

Dimensions Members Child Members
Year Qtrl Jan, Feb, Mar
Qtr2 Apr, May, Jun
Qtr3 Jul, Aug, Sep
Qtr4 Oct, Nov, Dec
Mesasures Profit Margin: Sdes, COGS
Total Expenses. Marketing, Payroll, Miscellaneous
Inventory Opening Inventory, Additions, Ending Inventory
Ratios Margin %, Profit %, Profit per Ounce
Product Colas (100) Cola (100-10), Diet Cola (100-20), Caffeine Free
Cola (100-30)
Root Beer (200) Old Fashioned (200-10), Diet Root Beer (200-20),
Sarsaparilla (200-30), Birch Beer (200-40)
Cream Soda (300) Dark Cream (300-10), Vanilla Cream (300-20),
Diet Cream Soda (300-30)
Fruit Soda (400) Grape (400-10), Orange (400-20), Strawberry
(400-30)
Market East New York, Massachusetts, Connecticut, Florida,
New Hampshire
West Oregon, Washington, California, Utah, Nevada
South Texas, Louisiana, New Mexico, Oklahoma
Central Ilinois, Ohio, Wisconsin, Missouri, lowa,
Colorado
Scenario Actud
Budget
Variance
Variance %
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Inaddition, somedesired viewsare actually waysto view product i nformation. For
these views, the planner added two attribute dimensionsto enable product analysis
based on size and packaging.

Table 5-2: TBC Sample Attribute Dimensions

Dimensions Members Child Members
Ounces Large 64, 32, 20
Small 16, 12
Pkg Type Bottle
Can

Checklist: Create a Business Model
o What are the candidates for dimensions?

« Do any of the dimensions classify or describe other dimensions? These are
candidates for attribute dimensions.

« Do userswant to qualify their view of adimension? The categories by which
they qualify a dimension are candidates for attribute dimensions.

« What are candidates for members?
« How many levels does the data require?

o How does the data consolidate?

Analyzing Database Design

While theinitial dimension designis still on paper, you should review the design
according to a set of guidelines. These guidelines help you to fine-tune the
database and |everage the multidimensional technology. These rules are processes
or questions that help you achieve an efficient design and meet consolidation and
calculation goals.

Keep in mind that the number of members needed to describe apotential data point
should determine the number of dimensions. Asyou analyze thedesign, if you are
not sure that you should delete adimension, keep it and apply more analysisrules
until you feel confident about deleting or keeping it.
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Examine dimension relationships

For simplicity, the examples in this section show aternative arrangements for
what was initialy designed as two dimensions. Y ou can apply the samelogic to
all combinations of dimensions.

Consider the design for acompany that sells products to multiple customers over
multiple markets; the markets are unique to each customer:

Cust A Cust B Cust C

New Yor k 100 N A N A
Illinois N A 150 N A
California N A N A 30

Cust A isonly in New York, Cust B isonly inlllinois, and Cust Cisonly in
California. In this situation, the company can define the datain one standard

dimension:
Mar ket
New Yor k
Cust A
Il1linois
Cust B
California
Cust C

However, if you look at alarger sampling of data, you may see that there can be
many customersin each market. Cust A and Cust E arein New Y ork; Cust B, Cust
M, and Cust Parein lllinois; Cust C and Cust F arein California. In thissituation,
the company typically defines the large dimension, Customer, as a standard
dimension, and Market, as an attribute dimension. The company associates the
members of the Market dimension as attributes of the members of the Customer
dimension. The members of the Market dimension describe where the customers
are from.

Custoner (Standard di mensi on)

Cust A (Attribute: New YorKk)

Cust B (Attribute:Illinois)

Cust C (Attribute:California)

Cust E  (Attribute: New York)

Cust F (Attribute: California)

Cust M (Attribute:Illinois)

Cust P (Attribute:lllinois)
Mar ket (Attribute di mension)

New Yor k

Illinois

California
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Consider another situation. Again, the company sells products to multiple
customers over multiple markets. Thistime, the company can ship to a customer
that has locationsin different markets.

Cust A Cust B Cust C

New Yor k 100 75 N A
I1linois N A 150 N A
California 150 N A 30

Cust A isin New Y ork and California. Cust B isin New York and lllinois. Cust C
isonly in California. Using an attribute dimension does not work in this situation;
acustomer cannot have more than one attribute. Therefore, the company designs
the data.in two standard dimensions.

Cust orrer
Cust A
Cust B
Cust C

Mar ket
New Yor k
Il1linois
California

Examine dimension combinations

Break each combination of two dimensions into a two-dimensional matrix. For
example, proposed dimensions at TBC (as listed in Table 5-1) include the
following combinations:

o Year vs. Measures

« Year vs. Product

o Year vs. Market

« Year vs. Scenario

« Measuresvs. Product
o Measuresvs. Market
« Measuresvs. Scenario
« Market vs. Product

« Market vs. Scenario

« Scenario vs. Product
« Ouncesvs. Pkg Type
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As attribute dimensions associated with the Product dimension, Ounces and Pkg
Type should be considered with the Product dimension.

To help visualize each dimension, you can draw amatrix and include afew of the
first generation members. Figure 5-3 shows a simplified set of matrixes for three

dimensions.
Budget Budget
Actual Actual
Jan Feb Mar Qtrl Sales  COGS  Margin Margin%

Sales

COGS

Margin

Margin%

Jan Feb Mar Qtrl

Figure 5-3: Analyzing Dimensional Relationships

For each combination of dimensions, ask three questions:
« Doesit add analytic value?
« Doesit add utility for reporting?

« Arethere many unused combinations?

For each combination, the answers to the questions help determineif the
combination isvalid for the database. |deally, the answers to al of the questions
should beyes. If al answersare not yes, you should consider rearranging the data
into dimensionsthat are more meaningful. Asyou go through this process, be sure
to discuss information needs with users.
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Avoid repetition in the outline

The repetition of elementsin an outline often indicates a need to split dimensions.
Here is an example of repetition and a sol ution:

Repetition No Repetition
Accounts Accounts
Budget Profit
Profit Margin
Margin Sales
Sales COGS
COGS Expenses
Expenses Scenario
Actual Budget
Profit Actud
Margin
Sales
COGS
Expenses

Separating Budget and Actual and placing them into another dimension simplifies
the outline and provides a simpler view of the budget and actual figures of the
other dimensionsin the database.
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As away to analyze members by their characteristics or attributes, one approach
to outline design repeats elements as shared members. The first example uses
shared membersto analyze diet beverages. Y ou can avoid the repetition of thefirst
example and simplify the design of the outline by creating a Diet attribute
dimension, as shown in the second example.

Repetition No Repetition
Product Product (Diet)
100 (Alias: Colas) 100 (Alias: Colas)
100-10 (Alias: Cola) 100-10 (Alias: Cola) (Diet: False)
100-20 (Alias: Diet Cola) 100-20 (Alias: Diet Cola) (Diet: True)
200 (Alias: Root Beer) 200 (Alias: Root Beer)
200-20 (Alias: Diet Root Beer) 200-20 (Alias: Diet Root Beer) (Diet: True)
200-30 (Alias: Birch Beer) 200-30 (Alias: Birch Beer) (Diet: False)
300 (Alias Cream Soda) 300 (Alias Cream Soda)
300-10 (Alias: Dark Cream) 300-10 (Alias: Dark Cream) (Diet: False)
300-20 (Alias: Diet Cream) 300-20 (Alias: Diet Cream) (Diet: True)
Diet (Alias: Diet Drinks) Diet Attribute (Type: Boolean)
100-20 (Alias: Diet Cola) True
200-20 (Alias: Diet Root Beer False

300-20 (Alias: Diet Cream)

Attribute dimensions also provide additional analytic capabilities. For guidelines
on when to use attribute dimensions, see “Attribute Design Considerations” on
page 10-12.

Avoid interdimensional irrelevance

Interdimensional irrelevance occurs when many members of a dimension are
irrelevant across other dimensions. Hyperion Essbase defines irrelevant data as
data that Hyperion Essbase stores only at the summary (dimension) level. In such
a situation, you may be able to remove a dimension from the database and add its
members to another dimension or split the model into separate databases.

For example, TBC considered analyzing salaries as a member of the Measures
dimension. But salary information often proves to be irrelevant in the context

of a corporate database. Most salaries are confidential and apply to specific
individuals. The individual and the salary typically represent one cell, with no
reason to intersect with any other dimension.
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TBC considered separating employeesinto aseparate dimension. Table 5-3 shows
an example of how TBC analyzed the proposed Employee dimension for
interdimensional irrelevance. Members of the proposed Employee dimension are
compared with members of the Measures dimension. Only the Salary measure is
relevant to individual employees.

Table 5-3: Interdimensional Irrelevance Example

Joe Smith Mary Jones Mike Garcia | All Employees

Revenue X
Variable Costs
COGS
Advertising

Sdaries X X X
Fixed Costs

Expenses
Profit

X | X | X | X | X | X | X

Split databases if necessary

TBC agreed that in context with other dimensions, individual employees were
irrelevant. They also agreed that adding an Employee dimension substantially
increases database storage needs. Consequently, they decided to create a separate
Human Resources (HR) database. The new HR database contains a group of
related dimensions and includes salaries, benefits, insurance, and 401(k) plans.

There are many reasons for splitting a database; for example, suppose that a
company maintains an organizational database that contains several international
subsidiaries|ocated in several time zones. Each subsidiary relies on time-sensitive
financial caculations. Y ou may want to split the database for groups of
subsidiaries in the same time zone to ensure that their financial calculations are
timely. You can aso use a partitioned application to separate information by
subsidiary.
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Checklist: Analyze the Database
« Haveyou minimized the number of dimensions?
« For each dimensional combination, did you ask:
— Doesit add analytic value?
— Doesit add utility for reporting?
— Arethere any unused combinations?
« Didyou avoid repetition in the outline?
« Didyou avoid interdimensional irrelevance?

« Didyou split the databases as necessary?

Planning for Security in a Multi-User Environment

The time to think about the type of security privileges you plan to issue for a
Hyperion Essbase database is when you consider user information needs. As

a Hyperion Essbase administrator, you frequently load external datainto the

database. Determine who else should have privileges for these operations. End

the plan with a list of users and privileges. See Chapter 17, “Managing Security
at Global and User Levels” to learn more about assigning user privileges.

Checklist: Plan for Security
« Who are the users and what privileges should they have?
« Who should have load data privileges?

« Which users can be grouped, and as a group, given similar privileges?

Drafting an Outline

At this point, you can create the application and database and build the first draft
of the outline in Hyperion Essbase. The draft defines all dimensions, members, and
consolidations. Use the outline to design consolidation requirements and identify
where you need formulas and calculation scripts.
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The TBC planners issued the following draft for a database outline. In this plan,
the bold headings are the dimensions: Y ear, Measures, Product, Market, Scenario,
Pkg Type, and Ounces. Observe how TBC anticipated consolidations, calculations
and formulas, and reporting requirements. The planners also used product codes
rather than product names to describe products.

Year—TBC needs to collect data monthly and summarize the monthly data
by quarter and year. Monthly data, stored in members such as Jan, Feb, and
Mar, consolidates to quarters. Quarterly data, stored in members such as Qtrl
and Qtr2, consolidates into Year.

M easures—Sales, Cost of Goods Sold, Marketing, Payroll, Miscellaneous,
Opening Inventory, Additions, and Ending Inventory are standard measures.
Hyperion Essbase can calculate Margin, Total Expenses, Profit, Total
Inventory, Profit %, Margin %, and Profit per Ounce from these measures.
TBC needs to calculate Measures on a monthly, quarterly, and yearly basis.

Product—The Product codes are 100-10, 100-20, 100-30, 200-10, 200-20,
200-30, 200-40, 300-10, 300-20, 300-30, 400-10, 400-20, and 400-30. Each
product consolidates to its respective family: 100, 200, 300, and 400.

TBC wants to enable analysis by size and package by associating each product
with members of the Ounces and Pkg Type attribute dimensions.

M arket—Several states make up a region, and four regions make up a market.
The states are New York, Massachusetts, Connecticut, Florida, New
Hampshire, Oregon, Washington, California, Utah, Nevada, Texas, Louisiana,
New Mexico, Oklahoma, Illinois, Ohio, Wisconsin, Missouri, lowa, and
Colorado. Each state consolidates into its respective region: East, West, South,
and Central. Each region consolidates into Market.

Scenario—TBC derives and tracks budget data versus actual data. Managers
must monitor and track budgets and actuals, as well as the variance and
variance percentage between them.

Pkg Type—TBC wants to see the effect that product packaging has on sales
and profit. Establishing the Pkg Type attribute dimension enables users to
analyze product information based on whether a product is packaged in bottles
or cans.

Ounces—TBC sells products in different sizes in ounces in different market
areas. Establishing the Ounces attribute dimension helps users to monitor
which sizes sell better in which markets.
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Building an Outline

An outline includes more than dimensions and members. Dimensions and
members have specific properties that provide accessto built-in functionality. The
properties of dimensions and members define the roles of the dimensions and
membersin the design of the multidimensional structure. These propertiesinclude
the following:

« Dimension types

« Generation and level names

o Aliases
« Properties
. Fieldtypes

« Consolidation operators
« Formulas

« Attribute associations

The following section introduces many of these terms and explains how to use
them.

Defining Dimension and Member Properties

In the outline, the TBC database dimensions and members have special tags.
Hyperion Essbase calls these tags properties.

Asshown in Figure 5-4, the Y ear dimension is tagged as time, the Measures
dimension is tagged as accounts and label only, and the Scenario dimension is
tagged aslabel only. Ounces and Pkg Type are attribute dimensions. The Products
dimension is associated with two attribute dimensions, Ounces and Pkg Type.

Database: Design
[ ear Time
Measures Accounts (Label Only)
] Scenario (Label Only)

Product {Ounces, Pky Type }

[ ket

COunces Attribute (Type: Nurmeric)
Pkyg Type Attribute (Type: Text)

(Current Alias Table: Default)

Figure 5-4: TBC Dimensions and Related Properties
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A dimension type is a property that Hyperion Essbase provides that adds special
functionality to a dimension. The most commonly used dimension types are time,
accounts, and attribute. Table 5-4 defines each of the Hyperion Essbase dimension

types.

Table 5-4: Dimension Types

Dimension
Types

Description

None

Specifies no particular dimension type.

Time

Defines the time period for which you report and update data.
You can tag only one dimension as time. The time dimension
enables several accounts dimension functions, such asfirst and
last time balances.

Accounts

Contains items that you want to measure, such as profit and
inventory and makes Hyperion Esshase built-in accounting
functionality available. (For example, see “Accounts Dimension
Calculation” on page 5-29.)

Only one dimension can be defined as accounts.

Attribute

Contains members that can be used to classify members of
another, associated dimension. For example, the Pkg Type
attribute dimension contains a member for each type of
packaging, such as bottle or can, that applies to members of the
Product dimension.

Country

Contains data about where business activities take place. In a
country dimension, you can specify the type of currency used in
each member. For example, Canada has three markets:
Vancouver, Toronto, and Montreal. They use the same currency
type, Canadian dollars.

Currency
partition

Separates local currency members from a base currency defined
in the application. This dimension type is used only in the main
database and is used for currency conversion applications. If
the base currency for analysis is US dollars, the local currency
members contain values that are based on the currency type of
the region.
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When you define members in standard dimensions, Hyperion Essbase
automatically tags the members with the addition (+) consolidation, meaning that
during consolidation members are added. For example, Jan, Feb, and Mar figures
are added, and the result stored in the parent, Qtr1.

