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IBM® Cognos® Business Intelligence (Bl) provides a proven enterprise Bl platform with an
open data strategy. Cognos Bl provides customers with the ability to use data from any
source, package it into a business model, and make it available to consumers in various
interfaces that are tailored to the task.

IBM Cognos Dynamic Cubes complements the existing Cognos Bl capabilities and continues
the tradition of an open data model. It focuses on extending the scalability of the IBM Cognos
platform to enable speed-of-thought analytics over terabytes of enterprise data, without
having to invest in a new data warehouse appliance. This capability adds a new level of query
intelligence so you can unleash the power of your enterprise data warehouse.

This IBM Redbooks® publication addresses IBM Cognos Business Intelligence V10.2.2 and
specifically, the IBM Cognos Dynamic Cubes capabilities. This book can help you in the
following ways:

» Understand core features of the Cognos Dynamic Cubes capabilities of Cognos Bl
V10.2.2

» Learn by example with practical scenarios by using the IBM Cognos samples

This book uses fictional business scenarios to demonstrate the power and capabilities of
IBM Cognos Dynamic Cubes. It primarily focuses on the roles of the modeler, administrator,
and IT architect.

More information about IBM Cognos Business Intelligence V10.2.2 is in the IBM Knowledge
Center:

http://ibm.co/1zZb7hP

Also, see the Dynamic Cubes User Guide, V10.2.2:
http://ibm.co/1QIQVoG
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Summary of changes

This section describes the technical changes made in this edition of the book and in previous
editions. This edition might also include minor corrections and editorial changes that are not
identified.

Summary of Changes

for SG24-8064-01

for IBM Cognos Dynamic Cubes

as created or updated on July 31, 2015.

July 2015, Second Edition

This revision reflects the addition, deletion, or modification of new and changed information
described below.

New information
The following chapters are new in this edition:

Chapter 4. Modeling with IBM Cognos Cube Designer
Chapter 5. Basic modeling

Chapter 6. Advanced topics in modeling

Chapter 10. Securing the IBM Cognos Bl environment
Chapter 12. Near real-time updates

Chapter 15. Query service memory monitoring

Chapter 16. Using Framework Manager models

Chapter 17. Hardware sizing

Chapter 18. Dynamic cubes in a multi-dispatcher environment

VVYyVYyVYVYVYVYYVYY

Changed information

All chapters changed to reflect IBM Cognos Bl V10.2.2 Fix Pack 1, IBM Cognos Dynamic
Cubes V10.2.2 Fix Pack 1, and to add information captured from lessons learned in the field.
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Overview of Cognos Dynamic
Cubes

This chapter provides an overview of IBM Cognos Dynamic Cubes: how the solution extends
the scalability of the IBM Cognos Business Intelligence platform and uses the core strengths
of an enterprise data warehouse. This chapter also describes the architecture of Dynamic
Cubes: the IBM Cognos Cube Designer, the IBM Cognos Dynamic Cubes Server, and the
Aggregate Advisor, a part of IBM Cognos Dynamic Query Analyzer.

This chapter contains the following sections:

Introduction to IBM Cognos Dynamic Cubes

Skill set requirements for IBM Cognos Dynamic Cubes
When to use Cognos Dynamic Cubes

System requirements

Comparison to other IBM cube technologies

Overview of the remainder of the book

vVvyyvyvyYYyy
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1.1 Introduction to IBM Cognos Dynamic Cubes

2

With the advent of new data types and data sources, data warehouses are more critical than
ever. The information in a well-designed data warehouse contains the corporate memory of
an organization and the context to make sense of other data. For example, the contextual
value of your business products and locations will make social data from systems such as
Apache Hadoop much more relevant.

In addition, when new data is collected that provides insight, either from new sources or from
instrumented devices, the ability to store it for later reference is critical. Recording analyses
and point-in-time reports in an organized system provides this ability.

It is no surprise, then, that the data warehousing market continues to increase in popularity,
growing at double digits year after year. The volume of data being generated from multiplying
sources makes these technologies a must-have and must-use for virtually all organizations.

IBM Cognos Business Intelligence provides a proven enterprise Bl platform with an

open-data access strategy. It provides customers with the ability to pull data from various data
sources, package it into a business model, and make it available to consumers in a variety of
interfaces that are suited to the task, using business language that is relevant to consumers.

Cognos Dynamic Cubes complements the existing query engine, and extends Cognos
scalability to enable speed-of-thought analytics over terabytes of enterprise data, without
being forced to rely on a new data-warehousing appliance. This capability adds a new level of
query intelligence so you can unleash the power of your large enterprise data warehouse.
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Figure 1-1 shows how Cognos Dynamic Cubes is tightly integrated into the Cognos BI stack,
and how its data can be surfaced through any of the Cognos interfaces. This approach allows
existing customers to integrate this technology into their application environment without
affecting existing users who are already familiar with interfaces such as Report Studio, IBM
Cognos Workspace, and IBM Cognos Workspace Advanced.
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Figure 1-1 Cognos Dynamic Cubes integrated into the Cognos Bl stack

Table 1-1 shows the Cognos Dynamic Cubes features introduced in the different releases of
Cognos Business Intelligence.

Table 1-1 Cognos Dynamic Cubes features introduced in each release of Cognos Bl

Cognos Bl release Cognos Dynamic Cubes features
10.2 » In-database and in-memory aggregates.
» Aggregate Advisor.
» Member and measure security.
» Cognos Administration support for Dynamic Cubes.

10.2.1

v

Centralized Dynamic Cubes administration.

Cube Designer Cubing Services metadata import.

» Cube Designer generation of dimensions and cubes from
physical metadata.

» New Performance Issues tab added to Cube Designer.

» Support for FIRST, LAST, and CURRENT PERIOD
aggregation rules.

» Aggregate Advisor suggest database aggregate tables to
assist in loading of in-memory aggregates.

» Support for dimension and attribute security.

» Support for table-based member security filters and ability to

refresh member security.

v
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Cognos Bl release Cognos Dynamic Cubes features

Dimension and measure filters.

Measure sorting.

Macros in expressions.

Aggregate Advisor ability to run using workload information
only, and ability to apply subset of the in-memory aggregate
recommendation.

10.2.1 FP1

vyvyyvyy

10.2.1 FP2 No features added to this release.

10.2.1 FP3 » Near real-time updates.

Relative time improvements, including future time periods and

custom relative time members.

Named sets.

Shared dimensions between cube member caches.

Create, edit, and publish packages in Cube Designer.

dcadmin command-line utility.

Enable and disable workload logging without restarting a

cube.

» Reload xge.diagnosticlogging.xml changes without
restarting Query Service.

» Aggregate Advisor results stored on server.

\4

vyvyvyYyy

10.2.1 FP4 No features added to this release.

10.2.1 FP5 No features added to this release.

10.2.1 FP6 No features added to this release.

10.2.2 Cube Designer Framework Manager metadata import.
Cube Designer hardware sizing calculator.
User-defined in-memory aggregates.

Automatic in-memory aggregate optimization.

Memory monitor.

Post in-memory trigger.

Cube Designer support for parameter maps.

Cube Designer available as stand-alone installation and

available as Windows 64-bit.

YyVVYyYVYYVYVYYY

10.2.2.FP1 » Loading of in-memory aggregates from existing in-memory
aggregates.
» Calculated measure priming queries.

1.1.1 High performance interactive analysis

Cognos Dynamic Cubes is a technology meant to solve a specific but growing business
problem: enabling high-performance interactive analysis over terabytes of data contained in
an enterprise data warehouse (EDW).

As data volumes grow, analyzing that data with speed-of-thought performance can be
challenging. Even with modern data warehouse technology, some operations require
significant computation or data movement. This computation or movement creates delays and
reduces the satisfaction of business users who want to perform these analyses.

Various ways exist to accomplish performance over large volumes of data. From
self-contained cubes to large in-memory appliances, different vendors are employing
variations of similar methodologies to give business users timely response times.
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The Cognos Dynamic Cubes technology aims to give maximum flexibility in how memory is
leveraged to accelerate interactive analysis over terabytes of data, giving you the ability to
evolve your deployments over time.

1.1.2 Enterprise data warehouses for analytics

Data warehouses are the recognized foundation for enterprise analytics. They enable an
organization to bring together cleansed data from separate sources of input, both internal and
external, such as from partners or suppliers. Instead of garbage in, garbage out information
to support decision-making, a consistent and consolidated enterprise-wide view of data from
a business provides the foundation to improve your business. Building upon a trusted
information platform for analytics is a key contributor to long-term business health. Not only
do data warehouses enable higher quality information, they are designed to enable
high-performance data access for analytic style applications.

Cognos Dynamic Cubes technology helps to take advantage of the core strengths of an EDW
and take the EDW to the next level of performance for analytics, while making the deploying
and tuning easier and faster.

1.1.3 Data volumes and context in the Enterprise Data Warehouse

With social data generating petabytes per day, and instrumented devices becoming the norm,
data volume growth is accelerating at an unprecedented pace.

Big data is a growing business trend, with data from unconventional sources having the
potential to be business disrupters. However, before the power of these new sources can be
fully used, we must understand what is happening within our own business. Understanding
your own business is added value of a data warehouse, and why taking full advantage of
these data holdings is a critical first step to using these new sources of data.

In addition, any organization that relies on instrumented infrastructures has an opportunity to
maximize the efficiency of its operations. Analytics is key to accomplishing this type of
optimization, leading to concrete business results.

With data volumes exploding, and growing urgency to make sense of this sea of data, using a
data warehouse technology, and maintaining a connection to the data warehouse from your
analysis tools helps to rationalize investments.

Easy visibility into enterprise data is a critical step on the journey to insight from various
sources, traditional and emerging. Semi-structured or unstructured data will only make sense
within the context of your business. Your data warehouse contains this context.

1.1.4 Architecture summary
The Cognos Dynamic Cubes technology is part of the IBM Cognos Bl query stack, and is

available with existing IBM Cognos entitiements. It provides a new and powerful tool to enable
high performance analytics over large data warehouses.
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The Cognos Dynamic Cubes solution consists of a modeling tool (IBM Cognos Cube
Designer), a dynamic cube object in the administration environment that becomes the data
source, and a wizard (Aggregate Advisor), started from IBM Cognos Dynamic Query
Analyzer:

» IBM Cognos Cube Designer

Cognos Cube Designer is a modeling tool that brings together best modeling principles
from past successful modeling technology, with a modern and extensible architecture. The
first step to deploying Cognos Dynamic Cubes is to model with the Cognos Cube
Designer.

» IBM Cognos Dynamic Cubes server

After a dynamic cube is designed and deployed, it becomes available in the Cognos
environment and acts as the data source to the interface layer for dynamic cube
applications. It manages all aspects of data retrieval, and leverages memory to maximize
responsiveness while giving you full flexibility to manage what is contained in memory and
when you want to refresh in-memory data. You manage dynamic cubes in the Cognos
administration environment.

A dynamic cube contains a number of in-memory elements to drive performance:
— Metadata members

When you start a cube, all members are loaded in memory. This approach provides a
fast experience as users explore the metadata tree. This approach also helps the
server to maximize its ability to run the most efficient queries possible.

— Aggregates

With Cognos Dynamic Cubes, you have the option to create in-memory aggregates.
This way allows summaries or aggregates to be returned immediately when users
navigate down from top-level summaries, such as sales per country, and start to drill
down to lower levels, such as states. Each level requires a new total to be returned.
When these totals or other aggregates are loaded in memory, they are returned
instantly.

— Data

When users run the system and run queries, individual data items are loaded in
memory. Because security is applied on top of the dynamic cube, the reuse of data is
maximized, allowing as many users and reports as possible to benefit from previous
queries.

— Results sets

When a report is run, it is saved in memory for later reuse. For commonly used reports,
this way allows the engine to benefit from previous runs, giving users the fastest
response time possible.

— Expressions

To accelerate query planning, the engine saves expressions that are generated when
queries are run. In this way, query planning can be accelerated for future queries when
expressions can be reused.

With in-memory assets that can include aggregates, expressions, results, and data,
Cognos Dynamic Cubes technology provides the tools to minimize user wait-times,
ensuring the best possible user experience.

» Aggregate Advisor (part of IBM Cognos Dynamic Query Analyzer)

After a dynamic cube is deployed in the environment, it becomes available for reporting
and analysis. The server maintains logs to understand how the system is being used, and
can use these logs to help optimize aggregates, both in-memory and in-database.
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To create aggregates, you use the Aggregate Advisor, launched from Dynamic Query
Analyzer (DQA), which is a diagnostic tool to help you better understand performance for
Dynamic Query and Cognos Dynamic Cubes. The Aggregate Advisor scans cube
definitions and usage logs, and recommends aggregates to improve performance. This
approach helps address specific performance problems.

Figure 1-2 shows the lifecycle of a dynamic cube.

2. Deploy, manage 3. Reporting & analytics

= -
’ 2]
A -

Dynamic Cube Server

Dynamic
Cube

4. Optimize

1. Model & publish

(s

Figure 1-2 Dynamic cube lifecycle

1.2 Skill set requirements for IBM Cognos Dynamic Cubes

Developing and deploying Cognos Dynamic Cubes typically requires a team of individuals
that collectively encompasses a range of knowledge and skills, including:

» Business intelligence modeler

A dynamic cube needs to be modeled to meet the needs of the users and, in the case of a
managed reporting and analysis application, the report authors. A knowledge of
dimensional and data warehouse modeling is especially useful when modeling a dynamic
cube, including concepts such as star and snowflake schemas.

» Business intelligence report author

When developing a managed reporting and analysis application, it is important to
understand the requirements of the reports and analyses being developed as the
requirements affect the dimensional structures created in a cube model.
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» Cognos system administrator

The dynamic cube technology is included with IBM Cognos BI. Therefore, you must know
how to administer the Cognos platform and its multitiered architecture to properly design
and deploy a Cognos solution that includes Cognos Dynamic Cubes. For example, to set
up a large Cognos Dynamic Cubes application along with other large relational
applications, advanced routing rules must be set up, which requires advanced knowledge
of the Cognos platform.

» Cognos security administrator

In many environments, access to the data within dynamic cubes must be controlled based
on the identity of users or their roles in an organization. This control requires the
involvement of the Cognos security administrator. In addition, the dynamic cubes-related
tasks available to users can also be secured, with different capabilities granted to users
depending upon which environment they are working in, such as development, test, or
production.

» Database analyst

A dynamic cube is ultimately dependent on the performance of the underlying relational
database and the availability of aggregate tables. As a result, it is important to have
access to a DBA who is able to tune the database that underpins a dynamic cube, as well
as building and maintaining any available aggregate tables. The Bl modeler and the DBA
must work closely together to produce a dynamic cube that delivers the required
performance.

» System administrator

During the development phase of dynamic cubes in a development environment, it is
important for people in different roles to be able to access logs created in the file system of
the server. The configurations of the Cognos server and the host server might need to be
modified to accommodate the needs of dynamic cubes. System administrators perform
these tasks.

1.3 When to use Cognos Dynamic Cubes
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Cognos Dynamic Cubes was originally designed to enable interactive analysis with Cognos
Business Intelligence on large volumes of data stored within a relational data warehouse.
While that goal is still core to the design of dynamic cubes, over time it has become apparent
that dynamic cubes are appropriate for a wide range of data volumes and situations.

Regardless of the situation in which dynamic cubes are employed, the underlying data must
be stored in a star or snowflake schema within a relational database. This restriction is
enforced by IBM Cognos Cube Designer. Although it is possible to model views within a
relational database to make an arbitrary database schema appear as a star or snowflake,
avoid this because many views mask complex SQL constructs that affect runtime query
performance.

The list of relational database vendors supported by IBM Cognos Dynamic Cubes can be
found on the web page Cognos Business Intelligence 10.2.2 Supported Software
Environments at http://www.ibm.com/support/docview.wss?uid=swg27042164.

It is important that the underlying data warehouse be well tuned and make use of the facilities
that are available to optimize query performance because at various points during the
operation of a dynamic cube it must obtain data from the relational database.
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Various capabilities of dynamic cubes individually or in combination address a wide range of
use cases:

» Querying data warehouses with large volumes of dimension data, fact data, or both.
» Performing analysis on a combination of individual dynamic cubes.