As appropriate, you can change a member consolidation property to one of the
following operators: +, -, *, /, %, and ~ (no consolidation). For more information
on consolidation properties, see “Consolidation Paths” on page 5-26.

With Hyperion Essbase, you can specify data storage properties for members;
these properties define where and when consolidations are stored. For example,
by default, members are tagged as store data. Hyperion Essbase sums store data
members and stores the result at the parent level. You can change the default logic
for each member by changing the data storage property tag for the member.
Members with the label only tag, for example, do not have data associated with
them. Members with the label only tag exist only for purposes of data grouping

or navigation. Because members of this type contain no data, they cannot be
consolidated.

For example, in the Measures dimension, the member Ratios has three children,
Margin%, Profit%, and Profit per Ounce. The member Ratios defines a category
of members. When consolidated, Margin%, Profit%, and Profit per Ounce do not
roll up to a meaningful figure for Ratios. Hence, Ratios is tagged as label only.

Table 5-5 describes Hyperion Essbase data storage properties.

Table 5-5: Hyperion Essbase Data Storage Properties

Storage
Properties Effects on Members
Store data The member stores data. Store data is the default storage

property.

Dynamic Calc | The data associated with the member is not cal culated until
reguested by auser. The calculated datais not stored; it is
discarded after the request is completed.

Dynamic Calc | The data associated with the member is not calculated until it is
and Store reguested by a user. The calculated datais then stored.

Shared member | The data associated with the member comes from another
member with the same name.
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Table 5-5: Hyperion Essbase Data Storage Properties (Continued)

Never share The data associated with the member is duplicated with its parent

or child if animplied shared relationship exists.

Label only Although alabel only member has no data associated with it, it

can till display avalue. The label only tag groups members and
eases navigation and reporting. Typically, label only members

have a no consolidation property. (See “Consolidation Ordering”
on page 5-27.)

Attribute dimensions and members are tagged as Dynamic Calc. Attribute
dimensions and members have no data values of their own. The data values you
see associated with attribute dimensions and members are dynamically calculated
from the associated base dimension members. Y ou cannot change the storage
property for attribute dimensions and members.

For more details on the types of properties you can assign to dimensions and
members and for instructions for creating the components of a database, see the
following chapters:

Chapter 7, “Creating Applications and Databases”
Chapter 8, “Creating and Changing Database Outlines”
Chapter 9, “Setting Dimension and Member Properties”
Chapter 10, “Working with Attributes”

Checklist: Define Dimension and Member Properties

Can you identify a time dimension?
Can you identify an accounts dimension?

Does the data include foreign currencies? If so, did you identify a currency
partition dimension?

Can you identify qualities or characteristics of dimensions that should be
defined as separate attribute dimensions?

What members require special data storage properties?
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Designing an Outline to Optimize Performance

When you design an outline, you must position attribute dimensions at the end of
the outline. Y ou should position dense dimensions before sparse dimensions.

The position of dimensionsin an outline and the storage properties of dimensions
can affect two areas of performance: how quickly calculations are run and how
long it takes users to retrieve information.

Optimizing Query Performance

To optimize query performance, use the following guidelines when you design an
outline:

. If the outline contains attribute dimensions, make sure that the attribute
dimensions are the only sparse Dynamic Calc dimensionsin the outline.

« Intheoutline, place the most queried sparse dimensions before the less
queried sparse dimensions.

The outline shown in Figure 5-5 is designed for optimum query performance:

« Becausethe outline contains attribute dimensions, the storage property for the
all of the standard dimensions and all of their membersis set as store data.

« Asthemost-queried sparse dimension, the Product dimensionisthefirst of the
sparse dimensions. Base dimensions are typically queried more than other
dimensions.

[AJDatabase: Basic
Dense { — [l ear Time

dimensions — [ Measures Accounts
— [ Scenario

Base — [MProduct{Ounces, Pky Type)

Sparse [ ket
! ) Other .
dimensions — [ Suppliers

) — ] Ounces Attribute
Atribute | F'kg Type Attribute

Figure 5-5: Designing an Outline for Optimized Query Times
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Optimizing Calculation Performance

To optimize calculation performance, order the sparse dimensions in the outline
by their number of members, starting with the dimension that contains the fewest
members.

For more information about factors that affect calculation performance, see
“Designing for Calculation Performance” on page 33-2.

The outline shown in Figure 5-6 is designed for optimum calculation performance:

« The smallest standard dimension that is sparse, Market, is the first of the
sparse dimensions in the outline.

. The largest standard dimension that is sparse, Product, is immediately above
the first attribute dimension. If the outline did not contain attribute
dimensions, the Product dimension would be at the end of the outline.

[AJDatabase: Basic
Dense { — [l ear Time

dimensions — [ Measures Accounts

— [ Scenario
Base [— [MMarket +4— Smallest sparse dimension
Sparse Other —Suppliers
dimensions Base [— [W|Product{Ounces, Pkg Type} #—— Largest sparse dimension

) — ] Ounces Attribute
Atribute | F'kg Type Attribute

Figure 5-6: Designing an Outline for Optimized Calculation Times

Meeting the Needs of Both Calculation and Retrieval

Even though they contain the same dimensions, the example outlines are different.
To determine the best outline sequence for a situation, you must prioritize the data
retrieval requirements of the users against the time needed to run calculations on
the database. How often do you expect to update and recalculate the database?

What is the nature of user queries? What is the expected volume of user queries?

A possible workaround is to position the dimensions in the outline initially to
optimize calculations. After you run the calculations, you can manually
resequence the dimensions to optimize retrieval. When you save the outline after
you reposition its dimensions, choose to restructure the database by index only.
Before you run calculations again, remember to resequence the dimensions in the
outline to optimize calculations.
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Loading Test Data

Before you can test cal culations, consolidations, and reports, you need datain the
database. During the design process, |oading mocked-up data or a subset of actual
business data provides flexibility and shortens the timeit takes to test and analyze
results.

Detailed instructions for loading data are in the following chapters:

« Chapter 20, “Introducing Data Loading”

. Chapter 21, “Setting up a Rules File to Manipulate Records”
« Chapter 22, “Manipulating Fields Using a Rules File”

« Chapter 23, “Performing a Data Load”

When you are satisfied with a database design, you should test the loading of the
complete set of real data with which you will populate the final database. To load
the actual data, you may be able to use the data load rules files that you created for
the test data. This final test may reveal problems with the source data that you did
not anticipate during earlier phases of the database design process.

Defining and Testing Calculations

Calculations are essential to derive certain types of data. Data that is derived from
a calculation is calledalculated data; basic noncalculated data is callegut
data.

This section uses the Product and Measures dimensions in TBC’s application to
illustrate several types of common calculations, Such calculations are found in
many Hyperion Essbase applications. You learn about the following:

« Consolidation paths
o Consolidation order
« Calculations of time and accounts dimensions

o Formulas
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Consolidation Paths

Consolidation is the most frequently used calculation in Hyperion Essbase. This
section uses the Product dimension to illustrate consolidations.

TBC'’s application has several consolidation paths:

« Individual products roll up to product families, and product families
consolidate into Product. The TBC outline also requires multiple
consolidation paths; some products must consolidate in multiple categories.

. States roll up to regions, and regions consolidate into Market.

« Months roll up into quarters, and quarters consolidate into Year.

Unary operators define how Hyperion Essbase rolls up data for each member in
a branch to the parent. Hyperion Essbase gives members a default operator of
addition (+), meaning that it adds the value of a member to the values of other
members in the branch. For example, it adds 100-10, 100-20, and 100-30 and
stores the result in their parent, 100, as shown in Figure 5-7.

[AJProduct

[ 100 () (Alias: Colas)

100-10 (+) (Alias: Cola)

100-20 (+) (Alias: Diet Cola)
100-30 (+) (Alias: Caffeine Free Cola)
+) (Alias: Root Beer)

200-10 (+) tAlias: Old Fashioned)
200-20 (+) (Alias: Diet Root Beer)
200-30 (+) (Alias: Sasparilla)
200-40 (+) (Alias: Birch Beer)

+) (Alias: Cream Soda)

300-10 (+) (Alias: Dark Crearn)
300-20 (+) (Alias: Vanilla Cream)
300-30 (+) (Alias: Diet Crearm)

+) [Alias: Fruit Soda)

400-10 (+) (Alias: Grape)

400-20 (+) (Alias: Orange)
400-30 (+) (Alias: Strawberry)

~ (Alias: Diet Drinks)

100-20 (+) (Shared Member)
200-20 (+) (Shared Member)
300-30 (+) (Shared Member)

|
>
[TTTYITT

|
Bl
8

=
=

N N Y I = Y I =

|
T 12T

Figure 5-7: TBC Product Dimension

The Product dimension contains mostly (+), operators, which indicate that each
group of members is added together and rolled up to the parent. Diet has a tilde (~),
which indicates that Hyperion Essbase does not include the Diet member in the
consolidation to the parent, Product. The Diet member consists entirely of
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membersit shares or duplicates. The TBC product management group wantsto be
abletoisolate Diet drinksin reports, so TBC created a separate Diet member that
does not impact the overall consolidation.

For more information on consolidation and calculations, see Chapter 9, “Setting
Dimension and Member Properties.”

Consolidation Ordering

Hyperion Essbhase calculates the data in a branch in top-down order. For example,
if you have, in order, two members tagged with an addition symbol (+) and a third
member tagged with a multiplication symbol (*). Hyperion Essbase adds the first
two and multiplies the sum by the third. Be aware that Hyperion Essbase always
begins with the top member when it consolidates, so the order and the labels of the
members is very important. Table 5-6 shows the Hyperion Essbase unary
operators. For more information, see “Introducing Member Consolidation
Properties” on page 9-16.

Table 5-6: Unary Operations

Operator Description

+ The default operator. When a member has the + operator, Hyperion
Essbase adds that member to the result of previous calculations
performed on other members.

- When a member has the — operator, Hyperion Essbase multiplies the
member by -1 and then adds the product to the result of previous
calculations performed on other members.

* When a member has the * operator, Hyperion Essbase multiplies the
member by the result of previous calculations performed on other
members.

/ When a member has the / operator, Hyperion Essbase divides the
member into the result of previous calculations performed on other
members.

% When a member has the % operator, Hyperion Essbase divides the
member into the sum of previous calculations performed on other
members. The result is multiplied by 100.

~ When a member has the ~ operator, Hyperion Essbase does not use it
in the consolidation to its parent.
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Shared Members and Consolidation

Shared members also affect consolidation paths. The shared member concept lets
two members with the same name share the same data. The shared member stores
apointer to data contained in the other member, so Hyperion Essbase only stores
the data once. Shared members must be in the same dimension. Y ou can share data
with two or more members.

Checklist: Define Consolidations

« Haveyou identified the consolidations in the outline?

« Did you tag each member with the proper unary operator?

« Did you specify a shared member tag for designated members?

« Would shared members be more efficient if designed as an attribute
dimension?

Time and Accounts Calculations

The Measures dimension is the most complex dimension in the TBC outline
because it uses both time and accounts data. It also contains several formulas and
special tagsto help Hyperion Essbase calculate the outline. This section discusses
the formulas and tags that TBC included in the Measures dimension (the
dimension tagged as accounts).

Takeamoment to look closely at the M easures dimension tags defined by TBC (in

Figure 5-8). Y ou see that you already know about many of the propertiesin the

Measures dimension. You have learned about positive (+), negative (=), and

tilde (~) unary operators, as well as accounts and label only tags. The Inventory
and Ratios member names assist the user in data navigation and do not contain data
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and, therefore, receive alabel only tag. The Measures dimension itself also hasa
label only tag. Some members of Measures have a Dynamic Calc tag. Dynamic
calculations are discussed in “Dynamic Calculations” on page 5-33.

DMeasures Accounts (Label Only)
F'roft Dynamm Cale)

Mar in Dynamm Cale)
Sales (+
COGS Expense Reparting)

Total Expenses (Dynamic Calc) (Expense Reporting)
Marketmg +) (Expense Reporting)
Payroll (+) (Expense Reporting)
Misc (+) (Expense Reporting)

Inventory {~) (Label Only)
Opening Inventory (+) (TE First) (Expense Reporting)
Additions (~) (Expense Reporting)

Ending Inventary (~) (TE Last) (Expense Reporting)

L— [AJRatios (~) (Label Only)
Margm % (+) (Dynarmic Calc) (Two Pass Calc) Margin % Sales;

F'roft % (~) (Dynarmic Cale) (Two Pass Calc) Profit % Sales;
Profit per Ounce (~) ProftA@ATTRIBUTEYAL{Dunces);

Figure 5-8: TBC Measures Dimension

For details on Hyperion Essbase calculations, see Chapter 25, “Introduction to
Database Calculations” through Chapter 34, “Using Intelligent Calculation to
Optimize Calculation.”

Accounts Dimension Calculation

This section discusses two forms of calculations for a dimension tagged as
accounts: time balance and variance reporting.

Time Balance Properties

Note the two tags in the Measures dimension: TB first and TB last. These tags,
called time balance tags or properties, provide instructions to Hyperion Essbase
about how to calculate the data in a dimension tagged as accounts. To use these
tags, you must have a dimension tagged as accounts and a dimension tagged as
time. The first, last, average, and expense tags are available exclusively for use
with accounts dimension members.

In the TBC Measures dimension, Opening Inventory data represents the inventory
that TBC carries at the beginning of each month. The quarterly value for Opening
Inventory is equal to the Opening value for the quarter. Opening Inventory
requires the time balance tag, TB first.
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Ending Inventory datarepresentstheinventory that TBC carries at the end of each
month. The quarterly value for Ending Inventory is equal to the ending value for
the quarter. Ending Inventory requires the time balance tag, TB last. Table 5-7
shows the time balance tags for the accounts dimension.

Table 5-7: Accounts Member Tags

Tags Description

Time Balance Last The value for the last child member is carried to the
parent. For example, March is carried up to Qtrl.

Time Balance First The value for the first child is carried to the parent.
For example, Jan is carried up to Qtrl.

Table 5-8 shows how consolidation in the time dimension is affected by time
bal ance properties in the accounts dimension.

Table 5-8: TBC Consolidations Affected by Time Balance Properties

Accounts->Time Jan Feb | Mar | Qtrl Year

Accounts Memberl 11 12 13 36 Qtrl + Qtr2 +
Qtr3 + Qtr4

Accounts Member2 20 25 21 20 20

(first)

Accounts Member3 25 21 30 30 Value of Qtr4

(last)

Normally, the calculation of a parent in the time dimension is based on the
consolidation and formulas of its children. However, if amember in an accounts
branch is marked as TB first, then any parent in the time dimension matches the
member marked as TB first.

For more information on time balance tags, see “Introducing Time Balance
Properties” on page 9-4.
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Variance Reporting

One of TBC's Hyperion Essbase requirements is the ability to perform variance
reporting on actual versus budget data. The variance reporting calculation requires
that any item that represents an expense to the company must have an expense
reporting tag. Inventory members, Total Expense members, and the COGS
member each receive an expense reporting tag for variance reporting.

Hyperion Essbase provides two variance reporting properties: expense and
non-expense. The default is non-expense. Variance reporting properties define
how Hyperion Essbase calculates the difference between actual and budget data in
members with the @VAR or @VARPER function in their member formulas.

When you tag a member as expense, the @VAR function calculates
Budget — Actual. For example, if the budgeted amount is $100 and the actual
amount is $110, the variance is -10.