» Support for relative time members, including custom relative time members that represent
the time to date.

» Support for first and last semi-aggregation of measures.

» Controlling the refresh of members and data within individual dynamic cubes.
» Updating fact data within an active dynamic cube.

» Applying member, dimension, measure, and attribute security to cubes.

» Restricting fact data to what is related to members in one or more dimensions.
» Restricting dimension members to what is related to the available fact data.

1.4 System requirements

Cognos Dynamic Cubes attempts to take full advantage of available hardware, notably
memory and CPU cores, to maximize performance over large volumes of data. Memory is
used to cache the metadata and data of a cube, reducing the frequency with which a cube
must retrieve data from the underlying relational database. Cognos Dynamic Cubes takes
advantage of available cores by performing operations in parallel, breaking large tasks into
smaller, parallel operations, and by creating execution pipelines to reduce memory
consumption and execution time.

Therefore, it is common within a Cognos environment to explicitly dedicate servers to host
one or more dynamic cubes, ensuring the cubes can take full advantage of the memory and
cores available on the servers. Dedicating servers requires the use of routing rules to ensure
that reports are routed to the appropriate servers.

IBM Cognos Cube Designer 10.2.2 includes a hardware sizing calculator that can be used to
estimate the hardware required to host a dynamic cube. This tool is described in detail in
Chapter 17, “Hardware sizing” on page 533. To estimate hardware requirements for more
advanced use cases that are not covered by the hardware sizing wizard, see IBM Business
Analytics Proven Practices: Dynamic Cubes Hardware Sizing Recommendations at:

http://www.ibm.com/developerworks/library/ba-pp-infrastructure-cognos_specific-pag
€659/index.html

1.5 Comparison to other IBM cube technologies

Different data requirements require different data solutions. One data path cannot be
proficient at solving all data problems. Therefore, IBM Cognos has technologies that are built
to suit specific application requirements.
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Table 1-2 lists the primary use case for each technology. However, carefully consider your
individual application requirements when you make a decision.

Table 1-2 Use cases for Cognos Dynamic Cubes

Cube technology Primary use cases

TMA1 » Is optimal for write-back, what-if analysis, planning and budgeting, or
In-memory cube other specialized applications.

technology with » Can handle medium data volumes. Cube is run 100% in memory.

write-back support » Aggregation occurs on demand, which can affect performance with
high data and high user volumes.

Dynamic Cubes » Is optimal for read-only reporting and analytics over large data
In-memory volumes.

accelerator for » Provides extensive in-memory caching for performance, backed by
dimensional aggregate awareness to use the power and scalability of a relational
analysis database.

» Star or snowflake schema is required in underlying database (use to
maximize performance).

PowerCubes » s optimal to provide consistent interactive analysis experience to

File-based cube with large number of users when the data source is an operational or

pre-aggregation transactional system, and a star or snowflake data structure cannot
be achieved.

» Pre-aggregated cube architecture requires careful management
using cube groups to achieve scalability.

» Data latency is inherent with a pre-aggregated cube technology,
where data movement into the cube is required.

Dimensionally » Is optimal for creating a dimensional data exploration experience
Modeled over low data volumes in an operational or transactional system, and
Relational (DMR) where latency must be carefully managed.

Dimensional view of | » Caching on the dynamic query mode server helps performance.

a relational » Processing associated with operational or transactional system
database affects performance.

1.6 Overview of the remainder of the book
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This book is intended as a one stop shop for everything you need to know to be successful
with IBM Cognos Dynamic Cubes.

Chapter 2, “IBM Cognos Dynamic Cubes architecture” on page 13 provides an in-depth
analysis of the architecture of Dynamic Cubes that helps you understand how the topics in
the remainder of the book tie together.

Chapter 3, “Installation and configuration of IBM Cognos Cube Designer and IBM Cognos
Dynamic Query Analyzer” on page 65 describes how to install and configure Cognos
Dynamic Cubes.

Chapter 4, “Modeling with IBM Cognos Cube Designer” on page 89, Chapter 5, “Basic
modeling” on page 105, and Chapter 6, “Advanced topics in modeling” on page 159 cover a
variety of topics that are related to modeling dynamic cubes in IBM Cube Designer.

Chapter 7, “Administering dynamic cubes” on page 199 describes how dynamic cubes are
administered.
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Chapter 8, “Virtual cubes” on page 223 describes how virtual cubes are modeled and
common use cases for which virtual cubes are applicable.

Chapter 9, “Dimensional security” on page 255 provides a thorough description of topics that
are related to security, including member security rules, table-based security filters, and
dimension, measure, and attribute security.

Chapter 10, “Securing the IBM Cognos Bl environment” on page 321 describes how to apply
security to user accounts within the Cognos environment to control the dynamic cubes
operations that individuals can perform. These include publishing a dynamic cube to the
content store and running the IBM Cognos Dynamic Cubes Aggregate Advisor.

Chapter 11, “Optimization and performance tuning” on page 341 discusses various topics
that are related to optimizing and tuning dynamic cubes.

Chapter 12, “Near real-time updates” on page 427 describes the near-real time updates
feature of dynamic cubes. It describes how updates to a fact table can be applied to an active
dynamic cube.

Chapter 13, “Dynamic cube lifecycle” on page 445 provides a description of the lifecycle of a
dynamic cube.

Chapter 14, “Troubleshooting” on page 461 provides an in-depth set of techniques for
troubleshooting problems that can arise with a dynamic cube.

Chapter 15, “Query service memory monitoring” on page 509 describes the memory
management facilities within the dynamic query mode server and how they relate to dynamic
cubes.

Chapter 16, “Using Framework Manager models” on page 519 describes how Framework
Manager models can be imported into IBM Cognos Cube Designer as the basis for a dynamic
cube model.

Chapter 17, “Hardware sizing” on page 533 describes how to estimate hardware sizing for
dynamic cubes, including the use of the IBM Cognos Cube Designer hardware wizard.

Chapter 18, “Dynamic cubes in a multi-dispatcher environment” on page 543 describes how
Cognos Dynamic Cubes operates within a multi-dispatcher environment.
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IBM Cognos Dynamic Cubes
architecture

IBM Cognos Dynamic Cubes adds relational online analytical processing (ROLAP)
capabilities to IBM Cognos dynamic query mode (DQM) in version 10.2.2 of IBM Cognos BI,
enabling reporting and ad hoc analysis on multi-terabyte data volumes.

Cognos Dynamic Cubes uses its shared in-memory member and data caches, and its
awareness of in-memory and in-database aggregates, to provide fast query performance for a
large number of users.

This chapter contains the following sections:

Dynamic cubes in the IBM Cognos Bl environment
Dynamic cubes and the query service

Cognos Dynamic Cubes caching

Dynamic cubes query processing

Using the database to evaluate set expressions
Management of Cognos Dynamic Cubes
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2.1 Dynamic cubes in the IBM Cognos Bl environment

Dynamic cubes are in-memory OLAP containers that are inside the JVM of a query service.

Dynamic cubes are sourced from a star or snowflake data warehouse and the associated
aggregate tables are stored in any one of the supported relational databases. For the list of
data sources that support Cognos Dynamic Cubes, see:

https://www-01.1ibm.com/support/docview.wss?uid=swg27042164

Unlike other OLAP sources available to IBM Cognos Bl, dynamic cubes are entirely inside the
Cognos BI environment.

To understand the architecture of Cognos Dynamic Cubes, first consider the IBM Cognos BI
environment, which consists of a content store (CS) database and the following installed
components:

» A gateway
» One or more Application Tier Components (ATCs)
» A Content Manager (CM)

The Application Tier Components of interest here are the dispatcher (often referred to as a
server), the report server, and the query service.

Figure 2-1 shows multiple computing nodes, each hosting Cognos report servers and a query
service. Each query service supports one or more dynamic cubes which in turn access a
relational data warehouse.

— Computing Node — Computing Node

Dispatcher Dispatcher

Query service

Query service

Dynamic Dynamic
Cube Cube

4

Y

Data Warehouse

Figure 2-1 High-level representation of the Cognos Dynamic Cubes architecture

The dynamic cube itself can be considered from two perspectives. The first perspective
encompasses all the objects that comprise a published cube, where those objects are, and
how they are accessed. The second perspective is how the instances of a cube are
configured and managed.
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Consider the first perspective and look at a published dynamic cube. Each dynamic cube in
the Cognos Bl environment has an infrastructure that is composed of the following CS
objects:

» A dynamic cube data source connection

» Credentials to access the underlying source relational database (access account property
of a dynamic cube data source connection)

» A model

» Security views

» In-memory aggregate specifications
» Dynamic cube configurations

Figure 2-2 shows the components of a dynamic cube in the content store and associated
packages and reports that are also in the content store.

E} Package(s) ------------- L@J Dynamic cube data source

Priming Report(s) I_ Model

L_ scheduled by trigger I_ B
' Security views

._,_ Report(s)

(Dynamic cube data source Access Account property)
1

U Data Source Connection (to warehouse)

Figure 2-2 Components of base dynamic cube in content store with associated package and reports

Note: There are two types of dynamic cube: Base cubes and virtual cubes. Each type of
cube has a different icon and infrastructure. These differences are discussed in 2.1.4,
“Dynamic cubes as Cognos Bl data sources” on page 30 and in Chapter 8, “Virtual cubes”
on page 223. The rest of this section focuses primarily on base cubes.

A published cube is presented in Cognos Administration as a dynamic cube data source in
the list of CS data source connections. The cube model is visible as a child of the dynamic
cube data source, and any security views defined in the cube are visible below the model.

The access account property of the dynamic cube data source provides the model with valid
credentials for retrieving data from the source data warehouse.

Two other CS components that are associated with the dynamic cube are the cube
configuration properties for each cube instance and the in-memory aggregate specifications
that have been applied to the cube instances.
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Packages make the dynamic cube available to the Cognos Bl studios and include a reference
to the dynamic cube data source object. A dynamic cube can be presented in its own
package or be presented as part of a multi-data source package.

There is also a reliance on a data source connection to the source relational data warehouse
of the dynamic cube. This component provides connectivity to the underlying cube source. It
is used by Cognos Dynamic Cubes throughout the dynamic cube lifecycle, from modeling the
cube to populating the running cube instances and servicing data requests from the Cognos
Bl user interfaces.

Next, consider the second perspective of a dynamic cube, namely the configuration of its
various instances and how they are managed. After the objects that make up the cube are
published to the content store, the cube is added to one or more dispatchers. Adding a cube
to a dispatcher involves adding the cube configuration information to the query service of the
dispatcher that hosts the cube. The actual cube instance that is queried by the report server
is in the memory (Java heap) of the associated query service. A single published cube can
have multiple running instances. Multiple running instances of a single published cube are
achieved by adding the cube configuration to more than one query service.

So, looking at the communication between the query service and the report server, the query
service manages dynamic query requests and returns the results to the batch or report
service that sent the request. Each dispatcher with the report service, the batch report
service, or both services enabled can create a configurable number of instances of the report
server. However, each dispatcher with the query service enabled can create only one query
service. Therefore, requests against the cube instances on a single dispatcher are all
processed by the same query service instance. Additionally, although there can be multiple
instances of a dynamic cube available in the Cognos Bl environment, there is only one
instance of each cube per dispatcher.

Figure 2-3 shows two cubes, A and B, configured and running on the same dispatcher. An
example of two instances of the same cube is shown in Figure 2-4 on page 17.

Note: Figure 2-3 shows a conceptual diagram only. The cube configurations, although
added to the query service of a dispatcher, are not actually stored there. The cube
configurations are stored in the CS.

Dispatcher

Report Service
Batch Report Service

Report Server

Query Service JVM

Query Service

#® CubeA configuration MDX
- i D i Dynamic
# CubeB configuration engine oy;t?emﬁl\c Cube B

Figure 2-3 Dynamic cubes configured and running on the same dispatcher
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Figure 2-4 shows a detailed representation of the Cognos Dynamic Cubes architecture
including the cube components in the CS, the cube configurations, and two running instances
of the same cube.

_l Computing Node Computing Node l_

Report Server Dispatcher Dispa e Repo erve
Report Service Report Se e

Query service JVM Query Service Query Service [ Query Service

MDX

engine Dynamic ! ! MD-X Dynamic
Cube A I 1 engine Cube A
| |
| 1
t }
Computing Node ! !
Content Manager
i In-memory E
i aggregate
r;g Dynamic Cube Data i specifications |
=< Source Connection TR e -
e i Dynamic cube
Model i configurations |
- B Security views
(Access Account property)
in|nl
Data So e Connectio
0 Data Warehouse Data Warehouse

Figure 2-4 Detailed representation of the Cognos Dynamic Cubes architecture

The dispatcher communicates with the query service when the cube is started, as shown by
the dashed arrows in Figure 2-4. From this point on communication is between the query
service and the report server, as shown in Figure 2-1 on page 14. The running dynamic cube
instance in the query service JVM is provided with information from the CS through the CM
and populated with data from the data warehouse. Each cube instance is populated by using
a separate set of queries issued in this manner to the data warehouse.

The lifecycle of a dynamic cube is described in Chapter 13, “Dynamic cube lifecycle” on
page 445, but it can be briefly summarized as follows:

1. Dynamic cubes are modeled in IBM Cognos Cube Designer. After modeling is complete,
the modeler publishes the cube to the CS as an IBM Cognos Dynamic Cubes data source.
The result is visible as a new dynamic cube data source in the list of data source
connections that are displayed in IBM Cognos Administration. The associated model and
security views are visible below the dynamic cube data source object.

2. Each dynamic cube must be assigned to at least one dispatcher so it can be configured
and managed. Cubes can be assigned to a dispatcher either from Cognos Cube Designer
when publishing a cube or later from the Status or Configuration tabs in Cognos
Administration.
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From Cognos Administration, an administrator can assign a dynamic cube to one or more
dispatchers and configure the properties of the cube on each dispatcher. An example of
configuring a cube is to specify the amount of space that is allotted for in-memory
aggregates available to an instance of a cube. The associated query service might also
need to be configured to accommodate the cubes that it is hosting. An example of
configuring the query service is to adjust tuning settings for the JVM heap and cube
administration.

. Security for Cognos Dynamic Cubes is defined during the modeling stage and

implemented during the configuration stage for each published cube. The security views
defined by the cube modeler are visible under the child model object of the data source
connection in Cognos Administration. Implementing security involves the process of
adding extra groups and roles to the access list of each security view and setting the
permissions. Cognos Dynamic Cubes security can also include the management of
database tables referenced by table-based security filters that are modeled in the cube.

. As with any other data source to the Cognos Bl environment, a package must also be

created to make the cube visible to the reporting and analysis interfaces. Packages
containing a dynamic cube can be created during the publish process from Cognos Cube
Designer or later using Framework Manager.

. After a cube is assigned to a dispatcher and configured, it can be started. On cube

startup, the query service retrieves the cube metadata from the CS. The data that is
required to populate all dimensions of the cube is retrieved from the relational database
and the query service loads all dimensional members into a member cache. This process
constructs an in-memory representation of the cube hierarchies. The cube is then
available for processing of reports and analyses. If in-memory aggregates are defined,
they start loading from the moment the cube is available.

. Triggers can be defined to control the timing of data loads to a cube data cache. There are

two types of triggers:
— Post cube start

This trigger causes associated priming reports to run after the cube is started.
— Post loading of in-memory aggregates

This trigger causes the associated priming reports to run after the in-memory
aggregates are fully loaded, ensuring they are available to the priming reports.

Both types of triggers are defined in the cube configuration and must be set for each
instance of a cube.
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Figure 2-5 shows a cube being started, becoming available, and loading in-memory
aggregates.

2

Cube
Model

Content
Store

1. Load cube metadata

Dynamic
Cube

2. Load member cache

Data Warehouse

3. Load in-memory aggregates
(optional)

I

Cube Start Cube Available

Load In-memory aggregates

Figure 2-5 Starting a dynamic cube

Dynamic cubes have many important features and capabilities that are realized through the
effective coordination of database administrators and designers, business intelligence
modelers, Cognos administrators, and report authors.