Without the expense reporting tag, the @VAR function calculates
Actual — Budget. For example, if the budgeted amount is $100 and the actual
amount is $110, the variance is 10.

Formulas

You can define formulas to calculate relationships between members in the
database outline. You can either apply the formulas to members in the outline, or
you can place the formulas in a calc script. In this section, you learn how TBC
optimized the performance of its database by using formulas.

Functions are predefined routines that perform specialized calculations and return
sets of members or sets of data values. Formulas are composed of operators and
functions, as well as dimension names, member names, and numeric constants.

The operators include the following:
. Mathematical operators that perform arithmetic operations
. Conditional operators that build logical conditions into calculations

« Cross-dimensional operators that point to data values of specific database
member combinations
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The Hyperion Esshase functions include over 100 predefined routines to extend
the cal culation capabilities of Hyperion Essbase. The main functions include the

following:

« Boolean functions, which provide a conditional test by returning a TRUE or
FALSE vaue

« Mathematical functions, which perform specialized mathematical
calculations

« Relationship functions, which look up data values within a database during a
calculation based on the current member’s position

« Rangefunctions, which declare arange of membersasan argument to another
function or command

« Financial functions, which perform specialized financial calculations

« Member set functions, which generate lists of members based on a specified
member

« Allocation functions, which allocate values that are input at a parent level
across child members

« Forecasting functions, which manipulate data for the purposes of smoothing
data, interpolating data, or calculating future values

« Statistical functions, which calculate advanced statistics

« Dateand timefunctions, which use date and time characteristicsin cal cul ation
formulas

The Measures dimension uses the following formulas:

Margin = Sales — COGS

Total Expenses = Marketing + Payroll + Miscellaneous
Profit = Margin — Total Expenses

Profit % = Profit % Sales

Margin % = Margin % Sales

Profit per Ounce = Profit @ATTRIBUTEVAL(Ounces)

Hyperion Essbase uses unary operators to calculate the Margin, Total Expenses,
and Profit members. The Margin% formula uses a % operator, which means
“express Margin as a percentage of Sales.” The Profit% formula uses the same
% operator. The Profit per Ounce formula uses a division operator (/) and a
function (@ATTRIBUTEVAL) to calculate profitability by ounce for products
sized in ounces.

5-32 m Hyperion Essbase Database Administrator’'s Guide



Designing a Single-Server Application

For acomplete list of operators, functions, and syntax, see the online Technical
Reference in the DOCS directory. For a discussion of how to use formulas, see
Chapter 26, “Developing Formulas.”

Dynamic Calculations

When you design the overall database calculation, you may want to define a
member as a Dynamic Calc member. When you tag a member as Dynamic Calc,
Hyperion Essbase calculates the combinations of that member when you retrieve
the data, instead of pre-calculating the member combinations during the regular
database calculation. Dynamic calculations shorten regular database calculation
time, but may increase retrieval time for dynamically calculated data values.

As shown in Figure 5-9, TBC’s Measures dimension contains several members
that are tagged as Dynamic Calc: Profit, Margin, Total Expenses, Margin %, and
Profit %.

AMeasures Accounts (Label Only)
—DF’rm"t J (Dynarmic Cale)

[~IMargin Dynamm Cale)
gSales
COGS (- Expense Reparting)
L— [~ Tatal Expenses (Dynamic Calc) (Expense Reporting)
Marketing (+) (Expense Reporting)

Payroll (+) (Expense Reporting)
Misc (+) (Expense Reporting)
— A Inventary (~) (Label Only)
— || Qpening Inventary (+) (TE First) (Expense Reporting)
Additions (~) (Expense Reporting)
Ending Inventary (~) (TE Last) (Expense Reporting)
—DRatlos 1 (Label Only
@Margm % (+) (Dynarmic Calc) (Two Pass Calc) Margin % Sales;

Profit % (~) Dynamm Cale) (Two Pass Calc) Profit % Sales;
Profit per Ounce (~) ProftA@ATTRIBUTEYAL{Dunces);

Figure 5-9: TBC Measures Dimension, Dynamic Calc Tags

When an overall database calculation is performed, these members and their
corresponding formulas are not calculated. Rather, these members are calculated
when a user requests them, for example, from Hyperion Essbase Spreadsheet
Add-in. Hyperion Essbase does not store the calculated values; it recalculates the
values for any subsequent retrieval. However, you can choose to store dynamically
calculated values after the first retrieval. For more information, see
“Understanding Dynamic Calc Members” on page 29-2.
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Two-Pass Calculations
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To decide when to cal culate data values dynamically, consider your needs for the
following:

Optimum regular calculation time (batch cal culation)

Low disk space usage

Reduced database restructure time
Speedy dataretrieval for users

Reduced backup time

For more information about dynamic calculations, see Chapter 29, “Dynamically
Calculating Data Values.”

In the TBC database, both Margin% and Profit% contain the label two-pass. This

default label indicates that some member formulas need to be calculated twice to
produce the desired value. The two-pass property works only on members from the
dimension tagged as accounts or on Dynamic Calc and Dynamic Calc And Store

members. The following examples illustrate why Profit% has a two-pass tag.

Hyperion Essbase loads data into the system as follows:

Measures->Year Jan Feb Mar Qtrl
Profit 100 100 100

Sales 1000 1000 1000

Profit%

Profit%Sal es (Two-Pass Calc)
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Hyperion Esshase calculates Measures first. The data then looks like this:

Measures->Year Jan Feb Mar Qtrl
Profit 100 100 100

Sales 1000 1000 1000

Profit% 10% 10% 10%
Profit%Sal es (Two-Pass Calc)

Next, Hyperion Esshase calculates the Y ear dimension. The datarolls up across

the dimension.

Measures/Year Jan Feb Mar Qtrl
Profit 100 100 100 300
Sales 1000 1000 1000 3000
Profit% 10% 10% 10% 30%
Profit%Sal es (Two-Pass Calc)

Theresult in Profit% ->Qtrl of 30% is not correct. However, because TBC tagged
Profit% as two-pass calc, Hyperion Essbase recal cul ates profit percent at each
occurrence of the member Profit%. The datais then correct and is displayed as

follows:
Measures/Year Jan Feb Mar Qtrl
Profit 100 100 100 300
Sales 1000 1000 1000 3000
Profit% 10% 10% 10% 10%
Profit%Sal es (Two-Pass Calc)
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Checklist: Definethe Calculations

« Which dimensions require formulas or calcul ations?

« Doesthe default calculation logic achieve accurate results?
« What type of calculations are required?

«  Which members require variance reporting?

« Do members that require variance reporting have atime or accounts tag?

Defining Reports
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To be sure the design meets user information requirements, you need to view data
asusersview it. Userstypically view data through spreadsheets, printed reports,
or reports published on the Web. There are many tools available through Hyperion
and Hyperion partners for producing the reporting systems that users use.

Hyperion Essbase provides several tools that can help you during the design
processto display and format the data quickly and test whether the database design
meets user needs. Y ou can use the Report Writer of Hyperion Essbase Application
Manager to write report scripts quickly. Those familiar with spreadsheets can use
the spreadsheet add-ins for Microsoft Excel and Lotus 1-2-3. See Chapter 35,
“Quick Start to Report Scripts” and the appropriate spreadsheet user’s guide.

During the design phase, you should check for such things as the following:

« Grouping and sequencing of data. Do the intersections enabled by the design
provide the data that users need?

. Levels of totals. In spreadsheets this term refers to the consolidation levels that
are available to a user who drills down and up through the hierarchy of the
outline design.

. Attribute reporting. Does the database design facilitate an analysis that is
based on the characteristics or attributes of specific dimensions or members?
For example, do you need to compare sales by specific combinations of size
and packaging, such as comparing the sales of 16-ounce bottled colas with the
sales of 32-ounce bottled colas? How can you take advantage of the Attribute
Calculations dimension that Hyperion Essbase provides for use with attribute
dimensions? For more information about attributes, see Chapter 10, “Working
with Attributes.”
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If you provide predesigned reports for users, thisisthe time to use the appropriate
tool to create those reports against the test data. The reportsthat you design should
provide the information that meets the original objectives of the application. The
reports should be easy to use. They should provide the right combinations of data
and the right amount of data. Reports with too many columns and rows are very
hard to use. It may be better to create anumber of different reportsinstead of one
or two al-inclusive ones.

Verifying the Design

After you have analyzed the data and created a preliminary design, you need to

check all aspects of the design with the users. Y ou should have already checked to

see if the database satisfies the users’ analysis and reporting needs. Make sure you
check with the users to ensure that the database satisfies all goals of the
application.

Near the end of the design cycle, you need to test with real data. Did the outline
build correctly? Did all the data load? If the database fails in any area, repeat the
steps of the design cycle to identify the cause of the problem.

Hyperion Essbase provides several sources of information to help you isolate
problems. Sources include event logs, exception error logs, and the information
displayed on the Database Information dialog box. This maHypérion

Essbase Database Administrator's Guideo provides helpful information.

Look in sections relevant to the problem; for example, sections about security,
calculations, or reports. Y ou can also use the index of this guide to find help for
solving problems. Look up such terms as troubl eshooting, log files, optimizing,
performance, recovery, resources, errors, and warnings.

Most likely, you will need to repeat one or more steps of the design process to
arrive at the ideal database solution.
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Designing Partitioned
Applications

An Hyperion Essbase OLAP Server partitioned application can span multiple

Servers, processors, or computers. Partitioning your applications can help you:

Improve the scalability, reliability, availability, and performance of your
databases

Reduce the size of your databases

Use your resources more efficiently

This chapter contains the following sections:

“Introducing Hyperion Essbase Partitioning” on page 6-2
“When to Partition a Database” on page 6-8

“When Not to Partition a Database” on page 6-9
“Determining Which Data to Partition” on page 6-9

“Deciding Which Type of Partition to Use” on page 6-10
“Using Attributes in Partitions” on page 6-28

“Setting Up Security for Partitioned Databases” on page 6-30

“Scenarios for Designing Partitioned Databases” on page 6-33

CAUTION: You must design partitions carefully. We strongly

recommend that you read this chapter before creating
partitions.
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Introducing Hyperion Essbase Partitioning

Hyperion Essbase Partitioning is a collection of features that makesit easy
to design and administer databases that span Hyperion Essbase applications
or servers. You must license Hyperion Esshbase Partitioning separately from
Hyperion Essbase OLAP Server. Y ou must license the Hyperion Essbase
Partitioning option for every server that contains a database partition.

6-2 |

Partitioning can help you:

Synchronize the data in multiple partitioned databases. Hyperion Essbase
tracks changes made to data values in a partition and provides tools for
updating the data values in related partitions.

Synchronize the outlines of multiple partitioned databases. Hyperion Essbase
tracks changes madeto the outlines of partitioned databases and providestools
for updating related outlines.

Allow users to navigate between databases with differing dimensionality.
When users drill across to the new database, they can drill down to more
detailed data.

Based on user requirements, you can decide to:

Partition applications from the top down. Top-down partitioning allows you
to split a database onto multiple processors, servers, or computers. Top-down
partitioning can improve the scal ability, reliability, and performance of your
databases. To achieve the best results with top-down partitioning, create a
separate application for each partitioned database.

Partition applications from the bottom up. Bottom-up partitioning allows you
to manage the flow of data between multiple related databases. Bottom-up
partitioning can improve the quality and accessibility of the datain your
databases.

Partition database according to attribute values associated with base
dimensions (a base dimension is a standard dimension associated with one
or more attribute dimensions). Partitioning a base dimension according to its
attributes enables the user to extract data based on the characteristics of a
dimension such as flavor or size. For more information on attributes, see
Chapter 10, “Working with Attributes.”
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Data Sources and Data Targets

Partitioned databases contain at | east one data source, the primary site of the data,
and at |east one data target, the secondary site of the data. A single database can
serve as both the data source for one partition and the datatarget for another. When
you define a partition, you map cellsin the data source to their counterpartsin the
data target.

Shared Partitions ¢ ¢

A J

Data Source Data Target

Figure 6-1: Data Source and Data Target

A Hyperion Esshase database can contain many different partitions aswell asdata
that is not shared with any other Hyperion Esshase database. Y ou can define
partitions between:

. Different databasesin different applications, aslong as each database usesthe
same language (for example, German).

. Different databases in different applications on different processors or
computers, as long as each database uses the same language (for example,
German).

. Different databasesin one application. Thisis not recommended, because you
cannot reap the full benefits of partitioning your databases unless each
database isin a separate application.
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Y ou can only define one partition of each type between the same two databases.
For example, you can only create one replicated partition between the Sampeast
East database and the Samppart Company database. The East or Company
databases can, however, contain many replicated partitions that connect to other
databases.

A single database can serve asthe data source or datatarget for multiple partitions.
To share data among many databases, create multiple partitions, each with the
same data source and a different data target.

 J

Data Source

Data Targets

Figure 6-2: Data Shared at Multiple Targets
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Overlapping Partitions

An overlapping partition occurs when similar data from two or more databases
serve asthe data source for asingle datatarget in a partition. For example, | DESC
East, Sal es from databasel and Bost on, Sal es from database 2 are mapped
to| DESCEast, Sal es and Bost on, Sal es in database 3. Because Bost on is
amember of thedimension East , the datafor Bost on mapped to database 3 from
database 1 and database 2, overlap. This data overlap results in an overlapping
partition.

IDESC East Sales

IDESC East Sales
Boston,Sales

Data Target
Boston,Sales
.

Data Source

Figure 6-3: Overlapping Partitions

An overlapping partitionisalowed in linked partitions, but isinvalid in replicated
and transparent partitions and will generate an error message during validation.
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What Is a Partition?
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A partition is the piece of a database that is shared with another database.
Partitions contain the following parts:

. Datasourceinformation

The server, application, and database name of the data source.
. Datatarget information

The server, application, and database name of the data target.
« Login and password

The login and password information for the data source and the data target.
Thisinformation is used for internal requests between the two databases to
execute administrative and user operations.

« Typeof partition
A flag indicating whether the partition is replicated, transparent, or linked.
o Shared areas

A definition of one or more areas shared between the data source and the data
target. An areais a subcube of the database that is shared between databases.
To share more than one non-contiguous portion of a database, define multiple
areasin asingle partition. Thisinformation determineswhich parts of the data
source and data target are shared so that Hyperion Essbase can put the proper
datainto the data target and keep the outlines for the shared areas
synchronized.

« Member mapping information

A description of how the membersin the data source map to membersin the
data target. Hyperion Essbase uses this information to determine how to put
datainto the data target if the data target and the data source use different
names for some members and dimensions.
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State of the partition

Information about whether the partition is up-to-date and when the partition

was last updated.

Parts of a Partition

Data source
Data target
Login

Password
Shared Area
Member Mapping

Figure 6-4: Parts of a Partition

Workflow for Partitioning a Database
Here is the suggested workflow for partitioning a database.

1.

”

Design the partitioned databases. See “Determining Which Data to Partition
on page 6-9 and “Deciding Which Type of Partition to Use” on page 6-10.

Edit existing applications that use the individual databases.
. Edit the outlines and existing calc scripts.
. If necessary, edit the data sources, rules files, and report scripts.

. Determine whether you need to define additional security filters to control
what users can view in a partitioned database. See “Setting Up Security
for Partitioned Databases” on page 6-30.

Create the partitions. See Chapter 16, “Building and Maintaining Partitions.”

Load data into the partitions. Load the data into the new databases.
See Chapter 20, “Introducing Data Loading.”

If necessary, calculate the new databases. See Chapter 25, “Introduction to
Database Calculations.”

Test and maintain the partitions. Test your partitioned databases, including
updates, data loads, calc scripts, report scripts, and database restructures.
For more information on maintaining partitioned databases, see Chapter 16,
“Building and Maintaining Partitions.”
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When to Partition a Database

Review thefollowing list of questions. If you find yourself answering yesto many
of them, or answering yesto somethat are very important to you, partitioning your
databases may solve your problems.

6-8 W

Should the data be closer to the people who are using it? Is the network being
stressed because users are accessing data that is far away?

Would asingle failure be catastrophic? If everyoneis using a single database
for mission-critical purposes, what happens if the database goes down?

Doesit take too long to perform cal culations after new datais loaded? Would
you liketo speed it up by spreading the cal culations across multipl e processors
or computers?

Do userswant to seethe datain different application contexts? Would you like
to control how they navigate between databases?

Do you have separate, disconnected databases storing related information?
Doesthe related information come from different sources? Are you having
trouble synchronizing it?

Will you be adding many new organizational units? Would they benefit from
having their own databases? Partitioned databases help you grow
incrementally.

Are users having to wait as other users access the database?

Do you want to save disk space by giving users access to data stored in a
remote location?

Should you reduce network traffic by replicating datain several locations?

Do you need to control database outlines from a central location?
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When Not to Partition a Database

Sometimes, it does not make sense to partition a centralized database.
Partitioning a database can require additional disk space, network bandwidth,
and administrative overhead. Review the following list of questions. If you find
yourself answering yes to many of them, or answering yesto some that are very
important to you, you may not want to partition your database.

Do you have resource concerns? For example, are you unable to purchase
more disk space or allow more network traffic?

Do you perform complex allocations where unit level values are derived from
total values?

Are you required to keep all databases online at all times? This could be a
prablem if you have databases in several time zones, because peak user load
may differ between time zones. Using linked and transparent partitionswould
exacerbate this problem, but using replicated partitions could help.

Arethe databasesin different languages? Hyperion Essbase can only partition
databases if both databases use the same language, such as German.

Determining Which Data to Partition

When designing a partitioned database, you need to determine:

Which database should be the data source and which the data target? The

database that “owns” the data should be the data source. Owning the data
means that this is the database where the data is updated and where most of
the detail data is stored.

Are some parts of the database accessed more frequently than others?
What data can you share among multiple sites?

How granular does the data need to be at each location?

How frequently is the data accessed, updated, or calculated?

What are your resources? How much disk space do you have? CPUs? Network
resources?

How much data needs to be transferred over the network? How long does that
take?

Where is the data stored? Is it in one location or in more than one location?
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o Whereisthe dataaccessed? Isit in one location or in more than one location?

« Isthereinformation in separate databases that should be accessed from a
central location? How closely are groups of data related?

The answers to these questions determine which datato include in each partition.
For examples, see “Scenarios for Designing Partitioned Databases” on page 6-33.

Note: You cannot partition attribute dimensions.

Deciding Which Type of Partition to Use

You can create the following types of partitions:

« Areplicated partition is a copy of a portion of the data source that is stored in
the data target. For more information, see “Replicated Partitions” on
page 6-10.

« A transparent partition allow users to access data from the data source as
though it were stored in the data target. The data is, however, stored at the
data source, which can be in another application, in another Hyperion Essbase
database, or on another Hyperion Essbase server. For more information, see
“Transparent Partitions” on page 6-15.

« A linked partition sends users from a cell in one database to a cell in another
database. This gives users a different perspective on the data. For more
information, see “Linked Partitions” on page 6-23.

Replicated Partitions
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A replicated partition is a copy of a portion of the data source that is stored in the
data target. Some users can then access the data in the data source while others
access it in the data target.

In the Samppart and Sampeast applications shipped with Hyperion Essbase,

for example, the database administrator at The Beverage Company (TBC)

created a replicated partition between the East database and the Company database
containing Actual, Budget, Variance, and Variance%. Users in the eastern region
now store their budget data locally. Because they don’t have to retrieve this data
live from the corporate headquarters, their response times are faster and they have
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more control over the down times and administration of the local data. For amore
compl ete description of the sample partitioned databases provided with Hyperion
Essbase, see “Scenario 1: Partitioning an Existing Database” on page 6-33.

Changes to the data in a replicated partition flow from the data source to the
data target. Changes made to replicated data in the data target do not flow back
to the data source. If users change the data at the data target, Hyperion Essbase
overwrites their changes when the database administrator updates the replicated
partition.

The database administrator can prevent the data in the replicated portion of the
data target from being updated. This setting (choose Settings from the Connect
page of the Partition Wizard) takes precedence over access provided by security
filters and is also honored by batch operations such as dataload and calc. By
default, replicated partitions are not updateable. For information on how to set a
partition as updateable or not, see “Specifying the Partition Type and Connection
Information” on page 16-5.

Rules for Replicated Partitions
Replicated partitions must follow these rules:

« You must be able to map the shared replicated areas of the data source and data
target outlines even though the shared areas do not have to be identical. This
means that you must tell Hyperion Essbase how each dimension and member
in the data source maps to each dimension and member in the data target.

The data source and data target outlines for the non-shared areas do not have
to be mappable.

« You cannot create a replicated partition on top of a transparent partition. In
other words, none of the areas that you use as a replicated partition source can
come from a transparent partition target.

— %

Data Source Transparent Replicated
Partition Partition

Figure 6-5: Invalid Replicated Partition
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The cellsin the data target of areplicated partition cannot come from two
different data sources; the cells in one partition must come from just one
database. If you want to replicate cells from more than one database, create
adifferent partition for each data source.

The cellsin a datatarget can be the data source for a different replicated
partition. For example, if the Samppart Company database contains a
replicated partition from the Sampeast East database, you could replicate the
cellsinthe Sampeast East databaseinto athird database, such asthe Sampwest
West database.

You cannot use attribute dimension members to define a replicated partition.
For example, associated with the Market dimension, the Market Type attribute
dimension members are Urban, Suburban, and Rural. You cannot define a
partition on Urban, Suburban, or Rura because areplicated partition contains
dynamic data, not stored data. Hence, an attempt to map attributesin
replicated partitions resultsin an error message. However, you can use the
WITHATTR command to replicate attribute data in the Areas tab of the
Partition Wizard. For example:

For information on using Dynamic Time Series members in replicated partitions,
see “Using Dynamic Time Series Members in Partitions” on page 30-16.

Advantages of Replicated Partitions

Replicated partitions can solve many database problems. Following are the
advantages of using a replicated partition:

Replicated partitions can decrease network activity, because the data is now
stored closer to the end users, in the data target. Decreased network activity
results in improved retrieval times for the users.

The data is more easily accessible to all users. Some users access the data at
the data source, others at the data target.

Failures are not as catastrophic. Because the data is in more than one place, if
a single database fails, only the users connected to that database are unable to
access the information. It is still available at and can be retrieved from the
other sites.
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« Local database administrators can control the down time of their local
databases. For example, because users in the eastern region are accessing
their own replicated data instead of the Company database, the database
administrator can bring down the Company database without affecting the
usersin the eastern region.

« Becauseonly the relevant datais kept at each site, databases can be smaller.
For example, usersin the eastern region can replicate just the eastern budget
information, instead of accessing alarger company database containing
budget information for all regions.

Disadvantages of Replicated Partitions

Replicated partitions are not alwaysthe ideal partition type. Following are the
disadvantages of using areplicated partition:

« You need more disk space, because you are storing the datain two or more
locations.

« Thedatamust be refreshed regularly by the database administrator, soitisnot
up-to-the-minute.

If these disadvantages are too serious, consider using transparent or linked
partitions instead.

Performance Considerations for
Replicated Partitions

To improve the performance of replicated partitions, consider the following when
replicating data.

« Not replicating members that are dynamically calculated in the data source
can greatly reduce replication time, because Hyperion Essbase must probe
the outline to find dynamically calculated members and their children to
determine how to perform the calculation. For more information on
dynamically calculated members, see Chapter 29, “Dynamically Calculating
Data Values.”

« Not replicating derived data from the data source can greatly reduce
replication time. Instead, try to replicate the lowest practical level of each
dimension and perform the calculations on the data target after you complete
the replication.
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For example, to replicate along the Market dimension:

— Define the shared area as the lowest level members of the Market
dimension that you care about, for example, East, West, South, and
Central and the level 0 members of the other dimensions.

— After you completethereplication, calculate the valuesfor Market and the
upper level valuesin the other dimensions at the data target.

Sometimes you cannot calculate derived data at the data target. In that case,
you must replicate it from the data source. For example, you cannot calculate
derived data at the data source if the data:

— Requires data outside the replicated area to be calculated.

— Requires calc scripts from which you cannot extract just the portion to be
calculated at the data target.

— Isbeing replicated onto a computer with little processing power, such as
alaptop.

Partitioning along a dense dimension takes more time than partitioning along
asparse dimension. When Hyperion Essbase replicates data partitioned along
adense dimension, it must access every block in the data source and then
create each block in the data target during the replication operation. For
example, if the Market dimension were dense and you replicated the datain
the East member, Hyperion Essbase would have to access every block in the
database and then create each block at the data target during the replication
operation.

You cannot replicate data into a member that is dynamically calculated at the
datatarget. Dynamic Calc and Dynamic Calc And Store members do not
contain any data until a user requests the data at run time. Hyperion Essbhase
does not load or replicate into Dynamic Calc and Dynamic Calc And Store
members. Hyperion Essbase avoids sending replicated data for both dynamic
dense and dynamic sparse members on the replication target, since this datais
not stored on the data target. For more information on Dynamic Calc and
Dynamic Calc And Store members, see Chapter 29, “Dynamically
Calculating Data Values.”

Use the Application Manager or ESSCMD to replicate only the data values

that have changed instead of the entire partition.
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When to Use a Replicated Partition
Use areplicated partition when you want to:

« Decrease network activity.

«  Decrease query response times.

« Decrease calculation times.

« Makeit easier to recover from system failures.

Replicated Partitions and Port Usage

One port isused for every unique user and machine combination. If auser defines
several replicated partitions on one server using the same user name, then only one
port is occupied.

In areplicated partition, when a user (userl) drillsinto an areain the target that
accesses source data, userl is using the user name declared in the partition
definition (partition user) to access the data from the source database. This causes
the use of an additional port because different users (userl and partition user) are
connecting to the application.

If asecond user (user2) connects to the target database and drills down to access
source data, user2 also uses the user name declared in the Partition Wizard
(partition user) to access the source database. Because the partition user is aready
connected to the source database, an additional port is not needed for the partition
user, as long as user2 is accessing the same source database.

Note: Because of the short-term nature of replication, replicated partitions
and ports are rarely a problem.

Transparent Partitions

A transparent partition allows usersto manipulate datathat is stored remotely asif
it were part of thelocal database. The remote dataisretrieved from the data source
each time that users at the data target request it. Users do not need to know where
the datais stored, because they see it as part of their local database.

Because the data is retrieved directly from the data source, users see the latest
version of the data. When they update the data, their updates are written back to
the data source. This means that other users at both the data source and the data
target have immediate access to those updates.
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If you create atransparent partition, users at the data source may notice slower
performance as more users access the source data and users at the data target may
notice slower performance as more users access the source data.

-

User View

3
b

3
W B 5
Source Databases

Figure 6-6: Transparent Partitions

For example, the database administrator at TBC could use a transparent partition

to calculate each member of the Scenario dimension on a separate CPU. This

reduces the elapsed time for the calculation, while still providing users with the

same view of the data. For a more complete description of the partitioned Sample

Basic database, see “Scenario 1: Partitioning an Existing Database” on page 6-33.

Rules for Transparent Partitions
Transparent partitions must follow these rules:

« The shared transparent areas of the data source and data target outlines do not
have to be identical, but you must be able to map the dimensions in them. This
means that you must tell Hyperion Essbase how each dimension and member
in the data source maps to each dimension and member in the data target.

. The data source and data target outlines for the non-shared areas do not have to
be mappableException: attribute associations should be identical. Otherwise,
users can get incorrect results for some retrievals. For example, if product
100-10-1010 is associated with the Grape Flavor attribute on the source, but
product 100-10-1010 is not associated with Grape on the target, the total of
sales for all Grape flavors in New York would be incorrect.
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« You cannot use attribute dimensions or members to define a transparent
partition. For example, associated with the Market dimension, the Market
Type attribute dimension has members Urban, Suburban, and Rural. You
cannot define a partition on Urban, Suburban, or Rural.

« You can create atransparent partition on top of areplicated partition. In other
words, you can create atransparent partition target using areplicated partition
source.

—_— | [ ]] | =

Data Source Transparent or Transparent
Replicated Partition Partition

Figure 6-7: Valid Transparent Partition

« You cannot create atransparent partition on top of more than one other
partition. In other words, you cannot create a transparent partition target from
multiple sources. Thisis because each cell in a database must be retrieved
from only one location—either the local disk or a remote disk.

Replicated
Partition

)(v Transparent

Partition

Transparent
Partition

Figure 6-8: Invalid Transparent Partition

« Carefully consider any formulas you assign to members in the data source and
data target. For more information, see “Transparent Partitions and Member
Formulas” on page 6-22.
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For more information on using Dynamic Time Series members in transparent
partitions, see “Using Dynamic Time Series Members in Partitions” on
page 30-16.

Advantages of Transparent Partitions

Transparent partitions can solve many database problems. Following are the
advantages of using a transparent partition:

« You need less disk space, because you are storing the data in one database.
« The data accessed from the data target is always the latest version.

« When the user updates the data at the data source, Hyperion Essbase makes
those changes at the data target.

« Individual databases are smaller, so they can be calculated more quickly.
« The distribution of the data is invisible to the end user and the end user’s tools.

« You can load the data from either the data source or the data target.

Disadvantages of Transparent Partitions

Transparent partitions are not always the ideal partition type. Following are the
disadvantages of using a transparent partition:

« Transparent partitions increase network activity, because Hyperion Essbase
transfers the data at the data source across the network to the data target.
Increased network activity results in slower retrieval times for users.

. Because more users are accessing the data source, retrieval time may be
slower.

. If the data source fails, users at both the data source and the data target are
affected. This means that the network and data source must be available
whenever users at the data source or the data target need them.

« You can perform some administrative operations only on local data. For
example, if you archive the data target, Hyperion Essbase archives just the data
target and doesot archive the data source. The following administrative
operations work only on local data:

— CLEARDATA caculation command
— DATACOPY calculation command
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— EXPORT command

— VALIDATE command

— BEGINARCHIVE and ENDARCHIVE commands
— Restructure operations in the Application Manager

« When you perform a calculation on atransparent partition, Hyperion Essbase
performs the calculation using the current values of the local dataand
transparent dependents. Hyperion Essbase does not recal cul ate the values of
transparent dependents. To calculate al partitions:

a. IssueaCALC ALL command for each individual partition.

b. PerformaCALC ALL command at thetop level using the new valuesfor
each partition.

Hyperion Essbase does not recal cul ate the values of transparent dependents
because the outlines for the data source and the data target may be so different
that such a calculation would not be accurate.

For example, suppose that the data target outline contained a Market
dimension with East, West, South, and Central members and the data source
outline contained an East dimension with New Y ork and New Jersey
members. If you tried to calcul ate the data target outline, you would assume
that East was alevel 0 member. In the data source, however, East is derived
by adding New Y ork and New Jersey. Any calculations at the data target,
however, would not know this and could not reflect any changes madeto New
York and New Jersey in the data source. To perform an accurate calculation,
therefore, you must first calculate East in the data source and then calculate
the data target.