This section provides an overview of the various aspects of IBM Cognos Dynamic Cubes in
an attempt to show how dynamic cubes are designed and optimized, and the associated
activities for ensuring optimal performance. The sections that follow focus specifically on
dynamic cubes and the query service, caching, query processing, set expression evaluation,
and dynamic cube management.

2.1.1 Dynamic cubes and the data warehouse

A dynamic cube provides Cognos Bl users with OLAP access to a star or snowflake schema,
and optionally to associated aggregate tables, in a relational database. Hence, the data
source for a dynamic cube is a data warehouse. IBM Cognos Dynamic Cubes does not
support data warehouses that do not conform to the star or snowflake topology, nor do they
provide access to complex transactional databases.

Cognos Dynamic Cubes can take advantage of the security defined in star or snowflake data
warehouses that implement row level security as part of their design. This is achieved by the
process of the cube modeler adding security filters that translate this row level security into
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the cube. For more information about this approach, see 9.9, “Security lookup tables” on
page 288.

The goal of IBM Cognos Dynamic Cubes is to provide quick response to reports and analyses
on large volumes of data. To accomplish this goal, it is important that the queries that are
posed to a relational database conform to a simple set of known patterns that are easily
optimized by relational databases. Star and snowflake topologies are well documented as the
best approach for modeling data warehouses, and are supported with specific query
optimization by nearly all major database vendors.

As with any other relational data source accessed in the Cognos Bl environment, a data
source connection must be defined in Cognos Administration to enable access to the data
warehouse that contains data for the cube. In addition, JDBC connectivity must be configured
for the data source connection (required for all relational data sources that are accessed by
the query service). This data source connection is used by both the Cognos Cube Designer
tool to retrieve metadata and data during the modeling process, and by the query service to
populate the published dynamic cube and satisfy query requests against it.

Figure 2-6 shows the data source connection with JDBC connectivity enabled.

Configuration Library Multitenancy Inde|

Edit the connection string - IBM DB2

CLD JDBC
Edit the parameters to build a DEZ {driver: com.ibm.dbZ . joc. DEZDriver) conneckion string.

¥ Enable IDEC connection

Server name:
|MY5ERVER.n05uchI0catiun. ibrm.com

Port number:

ISDDDD

Database name:
|es_oe

JDBC Connecktion Parameters:
These optional parameters are appended to the URL and are specific ba the driver.

Local Sort Dptions

Collation Sequence:

Level:

IPrimary vl

Testing

Test the cannection. ..

oK Cancel

Figure 2-6 Data source connection with JDBC connectivity enabled

In addition to a star or snowflake schema, Cognos Dynamic Cubes is able to take advantage
of aggregate tables in the relational database. Aggregate tables are any relational tables that
contain pre-aggregated data representing the measure values from the fact table of a star or
snowflake schema, summarized by members from one or more dimensions to a level of
aggregation higher than that represented in the fact table.
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If a dynamic cube has in-database aggregates defined, the query service can use aggregate
tables to improve query performance, where appropriate, by routing queries for measure
values to these tables rather than the detail fact tables.

Figure 2-7 shows routing of a query to a summary table.

Cube Dimensions Database Tables
[stores |l easures JNGCE
Year Country Cost mm
Quarter State
Month Cit Summary
o [Vear | Quarer | Country | state | Gty | Cost |
ore
Summary?2
[ Year | Quarter | Month | Country | Cost |
Summary3
[Year | Gountry | state | Cost |

Query Routing

Data Requested Tables used Tables used
Without Summaries With Summaries

Cost by Year, State SUM(Fact.Cost) SUM(Summary3.Cost)
GROUP BY Year, Store GROUP BY Year, Store

Cost by Quarter, Country SUM(Fact.Cost) SUM(Summary2.Cost)
GROUP BY Quarter, Country GROUP BY Quarter, Country

Cost by Quarter, State SUM(Fact.Cost) SUM(Summary1.Cost)
GROUP BY Quarter, State GROUP BY Quarter, State

Figure 2-7 Routing a query to a summary table

In addition to this in-database aggregate approach, Cognos Dynamic Cubes can promote
query performance by using in-memory aggregates. In-memory aggregates are discussed in
more detail in 2.1.7, “IBM Cognos Dynamic Cubes Aggregate Advisor” on page 39 and 2.2.3,
“Dynamic cubes in the query service JVM” on page 44.

2.1.2 Modeling dynamic cubes

Dynamic cubes are modeled using IBM Cognos Cube Designer. The tangible asset that is
created by Cognos Cube Designer is a single project file, *. fmd. The project file stores all the
information required to publish a dynamic cube to the Cognos Bl environment and must be
retained after publishing to modify and tune the cubes defined inside. Multiple cubes can be
modeled in a single Cognos Cube Designer project.

Cognos Cube Designer uses the Get Metadata feature to dynamically browse the structure of
the source database and present objects that can be used in the cube model. An important
distinction between Cognos Cube Designer and Framework Manager (FM) is that with
Framework Manager, the metadata of the physical source must be imported into the FM
project file before it can be accessed by the FM modeler. The act of retrieving and browsing
source metadata from within Cognos Cube Designer, however, does not change the Cognos
Cube Designer project. The metadata of the physical source is not actually imported into the
Cognos Cube Designer project until the modeler selects an object from the metadata pane
and adds it to a model.
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The Get Metadata feature can access the star or snowflake structure of the data warehouse
and any associated aggregate tables required by a cube model either directly or indirectly:

» Directly by browsing the metadata of the physical source using a CM data source to view
the structure of objects as they exist in the database.

» Indirectly by using the modeled structures available in a published Framework Manager
(FM) package.

All objects in the FM package are presented in the Cognos Cube Designer metadata pane.
However, objects that cannot be used by Cognos Cube Designer, such as stand-alone filters
and calculations, cannot be imported into the Cognos Cube Designer project.

When the modeler selects an object presented directly in the Cognos Cube Designer
metadata pane and adds it to the Cognos Cube Designer model, the physical source
metadata for that object is imported into the Cognos Cube Designer project file. When an
object is selected from an FM package (presented indirectly), Cognos Cube Designer
references the FM package for the metadata of the selected object, resolves it down to the
required physical source objects, and imports the relevant physical source metadata into the
Cognos Cube Designer project file.

Figure 2-8 shows source objects presented directly and indirectly in the metadata pane in
Cognos Cube Designer.
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Figure 2-8 Get Metadata and the metadata pane in Cognos Cube Designer

IBM Cognos Dynamic Cubes supports the following features, all of which are modeled by
using Cognos Cube Designer:

» Dimensions

» Multiple hierarchies per dimension

IBM Cognos Dynamic Cubes



» Named Levels

» Level attributes

» Parent-child (recursive) hierarchies
» Ragged (unbalanced) hierarchies

» Time hierarchies, including automatic creation of relative time members and custom
relative time members

» Calculated (dimensional) members and measures

» Member, measure, dimension, and attribute security
» In-database aggregates

» User-defined in-memory aggregates

» Virtual cubes

» Named sets

» Dimension and measure filters

A Cognos Cube Designer project, by default, has a single model namespace, but can also
contain multiple model namespaces. The model namespace encapsulates all the metadata
objects for a single model. The root level objects inside the model are the cubes and
dimensions. Each dynamic cube is based on a set of measures, a collection of dimensions
and hierarchies, and in-database aggregates specifying aggregate tables or user-defined
in-memory aggregates. All objects that make up a cube are encapsulated inside a parent
cube object.

A collection of dimensions can be defined once inside a specific model and then used in one
or more of the cubes. Reused dimensions are presented as shortcuts under the cube objects.
Alternatively, dimensions that are specific to a particular cube can be defined below the cube
itself rather than at the model root where other dimensions available for reuse across the

model are. Dimension folders can be used to group these objects and further reduce clutter.

The concept of reuse as seen with dimensions and hierarchies does not extend to measures.
Measures cannot be reused across cubes because each cube must reference a single fact
table and as such, each group of measures is specific to a particular cube.
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Figure 2-9 shows metadata objects in Cognos Cube Designer.
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Figure 2-9 Metadata objects in Cognos Cube Designer

Cognos Cube Designer can also be used to model virtual cubes. Virtual cubes are defined in
Cognos Cube Designer as the merger of two existing cubes into a new cube. The resulting
virtual cube represents the merging of the members and data of these two source cubes,
either of which can be a base dynamic cube or another virtual cube. This feature enables
modelers to define a cube that is effectively sourced from two fact tables. In this manner, it is
possible to model multi-fact cubes that span fact tables of differing granularity or different
business areas of interest. For example, with a virtual cube, users can analyze a combination
of daily sales and monthly inventory information.
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Figure 2-10 shows the organization of a virtual cube, merging two source cubes into a new
virtual cube. In this example, both source cubes are base cubes, each referencing a different
fact table in the database.

- The two source cubes are

Eele merged into a single
Inventory virtual cube.

The source cubes are both
base dynamic cubes, each
Sales Inventory referencing one fact table.

A A

Multiple fact tables in the
database.

Figure 2-10 Organization of virtual cubes

When creating a virtual cube, the objects (dimensions, hierarchies, levels, members,
properties, and measures) from two original cubes are merged. This merge can be performed
automatically or on an object-by-object basis by using a manual process. A manual merge
gives the modeler more control over the merge behavior and mappings between the original
objects. A merge rule can be defined to control how measure values common to both base
cubes are merged. For example, the quantity from the Sales cube can be merged with a
negative value to subtract it from the quantity from the Inventory cube. This merge ruleallows
the quantity in the resulting Sales Inventory cube to reflect the available inventory balances.

Cognos Cube Designer assists the cube modeler by analyzing the cube model as it is being
constructed to ensure that the underlying data warehouse is a true star or snowflake schema.
Cognos Cube Designer raises exceptions if it recognizes relationships in the data that

contradicts constraints of either data topology. Cognos Cube Designer also includes various
features to assist cube modelers in their task of developing and maintaining dynamic cubes.

These features include the following:

Member browser

Validate

Estimate Hardware Requirements
Publish and configure a cube in one step

v

vvyy

Member browser is the feature that allows a modeler to view the members in a hierarchy from
inside Cognos Cube Designer. This feature can be used to validate the structure of a
hierarchy as it is being modeled. It is important to note that although the member browser
parses calculated expressions for syntactic correctness, it does not actually run the
expressions or evaluate them for runtime semantic correctness.
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Figure 2-11 shows viewing members in the Cognos Cube Designer member browser.
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Figure 2-11 Viewing members in the Cognos Cube Designer member browser

Note: The execution of expressions defined in Cognos Cube Designer does not occur until
after a cube is published. An example can be seen with a relative period expression that
references the system date as the starting point for its calculation.

The member browser displays a member tree populated with relative time members based
on the rightmost member in the lowest level of the hierarchy. The populated member
browser does not indicate that the underlying database has records that correspond to the
required point in time.

If the published cube is populated with dates that are all earlier than the system date, then
no data matches when the relative time period expression is evaluated and the cube does
not contain any relative time members. For more information, see 6.2, “Time dimensions
and relative time” on page 168.

Validate is a feature that allows a modeler to validate all or part of a cube model to identify
modeling problems as they occur. Resulting issues and performance warnings are displayed
in the Properties pane when the model or a metadata object is validated. Major issues must
be resolved before a cube can be published.
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Figure 2-12 shows how to validate an object in Cognos Cube Designer.
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Figure 2-12 Validating an object in Cognos Cube Designer

Figure 2-13 shows a Cognos Cube Designer validation error message and a performance
issue warning message.

Note: Clicking an error message in the Issues window adds a link that can be used to open
the editor of the object to which the error relates. Clicking the Performance Issues tab
displays the list of performance issues.
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I €3 The level Retailer country under [Model].[Retailers] [levels] has no level kevs. Please add one or more attributes to the level key list
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The dimension Retailers is a showflake dimension. Queries using snowflake dimensions perform slowerthan queries using dimension tables because additional table joins
are required in the generated SQL.

Issues
EEThe level Retailer country under [Model].[Retailers].[levels] has no level keys. Please add one or more attributes to the lewvel key list.

o |rvoke Editor
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Figure 2-13 Cognos Cube Designer issues: Validation error message and performance warning message

Estimate Hardware Requirements, also known as hardware sizing calculator, is a feature that
generates estimates for hardware resources that are required to support a dynamic cube.
Based on the number of members in the selected cube and the number of concurrent queries
per report, this tool produces estimates for memory size, number of processor cores, and
hard disk space required to support a running instance of the selected cube and estimated
values for the cube's configuration settings such as cache size limits. Estimates provided by
the Estimate Hardware Requirements tool are for a single instance of a cube and do not
consider multiple locales or shared dimensions. This feature is not available for virtual cubes.
See Chapter 17, “Hardware sizing” on page 533 for more information about this feature.
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Figure 2-14 shows the Estimate Hardware Requirements feature.

Estimate Hardware Requirements
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Far mare information ahout hardware sizing recommendations for dynamic cubes, see [BM Business Analtics proven practices. Fara mare
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Enter the total number of users who can access the cube. The valid values are hetween 1 and 1,000,000,

Typically, 100 named users correspond to 10 active users and 1 concurrent user.

Ok

Figure 2-14 Hardware Sizing Calculator

The Publish dialog includes an option to publish a cube and perform extra required tasks in a
single step.

Clicking the arrow to the left of Additional Options in the Publish window, as shown in

Figure 2-15 on page 29, reveals the extended publishing options. The Select all options
check box can then be used to select the check boxes for all the additional options. By
selecting this check box, the modeler can publish a cube, set the access account property,
add the cube to a dispatcher, create a package, and start the cube, all from a single click. This
feature assists modelers working in a development environment where the expected (and
frequently repeated) cycle is to model, publish, test, and remodel.
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Figure 2-15 shows the Cognos Cube Designer Publish dialog with all additional options
selected.

Publish

The dynamic cube gosldw_targetwill be deploved as a data source to the IBM Cognos
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Ok Cancel

Figure 2-15 Cognos Cube Designer Publish options

See Chapter 3, “Installation and configuration of IBM Cognos Cube Designer and IBM
Cognos Dynamic Query Analyzer” on page 65 for information about installing and configuring
Cognos Cube Designer.

See Chapter 4, “Modeling with IBM Cognos Cube Designer” on page 89, Chapter 5, “Basic
modeling” on page 105, and Chapter 6, “Advanced topics in modeling” on page 159 for
detailed information about modeling with Cognos Cube Designer.

2.1.3 The published dynamic cube model

A published dynamic cube exists as two objects in the content store:
» A data source connection object

The data source connection object contains the information required to connect to the
cube to retrieve data from it.

» A model object.

The model object contains the information required to create an instance of the cube in the
memory space of the query service that is hosting it.

After a cube is published, it can be configured on one or more dispatchers to achieve multiple
running instances for scalability and load-balancing purposes. In addition, multiple packages
can be created to provide various audiences access to the cube. Therefore, the published
cube can be referenced by multiple packages and have multiple running instances in the
Cognos BI environment. All instances of a dynamic cube are potentially available to each
package and access to a cube instance is determined by routing rules.

To understand this better, it is helpful to look at packages in general and then specifically at
package interaction with a dynamic cube. A package is an object that combines metadata
from the required data sources and a reference to the CM data source connections that
provide connectivity to each source. In the case of a package that references an OLAP data
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source, this metadata is restricted to high-level information only such as the name of the
required cube and how to identify specific features required by Cognos Bl that are not natively
provided by the cube model. For example, a package that contains a PowerCube includes the
name of the cube and a reference to the relevant CM data source connection. A package that
includes a TM1 cube also includes the name of the measures dimension and, optionally, the
names of the time dimensions and the alias to be used for each dimension.

Cognos BI packages can include metadata from a range of data sources including relational
databases and various OLAP data sources. For most OLAP data sources, it is easy to see
how multiple packages can point to a single cube because most cube types are outside the
Cognos BI environment. The possibility of multiple packages pointing to a single cube is less
clear for dynamic cubes because these cubes and the associated cubing engine are entirely
contained inside the Cognos BI environment. In the case of a package that includes a
dynamic cube, all the information required by Cognos Bl is supplied by the CM data source
connection that references the published cube. The only difference is that the published cube
is not an external entity and Cognos Dynamic Cubes updates all cubes included in the
package.

When a package contains cube types other than a dynamic cube, the tool performing the
publish action creates a package object in the content store or updates an existing one. In the
case of a multi-cube package created in Cognos Cube Designer, the publish action also
validates all the cubes that are referenced in the package and updates the published cube.
Therefore, the action of publishing a package that includes references to existing published
cubes requires you to update any cubes that have already been published.

The implication of a published cube being referenced by multiple packages is demonstrated in
a Cognos Cube Designer warning message that can occur when publishing packages
defined in Cognos Cube Designer.

Consider the following scenario:

1. Various cubes have been modeled in Cognos Cube Designer and each cube has been
published previously.

2. A new cube is added to the model and a new package that includes the new cube and one
of the existing cubes is defined. The new package might be used to satisfy a requirement
to include data from both cubes in a single report.

3. When the new package is published, a warning message is displayed indicating that the
older, previously published cube already exists and the modeler is prompted to update it.
This message demonstrates the following two points:

» There can be multiple packages in the content store, each with a reference to the same
cube. However, there can only be one associated published cube.

» Publishing a package that includes references to multiple cubes requires you to republish
all the cubes in the package even if they have been previously published.

2.1.4 Dynamic cubes as Cognos Bl data sources

30

When a dynamic cube is published to the content store from Cognos Cube Designer, it
appears in the list of data source connections in Cognos Administration. There are now three
types of data source connections: connections to external data sources and two types of data
source connections for dynamic cubes. These are dynamic cube data sources that reference
base cubes and dynamic virtual cube data sources that reference virtual cubes. Each type
has a specific icon to identify it and distinguish it from other data sources that are defined in
the content store.
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Figure 2-16 shows two dynamic cube data sources, gosldw_sales and gos1dw_target, and a
dynamic virtual cube data source connection, gos1dw_sales_and_target, among other

connections in Cognos Administration. Notice that the virtual cube data source has a different
icon, and that the virtual cube data source name is in black, indicating that it is not a hyperlink.
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Figure 2-16 Dynamic cube and virtual cube data source connections among other connections

Dynamic and virtual cube data source connections not only differ visually from other CM data
sources, but they also have their own specific set of properties and are composed of different
objects. The differences in property settings for the configured cube instances are described
in 2.1.5, “Configuring dynamic cubes” on page 33.

Table 2-1 compares the structure of data source connections to base dynamic cubes and
virtual cubes against a data source connection to an external data source.

Table 2-1 Data source types and their component objects

Data source type Objects comprising the Data Source Connection

Base dynamic cube A dynamic cube data source object, a model object, security views
(optional)

Virtual cube A dynamic virtual cube data source object

External data source A data source, one or more connections, one or more signons (there can
be multiple signons for each connection)

For more information about the structure of a published base dynamic cube, see Figure 2-2
on page 15.

When managing and deploying dynamic cubes, note that there are two data source
connections associated a dynamic cube.

The data source connections associated with a dynamic cube are created in the following
order:

1. The first connection, to the underlying database, is required by both the cube model in
Cognos Cube Designer, and the published dynamic cube to access the source data
warehouse. After the cube is published, this connection is used by the query service to
populate the dynamic cube and service requests.

2. The second connection, to the published cube, has a dual purpose in that it represents the
cube in Cognos Administration and is used by the packages to present the published cube
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to the Cognos BI reporting and analysis interfaces. This connection also references the
first connection by using the access account property.

Despite being hosted in the Cognos Bl environment, a published cube is simply a data source
from the perspective of the Cognos Bl interfaces. Hence, as with any other data source, the
Cognos Bl interfaces cannot access the published cube without access to a package and a
CM data source connection to the cube.

Using the Samples and Sample_Dynamic_Cubes sample content, consider the Go Data
Warehouse Sales package provided in the Samples_Dynamic_Cubes folder. This package uses
the gos1dw_sales data source connection that is shown in Figure 2-16 on page 31 to access
the gos1dw_sales dynamic cube. The published gosldw_sales cube in turn references the
great_outdoors_warehouse data source connection to access the underlying relational
database, namely, GOSALESDW.

The most important property of a base dynamic cube data source is the access account
property. This property setting specifies the single account that is used to access the
underlying relational database, which is the data source of the cube.

Figure 2-17 shows the dynamic cube access account property.
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Figure 2-17 Dynamic cube access account property

Note: The data source connection for a virtual cube does not have an Access Account
property as a virtual cube does not connect to the underlying source database. Virtual
cubes are populated entirely from their two source cubes, each of which can be a base
cube or another virtual cube.

Because a dynamic cube is published to the content store as a data source connection it can
be included in a multi-source package. A Framework Manager (FM) project can connect to
the cube as an OLAP data source, allowing it to be added to the packages in the FM project.
If the required sources are all dynamic cubes and defined in a single project, then the
multi-source package can be created in Cognos Cube Designer.
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A dynamic cube data source connection also has a child model element. If security has been
defined for a cube, the child model element contains a collection of security views to which
users, groups, or roles can be assigned. These security views are defined by the cube
modeler by using Cognos Cube Designer.

Figure 2-18 shows dynamic cube security views.
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Figure 2-18 Dynamic Cube security views

2.1.5 Configuring dynamic cubes

Publishing a dynamic cube to the content store as a data source connection does not make a
cube immediately accessible to users. The metadata definition of a cube is published so that
it is accessible to other parts of Cognos and a data source connection is created to provide
access to the published cube. The next step in making a cube available to users is to
configure the published dynamic cube against one or more dispatchers inside a Cognos BI
environment.

Configuring a dynamic cube against a dispatcher accomplishes two goals:

» Identifies a specific dispatcher on which a cube can be active, that is, has a running cube
instance.

» Defines the operational characteristics of the cube instance hosted by the query service
on that dispatcher.

The query service acts as both a host to dynamic cubes as data sources and an enabler of
DQM requests against dimensionally modeled relational data (DMR) packages and dynamic
cube packages. The running cube instance is hosted in the JVM of the query service.
Requests against the dynamic cube are passed from the report service to the query service
to access the Multidimensional Expression Language (MDX) engine inside. DQM requests
against a DMR package are processed in the same way.

In most circumstances, dynamic cubes are assigned to specific dispatchers that are running
on hardware allocated to host these cubes. This hardware selection is based on the memory
and CPU requirements for hosting dynamic cubes, both of which are in excess of what is
normally required for a query service alone. One consequence of this approach is the
requirement to use advanced routing rules to route reports and analyses for dynamic cubes
to the appropriate dispatchers.
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Figure 2-19 shows multiple cubes that are deployed across multiple servers.
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Figure 2-19 Multiple cubes that are deployed across multiple servers

The cube configuration for each cube instance sets the values of the cube properties. These

property values are defined for each dispatcher that a cube is configured against. Default
values are set for all configuration properties when the cube is added to a query service.

Several properties, such as data and aggregate cache sizes, should be assigned non-default
values based on an evaluation of the dimension and fact data volumes, the numbers of users,

and the expected use of a cube. Other properties values can be assigned during the

development and production lifecycle of a cube.
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Because dynamic cubes are hosted inside the query service JVM, additional properties must
be set on the query service to account for the presence of dynamic cubes, most notably those
related to the JVM heap, as shown in Figure 2-20.

Figure 2-20 shows query service settings for dynamic cubes.
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Figure 2-20 Query service settings for dynamic cubes

After a dynamic cube is configured, it is still not accessible to users. Dynamic cubes must be
started, either explicitly or implicitly, before they become accessible to users. As with any
other data source defined inside the content store, there must also be at least one package
that includes the cube to provide the Cognos Bl interfaces with access to the cube.

2.1.6 Dynamic cube management

Dynamic cubes are managed on the dispatcher to which they are assigned during
configuration. Each instance of a dynamic cube is assigned to a single dispatcher and is
managed independently of other instances. Instances of a cube can be started individually or
started all together. When started, extra management tasks, such as priming and refreshing
or updating the caches and monitoring cube metrics, are required to improve performance
and maintain the currency of data inside the running cube instances.

A cube can be started in one of the following ways:
» Starting the query service

By default, cubes are started automatically when the query service starts. This feature
affects all cubes that are hosted on the query service. This feature can be turned off using
a query service tuning property. Individual cube instances can be disabled so that they are
not started when the query service starts. Disabled is a property setting in the cube
configuration on the query service.

It is important to note that after a cube instance is set to disabled, it cannot be started
regardless of the method used to start a cube. This property is set on a per-cube instance
basis and prevent that specific cube instance from being started.
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» Starting the cube from IBM Cognos Administration

The Dynamic Cubes scorecard on the Status tab of Cognos Administration is dedicated to
viewing and managing dynamic cubes. From this scorecard, the administrator can perform
a series of actions. These include starting or stopping a cube, refreshing the member
cache, incrementally updating data in a cube, and editing the permissions on the security
views of a cube.

By default, the Dynamic Cubes scorecard presents a list of all published cubes along with
the status of that cube. This scorecard can be filtered to show only base cubes or virtual
cubes. It can also be filtered to show the configured cube instances by server group and
query service.

» Starting the cube by using a dynamic cubes query service administration task.

A dynamic cube query service administration task allows the Cognos administrator to
create and schedule a task that can start all, or a selection of the cube instances hosted
on a nominated dispatcher. Dynamic cube query service administration tasks can also be
used for other operations such as stopping or refreshing the cache of selected cube
instances. See 7.6, “Scheduling the refresh of the cache” on page 214 for steps to create
a dynamic cube query service administration task.

» Starting the cube by using the DCAdmin command-line tool

The DCAdmin tool (dcadmin.bat for Microsoft Windows, dcadmin.sh for UNIX) can be
used to perform various dynamic cube administrative tasks from the command line,
operating on a single cube instance that is configured on a single dispatcher. Available
commands include startCubes to start the cube, getCubeState to confirm the running
state of a cube, and getCubeMetrics to review the cube metrics. The output can be
displayed on a window or saved to an xml file for review later.

» Creating an SDK application that starts a cube

The software development kit (SDK) can be used to call a ROLAP administrative task to
start a cube as part of a maintenance application. The startCubes method, part of the
rolapCubeAdministration method set, can be used to start a dynamic cube on a
particular query service.

After a cube is started, it immediately retrieves data from all of the dimension tables in the
data warehouse that are represented in the cube model. This information is stored in an
in-memory representation of all of the hierarchies and members comprising the cube. After
this information is loaded, the cube is available for access from the various Bl studios.

A cube can also have in-memory aggregates defined. In-memory aggregates are loaded after
a cube is available for use and it is important to note that the cube can be accessed before
the in-memory aggregates finish loading. The progress of this load activity is visible in the
metrics for a cube in Cognos Administration.

Another management task is to prime the cube caches, which can be achieved by using
triggers to run priming reports. The intent of a trigger is to run one or more reports, analyses,
or both, to preinstall the data cache of a cube, ensuring that the data is available in the cache
for subsequent users. Dynamic cubes can be assigned two types of triggers: One runs on
cube start and the other runs on completion of the in-memory aggregate cache. These
properties can be found on the cube configuration page for each instance of a cube.
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Figure 2-21 shows the properties for assigning triggers to a cube in the cube configuration
settings.

Set properties - gosldw_sales

Specify the properties For this entry,

Ok

Cancel

Il Name Yalue
[~ 'k Disabled i

- wp Startup trigger name I

- s Postin mermory trigger name I

[T & Disable result set cache r

- w Data cache size limit {ME) |1024
- @ Maximum amount of disk space to use For result set cache (ME) |1024
- & Enable workload logaing -

- & Disable in-database aggregates -

- « Percentage of members in a level that will be referenced in a filker predicate IQD
- w Maximum hierarchies to load in parallel ID

- @ Maximum in-memory aggregates to load in parallel ID

- @ Measures threshold ISD
- @ Maximum space For in-memory aggregates (ME) ID

- & Automatic optimization of in-memory aggregates -

Reset ko default

Figure 2-21 Assigning a Startup trigger name or Post in-memory trigger name to a cube

If a cube has the Startup trigger name property set, the named trigger runs when the cube
is available for use. However, setting this property can cause the associated reports to run
before the in-memory aggregates have finished loading.

Setting the Post in memory trigger property on a cube can avoid contention between
in-memory aggregate loads and priming requests. Delaying priming reports until the
in-memory aggregate cache load is complete has the added advantage of ensuring that
dependent reports are able to take full advantage of the in-memory aggregate cache. See

2.3.4, “Aggregate cache” on page 51 for more detail.

Several operations can be performed against a cube when it is running:

vyVVyVYyVYVYYVYY

Stop

Restart (stop, start)
Refresh member cache
Refresh data cache
Refresh security

Clear workload log
View recent messages
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Figure 2-22 shows the menu for administering a cube.

Scorecard Bl
Data Stores - (All) ~ [ -
[ [Name % |status ¢
S System ~ Available
O [ gosldw sales » Available

O 15 gosldw sales| [ set properties

O ) qosldw tan [ Add data store to server group
0= Stop after active tasks complete
®  Stop immediately

00 Pause

Last refresh time: March 28, 201]

=5 Refresh member cache
[F Refresh data cache

e

Refresh security ssttings
Clear workload log

Incrementally update data

Remove data store from server group
Delete

® X e

Edit security view permissions

Figure 2-22 Menu for administering a cube

Figure 2-23 shows the new menu entry for filtering the Dynamic Cubes scorecard in Cognos
Administration.

IBM Cogn drministration

Status Security Configuration Library Multitenancy

[ Current Activities Scorecard

D‘J Past Activities Data Stores - {All}

Upcoming Activities
EE O | Name & All server groups

- f Data Stores ]
@ Dynamic Cubes Bhysystem + v (all

1 System O g osldw sales - Base Cubes
....... Yirtual Cubes
= Schedules O 5] qosldw sales and target =

[ Data Sets - 13 qosldw target +

Last refresh tirme: January 25, 2015 9:43:35 PM

Figure 2-23 Filtering the list of cubes on the Data Stores scorecard

An important management task is to monitor the cube metrics. Metrics can be viewed for an
individual cube instance by locating the query services against which the cube is configured
(see step 5 under 7.2.1, “Starting a cube” on page 205) and clicking the cube instance that
you want to monitor.

The following are useful metrics you can include:

Cube state

Cube up time

Cache hit rates

Aggregate table hit rates

Used versus defined cache sizes
Metadata load times

vVvyYvyvyYYyy

For a list of cube metrics and more information about viewing the metrics of a cube instance,
see 7.2.3, “Monitoring cube state through metrics” on page 208.
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2.1.7 IBM Cognos Dynamic Cubes Aggregate Advisor

A key feature of Cognos Dynamic Cubes is its ability to take advantage of both in-database
and in-memory pre-computed aggregates. These pre-computed aggregates can improve the
performance of queries by high orders of magnitude, providing the level of performance
required for interactive reporting and analysis.

If you have pre-existing aggregate (or summary) tables in your data warehouse, you can
model them as in-database aggregates in Cognos Cube Designer. When a cube is published
and the cube is restarted, it automatically routes SQL queries to the aggregate tables instead
of the fact table, when possible. For distributive measures (that is, those for which the
aggregation rule is SUM, COUNT, MAX, or MIN), aggregate tables can be employed to
compute summary values at higher levels of aggregation than those defined in an
in-database aggregate modeled in the cube. For an AVG, if a summary exists that contains
both SUM and COUNT, Cognos Dynamic Cubes routes the query to the aggregate table and
compute the value SUM/COUNT.

As useful as this capability is, one of the most difficult tasks when defining pre-computed
summaries is trying to determine what should be pre-aggregated, especially in a large,
multi-user environment that might involve hundreds or thousands of reports and analyses.
The Cognos Dynamic Cubes Aggregate Advisor, available as part of the IBM Cognos
Dynamic Query Analyzer (DQA), performs this task.