For more information on transparent calculations, see “Calculating
Transparent Partitions” on page 6-21.

« Formulas assigned to members in the data source may produce calculated
results that are inconsistent with formulas or consolidations defined in the data
target, and vice versa. For more information, see “Transparent Partitions and
Member Formulas” on page 6-22.

If these disadvantages are too serious, consider using replicated or linked
partitions instead.
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Performance Considerations for
Transparent Partitions

Toimprovethe performance of transparent partitions, consider the following facts
when creating the partition:

Partitioning along dense dimensions in atransparent partition can greatly
slow performance. Thisis because dense dimensions are used to determine
the structure and contents of data blocks. If a database is partitioned only
along adense dimension at the target, Hyperion Essbase must compose data
blocks by performing network calls for the remote data in the transparent
partition in addition to the disk 1/O for the local portion of the block. To
improve performance, consider including one or more sparse dimensions

in the area definition so that the number of blocks required is limited to
combinations with the sparse members.

Basing transparent partitions on the attribute values of a dimension could
increase retrieval time, because attributes are associated with sparse
dimensions. In such cases, partitioning at alevel higher than the level that is
associated with attributesimprovesretrieval time. For example, inthe Product
dimension of the Sample Basic database, if children 100-10, 200-10, and
300-10 (level 0) are associated with attributes, then partition their parents 100,
200, and 300 (level 1) for better retrieval performance.

Loading data into the data source from the data target can greatly slow
performance. If possible, load data into the data source locally.

Retrieval timeis slower because users access the data over the network.
Partitioning base dimensions can greatly slow performance.

For calculation-related performance considerations, see “Guidelines for
Transparent Calculations” on page 6-21.

When to Use a Transparent Partition

Use a transparent partition when you want to:

Show users the latest version of the data.
Allow users at the data target to update data.

Decrease disk space.
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Calculating Transparent Partitions

When you perform a calculation on a transparent partition, Hyperion Essbase
performs the calculation using the current values of the local data and transparent
dependents. When calculating local data that depends on remote data, Hyperion
Essbase performs abottom-up cal culation. The bottom-up cal culation can be done

only when the calculator cache on the target database is used properly. For

complete information on bottom-up calculations, see “Understanding Bottom-Up
Versus Top-Down Calculation” on page 33-12. For information on the calculator
cache, see “Using the Calculator Cache” on page 33-15.

Increasing the amount of memory assigned to the calculator cache greatly
improves calculation performance with transparent partitions. When a calculation

is started, a message in the server event log indicates whether or not the calculator
cache is enabled or disabled on the target database. Using the calculator cache on
the target database reduces the number of blocks that are requested from the data
source during calculation. This, in turn, reduces the amount of network traffic that

is generated by transferring blocks across the network. For information on
estimating the size of the calculator cache, see “Using the Calculator Cache” on
page 33-15.

Guidelines for Transparent Calculations

. Calculating data on the data target can greatly slow performance in some
cases. Keep in mind that:

—  Hyperion Esshase must perform atop-down calculation on any portion
of thedatatarget that contai nstop-down member formulas. When the data
target contai ns no top-down member formulas, it can perform abottom-up
calculation on the data target, which is much faster. When Hyperion
Essbase performsthe cal culation on thedatasource, it can always perform
a bottom-up calculation. For more information on top-down and
bottom-up calculations, see “Understanding Bottom-Up Versus
Top-Down Calculation” on page 33-12.

— Hyperion Essbase must retrieve each dependent data block across the
network and then perform the calculation.
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Consider using:

— Dynamic Calc or Dynamic Calc And Store members as parents of the
transparent data so that the data is calculated on the fly when it’s retrieved.
This reduces the batch processing time for batch calc. Hyperion Essbase
performs the calculation only when users request it.

— A replicated layer between the low-level transparent data and high-level
local data

« Keep the partition fully within the calculator cache area (see “Using the
Calculator Cache” on page 33-15). Keeping a partition fully within the
calculator cache means that any sparse members in the partition definition
must be contained within the calculator cache. For example, in the Sample
Basic database, if a partition definition includes @IDESC(East), all
descendants of East must be within the calculator cache.

. Enable the calculator cache, and assign a sufficient amount of memory to it.
For more information, see “Using the Calculator Cache” on page 33-15.

« Do not use complex formulas on any members that define the partition. For
example, in Sample Basic, assigning a complex formula to New York or New
Jersey (both children of East) forces Hyperion Essbase to use the top-down
calculation method. For more information, see “Understanding Bottom-Up
Versus Top-Down Calculation” on page 33-12.

Transparent Partitions and Member Formulas

If the data target and data source outlines are identical except for different member
formulas, make sure that your partition definition will produce the desired
calculation results.

For example, suppose that the data source and data target outlines both contain
a Market dimension with North and South members, and children of North and
South. On the data target, Market is calculated from the data for the North and
South members (and their children) on the data source. If any of these members
on the data source contain member formulas, these formulas are calculated, thus
affecting the calculated value of Market on the data target. These results may be
different from how the Market member would be calculated from the North and
South members on the data target, where these formulas may not exist.

Make sure that any formulas you assign to members in the data source and data
target will produce the desired results.
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Transparent Partitions and Port Usage

One port isused for every unique user and machine combination. If auser defines
several transparent partitions on one server, using the same user name, then only
one port is occupied.

In atransparent partition, when auser (userl) drillsinto an areain the target

that accesses source data, userl is using the user name declared in the partition
definition (partition user) to access the data from the source database. This causes
the use of an additional port because different users (userl and partition user) are
connecting to the application.

If asecond user (user2) connects to the target database and drills down to access
source data, user2 also uses the user name declared in the Partition Wizard
(partition user) to access the source database. Because the partition user is already
connected to the source database, an additional port is not needed for the partition
user, as long as user2 is accessing the same source database.

Linked Partitions

A linked partition connects two different databases with a data cell. When you
click the linked cell in the data source, you drill across to a second database,
the data target, and view the data there. If you are using Hyperion Essbase
Spreadsheet Add-in, for example, a new sheet opens displaying the dimensions
in the second database. Y ou can then drill down into these dimensions.

Unlike replicated or transparent partitions, linked partitions do not restrict you to
viewing datain the same dimensionality as the target database. The database that
you link to can contain very different dimensions than the database from which
you connected. To prevent users from seeing privileged data, you must establish
security filterson both the data source and the datatarget. See“Setting Up Security
for Partitioned Databases” on page 6-30.
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There are no performance considerations for linked partitions, beyond optimizing
the performance of each linked database.

N
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Figure 6-9: Linked Partition

For example, if TBC grew into alarge company, they would have several business
units. Some data, such as profit and sales, existsin each business unit. TBC could
store profit and salesin a centralized database so that the profit and sales for the
entire company are available at a glance. The database administrator could link
individual business unit databases to the corporate database. For an example of
creating a linked partition, see “Scenario 3: Linking Two Databases” on
page 6-38.

A user could:

. View the general profit and sales at the corporate level in a spreadsheet at the
data target.

« Drill across to individual business units, such as east. This would open a new
spreadsheet.

« Drill down in the new spreadsheet to more detailed data.
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Note: For linked partitions, the spreadsheet that the user first viewsis
connected to the data target, and the spreadsheet that opens when the
user drillsacrossis connected to the data source. Thisisthe opposite
of replicated and transparent databases, where users move from the

data target to the data source.
Data Target Data Source
|
T
Spreadsheet User Spreadsheet 1 Spreadsheet 2
(Corporate Sales) (East Database)

Figure 6-10: Source and Target for Linked Partition

Advantages of Linked Partitions

Linked partitions allow users to navigate to databases that contain different
dimensions. Following are the advantages of using a linked partition:

« You can view datain adifferent context; that is, you can navigate between
databases containing many different dimensions.

« You do not have to keep the data source and data target outlines closely
synchronized, because less of the outline is shared.

« A single datacell can allow the user to navigate to more than one database.
For example, the Total Profit cell in the Accounting database could link to the
Profit cells in the databases of each business unit.

. Performance may improve, because you're accessing the database directly and
not through a data target.
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Disadvantages of Linked Partitions

Linked partitions are not always the ideal partition type. Following are the
disadvantages of using alinked partition:

« You must create an account for users on each database or default accessto
the destination database (such as through a guest account). See “Setting Up
Security for Partitioned Databases” on page 6-30.

« Users must access the linked database using Hyperion Essbase
Release 5-aware tools. If you have custom built your tools, you must
extend them using the Hyperion Essbase Release 5 Grid API.

When to Use a Linked Partition

Use a linked partition when you want to connect databases with different
dimensionality.

Linked Partitions and Port Usage

When accessing a linked partition, Hyperion Essbase tries to use the end user’s
(userl) login information to connect to the source database. If userl does not have
access to the source database, Hyperion Essbhase looks for the linked partition
default user name and password. If these defaults are not specified, userl is
requested to enter login information to access the source database. Port usage
varies depending on the number of different user names being used to access the
various source and target databases (and whether those databases are contained
within the same or different servers).
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Questions to Help You Choose a Partition Type
Table 6-1 should help you choose which type of partition to use.

Table 6-1: Types of Partition

If the answer to this question is yes... Use this partition type...

I's decreasing network activity more important than Replicated
increasing disk space?

Is it acceptable for users to access data that's not ugRieplicated
the minute?

Are you concerned about a single failure disruptingReplicated
an entire OLAP application?

Do you do batch updates and simple aggregations? Replicated

Must you access the data using front-end tools thatReplicated or Transparent
are not Distributed OLAP-aware?

Do you perform frequent updates and calculations? Transparent

Does the user have to update the data at the datal Transparent
target?

Is decreasing disk space more important than Transparent or Linked
increasing network activity?

Is it important that the user access the absolute latdsansparent or Linked
version of the data?

Does the user want to view data in different Linked
application contexts?

Do you want to map attributes associated with baséransparent or Linked
dimensions?
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After you have answered the questionsin Table 6-1, you can compare the partition
typesin the following table.

Feature Replicated Transparent Linked
Up-to-the-minute data X X
Reduced network traffic X X
Reduced disk space X X
Increased cal culation speed X

Smaller databases X X
Improved query speed X X
Invisible to end users X X

Access to databases with different X
dimensionality

Easier to recover X

L ess synchronization required X
Ability to query data based on its X X
attributes

Using Attributes in Partitions

Y ou can use attribute functions for partitioning on attribute values. But you cannot
partition an attribute dimension. Use attribute values to partition a database when
you want to access members of a dimension according to their characteristics.

For example, in the Sample Basic database, you cannot partition the Pkg Type
attribute dimension. But you can create a partition that contains all the members of
the Product dimension that are associated with either or both members (Bottle and
Can) of the Pkg Type dimension. If you create a partition that contains members
associated with Can, you can access data only on Product members that are
packaged in cans; namely, 100-10, 100-20, and 300-30.

Y ou can use the @ATTRIBUTE command and the @WITHATTR command to
define partitions.
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For example, to extract data on al members of the Product dimension that are
associated with the Caffei nated attribute dimension, you can create apartition such
as @ATTRIBUTE (Caffeinated). But you cannot partition the Caffeinated
attribute dimension.

Based on the previous example, the following partition isincorrect:

Partition Wizard E
Eonnectl Admin  Areas | Mappingsl Validatel Summaryl
Map areas in the data source to areas in the data target.
" Enable the Member Selection Tool
™ Show Cell Count
Source Target
1 Caffeinated Caffeinated
+  [<new> <new>
| i
Edi... | Delete |
Prev | Next | Close | Help |

Figure 6-11: Incorrect Partitioning

Based on the previous example, the following example is correct:

Partition Wizard E

Eonnectl Admin  Areas | Mappingsl Validatel Summaryl

Map areas in the data source to areas in the data target.
" Enable the Member Selection Tool
™ Show Cell Count
Source Target
1 @ATTRIBUTE(Caffeinated) @ATTRIBUTE(Caffeinated)
+  [<new> <new>
| i
Edi... | Delete |
Prev | Next | Close | Help |

Figure 6-12: Correct Partitioning
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For more information about these commands, refer to the section on Calculation
Commands in the Hyperion Essbase Quick Technical Reference.

For more information on attribute dimensions, see Chapter 10, “Working with
Attributes.”

Setting Up Security for Partitioned Databases

Users accessing replicated, transparent or linked partitions may need to view data
stored in two or more databases. The following sections describe how to set up
security for each partition type so that users do not view or change inappropriate
data.

Setting Up Security for Replicated Partitions

To set up security for users in a replicated partition, you should:

. Create filters at the data target to determine what end users can view and
update as local data, just as you would for a standard Hyperion Essbase
database. See Chapter 17, “Managing Security at Global and User Levels.”

. Determine whether the partition is updateable at the data target.

— If the partition is updateable, users can make changes to it, but these
changes do not flow back to the data source and Hyperion Essbase
overwrites them when the administrator updates the replicated partition.

— If the partition is not updateable, users cannot make changesto it at the
datatarget.

Thissetting overrides user filtersthat allow the user to update data. By default,
replicated partitions are not updateabl e at the data target. See“Specifying the
Partition Type and Connection Information” on page 16-5.
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To set up security for the administrative account in areplicated partition, you
should:

« Create an administrative account at both the data source and the data target.
Hyperion Essbase uses this administrative account to log into the data source
to retrieve data when you update a replicated partition and to perform outline
synchronization operations. See “Setting the User Name and Password” on
page 16-6.

« Ifnecessary, set up read filters on the administrative account at the data source
to determine which data Hyperion Essbase reads when replicating.

. Ifnecessary, set up write filters on the administrative account at the data target
to determine which data Hyperion Essbase writes to when replicating.

Setting Up Security for Transparent Partitions

To set up security for users in a transparent partition, you should create filters at
the data target to determine what end users can view and update as local data, just
as you would for a standard Hyperion Essbase database. Remember that, unlike
replicated partitions, end users can update transparent partitions unless you create
filters preventing them from doing so. See Chapter 17, “Managing Security at
Global and User Levels.”

The administrative account performs all read and write operations requested by the
data target for the data source. For example, when end users request data at the data
target, the administrative account retrieves the data. When end users update data,
at the data target, the administrative account logs into the data source and updates
the data there.

You can create filters on the administrative account in addition to filters on the end
users. Filters on the administrative account can ensure that no one at the data target
can view or update inappropriate data. For example, the administrator at the
corporate database could restrict write access on certain cells to avoid relying on
administrators in the various regions to set up security correctly for each end user.
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To set up security for the administrative account in a transparent partition, you
should:

Create an administrative account at both the data source and the data target.
Hyperion Essbase uses this administrative account to log into the data source
to retrieve data and to perform outline synchronization operations. See
“Setting the User Name and Password” on page 16-6.

Set up read filters on the administrative account at the data source to determine
which data Hyperion Essbase retrieves for end users.

Set up write filters on the administrative account at the data source to
determine which data Hyperion Essbase updates for end users.

Setting Up Security for Linked Partitions

Users accessing linked databases may need to connect to two or more databases.
To facilitate drill across access you can:

Create accounts for each user on each database. For example, if Mary accesses
data in a Company and an East database, create an account with the same login
and password for Mary on both the Company and East databases. See
“Creating, Editing, and Copying Users and Groups” on page 17-9.

Create a default account that users can use when accessing target databases.
For example, if users access data through a data source named Company and
a data target named East, create a guest account for the East database with the
appropriate privileges. Once you have created the account, use the guest
account login and password as the default login when creating the linked
partition. For more information on using default accounts in partitions, see
“Specifying the Partition Type and Connection Information” on page 16-31.