The Aggregate Advisor can be used to suggest database aggregate tables, in-memory
aggregates, or both. The Aggregate Advisor makes use of a cube’s model along with
statistics it gathers from the underlying data warehouse to determine which summary tables
to recommend. Aggregate Advisor can also use workload log files that are generated from the
execution of reports and analyses to make more accurate suggestions of strategies for
optimizing the performance of a dynamic cube application workload. Finally, Aggregate
Advisor can incorporate specifications defined by the cube modeler into its recommendations.
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Figure 2-24 shows the Aggregate Advisor selection of workload information.

[N 18M Cognos Dynamic Cubes Aggregate Advisor H=1E3

Specify General Options
Specify whether to use the guery workload information and to include
recommendations For in-memory and in-database aggregates,

Query Workload Information

‘When query workload information is selected, filkering options will be offered on the next page
' Cube Structure and Query Workload Information
" Cube Structure Cnly
' Query Workload Information Cnly
" User Defined Only

In-memory aggregates

[V Include recommendations For in-memary aggregates

Madirmurm | 1 IGB j

In-database aggregates

¥ Include recommendations For in-database aggregates

Mazimum [ 10 jae |

Adyisor run time limit
[¥ Limit advisar run time to

Madirmurm | 1 IHours j

< Back | Mexk = | Finish I Cancel |

Figure 2-24 Aggregate Advisor selection of workload information

The workload log files that are generated by the query service contain detailed information
that can be used as filters to isolate a subset of cube workload to be optimized. In addition,
the information in the workload log allows the Aggregate Advisor to determine which values to
pre-aggregate for use across a wide range of reports and analyses. For example, aggregate
data at the quarterly level and enable the use of this data to compute annual totals without
precomputing the annual levels.

An in-database aggregate recommendation contains a detailed description of each
suggested aggregation, a generic set of column descriptions, and database-specific SQL that
can be used to populate the table. These suggestions can be used by a relational DBA to
construct the necessary tables and the corresponding extract, transform, and load (ETL)
scripts to build and maintain the tables. The new tables are then added to the cube model as
in-database aggregates in Cognos Cube Designer and become available when the cube is
republished and started.

In-memory aggregate recommendations for a cube are implemented directly from Aggregate
Advisor. This process involves publishing the aggregate specifications to the CS. From
Aggregate Advisor, you can select a combination of recommendations from the current and
previous Aggregate Advisor runs for publishing. After the cube is restarted, the new
aggregate specifications run the necessary SQL statements to retrieve the necessary
summarized values and populate the cube’s in-memory aggregate cache.

User-defined in-memory aggregates are specified by the modeler in Cognos Cube Designer
based on the modeler's knowledge of anticipated workload, the cube structure, and the
structure of the underlying relational database. The cube must be published and then

40 IBM Cognos Dynamic Cubes



Aggregate Advisor used to apply the aggregates to the published cube. User-defined
in-memory aggregate information is detected by Aggregate Advisor and included in its
recommendations. The Aggregate Advisor is required for two reasons: To publish the
recommendations to the CS and to estimate the size of any user-defined aggregates.

Virtual cubes cannot have an in-memory aggregate cache because they have no underlying
database from which to obtain aggregate values. Virtual cubes cannot have in-database
aggregates either because they cannot have aggregate tables associated with them.

Figure 2-25 shows the availability of in-memory aggregates to base and virtual cubes.

Virtual cube - merges data
Sales from its source cubes.(In
Inventory this case two base cubes)

Base cubes - retrieve
Sales Inventory data from the database

A A

Summary tables available
@ @ to base cube only

Figure 2-25 Availability of in-memory aggregates - Base versus virtual cubes

Note:

A virtual cube cannot access aggregate tables or construct in-memory aggregates
because it has no direct access to the data warehouse.

A base cube can construct in-memory aggregates from data in the fact table and include
in-database aggregates based on summary tables because it has direct access to the data
warehouse.

2.2 Dynamic cubes and the query service

Dynamic cubes are hosted in a query service, which in turn, not only hosts the cubes but also
interacts with them. As such, an important concept to understand is how dynamic cubes exist
inside a query service and how administrative commands and requests for metadata and
data are directed to a dynamic cube. This section describes the interaction between a report
server and a query service as it pertains to Cognos Dynamic Cubes, the components of a
dynamic cube inside a query service JVM, and how commands and requests are directed
inside the query service to a dynamic cube. Processing of these requests is described in 2.4,
“Dynamic cubes query processing” on page 54.
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For more information about DQM query processing and the MDX engine in the query service,
see IBM Cognos Dynamic Query, SG24-8121.

2.2.1 Dynamic cubes and the report server

A dispatcher can create multiple instances of a report server, but only one query service
instance. All of the report servers that run under a dispatcher communicate with the single
query service instance through a single port. Thus, any dynamic cubes that are assigned to a
dispatcher are all hosted inside a single instance of the query service.

You can distribute a dynamic cube to provide user scalability, by configuring the cube on more
than one dispatcher, thus creating multiple running instances of a cube. In this case, the
query service of each dispatcher hosts a separate version of the cube. Therefore, the
interaction of one cube instance with the underlying relational database is distinct from that of
any other instance of the same cube on other dispatchers. Similarly, the caches for each cube
instance are distinct from that of any other instance and managed independently. Although
distributing a cube allows more users to access a single, logical cube, it is important to note
that distributing a cube also generates some additional processor burden.

Keep in mind these considerations for distributing dynamic cubes:

» Each computing node to which a dynamic cube is configured must have the memory and
CPU cores necessary to support the cube and its expected user volume, taking load
balancing into account.

» If a dynamic cube is deployed across multiple nodes, the load on the underlying relational
database can be multiplied notably during the loading of in-memory aggregates if start,
restart, and data cache refresh operations are performed at the same time across the
multiple instances of the cube.

» The data caches of the different instances of a cube are not synchronized, so if users run
a query on one system and then on another system, query response can fluctuate.

» The underlying database might encounter extra load because each instance of a cube is
required to load data independently of the other node.

» The dispatcher is not aware of dynamic cubes, so it does not account for whether a cube
is available under a particular dispatcher when dispatching a request for execution.
Therefore, extra steps are required to ensure that users do not receive messages that
indicate that the cube is not available when cube instances are taken online and offline on
individual dispatchers.

Additional start and tuning settings have been added to Cognos Dynamic Cubes to assist
with these considerations. For more information about dynamic cubes in a distributed
environment, see Chapter 18, “Dynamic cubes in a multi-dispatcher environment” on
page 543.

2.2.2 Coexistence of 32-bit report server and 64-bit query service

42

IBM provides a choice of 32-bit and 64-bit versions of the Cognos Bl Server installation
program for creating the Cognos Bl environment. The bit version of installed components is
determined by the bit version of the installation program with some exceptions, most
noticeably the report server. The 32-bit program installs a 32-bit report server whereas the
64-bit program installs both a 64-bit report server and a 32-bit report server.

The query service is a separate process from the report server, so the query service and the
report server can have different bit versions. Usually a 64-bit query service is preferable for its
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greater addressable memory, especially with Cognos Dynamic Cubes. The 32-bit query
service runs as a 32-bit Java process. For this reason, the JVM heap size is limited to 2 or

3 GB. Cognos Dynamic Cubes is designed for large volumes of data, so a typical installation
uses the 64-bit installation program on a 64-bit operating system.

Table 2-2 shows the availability of installed components and resulting report server and query

service bit versions.

Table 2-2 Bit versions of Application Tier Components

Installation files

Installed Components

32-bit Report server

64-bit Report server

Query service

32-bit ATC

v

X

32-bit

64-bit ATC

v

v

64-bit

IBM Cognos Bl uses two different query modes to process requests for data; Compatible
query mode (CQM) and dynamic query mode (DQM). The term query mode refers to the
mode of a report request, which in turn must be matched against the query engine that can
process it. CQM requests are handled by the CQM server that is embedded in the report
server. DQM requests are handled by the query service. Being an extension of IBM Cognos
Dynamic Query Mode, IBM Cognos Dynamic Cubes uses the MDX engine inside the query
service.

For both 32-bit and 64-bit Cognos Bl installations the dispatcher is configured, by default, to
run in 32-bit report server execution mode. Use of a 32-bit report server is the default
configuration because a 32-bit report server supports both CQM and DQM, which allows the
dispatcher to accept both CQM and DQM report requests. CQM is strictly only supported on
dispatchers that are configured to 32-bit report server execution mode. Report server
execution mode is an environment property in IBM Cognos Configuration.

Cognos Dynamic Cubes is compatible with both the 32-bit report server and the 64-bit report
server.

Table 2-3 shows the compatibility of the report server execution mode setting on a dispatcher
with available components in the Cognos BI environment.

Table 2-3 Report server execution mode compatibility by report server and query service

Dispatcher property Report server Query service
Report cam DQM 32-bit 64-bit
server request | request | Query Query
instances service | service

Report server execution mode = 32-bit | 32-bit v v v v

Report server execution mode = 64-bit | 64-bit x v N/A v
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Understanding the distinction between report server and report server mode:

The report server is a component of Cognos Bl installed along with the dispatcher when
you select Application Tier Components (ATC) during the installation process. The bit
version of the installation files determines which report servers are installed. For example,
the v10.2.2 64-bit installation file includes two report servers, one 32-bit and one 64-bit,
whereas the v10.2.2 32-bit version of this file includes the 32-bit report server only.

The term report server mode refers to the report server Execution Mode environment
setting on a dispatcher. This setting (32-bit or 64-bit) nominates the bit version of the report
servers that this particular dispatcher is capable of using to run a report request. A 32-bit
report server is capable of processing both CQM and DQM requests. A 64-bit report server
rejects CQM requests.

Note: This dispatcher setting should not be confused with the bit version of the dispatcher
itself.

Use 32-bit report server execution mode for a dispatcher that is configured to host dynamic
cubes and there is a requirement to support CQM data sources on the same dispatcher. The
32-bit report server can handle both CQM and DQM requests.

A 32-bit report server is sufficient in most cases because the report server does not need a
large memory space. The main advantage of running a 64-bit report server is to prevent an
out-of-memory condition in the report server process. Use 64-bit report server execution
mode if this situation arises, but use of a 64-bit report server can also introduce a requirement
to control the routing of requests to the correct server.

Memory metrics, such as high water mark, for the report server are not available in Cognos
Administration. Consider using a process monitor tool to observe memory consumption by
the report server process (BIBusTKServerMain).

2.2.3 Dynamic cubes in the query service JVM

Running dynamic cube instances exist in memory inside the query service. A dynamic cube,
when it is running, involves the following in-memory caches:

» Anin-memory member cache

The members of each hierarchy are retained in memory to allow for the traversal of
parent-child relationships, and level relationships. This cache is used during DQM query
planning to validate member-unique names, and also during query execution to perform
member and set operations that do not require the evaluation of measure values, for
example, MEMBERS([Level Name]).

» Anin-memory aggregate cache

This cache consists of cubelets of aggregated values, one for each in-memory aggregate
up to the amount of space configured for the cube. This cache is loaded from the
in-memory aggregate recommendations published to the CS from the Aggregate Advisor
and is only used by cubes that have been configured to assign memory for in-memory
aggregates.

» Anin-memory data cache

Any queries that retrieve data from the underlying database, or further aggregate data
from the aggregate cache, are stored as cubelets in a separate data cache.
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» Anin-memory security cache

Every unique combination of the security views in a cube is retained in memory to provide
efficient application of security filters to queries.

» Anin-memory expression cache

Results of set expressions, tuples output by set expressions operating on large sets of
members, are stored for reuse by the MDX engine when processing the same query or
subsequent queries.

Dynamic cubes also have a file-based cache that is outside of the query service, the result
set cache. This cache stores the result set of each MDX query run by the MDX engine.

Figure 2-26 shows the various caches in a dynamic cube.

| Security |

Result Set Cache

Security Expression Cache
Security
SEEEEEEEEEEE,
Data Cache
Member
Cache Aggregate Cache

‘ Data Warehouse ’

Figure 2-26 The various caches in a dynamic cube

2.2.4 Query service interactions with dynamic cubes

The various caches described in 2.2.3, “Dynamic cubes in the query service JVM” on

page 44 are the components that comprise a dynamic cube. These structures are retained in
a cube construct inside the Java heap of the query service, but separately from the remainder
of the query service.

Chapter 2. IBM Cognos Dynamic Cubes architecture 45



The query service interacts with a dynamic cube in the following ways:

» Administrative commands
» Metadata requests
» Query execution

Administrative commands can be received either through Java Management Extensions
(JMX) or Bl bus commands (typically from Cognos SDK applications). These administrative
commands are directed by the query service to the Cognos Dynamic Cubes management
interface, which in turn directs the requests to the specified cube to perform operations such
as stop, start, and so on.

Metadata requests are typically posed by Cognos Bl client applications to populate the
metadata browser, or by the DQM query planner, which interacts with a cube to obtain the
various pieces of metadata required to validate the metadata references of a request.

Query execution results in data requests. The query service converts queries that it receives
into MDX queries, which are then run by the MDX engine of the query service. During the
running of an MDX query, the MDX engine might need to perform member operations such as
obtaining the children of a member. It does so through the metadata interface of a cube. The
MDX engine might also require measure values, which it requests through an interface called
the query strategy.

Both metadata and data requests apply any security defined in the model before returning
member metadata and before retrieving measure values.

Data requests, through the query strategy of a cube make use of the aggregate and data
caches of a cube.
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Figure 2-27 shows the command dispatcher inside the query service.
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Figure 2-27 Command dispatcher inside the query service

The following are architectural considerations for ensuring successful interactions between
the query service and a dynamic cube:

>

»

A single query service can host one or more different dynamic cubes at one time.

If a query service hosts a virtual cube, all of the cubes upon which the virtual cube is
based must also be hosted on the same server.

As a dispatcher can only be assigned to a single-server group, all cubes that are inside the
associated query service are implicitly part of the same server group. Therefore, when
configuring advanced routing rules, all packages that reference any of the cubes on the
query service must route their requests to this same server group.

In a scenario in which a dynamic cube is running on multiple dispatchers in a server group,
if one dispatcher’s query service becomes unavailable due to insufficient memory, then
report requests for the cube are routed to another dispatcher’s query service within the
server group. If all query services in the server group are unavailable due to insufficient
memory, then an error is returned to the user.

See Chapter 18, “Dynamic cubes in a multi-dispatcher environment” on page 543 for further
architectural considerations in a distributed environment.
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2.3 Cognos Dynamic Cubes caching

The basis for the performance of Cognos Dynamic Cubes is its various in-memory caches
and its use of database aggregate tables. Additionally, the query service supports 64-bit
architectures, and, as such, provides Cognos Dynamic Cubes access to large amounts of
memory.

Cognos Dynamic Cubes can reuse data that is held in its various caches rather than
requerying the database. By using the memory resident member, aggregate and data caches
Cognos Dynamic Cubes not only provide fast query response, but also help to alleviate the
processing load on the underlying relational database.

The result set and expression caches, in turn, reduce the amount of processing that occurs
inside the MDX engine of the query service, helping to reduce spikes in resource usage.

Cognos Dynamic Cubes also uses available processing cores to do costly operations in
parallel, such as loading hierarchy tables, or processing query result sets.

The following sections describe each of the Cognos Dynamic Cubes cache types in more
detail.

2.3.1 Result set cache
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The result set cache exists at a layer directly above the MDX engine inside the query service.
The result set of each MDX query run by the engine is stored within this on-disk result set
cache.
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Figure 2-28 shows the result set cache.
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Figure 2-28 Result set cache

On running each query in its plan, the MDX engine first searches the result set cache. If the
query has been run previously and the combination of security views for the user who ran the
stored result match those of the current user, then this stored result set is reused. Here the
query is run only on the first request.

The result set cache is aware of queries that are currently running, so it is not possible for a
query to be run twice. If necessary, subsequent requests for the same result set wait for the
original query to complete execution. Also, the result set cache is flushed when the data
cache is refreshed to ensure that the data and result set caches are synchronized inside the
cube instance.

Although stored on disk, the result set cache is capable of providing fast report execution
because, in many cases, the output of a report is small compared to the amount of data that
must be processed to produce the final result set.

The result set cache not only facilitates the sharing of report execution results between users,
but also speeds drill up operations because drill up involves a result set that has been
generated for an earlier request.

2.3.2 Expression cache
The expression cache is used by the MDX engine to store the results of set expressions that

operate on large sets of members and output a much smaller set for subsequent reuse.
Reuse can occur either inside the same query or inside subsequent MDX queries processed
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by the MDX engine. The savings from the use of cached expression results can be significant,
given that in some cases a set can contain millions of tuples and only output five or ten tuples.

A set inside the context of MDX syntax contains one or more tuples. A tuple contains a
member from one or more dimensions, where one of those dimensions can be the measures
dimension. The tuples inside an MDX set each contain one member from a common
collection of dimensions specified in the same order for each tuple in the set. These set
expressions are used by the MDX engine to generate the query data values.

The expression cache feature focuses on the MDX functions that process a large input set of
tuples and return a smaller set of tuples.

Large sets can be characterized as those that process a large set of tuples as input and
perform the following tasks:

» Perform a simple operation to return a smaller set of tuples (for example, HEAD)
» Fetch the corresponding values, and return a single value (for example, AGGREGATE)
» Fetch the corresponding values, and return a smaller set of tuples

Specifically, the following MDX functions are supported by the expression cache:

TOPCOUNT
BOTTOMCOUNT
TOPPERCENT
BOTTOMPERCENT
TOPSUM
BOTTOMSUM
FILTER
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The results of these functions are not cached in the following circumstances:

» If any of the inputs to a function contains a calculated member, named set, or inline named
set.

» If the report from which the MDX statement was generated has a prompt variable defined
and it is referenced within the expression.

» Expressions cached by the engine with an internal, default value. The use of a default
value is an optimization inside the MDX engine that can conflict with the use of the
expression cache.

Each entry in the expression cache has three components that uniquely identify it:

» The text of the MDX expression.
» A security key that identifies a combination of security views
» The context in which the expression was evaluated, expressed as a tuple

As with the result set cache, the intermediate results that are stored in the expression cache
are security-aware and are flushed when the data cache is refreshed.

Because the expression cache is stored in memory and is so closely associated with the data
cache (see 2.3.5, “Data cache” on page 54), the expression cache is stored within the space
allotted to the data cache.

2.3.3 Member cache
The first action that occurs when a cube starts is to populate the member cache. All

hierarchies defined in the cube model are populated and loaded into memory. The members
of each hierarchy are created by running a SQL statement that returns all of the attributes for
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all levels within a hierarchy, including multilingual property values. The parent-child and
sibling relationships inherent in the data are used to construct the hierarchical structure. The
query service runs multiple hierarchy-loading SQL queries in parallel to speed up the member
cache load time.

Queries to load hierarchy members are canceled when the memory is overloaded. This
feature is intended for dispatchers that are configured with multiple dynamic cubes. For
example, consider the scenario where an attempt is made to restart or refresh a cube just as
the queries running on the query service against other cubes have temporarily pushed the
memory to its limits. In this event, the operation can be stopped to avoid bringing the entire
server down.

All metadata requests by the client application, the DQM query planning engine, and all
member functions (for example, PARENT, CHILDREN) are serviced from this in-memory
cache. Cognos Dynamic Cubes will never pose a query to retrieve member attribute values
after the member cache is loaded.

The level key values stored in the member cache of a cube are also used by Cognos Dynamic
Cubes as the basis for constructing filters in the SQL queries posed to the underlying
relational database when populating the data cache of the cube.

After the member cache is complete, the following actions occur simultaneously:

» The cube state is changed to available and the cube is able to respond to metadata and
data requests.

» If acube has a start trigger defined, the trigger is run. This action can be delayed until after
in-memory aggregates finish loading by using the post in memory trigger property.

» If a cube has in-memory aggregates defined and space allotted for them (a configuration
property), then the queries to retrieve the data for this cache are run.

2.3.4 Aggregate cache

IBM Cognos Dynamic Cubes supports two types of pre-computed aggregate values: Those
stored in database tables and those stored in the in-memory aggregate cache of a dynamic
cube. The Cognos Dynamic Cube engine improves query performance by routing queries to
the in-memory aggregate cache or specified aggregate database tables in preference to the
underlying fact table.

In-database aggregates tend to be focused on more granular levels of detail than in-memory
aggregates, although with smaller volumes than in-memory aggregates. It is entirely possible
that the two types of aggregates can almost overlap, and in some cases it is possible for a

modeler to construct a cube that is composed entirely of user-defined in-memory aggregates.

Note: In-memory aggregates can be user-defined or Aggregate Advisor recommended.
More detail is provided in this section.

In-database aggregates allow Cognos Dynamic Cubes to use database tables that contain
pre-computed aggregate values. These tables, referred to as summary or aggregate tables,
are created by the DBA and referenced in the cube model as in-database aggregates. The
Aggregate Advisor tool, in the IBM Cognos DQA, can be used to suggest additional
aggregate tables to those that exist in the data warehouse.

In-memory aggregates allow Cognos Dynamic Cubes to use a cache of pre-computed
aggregate values. As with in-database aggregate tables, in-memory aggregates contain
measure values that are aggregated by the members at the level of one or more hierarchies
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inside the cube. These aggregatescan be used to provide pre-computed values at precisely
the same level of aggregation as the specified members. In the case of measures with
distributive aggregation rules (SUM, MAX, MIN, and COUNT), in-memory aggregates can be
used to compute values at a higher level of aggregation.

Another primary difference between these two types of aggregates is that implementing
in-database memory aggregates requires the involvement of both the relational database
DBA and the cube modeler. The reason is that in-database aggregates rely on the existence
of summary tables in the underlying database. In contrast, in-memory aggregates rely solely
on the specifications, known as recommendations, that are used by the aggregate cache load
process.

The Aggregate Advisor can be used to suggest a collection of in-memory aggregates.
In-memory aggregates can be user-defined, Aggregate Advisor-recommended, or a
combination of the two. In either case, the Aggregate Advisor is used to apply the resulting
recommendations to the published cube, a task that can be performed by the Cognos
administrator. The recommendations are stored in the CS and take effect the next time a cube
is started.

Aggregate Advisor-recommended in-memory aggregates are generated by running the
Aggregate Advisor to analyze the cube structure, query workload information, or both. If
user-defined aggregates have been defined in the cube model, they are also included in the
Aggregate Advisor recommendations.

User-defined in-memory aggregates are defined by the cube modeler in Cognos Cube
Designer and detected when Aggregate Advisor is run. User-defined in-memory aggregates
are based on the modeler's knowledge of the underlying relational table structures and cube
use.

Build timing for aggregate types: In-database aggregates are usually built during a
predefined ETL processing window. In-memory aggregates are built during cube-start,
which suggests that cubes should be started during, or immediately after, the ETL process.

Tip: The number of queries posed concurrently to populate the in-memory aggregate
cache can be controlled by a cube configuration property to ensure that the underlying
relational database is not saturated with concurrent requests computing summary values.

IBM Cognos Dynamic Cubes



Figure 2-29 shows the loading of in-memory aggregates.
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Figure 2-29 Loading in-memory aggregates

Queries that are issued by Cognos Dynamic Cubes to retrieve values for the aggregate cache
are planned in the same manner as those used to populate the data cache. As a
consequence, queries for aggregate cache values are able to take advantage of any available
in-database aggregate tables. This feature can be used by ensuring in-database aggregates
exist to support the various in-memory aggregates that are defined for a cube.

Note: Aggregate Advisor formulates in-memory aggregate recommendations and can also
suggest aggregate tables to augment the loading of in-memory aggregates.

During the loading of in-memory aggregates, whenever possible, Cognos Dynamic Cubes
load an in-memory aggregate from available, previously loaded in-memory aggregates. This
feature is only supported for measures with associated aggregation rules, such as SUM,
MAX, MIN, and COUNT. It is enabled by default. Enabling this feature helps to reduce the
number of queries posed to the underlying relation database, thus reducing load on the
database and in most cases, reducing the time required to load a set of in-memory
aggregates. To disable this feature, add the advanced property UseStackedAggregates to the
query service and assign it the value of false.

The size of the in-memory aggregate cache is specified in the configuration properties of a
dynamic cube. This setting is a maximum limit. An aggregate cache size of zero disables the
aggregate cache.
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When starting a cube, the Dynamic Cube engine issues queries for data to populate the
in-memory aggregate cache in parallel. However, the cache is loaded on a first-come basis. If
an aggregate result does not fit into the cache, it is discarded. If the cache is full, no more
queries are issued to retrieve aggregate values.

A dynamic cube can be configured for automatic optimization of in-memory aggregates. This
configuration setting triggers a lite version of Aggregate Advisor to run intermittently against
the cube and perform background updates of the in-memory aggregate cache while the cube
is running. The automatic optimization process commences 1 hour after cube start and then
runs every hour after the previous cycle completes.

2.3.5 Data cache

The data cache contains the result of queries posed by the MDX engine to a dynamic cube
for data values. Each query is posed as a set of tuples and each tuple in the set specifies a
single measure for which a value is required. The data obtained by each of these queries is
stored in the data cache as a cubelet, a multi-dimensional container of data. The purpose of
this cache is to store previously retrieved values for reuse in subsequent requests. Thus, the
data cache is a collection of cubelets. These cubelets are continuously reordered to reduce
the time that is required to search for data in the cache. The cache is also flushed of some of
its data when it is nearly full, removing the cubelets that were least used to make room for
more recent data.

A request for data from the MDX engine can be satisfied by values that exists in the data
cache or in-memory aggregate cache. However, it is possible that the data required to satisfy
the request might not be present in either cache, or that only a part can be retrieved from one
of the caches. If this occurs, the dynamic cube engine obtains the data either by aggregating
values available in the aggregate cache, or querying the underlying relational database.

Data inside the data cache is shared among all users, which can be done because security is
applied in a layer above the data cache. This approach ensures that users are provided
access only to data to which they have been granted access or to which they have not been
denied access.

Both dynamic (or base) cubes and virtual cubes can be assigned a data cache. If a cube is
not directly accessible by users, that is, the cube has no packages associated with it, a data
cache is not necessary. However, if a cube is being used to retain historic data as part of a
virtual cube, then a data cache on this base cube is useful because it ensures that the historic
data remains in memory even when the latest data in another base cube is updated.

2.4 Dynamic cubes query processing

This section describes the types of query processing that can be used by the query service:
Metadata and online analytical processing (OLAP).

2.4.1 Metadata query processing in the query service
Most metadata requests, either those posed by a client application (to populate a metadata

browser) or those issued by the DQM query planner (to validate metadata references inside a
query) are managed by the metadata framework (MFW) component of the query service.
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When searches are made for members within a hierarchy or level within a metadata browser,
these searches are performed by the MDX engine of the query service, which in turn obtains
the required member information directly from the underlying dynamic cube.

A dynamic cube maintains all of its metadata in memory, including information about the
following objects:

» Cube

Dimensions

Hierarchies

Levels

Members

Properties

Measures (including calculated measures)

vVvyvyvyYYyypy

2.4.2 OLAP query processing in the query service

OLAP query processing occurs as a result of reports and analyses being processed by the
report server. The report server issues one or more corresponding queries to the query
service for processing. These requests from the report server are posed in XML. When it
receives a command for execution, the query service first reads the command type to
determine how to dispatch the command inside the server. A query is first dispatched to the
query planner, and if that is successful, it is then dispatched to the query execution engine for
execution of the final query plan.

The query planner, described in 2.4.1, “Metadata query processing in the query service” on
page 54, interacts with the DQM MFW component during query planning to validate (bind)
metadata references inside a query, including items such as dimension and member
references. The MFW4J component, in turn, interacts with the Cognos Dynamic Cubes OLAP
data provider (ODP) metadata interface to obtain metadata. This component in turn retrieves
the necessary metadata from the cube itself.

The outcome of successful query planning against any OLAP data source in DQM is an MDX
query. In the case of Cognos Dynamic Cubes, the query is run inside the query service by
using its own MDX execution engine. Following this query execution process flow, the MDX
engine typically interacts with both the metadata and the query strategy interfaces of Cognos
Dynamic Cubes to obtain metadata and data from a dynamic cube.

The final output of the execution of the MDX query is a cross tabular result set. The result set
is then processed by the result set component of the query service, which converts the query
results into a format that the report server can accept.
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Figure 2-30 shows a conceptual overview of OLAP query processing in the query service.
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Figure 2-30 Conceptual overview of OLAP query processing in the query service

The process of querying a dynamic cube is described in more detail in the following steps:
1. A match for the posed query is searched for in the query service plan cache.

a. If the query is found, the run tree that is stored in the cache is used and no query
planning occurs.

b. Otherwise, query planning is performed on the posted query, the result of which is an
MDX run tree.

2. Cognos Dynamic Cubes searches the cube result set cache for a match to this MDX
query.
a. If a match is found and the security views of the result and the current user also match,
the result set is returned to the query service for further processing.

b. Otherwise, the MDX engine runs the run tree, running nodes as it walks the tree.

3. Members and member metadata are retrieved from the metadata cache of the cube to
satisfy particular nodes of the run tree.
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For particular nodes, such as FILTER and TOPCOUNT, the cube expression cache is
checked for previously computed results.

a. If none are found, the expression is evaluated and if applicable, the result set is added
to the expression cache.

b. When a run tree node requires data from a dynamic cube, a request is made to the
cube.

Cognos Dynamic Cubes first checks the cube data cache for cubelets that contain the
data required to satisfy the data request.

a. If all of the data required is found, a result set is returned to the MDX engine containing
all of the requested data.

b. Otherwise, Cognos Dynamic Cubes examines the in-memory aggregate cache of the
cube. The cubelets inside the in-memory aggregate cache are used only if they are
able to provide values for all of the tuples within the remaining data request. That is, the
tuples must contain all members in each hierarchy that are from the same level.

A cubelet from the in-memory aggregate cache can be used if it matches the levels of
the tuples for the requested data values, or if the data in the cubelet can be rolled up to
the level requested. If aggregation is required, the resulting values are stored in the
cube data cache for reuse by subsequent queries.

There are actually two searches performed: The first search for an exact level match
and, if that fails, a second search for cubelets that can be rolled up. If there are multiple
cubelets that can be used, Cognos Dynamic Cubes uses a heuristic algorithm to
determine the most efficient cubelet to use.

If there are still tuples for which data has not been retrieved, Cognos Dynamic Cubes then
queries the underlying relational database for the remaining values. The tuples resulting
from this query are organized into groups of identical levels for each hierarchy.

Cognos Dynamic Cubes examines the cube metadata for in-database aggregates to
determine whether there is an aggregate table in the database that can be used to obtain
the required values for each query group. Queries are then directed to aggregate tables or
the original fact table, as required.

Data retrieved from the database is stored in cube data cache and then added to the result
set that is returned to the MDX engine.

The flow from step 3 through step 8 is repeated recursively, following on the structure of the
run tree, until the final result is computed.

Caching considerations during OLAP query processing.

Each cache inside a cube attempts to provide data values for the unresolved portion of a
query after the previous cache finishes attempting to provide data:

»

The caches at the beginning of this processing flow are coarse grained, smaller, and
provide less reuse and sharing. For example, an entry in the result set cache contains only
the output of an MDX query and can be shared only by users with the same combination
of security views as the user who first ran the query.

The caches at the end of the flow are more fine grained, larger, and support more reuse
and sharing. For example, the in-memory aggregate cache might contain gigabytes of
detailed data, but this data can be shared among all users regardless of their assigned
security privileges. The reason being that the data retrieved from this cache passes
through more security layers before it is matched to a result set.

Because the in-memory aggregate cache is preinstalled into memory, its contents are
typically based on prior workload. Because this data can be further aggregated, the
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in-memory aggregate cache can be thought of as the primary cache of a dynamic cube. This
is not the case for virtual cubes, as they do not have their own in-memory aggregate caches,
and instead they rely on the in-memory aggregate caches of their base cubes.