For information on creating user accounts and filters, see Chapter 17, “Managing
Security at Global and User Levels.”
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When a user drills across on data to a data target, Hyperion Essbase logs the user
into the data target using the following steps:

1. Checksto seeif the user has an account on the datatarget with the same name

and password. If so, Hyperion Essbhase logs the user in using that account.

2. Checksto seeif you have specified a default account on the data target when

you created your partition. If you did, Hyperion Essbase |ogs the user in using
that account.

Opens alogin window prompting the user to enter a new login and password.
Once the user entersavalid login and password, Hyperion Essbase |ogs the
user in using that account.

Scenarios for Designing Partitioned
Databases

The following sections describe some basic ways to partition a database.

From the top down. Top-down partitioning involves splitting alarge database
into several smaller ones.

From the bottom up. Bottom-up partitioning involves connecting databases
that contain related information.

By linking related database. Linking databases allows usersto drill acrossto
databases with a very different dimensionality and then drill down to more
detailed data.

Scenario 1: Partitioning an Existing Database

Let’'s assume that TBC, the fictional soft drink company upon which the Sample
Basic database is based, started out with a centralized database. As the eastern
region grew, however, this was no longer feasible. The networks to the eastern
region could not handle the large flow of data. Users were constantly waiting for
data that they needed to make decisions. One day, the network went down and
users at the eastern region couldn’t access the data at all.
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Everyone agreed that the eastern region needed to access its own data directly,
without going through the company database. I n addition, TBC decided to change
where budgeting information was stored. The corporate budget would stay at
company headquarters, but the eastern region budget would move to the eastern
region’s database.

So, let’'s assume that TBC decided to ask you to partition their large centralized
database into two smaller databases: Company and East.

Note: This scenario is based on the Samppart application, which contains
the Company database, and the Sampeast application, which contains
the East database. Both are shipped with Hyperion Essbase.

Here are the steps to take:
1. Determine which data to partition.

TBC’s Sample Basic database contains five standard dimensions: Year,
Measures, Product, Market, and Scenatrio.

— Partition the database along the East member of the Market dimension to
give the eastern region more control over the contents of its database.

— Partition the database along the Actual and Corp_Budget members of the
Scenario dimension.

2. Choose the data source and the data target.

Members to Data Data

partition source target Reasons for choosing

Corp_Budget Company | East Because the company owns the
corporate budget, it is the source.

Eastern Region, | East Company | Because the eastern region needs

Actual to update its actual and market
information, it is the source.
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Figure 6-13 shows a subset of the partitioned databases. The arrows indicate
flow from the data source to the datatarget. The Company database isthe data
source for the Corp_Budget member and the data target for the East and the
East Actual members. The East database is the data source for its East and
Actual members and the data target for the Corp_Budget member.

Corp_Budget
Budget L/
East /
Company
East
Budget /
— Corp_Budget
/
/

Figure 6-13: Decentralizing a Database

3. Decidethe type of partition to use.

Members

Partition type

Reasons

East

Transparent

The data target (Company) needs
up-to-the-minute data

Corp_Budget | Transparent

The datatarget (East) needs up-to-the
minute data

East Actua

Replication

The datatarget (Company) does not need
up-to-the-minute data
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Finally, create the partitioned databases by:
« Creating the new Sampeast application.

« Creating the new East database by cutting the Company outline and
pasting it into the East outline. Then delete the extra members (that is,
South, West, and Central) and promote East.

« If necessary, editing existing data sources, rulesfiles, calc scripts, report
scripts, and outlines.

« Creating the partitions.

« Loading datainto the new partitions.

Now that the corporate database is partitioned, users and database administrators
see the following benefits:

Faster response times, because they are competing with fewer users for the
data and they are accessing the datalocally.

Database administrators can control the down time of their local databases,
making them easier to maintain.

Access to more data—now users can connect to both the eastern and corporate
budgets.

Higher quality data, because the corporate budget and eastern budget are now
synchronized, they use the same data.

Scenario 2: Connecting Existing Related
Databases

Let us assume that TBC has several databases, such as Inventory, Payroll,
Marketing, and Sales. Users viewing the Sample Basic database want to share data
with and navigate to those other databases and you, the database administrator,
want to synchronize related data. It is impractical to combine all of the databases
into one database, because:
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So many users access it that performance is slow.
You could not find a down time to administer the database.
No one has control over their own data, because it is centrally managed.

The database is very sparse, because so much of the data is unrelated.
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By connecting the databases instead, you can:
. Leverage work that's already been completed.

« Synchronize the data.

So you decide to connect multiple databases.
Note: This scenario is not shipped with Hyperion Essbase.

1. Determine which data to connect. First, connect the Inventory database.

« Replicate the Opening_Inventory and Ending_Inventory members from
the Measures dimension of the Inventory database into the Measures
dimension of the Sample Basic database.

« Do not replicate the Number_On_Hand, Number_Shipped, and
Number_Returned members in the Measures dimension of the Inventory
database to the Sample Basic database.

« Add a link to the Inventory database so that users can view these more
detailed measures if they need to.

. Create a partition containing data from the Payroll, Marketing, and Sales
databases in the Sample Basic database.

2. Choose the data source and the data target. In the case of the
Opening_Inventory and Ending_Inventory members, the Inventory database is
the data source and the Sample Basic database is the data target.

3. Decide which type of partition to use.

You decide to use a replicated partition for the Opening_Inventory and
Ending_Inventory members because the network connection is slow.

4. Connect the Payroll, Marketing, and Sales databases. Perform the tasks in
steps 1-3 for each database.

5. Finally, create the partitioned databases by:

. Editing existing data sources, rules files, calc scripts, report scripts, and
outlines

« Creating the partitions

« If necessary, loading data into the new partitions
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Now that the Sample Basic database is partitioned, users and database
administrators see the following benefits:

« Database administrators can control the down time of their local databases,
making them easier to maintain.

« Access to more data—now users can link to new databases.

« Higher quality data, because the databases are now synchronized, that is, they
use the same data.

Scenario 3: Linking Two Databases
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Let us assume that TBC, the fictional soft drink company upon which the Sample
Basic database is based, has two main databases the Sample Basic database
and TBC Demo. Both databases have similar outlines, but TBC Demo has two
additional dimensions: Channel, which describes where a product is sold, and
Package, which describes how the product is packaged.

The database administrator for the Sample Basic database notices that more and
more users are requesting that she add channel information to the Sample Basic
database. But, since she doesn’t own the data for channel information, she is
reluctant to do so. She decides instead to allow her users to link to the TBC Demo
database which already contains this information.

Note: This scenario is not shipped with Hyperion Essbase.

Here are the steps to take:
1. Determine which data to link.

The database administrator decides to link the Product dimension of the
Sample Basic database to the Product dimension of TBC Demo. Users can
then drill across to TBC Demo and view the Channel and Package
information.

2. Choose the data source and the data target. Because users start at the Sample
Basic database, it is considered the data target. Likewise, because users move
to TBC Demo, it is considered the data source.

Note: This is the opposite of replicated and transparent databases,
where users move from the data target to the data source.
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3. Decide on the type of partition to use.

Members Partition type | Reasons

Product Linked The database administrator wants to link
from the Product dimension.

4. Finally, create the partition by:

« Establishing alink from the Product member of the Sample Basic
databaseto the Product dimension of the TBC Demo database. Remember
to map the extra dimensions from TBC Demo, that is, Channel and
Product, to voi d in the Sample Basic database. For more information,
see “Mapping Data Source Members to Data Target Members” on
page 16-11.

« Setup a guest account on TBC Demo that gives the users who connect
from the Sample Basic database privileges to access the Channel and
Package dimensions. For more information on creating accounts, see
“Managing Security at the User and Group Layer” on page 17-4. For
more information on assigning those accounts to linked partitions, see
“Specifying the Partition Type and Connection Information” on
page 16-31.

Now that the databases are linked, users and database administrators see the
following benefits:

o Users have access to more data than before.

. The database administrator for the Sample Basic database does not need to
maintain the TBC Demo database, all she needs to do is check the link
periodically to make sure that is still works.
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Part Il describes how to create single server and partitioned Hyperion Essbase
OLAP Server applications using the Hyperion Essbase Application Manager or
external data sources and rulesfiles. Part |1 contains the following chapters:

Hyperion Essbase Database Administrator’'s Guide m Partll-1

Building Hyperion Essbase
Applications

Chapter 7, “Creating Applications and Databases,” describes how to create
and manage applications and databases.

Chapter 8, “Creating and Changing Database Outlines,” describes how to
create and modify database outlines using the Application Manager.

Chapter 9, “Setting Dimension and Member Properties,” illustrates how to set
attributes for the dimensions and members in an outline using the Application
Manager.

Chapter 10, “Working with Attributes,” describes attribute dimensions and
members and how to define them using the Application Manager.

Chapter 11, “Creating and Managing Aliases,” describes how to create one o
more aliases for dimensions and members in an outline using the Applicatio
Manager.

Chapter 12, “Linking Objects to Hyperion Essbase Data,” describes how to
link various kinds of data with any cell in a Hyperion Essbase database.

Chapter 13, “Introducing Dynamic Dimension Building,” provides
background material on adding and changing dimensions and members
in an outline using a data source and a rules file.

Chapter 14, “Building Dimensions Using a Rules File,” describes how to add
or change members in an outline using a data source and a rules file.




Building Hyperion Essbase Applications

Partll-2 m

Chapter 15, “Estimating Disk and Memory Requirements for a Database,”
describes how to estimate disk and memory requirements and specify settings
so that you can allocate the right amount of space to run Hyperion Essbase
efficiently.

Chapter 16, “Building and Maintaining Partitions,” describes how to create
and manage application partitions, including how to synchronize the outlines
of two or more partitioned databases and how to update data in a replicated
partition.
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and Databases

An Hyperion Essbase application isacontainer for a database and itsrelated files.
In addition to the database, an application can include scripts that are used to load
datainto the database, calculate derived values, and prepare reports. This chapter
explains how to work with Hyperion Essbase applications and databases. For
information on copying, renaming and deleting applications, databases and their
associated files, see Chapter 47, “Working with Hyperion Essbase Files and
Cross-Platform Environments.”

This chapter includes the following sections:

“Hyperion Essbase Applications” on page 7-2

“Process for Creating Databases” on page 7-5

“Starting and Stopping Applications and Databases” on page 7-5
“Using the Application Desktop Window” on page 7-7

“Deciding Where to Build an Application” on page 7-9

“Creating Applications and Databases” on page 7-9

“Annotating a Database” on page 7-13

“Using Dynamic Calculations” on page 7-14

“Using Substitution Variables” on page 7-14

“Using Location Aliases” on page 7-19
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Hyperion Essbase Applications

The Hyperion Esshase Application Manager provides a Windows-based
environment where you can create and maintain Hyperion Essbase applications.
Application development includes building outlines and dimensions, performing
dataloading and calculations, and defining security access.

A Hyperion Esshase application is a collection of one or more of the following

types of files:

The application and its parts usually reside on the server machine, but pieces
of it can reside on your client machine. The server machine can store multiple
applications. The following diagram shows the relationship between the parts

Multidimensional databases
Rules for loading data

Scripts to calculate your data

Scripts to generate reports on your data

Security information and application security logs

of an application:

Application
| Rules Cale
External Seript
Data
Source Database
File Report
Script
Figure 7-1: Parts of a Hyperion Essbase Application
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When you start an application, the following actions can happen:
« Users can connect to the application.

« Theapplication can respond to commands from the server.

« Users can change the settings of the application.

. Dataand user security are enabled.

« Each database in the application can start.

For information on how to start an application, see “Starting and Stopping
Applications and Databases” on page 7-5.

Multidimensional Database Outlines

Database outlines define the structure of a multidimensional database, including
all the dimensions, members, tags, types, consolidations, and mathematical
relationships. Data is stored in the database according to the structure defined in
the outline. See Chapter 4, “Basic Architectural Elements” for information on
creating database outlines.

Data Load and Dimension Build Rules

Data load rules are sets of operations that Hyperion Essbase performs on data

from an external data source file as it is loaded, or copied, into the Hyperion
Essbase database. You need to load data into a Hyperion Essbase database because
it contains no data when you create a database for the first time. Specifying data
load rules is the most common way to load data into the database. Data load rules
files are typically associated with a particular database, but you can define rules

for use with multiple databases.

Dimension build rules can also load data into the database, and then modify the
database outline based on data in the external data source file.

See Chapter 20, “Introducing Data Loading” for information on creating data load
rules.

See Chapter 13, “Introducing Dynamic Dimension Building” and Chapter 14,
“Building Dimensions Using a Rules File” for information on creating dimension
build rules.
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Calc Scripts

Calcscriptsaretext filesthat contain instructionsto cal cul ate datain the database.
Calc (calculation) scripts perform different calculations than the consolidations
and mathematical operations that you define in the database outline. Because calc
scripts perform specific mathematical operations on members, they are typically
associated with a particular database. Y ou can, however, define a calc script for
use with multiple databases. See Chapter 31, “Developing Calc Scripts,” for
information on creating calc scripts.

Report Scripts

Report scripts are text files that contain data retrieval, formatting, and output
instructions to create a report from the database. Report scripts are typically
associated with a particular database, but you can define a report script for use with
multiple databases. See Chapter 36, “Developing Report Scripts” for information
on creating report scripts.

Security Definitions

With Hyperion Essbase Application Manager, you also maintain user information,
security information, application activity logs, and server activity logs. This
information is saved on the Hyperion Essbase server. Within your organization,
you can have multiple servers, each with its own users, applications, and
databases. See Chapter 17, “Managing Security at Global and User Levels” for
more information about setting up and maintaining security information.
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Process for Creating Databases

To implement a multidimensional database you need to complete a number of
steps, from creating an application through optimizing your database performance.
For a complete list of these steps, see Chapter 2, “Steps for Implementing
Hyperion Essbase”.

Starting and Stopping Applications
and Databases

[l To start or stop an application:
1. Connect to the server on which the application resides.
2. Select the application from the Application Desktop window.

3. Select Application > Start/Stop. If you are stopping the application, a
confirmation dialog box is displayed:

Stop application B

@ Are you sure you want to stop the application, ‘MEWSAMP"?

Figure 7-2: Stop Application Dialog Box

4. Click OK to stop the application. Hyperion Essbase unloads the application
from memory.

You can use the LOADAPP command in ESSCMD to start an
application, and the UNLOADAPP command to stop an application.
See the onlindechnical Reference in theDOCS directory for
information about these commands. See Chapter 44, “Performing
Interactive and Batch Operations Using ESSCMD” for information
about ESSCMD.
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[l Toastart or stop adatabase:
1. Select the database in the Application Desktop window.

2. Select Database > Start/Stop. If you are stopping the database, a confirmation
dialog box is displayed:

Stop database B

@ Ale you sure you want to stop the database, ‘NewBasic,' for application, MEWSAMP'?

Figure 7-3: Stop Database Dialog Box

3. Click Yesto stop the database. Hyperion Essbase unloads the database from
memory.

mm You canusethe LOADDB command in ESSCMD to start a database,
and the UNLOADDB command to stop a database. See the online
Technical Reference in the DOCS directory for information about these
commands. See Chapter 44, “Performing Interactive and Batch
Operations Using ESSCMD" for information about ESSCMD.
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Using the Application Desktop Window

When you start the Hyperion Essbase Application Manager, aniconis
displayed at the bottom of the window. Thisisthe Application Desktop
window for client-based applications. When you connect to a Hyperion
Esshase server, awindow is displayed that lists all the applications on the
server. Thisisthe Application Desktop window for server-based applications.

i Azpen =1 E3
Applications: Database Dutlines
EETT— =
Databases:
Hew
Basic
Interntl HBun |
Xchgrate
Help |
|.! 13
E—' &| ™ Lock file

Figure 7-4: Application Desktop Window

Before you can work with database outlines, calc scripts, report scripts, data
loading or dimension building rules, you must select an existing application or
create anew one.