If a cube is not assigned an in-memory aggregate cache, then the data cache becomes the
primary cache. Otherwise, the data cache plays a secondary role of caching the values that
do not directly access the in-memory aggregate cache during OLAP query processing.

During general query execution, queries that are posed to virtual cubes are decomposed into
separate queries for each of the underlying cubes. The results of these decomposed queries
are then merged using the merge rule that is specified in the definition of the virtual cube. The
benefit of virtual cubes becomes most apparent when observing query decomposition of
requests for data values against this kind of cube. For example, if a measure from a virtual
cube is present in only one of the two underlying (base) cubes, then only that cube is queried
for its corresponding measure value.

Figure 2-31 shows query decomposition with virtual cubes.

[Sales] by Dates ([2011], [Jan 2012], [Feb 2012])

[Sales] by [2011] [Sales] by [Jan 2012], [Feb 2012]

Historic
SEIES
Cube

Figure 2-31 Query decomposition with virtual cubes

2.5 Using the database to evaluate set expressions
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For particular MDX functions, given a sufficiently large input set, Cognos Dynamic Cubes
pushes the evaluation of the expression down to the underlying database for execution. This
feature is called query pushdown and allows the database to be used to evaluate large set
expressions.

Without this feature, those MDX functions, such as TOPCOUNT, would retrieve large sets of
data from the database and perform the function in the MDX engine. The transfer of the large
data sets, which can be in the range of millions of rows of data, can degrade query
performance.
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The intent of query pushdown is to use the proximity of the relational database management
system (RDBMS) to the data, allowing the operation to be performed without requiring the
transfer of the data to the MDX engine. The effect of this feature is similar to that of a cache,
in that it provides faster response time and has lower and more consistent resource
requirements.

Query pushdown is supported for the FILTER, TOPCOUNT, and TOPSUM functions, but is
not supported in the following cases:

Sets of members from different levels of the same hierarchy

Parent-child hierarchies

Semi-aggregate measures

Measures with an UNKNOWN aggregation rule

Complex numeric expression in the count parameter of the TOPCOUNT function
Calculated members and measures in the numeric expression

Sets containing both negative values and nulls

vVVvyYvYyVvYYvYYyvYyYy

Pushdown is also not supported for queries that are posed to virtual cubes. Keep in mind that
virtual cubes do not have direct access to the underlying database.

2.6 Management of Cognos Dynamic Cubes

DQM accepts most of its commands from the report servers by using an XML protocol
through a single port open for all such requests, including report execution and metadata
retrieval. DQM, as a Cognos service (the query service), also accepts Bl bus requests,
notably those that are used to manage dynamic cubes. In addition, DQM also supports JMX,
which is used to implement portions of the Cognos Administration interface for managing
requests.

When any of the cube management requests are received by the query service, they are
directed to the Cognos Dynamic Cubes engine, which then dispatches the request
(command) to the specified cube. The following are examples of cube management requests:

Start cube

Stop cube

Restart cube

Refresh metadata cache
Refresh data cache
Refresh security

Clear workload log

View messages

VVYyVYyVYVYVYYVYY

Cognos Dynamic Cubes ensures that concurrent administrative commands are handled in a
logical fashion and that concurrent user report executions behave correctly when any of these
commands occur. For example, a request to refresh the metadata cache of a cube fails
immediately if that cube is being stopped.

Looking at this example, when the member cache of a cube is refreshed, queries continue to
run by using the existing member cache while a new member cache is constructed in the
background. When the new cache is constructed, all new queries reference the new member
cache. Any queries that are running when the new cache is made available continue to use
the old cache. The old cache is only discarded after all queries that reference it have
completed running.
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Although this approach does require extra memory (enough memory to store two versions of
the member cache in memory at one time), user queries can continue to operate normally
and with consistent performance while the member cache is being refreshed.

The process of refreshing the data cache is straightforward. Because the data cache is
constructed on demand, a request to refresh the data cache results in the construction of a
new cache. All new queries use (and populate) the new data cache, while queries that were
running at the time of the refresh continue to use the old cache. The old data cache is then
discarded when all queries that reference it complete execution.

Refreshing the data cache affects the other caches of the cube. Because the values in the
data cache are aggregated relative to the members in the member cache, a refresh of the
member cache implicitly causes a refresh of the data cache.

Similarly, when the data cache is refreshed, the expression cache and the result set cache
are also implicitly flushed. The reason is that the expression and result set caches are
contained within the data cache and must be synchronized with the data cache.

Finally, the in-memory aggregate cache is flushed and the queries that are used to populate
the aggregate cache are run again. While the queries that load the in-memory aggregate
cache are running, any user queries that are posed during that time are unable to take
advantage of these aggregates. The in-memory aggregates are made available to
subsequent queries after the data for a particular in-memory aggregate has been loaded.

2.6.1 Memory usage
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The Cognos administrator must determine the total amount of space required for all cubes on
a dispatcher and ensure that the query service is tuned accordingly, with sufficient resources
to start and query the cubes. Each query service is a JVM process with its own Java heap.
Each instance of a cube configured against a dispatcher is allocated space in the overall Java
heap of the dispatcher’s associated query service.

The query service not only hosts dynamic cubes, but also monitors memory usage and
queues or cancels queries against the cubes. Memory allocations within the query service
Java heap are managed by configuring the in-memory cache and data cache limits for each
cube. Overall heap size is managed using the JVM heap settings on the query service.
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Figure 2-32 shows cubes configured against multiple dispatchers and the running cube
instances hosted within the associated query service JVM of each dispatcher.
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Figure 2-32 Cube instances hosted in the query service JVMs of different dispatchers

There is no governor setting for limiting the amount of memory allotted to the member cache
of a dynamic cube. However, it is possible to estimate the size of this cache accurately. In
some cases, the member cache size can also be reduced by allowing multiple cubes to share
the member cache of one or more dimensions. This behavior can be established for all cubes
that use the same dimensions and are hosted on the same dispatcher.

It is also not possible to set a governor limit for the temporary query space associated with the
execution of queries against a dynamic cube. The temporary query space is used to create
an intermediate member or cross-join sets and result sets during query processing. The
amount of space that is required varies according to the types of reports or analyses involved
and the nature of the queries themselves. If necessary, query execution can also use any
unused in-memory aggregate cache space allocation. However, the query service monitors
memory usage, and if the memory usage exceeds 90% of the available JVM heap, the query
service begins canceling queries to reduce amount of memory used. Therefore, a
resource-intensive query can be canceled during the regular course of business, yet can run
successfully in off peak hours when more memory is available to individual queries.
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Figure 2-33 shows memory allocations in the Java heap of a query service.
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Figure 2-33 Memory allocations in the Java heap of a query service
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Both the member and in-memory aggregate caches are loaded fully when a cube starts and
remain in memory until the cube is stopped. The data cache is loaded on demand as queries
against the cube are processed. This cache has the capacity to expand and contract over
time. The size of the data cache is monitored continually by the Cognos Dynamic Cubes
engine and will be partially flushed, giving priority to the most used data. Data cache flush
occurs at 90% capacity or in accordance with the query service advanced environment
settings back to 60%.

The Java heap metrics for each query service are presented in the System tab of Cognos
Administration. The query service dynamic cube management and Java heap tuning settings
should be monitored regularly and adjusted where necessary to ensure that sufficient
resources are available to support the cubes.
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Figure 2-34 shows the Java heap metrics for a query service.
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Figure 2-34 JVM heap metrics for a Query Service

Figure 2-35 shows where to find the in-memory and in-database cache limit settings for a
dynamic cube instance.
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Figure 2-35 Setting in-memory and in-database cache limits for a dynamic cube
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2.6.2 Data currency

Dynamic cubes can be updated on a near-real time basis. However, they are likely to be
stopped and started regularly around scheduled ETL data loads. Their heavy reliance on
strict structural rules in the underlying data warehouse mean that ETL processes are an
important consideration in managing dynamic cubes.

Aggregate tables contribute significantly to the efficiencies of the Cognos Dynamic Cubes
engine, but can also add to the amount of ETL processing required. Building these tables in
layers to create stacked aggregates can reduce the constraints imposed by a fixed ETL time
window. Stacked aggregates can reduce ETL query time by ensuring that each table has
significantly fewer records that the one on which it is based. This concept is described in more
detail in “ETL window impacts” on page 423.

2.6.3 Communication
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Aligning the needs of dynamic cube administrators, modelers, and business users with an
organization’s corporate, IT, and information management strategies is an essential
consideration for managing a solution that includes Cognos Dynamic Cubes. The best gains
from Cognos Dynamic Cubes are obtained when there is effective communication between all
parties in this mix.

The following people need to work together, understand the vernacular, and reach a common
ground:
» Cube modelers: They are affected by and affect the other parties.

» Relational DBAs: They must understand dimensions and OLAP structure, and also star
schema structures and data warehouse design.

» Report authors: They must be able to use member functions and understand OLAP
constructs.

» Cognos administrators: They must become familiar with managing the actual dynamic
cube data source.

» Combined DBA and ETL involvement: Implement in-database aggregate
recommendations and other tuning practices.

» Combined DBA and security administrators involvement: Implement table-based security
filters.

Making the investment in devising and maintaining these channels of communication are a
key contributor to the establishment of a reliable and manageable Cognos Dynamic Cubes
solution.
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Installation and configuration of
IBM Cognos Cube Designer and
IBM Cognos Dynamic Query
Analyzer

This chapter helps you prepare your environment and install IBM Cognos Cube Designer and
IBM Cognos Dynamic Query Analyzer so you can use IBM Cognos Dynamic Cubes in your
Cognos BI environment.

For the most recent information about Cognos Dynamic Cubes installation and configuration,
see the Dynamic Cubes Installation and Configuration Guide 10.2.2 in the Cognos Business
Intelligence 10.2.2 Product Documentation web page at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042003

For the most recent information about Dynamic Query Analyzer installation and configuration,
see the Dynamic Query Analyzer Installation and Configuration Guide 10.2.2 in the Cognos
Business Intelligence 10.2.2 Product Documentation web page at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042003

This chapter contains the following sections:

» Introduction

Cognos Cube Designer operating requirements

Cognos Dynamic Cubes hardware requirements for the Bl Server
Installing IBM Cognos Cube Designer

Installing Cognos Dynamic Query Analyzer
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3.1 Introduction

Fully understanding the various components of IBM Cognos 10.2.2 and its architecture is
important. All the components are described in the documentation that is included with the
software. Also, review Chapter 2, “IBM Cognos Dynamic Cubes architecture” on page 13,
which explains in detail the architecture of Cognos Dynamic Cubes.

The remaining chapters in this book refer to Cognos Dynamic Cubes sample data. This
sample data is available in the IBM Cognos 10.2.2 installation files and should be installed by
the Cognos administrator.

For information about purpose, content, location, installation, and setting up the IBM Cognos
Business Intelligence samples, see the IBM Knowledge Center at:

http://www-01.ibm.com/support/knowledgecenter/SSEP7J _10.2.2/com.ibm.swg.ba.cognos.
inst_cr_winux.10.2.2.doc/c_instsamplesoverview.htm]

3.2 Cognos Cube Designer operating requirements

Before you use Cognos Dynamic Cubes, prerequisite components must be installed and
running to ensure a successful implementation.

This section outlines the key components that are necessary before you install Cognos Cube
Designer.

3.2.1 IBM Cognos 10.2.2 Business Intelligence Server

Cognos Dynamic Cubes is a component of IBM Cognos 10.2.2 Business Intelligence, so it
requires having an existing IBM Cognos 10.2.2 Business Intelligence Server in the network.
At a minimum, the Business Intelligence Server should have a gateway, an application tier,
and a content store readily available.

The workstation where Cognos Cube Designer will be installed must have network access to
the Business Intelligence Server. Authenticating in IBM Cognos Connection through a web
browser is a good way to test the connectivity.

IBM Cognos 10.2.2 Business Intelligence Server is available in a 32-bit and 64-bit version. To
be able to use Cognos Dynamic Cubes, the 64-bit version of the server must be installed.

Also, ensure that JDBC connectivity is configured to your data warehouse from the Bl server.
Consult the Business Intelligence Installation and Configuration Guide at:

http://www-01.ibm.com/support/docview.wss?uid=swg27042003

3.2.2 IBM Cognos 10.2.2 Report Server

IBM Cognos 10.2.2 Business Intelligence provides a 32-bit and 64-bit version of the report
server. By default, the report server is set to use the 32-bit version only.
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Because Cognos Dynamic Cubes is based on the Dynamic Query Mode, if you do not need
to support a 32-bit technology such as a PowerCube, enable the 64-bit version of the report
server as shown in Figure 3-1.

Complete the following steps to enable the 64-bit report server:

1. Go to the IBM Cognos Configuration.

2. In the Explorer window, click Environment.

3. For the Report Server execution mode, select the 64-bit option.

4. Save the Cognos Configuration and restart the IBM Cognos Service.

File Edit WView Actions Help

b @ B @ En

Explorer Environment - Group Properties

E} Local Configuration

Value

‘[E Ty B b b =
_@ Logging Allow namespace override? Falze
17 -[0] Fite * Dispatcher URIs for gateway http: /flocalhost:9300/p2pd/serviet/dispatch/ext
@ 1BM Cognos services C?nh'olle:lURI for Qahe.i\ay http: {flocalhost: 80 ibmcognos controllerServer
[ 18M Cogros 10.2.185 LT LA 13
@ Portal Services # External dispatcher URI http: {flocalhost: 9300/p2pd/serviet/dispatch
=-[B Security # Internal dispatcher URI http: /flocalhost:9300/p2pd/serviet/dispatch
_@ Authentication Dispatcher password
IE' External JMX port i]
Cognos ) .
External JMX credential FEEREERRERER
-|0] oap : :
il D Other * Report Server execution mode | 32-bit o |
_@ Cryptography Other URI Settings 32-hit
i # Dispatcher LRI for external applications _
e * . . =
@ Replication Content Mffnﬁger URIs http: /flocalhost: 3300/p2pd/serviet
... 18M Cognos Application Firey || FOMESettinos . _
5).[2 Data Access # Physical fonts locations . jbinffonts; C: \Windows\FOMNTS
= Physical fonts map «dlick the edit button>
—@ Content Manager bed o ) P
| E Content Store Fonts to embed (ba repor.t service) < | e e ft utton >
@ Mobile Fonts to embed (report service) <dick the edit button= "
@ Notification Spedifies the Report Server execution mede.
@ Human Task and Annotation
—@ IBM Cognos. .. The 64-bit mode is applicable only to 64-bit installations.
i [l contributor Data Server
£ m >

Figure 3-1 IBM Cognos Configuration Report Server execution mode (64-bit)

3.2.3 Java Runtime Environment Libraries

Cognos Dynamic Cubes requires IBM Java 6 SR 10 FP1 or newer version of the Java
Runtime Environment (JRE) libraries. IBM Cognos 10.2.2 Business Intelligence Server on
Microsoft Windows automatically installs an IBM version of the JRE.

3.2.4 Supported relational databases

For the most recent information about data warehouse platforms (relational databases) that
are supported for use with Cognos Dynamic Cubes, see Cognos Business Intelligence
Supported Software Environments at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042164

Select the tab that corresponds to your Cognos Business Intelligence version, for example,
10.2.2, and then click Software (including application servers, data sources, and web
browsers), select the Supported Software tab, and click Data Sources.
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3.2.5 Cognos Cube Designer supported operating systems

For current version information of supported operating systems for Cognos Cube Designer,
see the IBM Support website that describes supported environments. Select your Cognos
Business Intelligence version and select Requirements by Platform. Select Windows (Cube
Designer is only supported on Windows) and then hover over the version you are using.

http://www.ibm.com/support/docview.wss?uid=swg27014432

3.3 Cognos Dynamic Cubes hardware requirements for the Bl

Server

For more information about hardware requirements, see Understanding Hardware
Requirements for Dynamic Cubes in the Business Analytics proven practices website at:

http://www.ibm.com/developerworks/analytics/practices.html
You can also use the hardware sizing calculator from Cognos Cube Designer. For more

information, see 16.2, “Cube Designer and Framework Manager paradigms compared” on
page 520.