1. Select the application name from the Applications|list box. The Databases list
box then displays the names of all the databases in the selected application.

2. Select adatabase name fromthelist box. The Application Desktop window is
displayed as follows:

B Azpen =1 E3

Applications: Database Dutlines

Databases:

Figure 7-5: Application Desktop Window with Database Selected
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When you select an application and database from the list boxes, select one of the
following buttons to work with outlines, scripts, and rules files.

The Outline button lists all database outlines for the selected database.
This button performs no action if (al | dbs) is selected.

The Calc Script button lists all calc scripts available for the selected
application or database.

The Report Script button lists all report scripts available for the selected
application or database.

& & [

The Data Load Rules button lists al rules files available for the selected
application or database.

[
@]

To open one of thesefiles, select it from the list, and then select Open.

To create anew calc script, report script, or rulesfile, select the appropriate
button, and click New.

To create a new outline, see “Creating a New Database” on page 7-11.

To run a calc script or report script, select the file from the list, and then select
Run.

Click Help for details about this window.

Note: When working on scripts associated with a particular database, make
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sure the database name is selected in the Databases list box. When
working on scripts not associated with any particular database, make
sure “(all dbs)” is selected in the Databases list box.
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Deciding Where to Build an Application

Before creating an application and database, you should decide:

«  Whether to build the application and database on the Hyperion Essbase server,
where other users can access them, or on your client machine.

Y ou can create an application on your client machine, or you can connect to
a Hyperion Essbase server and build it there. Building an application on the
client allows you to develop and test it in an isolated environment. However,
it does limit what can be done with the application.

Y ou must build your application on the server if you want to:
— Give other users access to the application.
—  Start the application automatically when the server starts.

« Whether to copy an existing application and database or to create anew one
from scratch.

« What tools to use—Hyperion Essbase Application Manager’s graphical user
interface or ESSCMD commands.

Creating Applications and Databases

You can use either Hyperion Essbase Application Manager or ESSCMD to create
an new application or database.
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Creating a New Application

[l To create anew application with Hyperion Essbase Application Manager:
1. Select File> New > Application. The following dialog box is displayed:

Create New Application [ ]

Application name:

Ok

I
Lacation
& Server  Client Cancel

Sepver:

I Localhost hd l

Connect...

pllEL

Help

Figure 7-6: Create New Application Dialog Box

Note: Depending on your license agreement, you may see a Storage
Typelist box.

2. Typethe name of the new application in the Application Name text box.
This must be a unique name of 8 characters or less.

3. Select the client or server on which to create the application:

. To create aclient-based application, click Client. Hyperion Essbase
creates a subdirectory for the application within the essbasel ¢l i ent
directory, where esshase is the drive and directory into which you
installed your Hyperion Essbase client. The new subdirectory has the
same name as the application.

To create a server-based application, click Server and select one of the
serverslisted in the Server list box. If the Server list box is empty, follow
the directions for connecting to a server. Hyperion Essbase creates a
subdirectory for the application within the server’s APP directory. The
new subdirectory has the same name as the application.

You can use the CREATEAPP command in ESSCMD to perform this
task. See the onlinBechnical Reference in theDOCS directory for
information about this command. See Chapter 44, “Performing
Interactive and Batch Operations Using ESSCMD” for information
about ESSCMD.
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Creating a New Database

[l To create a database using Hyperion Essbase Application Manager:
1. Open the Application Desktop window:

« For client-based applications, click theicon at the bottom of the Hyperion
Essbase Application Manager window.

« For server-based applications, connect to the appropriate server.
The Application Desktop window is displayed:

B Azpen =1 E3

Applications: Database Dutlines

NEWSAMP =]

Databases:

Help

[V Lock file

Figure 7-7: Application Desktop Window

2. FromtheApplicationslist box, select the name of the applicationin whichyou
want to create the database.

3. Select File> New > Database. The following dialog box is displayed:

Create Hew Database E

D atabase name:

CEC—
D atab Type Cancel |
& Mormal
" Curnrency Help |

Server: Aspen

Application: HEWSAMP

Figure 7-8: Create New Database Dialog Box
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4. Typethe name of the new database in the Database name text box. The

Hyperion Essbase Application Manager limits the database nameto 8
characters.

In most cases, the database type is Normal. To create a currency database,

select a database type of Currency. For more information on currency
databases, see Chapter 43, “Designing and Building Currency Conversion
Applications.”

Click OK to create the database. Hyperion Essbase creates a subdirectory for
the database within the application directory on the server or client. For
information on the application directory, see “Creating Applications and
Databases” on page 7-9. The new subdirectory has the same name as the
application.

You can use the CREATEDB command in ESSCMD to perform this
task. See the onlinBechnical Reference in theDOCS directory for
information about this command. See Chapter 44, “Performing
Interactive and Batch Operations Using ESSCMD” for information
about ESSCMD.

Rules for Naming Applications and Databases

When naming applications and databases, follow these rules:
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The length must be 8 characters or fewer.
Do not use the following special characters anywhere in the name:

*  (asterisks)

\ (backslashes)

[1 (brackets)

: (colons)

(commas)

(equal signs)

(greater than signs)
(less than signs)
(periods)

(plus signs)

(question marks)
(double quotation marks)
(semicolons)

‘ (single quotation marks)

| (vertical bars)

ANV oI

20 4+

Do not use spaces anywhere in the name.
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Annotating a Database

When you have created a database, you should annotate it. A database note can
provide useful information in situations where you need to broadcast messages to
users about the status of a database, deadlines for updates, and so on.

Hyperion Essbase Spreadsheet Add-in users can view the database note from
Hyperion Essbase Spreadsheet Add-in. In Excel, for example, the Note button
in the Connect dialog box lets you view database information.

[1 To annotate a database:

1. Select the database you want to annotate from the Application Desktop
window.

2. Select Database > Set Note. The following dialog box is displayed:

Set Database Mote E
Server: Aspen
Application: MEWSAMP
Database: BASIC Cancel |
—Hote
This is a database with Year, Product. Measures, - Help |

Scenario. and Market dimensions.

Figure 7-9: Set Database Note Dialog Box

3. Type sometext in the Note text box.
4. Click OK.
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Using

Using
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Dynamic Calculations

When designing and creating your Hyperion Essbase database, you might want to
make use of dynamic calculations. Dynamically calculating some datavaluesin
your database can significantly improve the overall calculation performance of
your database. For more information, see Chapter 29, “Dynamically Calculating
Data Values” and Chapter 30, “Calculating Time Series Data.”

Substitution Variables

When designing your Hyperion Essbase application, you may want to make use

of substitution variables. Substitution variables act as global placeholders for
information that changes regularly; each variable has a value assigned to it. The
value can be changed at any time by the database designer; thus, manual changes
are reduced.

For example, many reports depend on reporting periods; if you generate a report
based on the current month, you have to update the report script manually every
month. With a substitution variable, suchGas Mht h, set on the server, you can
change the assigned value each month to the appropriate time period. When you
use the variable name in your report script, the information is dynamically updated
when you run the final report.

You can use substitution variables in calc scripts, report scripts, or in Hyperion
Essbase Spreadsheet Add-in. You cannot use substitution variables in formulas
that you apply to the database outline. For information about using substitution
variables, refer to the following:

« For calc scripts, see Chapter 31, “Developing Calc Scripts.”
. For Report Writer, see Chapter 36, “Developing Report Scripts.”

« For Hyperion Essbase Spreadsheet Add-in, seldytperion Essbase
Spreadsheet Add-in User’'s Guide
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Y ou can set substitution variables on the server using either Hyperion Essbase
Application Manager or ESSCMD. Set the variable at any of the following levels:

Server—providing access to the variable from all applications and databases
on the server

Application—providing access to the variable from all databases within the
application

Database—providing access to the variable within the specified database

Guidelines for Setting Substitution Variables

Keep in mind the following guidelines when setting substitution variables:

The substitution variable name must be composed of alphanumeric characters
or underscores (_) and cannot exceed 80 characters. This name cannot include
non-alphanumeric characters, such as hyphens (-), asterisks (*), and slashes(/).

The value of the substitution variable cannot exceed 256 characters. You can
use any combination of characters in the value name. The value may contain
any character except the leading ampersand (&).

If the value of the substitution variable is numeric, you must enclose it in
quotes. For example, if the variable name is Month and its corresponding
value is 01 (corresponding to January), place quotes around 01 (“01").

Setting a Substitution Variable

You can set substitution variables on the server at the server, application, or
database level.

Hyperion Essbase Database Administrator’s Guide m 7-15



Creating Applications and Databases

[l To set asubstitution variable using Hyperion Essbase Application Manager:
1. FromtheApplication Desktop window, select Server > Substitution Variables.
Hyperion Essbase displays the Substitution Variables dialog box:

Server: | Aspen j| | 1] 4 I
Application: |Sample j| Cancel |
Database: |Basic j| Help |
Yariable VYalue
Yariable: I
Yalue: I

Set | Delete |

Figure 7-10: Creating a Substitution Variable

In the Server list box, select the server to apply the variable to.

3. IntheApplication list box, select the application to apply the variable to.
Select “(all apps)” to apply the variable to all applications on the server.

4. Inthe Database list box, select the database to apply the variable to. Select
“(all dbs)” to apply the variable to all databases in the selected application.

5. Inthe Variable box, type the new variable name. See “Guidelines for Setting
Substitution Variables” on page 7-15.

6. In the Value box, type the value name. See “Guidelines for Setting
Substitution Variables” on page 7-15.

7. Click Set to apply the new variable and value.

You can use the CREATEVARIABLE command in ESSCMD to
perform this task. See the onlifiechnical Reference in theDOCS
directory for information about this command. See Chapter 44,
“Performing Interactive and Batch Operations Using ESSCMD” for
information about ESSCMD.
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Deleting a Substitution Variable

Y ou may need to delete a substitution variable that is no longer used.

[l To delete asubstitution variable using Hyperion Esshase Application Manager:
1. FromtheApplication Desktop window, select Server > Substitution Variables.
Hyperion Essbase displays the Substitution Variables dialog box:

Substitution Yariables E
Server: | Aspen j| | 1] 4 I
Application: |Sample j| Cancel |
Database: [T GG— - Hop |
Yariable VYalue
CurMnth August
Yariable: I
Yalue: I

Set Delete |

Figure 7-11: Deleting a Substitution Variable

2. Inthe Server list box, select the server to delete the variable from.

3. IntheApplication list box, select the application to delete the variable from.
If the variable applies to all applications on the server, select “(all apps)”.

4. Inthe Database list box, select the database to delete the variable from. If the
variable applies to all databases on the server, select “(all dbs)”.
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5.
6.

In the Variable list, select the variable you want to delete.
Click Delete to delete the variable and value.

Y ou can use the DELETEVARIABLE command in ESSCMD to
perform this task. See the online Technical Reference in the DOCS
directory for information about this command. See Chapter 44,
“Performing Interactive and Batch Operations Using ESSCMD” for
information about ESSCMD.

Updating a Substitution Variable

You can modify or update existing substitution variables.
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To update a substitution variable using Hyperion Essbase Application Manager:

1.
2.
3.

From the Application Desktop window, select Server > Substitution Variables.
In the Server list box, select the server where the variable is set.

In the Application list box, select the application where the variable is set. If
the variable applies to all applications on the server, select “(all apps)”.

In the Database list box, select the database where the variable is set. If the
variable applies to all databases in the server, select “(all dbs)”.

The name of the existing variable and its current value are displayed in the list.

In the Variable box, type the name of the existing variable exactly as it is
displayed in the Variable list.

In the Value box, type the value name. See “Guidelines for Setting
Substitution Variables” on page 7-15.
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7. Click Set to apply the new value to the existing variable.

Inthe Value list, the previous value is replaced with the new value.

Server: | Aspen j| 1] 4 |
Application: | Sample j| Cancel |
Database: | Basic j| Help |
Yariable VYalue
CurMnth September
Yariable: ||
Yalue: I

Set Delete |

Figure 7-12: Updating a Substitution Variable

Y ou can use the UPDATEVARIABLE command in ESSCMD to
perform this task. See the online Technical Reference in the DOCS
directory for information about this command. See Chapter 44,
“Performing Interactive and Batch Operations Using ESSCMD” for
information about ESSCMD.

You can use the LISTVARIABLES command in ESSCMD to perform
this task. See the onlifechnical Reference in theDCCS directory for
information about this command. See Chapter 44, “Performing
Interactive and Batch Operations Using ESSCMD” for information
about ESSCMD.

Using Location Aliases

A location alias is a descriptor for a data source. A location alias maps an alias
name for a database to the location of that database. A location alias is set at the
database level and specifies an alias, a server, an application, a database, a
username, and a password. You need database designer privileges to set location
aliases.
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After you create alocation aias, you can use the alias to refer to that database.
If the location of the database changes, you can edit the location definition
accordingly.

Note: Inthisrelease, you can use location aliases only with the @XREF
function. With this function, you can retrieve a data value from
another database to include in a calculation on the current database.
In this case, the location alias points to the database from which the
valueisto beretrieved. For more information on @XREF, see the
online Technical Reference in the DOCS directory.

Creating Location Aliases

Y ou can create alocation alias for a particular database.

[l To create alocation alias using Hyperion Esshase Application Manager:
1. Click the Application Desktop window.
2. Select Database > Location Aliases.
Hyperion Essbase displays the Location Aliases dialog box.

Location Aliases E

Alias: || oK |
Server. I

Application: I Cancel |

Databaze: I Help |
Uszer name: I
Password: I

Sef | Welete I
Aliaz Server Application Database Uszer name

Figure 7-13: Location Aliases Dialog Box
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3. Enter the appropriate information in the following text boxes:

In the Alias text box, enter the alias, or alternate name, for the remote
database.

Inthe Server text box, enter either the name or the | P addressfor the server
that contains the remote database.

In the Application text box, enter the name of the application.
In the Database text box, enter the name of the database.
In the User name text box, enter the user name.

In the Password text box, enter the password.

4. Click Set to apply the settings.

Hyperion Essbase displays the settings in the lower text box.

Location Aliases E

Application: ITax

Uszer name: IS}'S

Alias: ITaxes

ok |

Cancel |
Help |

Server: IIocthost

Databaze: IHates

Password:

Set Delete |

Alias Server Database User name

Application

Figure 7-14: Creating a Location Alias

5. Click OK.
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Y ou can use the CREATELOCATION command in ESSCMD to
perform this task. See the online Technical Reference in the DOCS
directory for information about these commands. See Chapter 44,
“Performing Interactive and Batch Operations Using ESSCMD” for
information about ESSCMD.
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Editing or Deleting Location Aliases

Y ou can edit or delete location aliases that you previously created.

[l To edit or delete alocation alias using Hyperion Esshase Application Manager:
1. Click the Application Desktop window.
2. Select Database > Location Aliases.
Hyperion Essbase displays the Location Aliases dialog box.

Location Aliases E

Alias: I | ok I
Server. I

Application: I Cancel |

Databaze: I Help |
Uszer name: I
Password: I

Sef Welete |
Aliaz Server Application Database Uszer name
T axes localhost Tax Rates Iy

Figure 7-15: Editing or Deleting a Location Alias

3. From the lower text box, select the location alias that you want to edit, and
follow one of these steps:

« Toedit thelocation alias, edit the text in the text boxes.
« Todeletetheentirelocation alias, click Delete.
4. Click OK.

mmm  Youcanusethe LISTLOCATIONS command to list existing location
aliases. Y ou can usethe DELETELOCATION command in ESSCMD

== to delete location aliases. See the online Technical Referencein the
DOCS directory for information about this command. See Chapter 44,
“Performing Interactive and Batch Operations Using ESSCMD” for
information about ESSCMD.

7-22 m Hyperion Essbase Database Administrator’'s Guide



Creating and Changing
Database Outlines

A database outline is made up of dimensions and members organized
hierachically. The Outline Editor provides a graphical representation of the
dimension hierarchy. Each dimension and consolidated level in a database is
represented in a collapsible tree diagram. The branches immediately below the
database name are the dimensions, and the branches below a dimension name
are members. For more background information on outlines, see Chapter 3,
“Multidimensional Concepts.”

This chapter explains how to create an Hyperion Essbase OLAP Server database
outline using the Outline Editor. You can also change outlines using data sources
and rules files. For more information, see Chapter 13, “Introducing Dynamic
Dimension Building.” All examples in this chapter are based on the Sample Basic
database shipped with Hyperion Essbase.

This chapter contains the following sections:

« “Creating Outlines” on page 8-2

. “Verifying and Saving Outlines” on page 8-5

. “Renaming Dimensions and Members” on page 8-10

« “Importing and Exporting 2.x Outlines” on page 8-10

« “Adding Dimensions and Members to Outlines” on page 8-15
. “Positioning Dimensions and Members” on page 8-20

« “Naming Generations and Levels” on page 8-23

« “Customizing the Outline Editor” on page 8-24

For information on setting properties, see Chapter 9, “Setting Dimension and
Member Properties.”
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Creating Outlines

The database outline defines the structure of the database. For more information
about outlines, see “Arranging Dimensions into Hierarchies” on page 3-4.
[1 To create an outline:
1. Create a new database. See “Creating a New Database” on page 7-11.
2. Open the new, blank outline. See “Opening Outlines” on page 8-2.
3. Adddimensions and members to the outline using one of the following means:

« Manually add the dimensions and members. See “Adding Dimensions and
Members to Outlines” on page 8-15.

. Copy an existing outline. See “Copying Outlines” on page 8-4.

4. \Verify and save the outline. See “Verifying and Saving Outlines” on page 8-5.

Opening Outlines

When you open an outline in the Outline Editor, Hyperion Essbase loads the
outline into memory on your client machine and you can view and manipulate its
dimensions and members graphically.

[l To open an outline:

1. Inthe Application Desktop window, select the application to view from the
Applications list box; for example, the Sample application.

2. Select the database from the Databases list; for example, the Basic database.

[ Poplal !E[ E

b Outlines

D atabases:

Help

LLL%

_ = Lock file

Figure 8-1: Application Desktop Window
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3. If Lock fileis selected, other users cannot edit the outline until you close the
outline again.

4. Click the Outline button, .

Click Open to open the selected outline. Figure 8-2 shows the Sample Basic
outline in the Outline Editor.

[= Qutline Editor - Localhost:Sample:Basic:BASIC

EIEEE EEIE R =]¥]

C

Year Time (Active Dynamic Time Series Members: H-T-D, Q-T-D, M-T-D) (Dynarmic Calc)
Measures Accounts (Label Only)

Product

arket

Scenario (Label Only)

Caffeinated Attribute

Intro Date Attribute

Ounces Attribute

Pky Type Attribute

Population Attribute

ITTTTTTTT]
KIKKIKIKIKIKIKILIS

E
£

Figure 8-2: Outline Editor

Each dimension and member is listed after atree node. The node indicates the
dimension or member’s position in the hierarchy:

| Indicates that the branch can be expanded. For example, double-clicking on
Qtr2 expands the branch to show Apr, May, and Jun.

You can also expand a member by selecting the member and choosing
Outline > Expand to Children (to expand the outline one level) or by
choosing Outline > Expand to Descendants (to expand the outline to the
lowest level).
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Indicates that the branch is expanded and can be collapsed. For example,
double-clicking on Qtrl collapses the branch to show Qtrl but not its
children.

You can also collapse a member by selecting the member and choosing
Outline > Collapse to Ancestor.

D Indicates that the member has no children.

When you open the Outline Editor, the Hyperion Essbase Application Manager’'s
menu items change. The Outline Editor contains a toolbar that provides shortcuts
to Outline Editor commands and an editing area that displays the current outline.
For help with any of the toolbar buttons or menu commands, use the Help menu.

Copying Outlines

[l To copy a database outline, its data, and database-related files (such as calc
scripts):

1. Select the database to copy in the Application Desktop window.

2. Select Database > Copy. Hyperion Essbase copies the entire database.

=m  Use the COPYDB command in ESSCMD to copy the database.
= For example, to copy the Sample Basic database to the NewApp
application and the NewDB database:

COPYDB Sanpl e Basi ¢ NewApp NewDB

See the onlin@echnical Reference in theDOCS directory for
information about this command. See Chapter 44, “Performing
Interactive and Batch Operations Using ESSCMD” for information
about ESSCMD.

[l To copy only the outline, without copying data or objects:
1. Create a new database by choosing File > New > Database.

2. Open the outline you want to copy in the Outline Editor. If you don’t know
how to do this, see “Opening Outlines” on page 8-2.
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3. Select File> Save Asto open the Save Server Object dialog box.

Save Server Object I
Location
& Server
" Client Cancel |
Object Hame: Server Help |
INEWdh | Poplar j|
Objects: Application: m

= | Sample j|
Databasze:
[NewDB =l

List Objects of Type:

| Outlines j|

Figure 8-3: Save Server Object Dialog Box

4. Select the name of the new database (the onethat you created in Step 1) in the
Database list box.

5. A dialog box is displayed, asking if you should overwrite the existing
database. Click Yes.

Verifying and Saving Outlines

When you save an outline to the server, Hyperion Essbase A pplication Manager
verifiesit. Hyperion Essbase Application Manager checks to ensure that:

« All member and alias names are valid. Members and aliases cannot have the
same name as other members, aliases, generations, or levels. The section
“Rules for Naming Dimensions and Members” on page 8-15 presents
conventions for member names.

. Only one dimension is tagged as accounts, time, currency type, or country.

« Shared members are valid. Shared members with formulas or children cannot
occur before the actual members on which they are based. Shared members do
not have any attributes or UDAs. Shared members must have a real member
with the same name.

« Level 0 members are not tagged as label only.

« Shared or label only members do not have formulas.
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The currency category and currency name are valid for the currency outline.
Calc strings for members are valid.

Level 0 Dynamic Calc members of standard dimensions have aformula.
Dynamic Calc members do not have more than 100 children.

Boolean attribute dimensions have only two members. Boolean attribute
names are the same as the Boolean attribute member names defined for the
database.

Thelevel 0 member name of a date attribute dimension must match the date
format name setting (mm-dd-yyyy or dd-mm-yyyy). If the dimension has no
members, because the dimension name is the level 0 member, the dimension
name must match the setting.

Thelevel 0 member name of anumeric attribute dimension isanumeric value.
If the dimension has no members, because the dimension name isthe level 0
member, the dimension name must be a numeric value.

Attribute dimensions are located at the end of the outline, following all
standard dimensions.

During outline verify, Hyperion Essbase Application Manager also performs the
following conversions to appropriate numeric attribute dimension member names
and displays them in the outline:

It moves minus signs in member names from the front to the end of the name;
for example, -1 becomes 1-.

It strips out leading or trailing zeroes in member names; for example, 1.0
becomes 1, and 00.1 becomes 0.1.

For more information about numeric attribute dimensions, see “Attribute Types”
on page 10-6.
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Verifying Outlines

[l To verify an outline:

1. Select Outline > Verify or click the Verify, , button. If the outline has no
errors, the Verify dialog box is displayed:

@ All dimensions and members are corect.

Figure 8-4: Verify Dialog Box

2. Iftheoutlineisnot valid, adialog box is displayed listing the errors that the
outline contains. Fix these errors and verify the outline again.

Saving Outlines

Y ou can save outlines to the client or the server. By default, Hyperion Esshase
saves outlinesin the server directory.

[l Tosaveanoutline:
1. Select File > Save. Hyperion Esshase saves the outline.
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2. If you are saving changes to an existing outline, Hyperion Essbase may
restructure the outline. For example, if you change a member name from
Market to Region, Hyperion Essbase moves data stored in reference to Market
to Region.

If Hyperion Essbase needs to restructure the database, the Restructure
Database dialog box is displayed:

Restructure Database E

The database needs to be restructured.
Select a restructuring option.

o i Cancel
" Level D data —I
" Input data Help |

" Discard all data

Figure 8-5: Restructure Database Dialog Box

3. Select the data that Hyperion Essbase should restructure.

« Select All data when you want to keep all changes that pertain to the
modified outline.

« Select Level 0 datawhen you expect to recal culate the database. If all data
inthe outlineis at level 0, choosing Level 0 data can save space and
improve calculation performance.

« Select Input data when you expect to calculate and you have loaded data
into non-level 0 members.

« Select Discard all datawhen you expect to reload the data or when your
outlinesis so radically changed that no existing data applies.

For more information, see “Database Restructuring” on page 40-14.
4. Click OK.

Note: Be careful when using older versions of Hyperion Essbase
Application Manager to open and save outlines that are created with
newer versions of Hyperion Essbase. If the outline contains features
that are specific to the newer version, the new features are deleted
from the outline when it is saved in an older version of Hyperion
Essbase Application Manager. For more information, see the
Hyperion Essbase Start Here booklet.
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Setting Dense and Sparse Data Storage

When you create and save an outline, Hyperion Essbase automatically configures
the dimensionsin the outline as either dense or sparse. Y ou can view the current
storage configuration by choosing Settings > Data Storage.

Data Storage E

— Configuration K

V| Automatic
I | Broyide sarmings on HarEptima Confiauration

Cancel

Help
[imemsiar;

(S‘toragc Hane or don't knaw
Meazures i iz Tlnje Felated
[ ) Spanse Units (Dollars, Percent, ...]
Product = Scenario [Budget, Actual, Forecast, .

I arket < Arrnunts o the Primarg Measres 0
S cenario [LI LIP—T K

JELE

B
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Figure 8-6: Data Storage Dialog Box

By default, the configuration is set to Automatic. Y ou can clear Automatic to set
the dense and sparse configuration manually.

Y ou must set the standard dimensions with which you plan to associate attribute
dimensions as sparse. Hyperion Esshase Application Manager automatically sets
attribute dimensions as sparse.

For information on choosing dense or sparse storage, see “Selection of Sparse and
Dense Dimensions” on page 4-8.
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Renaming Dimensions and Members

Y ou can change the names of existing dimensions or members.

[l To change adimension or member name in the Outline Editor:

1. Select the dimension or member name with aright mouse click. A member
edit text box is displayed.

2. Enter the new name.
Press the Enter key or select another member.

If you have the Outline Editor set up to prompt you when you rename a
dimension or member, a dialog box is displayed. Click Yesto rename the
dimension or member.

[l To rename a member using the Member Properties dialog box:

1. Select the dimension or member namein the outline.

2. Click the Data Dictionary button, , press the Enter key, or select
Edit > Properties to open the Member Properties dialog box

Enter the new name in the Name text field.
Click OK.

Importing and Exporting 2.x Outlines

Y ou can import Version 2.x outlines that have been exported to text files.

CAUTION: When you export an outlineto atext file, Hyperion Essbase
does not export any functionality added to the outline since
Release 2.x of the product.
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Exporting Outlines

Y ou can export an outlineto an ASCI| text file. The text file contains only the
structure of the outline; that is, the organization of the dimensions and members.

CAUTION: Only use thisfeature to export outlines with Release 2.x
functionality.

[1 To export an outline to a cross-platform text file:

1. Open the outline to export. If you do not know how to do this, see “Opening
Outlines” on page 8-2.

2. Select File > Export > Outline to open the Export Server Outline Object dialog
box.

Export Server Outline Object E
Location———
& Server
" Client Cancel |
Object Hame: Server Help |
I | Poplar j|
Objects: Application: m
= | Sample j|
Databasze:
[NewDB =l
List Objects of Type:
| Ascii File =l

Figure 8-7: Export Server Outline Object Dialog Box

3. Make sure the appropriate Hyperion Essbase server, application, and database
are selected from their respective lists.
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4. Specify where to save the outline to by clicking either the Server or Client
button.

If you select Server, the outline can reside in the database directory

under\ ESSBASE\ APP\ app! i cat i on_nane\dat abase_nane, where
application_name and database_name represent the name of your application
and database. Type the name of the outline in the Object Name text box or
select it from the Objects list box.

If you select Client, the outline can residein either the application or database
directory under\ ESSBASE\ CLI ENT or on the drivesaccessiblefrom theclient
file system. Click File System to browse thefile system to determine where to
save the outline.

Note: The\ ESSBASE\ APP and\ ESSBASE\ CLI ENT are the default
directories specified during installation. You may have set these
directories differently.

Export Client Outline File EHE
File name: Folders:
|Eﬂ c:iessbasebiclient

Cancel |
- et -
{4 esshaseb MNetwork. ..
&3 client —
Save file as type: Drives:
|Ascii File(~.STR) =TS =l

Figure 8-8: Export Client Outline File Dialog Box

5. Enter the name of the file to which to export the outline. Hyperion Essbase
appends a. STRto thefile name if you accept the default client or server
directory. If you clicked the File System button, you must type in the . STR
extension.

6. Click OK. Hyperion Esshase exports the outline to the file.
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Importing Outlines

After you export an outline to atext file, you can import the fileinto an outlinein
the Outline Editor. When you import an outline file into an open outline, the text
file replaces the open outline in the Outline Editor. If you save the outlinefile, it
overwrites the existing outline file.

CAUTION: Only use thisfeature to import outlines with Release 2.x
functionality.

[l Toimport an outline:

1. Opentheoutlineinto whichyouwant toimport the outline. If you do not know
how to do this, see “Opening Outlines” on page 8-2.

2. Select File > Import > Outline to open the Import Server Outline Object dialog
box.

Import Server Outline Object E
Location
& Server
" Client Cancel |
Object Hame: Server Help |
Isample | Poplar j| =
Objects: Application: m
— | Sample j| [+ Lock Dbject
Databasze:
List Objects of Type:
| Ascii File =l

Figure 8-9: Import Server Outline Object Dialog Box

3. Make sure the appropriate Hyperion Essbase server, application, and database
are selected from their respective lists.
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4. Specify thelocation of the outline by clicking either the Server or Client

button.

If you select Server, the outline must reside in the database directory

under\ ESSBASE\ APP\ app! i cat i on_nane\dat abase_nane, where
application_name and database_name represent the name of your application
and database. Type the name of the data source in the Object Name text box
or select it from the Objects list box. In Figure 8-9, for example, you could
select “sample.”

If you select Client, the outline may reside in either the application or database
directory under ESSBASE\ CLI ENT or on the drives accessible from the client
file system. Click File System to select an outline from a standard Open Client
Data Files dialog box. Select the outline to open.

Note: The\ ESSBASE\ APP and ESSBASE\ CLI ENT are the default
directories specified d