3.4 Installing IBM Cognos Cube Designer
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The most common method of installation for IBM Cognos Cube Designer is called attended
installation. This method involves the use of the Cognos Cube Designer installation wizard
that guides you through all of the necessary steps to correctly install the application on the
workstation.

This book covers only the attended installation method. For instructions to use the unattended
installation method, see IBM Cognos Dynamic Cubes Version 10.2.2 Installation and
Configuration Guide at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042003
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Complete the following steps to install Cognos Cube Designer:

1. Start the installation by going to the location of the installation files in the root folder
where the iso tar file is extracted. Right-click Autorun.inf and select Install (Figure 3-2).

Name

| documentation

L. winx64h

I zipfiles

& Autorun.inf
Open
Install
Print

Figure 3-2 Run Autorun.inf

2. Depending on the security level that is set at the workstation, you might be prompted to
confirm the correct file (Figure 3-3). Click Yes.

“ User Account Control Y

Do you want to allow the following program to make

changes to this computer?

¥ Program name:  [BM Cognos InstallStream
Verified publisher; IBM Canada Ltd.
File origin: Hard drive on this computer L
'\:" Show details Yes I l No

Change when these notifications appear

- "

Figure 3-3 Security warning
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An IBM welcome window opens (Figure 3-4), followed by the first option of the installation
wizard (Figure 3-5).

IBM® Cognos® InstallStream
Version 10.2.2 ~

Licansad Matrials - Proparty of IBM Corp. © Copyright IEM Corporation and othar(s) 2004, 2014. IBM, tha IBM logo, ibm.com and
Cognas ara trademarks or ragisterad tradamarks of Intemational Business Machines Comp., ragistered in many juris ns workdwida. A
cumant list of IBM rademarks is available on tha Wab at www.ibm.comilegalicopytrada.shimi. Othar product and sarvica namas might ba
tradamarks of IBM or othar companies. This Program is licansad under the tarms of tha licanse agreamant mpanying tha Program.
This licansa agreemeant may ba eithar located in a Program directory folder or library idantified as "Licens&™ or "Mon_|BM_Licansa®, if
applicabla, or provided as a printad licansa agreamant. Plaase read the agreamant carafully befora using the Program. By using tha
Program you agres to these tarms.

Figure 3-4 IBM Cognos InstallStream welcome window

3. Select a language, and then click Next (Figure 3-5).

Notice on this window that you can click the Installation Guide and Release Notes link to
view the manual.

'13 IBM Cognos Cube Designer @
Welcome to the Installation Wizard -—I
P Welcome
IBM License Agreement The Installation Wizard helps you install products or add components to an existing
Mon IBM License Agreement installation.

Installation Location
Component Selection

Shortcut Folder For detailed information, view the Installation Guide and Release
Summary Motes.

Progress

Finish Installation Language Selection

Selectthe language you wantto use to run this install.

Deutsch (German)
English  (Defaulf)
Espafidl  (Spanish)
Francais (French)

4 [ »

You can select'Back' at any time to change your selections.

Please select 'Next' to startinstalling.

Figure 3-5 Language selection
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4. The IBM License Agreement window opens (Figure 3-6). Read the terms of the license

agreement. If you agree with these terms, select | Agree, and then click Next.

Welcome

P IBM License Agreement
MNon IBM License Agreement
Installation Location
Component Selection
Shortcut Folder
Summary
Progress
Finish

IBM License Agreement

International Program License Agreement -
Part1-General Terms

BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, CLICKING ON AN
"ACCEPT"BUTTON, OR OTHERWISE USING THE PROGRAM, LICENSEE
AGREES TO THE TERMS OF THIS AGREEMENT. IF YOU ARE ACCEPTING
THESE TERMS ON BEHALF OF LICENSEE. YOU REPRESENT AND
WARRANT THAT YOU HAVE FULL AUTHORITY TO BIND LICENSEE TO
THESE TERMS. IF YOU DO NOT AGREE TO THESE TERMS,

*DONOT DOWNLOAD, INSTALL, COPY, ACCESS, CLICK ON AN "ACCEPT"
BUTTON, OR USE THE PROGRAM; AND

*PROMPTLY RETURN THE UNUSED MEDIA, DOCUMENTATION, AND
PROOF OF ENTITLEMENT TO THE PARTY FROM WHOM IT WAS OBTAINED
FOR A REFUND OF THE AMOUNT PAID. IF THE PROGRAM WAS

By clicking on the "l Agree" below, you agree to the terms of the license agreement
and non-IBM terms, if applicable.

@ |Agree

(" IDisagree

Figure 3-6 IBM License Agreement

The first window of the installation wizard opens (Figure 3-7) that lists the installation

location.

Welcome

IBM License Agreement

MNon IBM License Agreement
P Installation Location

Component Selection

Shortcut Folder

Summary

Progress

Finish

Installation Location

Installation Directory:

Ib:\Program Files\ibm\cognos\c10_64 |
—Server Use Type
@ Production

¢~ Non-Production

Choose Non-Production if you are installing for test or demonstration usage. lfyou
wantto change the usage type after installation, run the installation again and select
the appropriate usage type.

Local disk space information:

Drive | Available | Required Estimate | Drive Type
=1(C) 147.01 GB 1.70GB Local

Figure 3-7 Installation location

Chapter 3. Installation and configuration of IBM Cognos Cube Designer and IBM Cognos Dynamic Query Analyzer

71



5. In this window, you can change the installation location. By default, the installation
directory is C:\Program Files (x86)\ibm\cognos\c10. Some business requirements
might determine the use of a different directory. For example, some organizations allow
only the operating system to be on the C drive, whereas other applications, such as
Cognos Dynamic Cubes, must be installed on a secondary drive. Use this window to
change the default location if necessary.

6. The Component Selection window opens (Figure 3-8). Cognos Dynamic Cubes is a single
component named IBM Cognos Cube Designer. This option is selected by default. Click
Next.

e —

Welcome Component Selection -

IBM License Agreement
Mon IBM License Agreement
Installation Location

» Component Selection
ShortcutFolder || T |

Which components do you wantto install or upgrade?

IBM Cognos Cube Designer [Selected]

Summary
Progress
Finish

—Description Disk Space
Installs IBM Cognos Cube Designer - Total required:
|| component{s) on one computer. 170 GB.

Figure 3-8 Component selection
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7. The Shortcut Folder window opens (Figure 3-9). In this window, you can select the Start
Menu folder where you want to install the Cognos Cube Designer application. By default,
the Cognos Cube Designer shortcut is placed in the IBM Cognos 10 folder.

In this window, you can also make available the Cognos Cube Designer shortcut to all
users for that workstation, or you can limit the shortcut to only the user account that you
are using to install the application. Security is the main reason why some organizations
might want to limit the shortcut to only the installation user, especially when multiple users
have access to the same workstation.

When you finish with your selections, click Next.

ﬁ

Shortcut Folder
Welcome

IBM License Agreement
Mon IBM License Agreement
Installation Location
Component Selection

» Shortcut Folder
Summary
Progress
Finish

Shortcuts will be added to the folder shown.

To putthese shortcuts in a different folder, select an existing folder from the list, or
enter a new folder name.

Program folder:

Existing folders:

7-Zip -
Accessories

Administrative Tools @
Adobe

ATAET Global Network Client

[¥ Make the shortcuts visible to all users

Figure 3-9 Shortcut folder

Chapter 3. Installation and configuration of IBM Cognos Cube Designer and IBM Cognos Dynamic Query Analyzer 73



8. The Installation Summary window opens (Figure 3-10). It lists all the options that you
selected during the installation for you to review. If you want to change a setting, click
Back to go through all the options of the installation wizard. Make any necessary changes
and return to the installation summary. When you are satisfied with your selections, click
Next.

Welcome Installation Summary —
IBM License Agreement . . .
Non [BM License Agreement The Installation Wizard is ready to install the components you selected.
Installation Location If you want to review or change any settings, select 'Back".
Component Selection If you are satisfied with the settings. select'Next'.
Shortcut Folder
» Summary
P.ro.gress Current Settings:
Finish

Selected Components:

Awvailable: Required Estimate:
147.04GE  1.70 GB

Cialog Entry Information:

[Installation Location
C:\testinstall

Shortcut Folder

< |

Figure 3-10 Installation summary
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The installation wizard begins the installation on the workstation. A progress window
opens (Figure 3-11).

Welcome Installation Progress —

IBM License Agreement
MNon IBM License Agreement
Installation Location
Component Selection
Shortcut Folder
Summary

P Progress
Finish

Installing 8 of 170 total components

[]

Figure 3-11 Installation progress

9. When the installation is complete, a Finish window opens (Figure 3-12). You can review
the transfer log and summary-error log. Click Finish to complete the installation.

W Finish [
elcome
IBM License Agreement
Non IBM License Agreement The Installation Wizard is complete.
Installation Location All selected components were transferred successfully.
Component Selection
Shortcut Folder
Summary
Progress
P Finish

View the transfer log. I

View the summary-error log. |

Please select 'Finish' to close the Wizard.

Figure 3-12  Finish window
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3.5 Installing Cognos Dynamic Query Analyzer

Dynamic Query Analyzer (DQA) is a troubleshooting application that analyzes the query logs
generated by dynamic cube query requests. It provides a straightforward graphical interface
to help you understand and analyze queries for performance tuning.

Dynamic Query Analyzer can be installed on Microsoft Windows or Linux. It is available in
32-bit and 64-bit versions on Windows and 64-bit only on Linux. This book only describes the
Microsoft Windows 64-bit version. The Microsoft Windows 32-bit version uses the same
installation method, except that the default location is different.

If you want to install the Linux version of the Dynamic Query Analyzer, see the installation
guide that is included with IBM Cognos BI 10.2.2.

3.5.1 Cognos Dynamic Query Analyzer installation requirements

DQA can be installed locally on, or remotely from, your IBM Cognos Bl Server. The
installation folder can be independent or shared with other IBM Cognos software
components. There are no inherent dependencies. Consult the Dynamic Query Analyzer
Installation and Configuration Guide 10.2.2 for available configuration options:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042003

3.5.2 Installation procedure
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Complete the following steps to install Dynamic Query Analyzer:

1. Go to the location of the installation files in the root folder where the iso tar file is
extracted. Right-click Autorun.inf and select Install (Figure 3-13).

Name

documentation

winx64h
zipfiles
1| Autorun.nf
Open
Install
Print

Figure 3-13 Autorun.inf
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2. Depending on the security level set at the workstation, you might be prompted to confirm
the correct installation file (Figure 3-14). If so, click Yes.

<
\':Q‘ User Account Control M

) Do you want to allow the following program to make

& changes to this computer?

Program name:  IBM Cognos InstallStream

Verified publisher: IBM Canada Ltd.
File origin: Hard drive on this computer

":" Show details Yes l I No

Change when these notifications appear

Figure 3-14 Security warning

An IBM welcome window opens (Figure 3-15), followed by the first option of the installation
wizard (Figure 3-16 on page 78).

IBM= Cognos® InstallStream
Version 10.2.2

Proparty of IBM

Caorp. ® Copyright IBM C
darm fn

Figure 3-15 IBM Cognos InstallStream welcome window
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3. Select a language to use during the installation and click Next (Figure 3-16).

» Welcome
IBM License Agreement
MNon IBM License Agreement
Installation Location
Component Selection
Shortcut Folder
Summary
Progress
Finish

Welcome to the Installation Wizard

The Installation Wizard helps you install products or add components to an existing
installation.

For detailed information, view the Installation Guide and Release
MNotes.

Installation Language Selection

Selectthe language you wantto use to run this install.

Deutsch (German)
English
Espafidl  (Spanish)
Francais (French)

4 [y »

You can select'Back' at any time to change your selections.

Please select 'Next' to start installing.

Figure 3-16 Language selection

Notice on this window that you can click the Installation Guide and Release Notes link to

view the manual.
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4. The IBM License Agreement window opens (Figure 3-17). Read the terms of the license
agreement. When you fully understand and agree with these terms, select | Agree and

click Next.
ﬁ oIVI LOanos L'Yna JUENY ANalyZeE ! x |‘
Welcome : IBM License Agreement .-I

P IBM License Agreement
MNon IBM License Agreement

International Program License Agreement -

Installation Location

Component Selection Part1- General Terms E‘
Shortcut Folder

Summary BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, CLICKING ON AN
Progress "ACCEPT"BUTTON, CR OTHERWISE USING THE PROGRAM, LICENSEE

Finish AGREES TO THE TERMS OF THIS AGREEMENT. IF YOU ARE ACCEPTING

THESE TERMS ON BEHALF OF LICENSEE. YOU REPRESENT AND
WARRANT THAT YOU HAVE FULL AUTHORITY TO BIND LICENSEE TO
THESE TERMS. IF YOU DO NOT AGREE TO THESE TERMS,

*DONOT DOWNLOAD, INSTALL, COPY, ACCESS, CLICK ON AN "ACCEPT"
BUTTON, OR USE THE PROGRAM; AND

*PROMPTLY RETURN THE UNUSED MEDIA, DOCUMENTATION, AND
PROOF OF ENTITLEMENT TO THE PARTY FROM WHOM IT WAS OBTAINED
FOR A REFUND OF THE AMOUNT PAID. IF THE PROGRAM WAS

By clicking on the "l Agree" below, you agree to the terms of the license agreement
and non-IBM terms, if applicable.

(" IDisagree @ |Agree

Figure 3-17 License agreement
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The first window of the installation wizard opens that shows the installation location
(Figure 3-18).

Installation Location
Welcome

IBM License Agreement

Mon IEM License Agreement Installation Directory:

P Installation Location Ib:\Program Files\ibm\cognos\c10_64 |
Component Selection
Shortcut Folder it
Summary (@ Production
Progress
Finish = Mon-Production

Choose Non-Production if you are installing for test or demonstration usage. fyou
want to change the usage type after installation, run the installation again and select
the appropriate usage type.

Local disk space information:

Drive Available Required Estimate Drive Type
= (C) 14566 GB 1.74 GB Local

Figure 3-18 Installation location

In this window, you can change the installation. By default, when you install the 64-bit
version, the installation directory is C:\Program Files\ibm\cognos\c10 64. A different
default location might be necessary for some business requirements. For example, some
organizations allow only the operating system to be on the C drive, whereas other
applications, such as Dynamic Query Analyzer, must be installed on a secondary drive.
Use this window to change the default location.

After you select the correct location for the installation, click Next.
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5. The Component Selection window opens (Figure 3-19). IBM Cognos Dynamic Query
Analyzer is a single component. This option is selected by default. Click Next.

Welcome Component Selection —
IBM License Agreement
Non IBM License Agreement Which components do you wantto install or upgrade?

Installation Location
» Component Selection

IBM Cognos Dynamic Query Analyzer [Selected]
Shortcut Fold -
Su?nm:ryo & ey =| Dynamic Query Analyzer Component [Selected]
Progress
Finish

—Description

Disk Space————

Dynamic Query Analyzer Component -

Total required:
569.97 MB

Figure 3-19 Component selection

Chapter 3. Installation and configuration of IBM Cognos Cube Designer and IBM Cognos Dynamic Query Analyzer 81



6. The Shortcut Folder window opens (Figure 3-20). In this window, you can select the Start
Menu folder where you want to install the Dynamic Query Analyzer application. By default,
the Dynamic Query Analyzer shortcut is placed on the IBM Cognos 10 folder.

In this window, you can make available the Dynamic Query Analyzer shortcut to all users
for that workstation, or you can limit the shortcut to only the user account that you are
using to install the application. Security is the main reason why some organizations might
want to limit the shortcut to only the installation user, especially when multiple users have
access to the same workstation.

When you finish making your selections, click Next.

B IBM Cognos Dynamic Query Analyzer

ﬁ

Shortcut Folder
Welcome

IBM License Agreement
Mon IBM License Agreement
Installation Location
Component Selection

Shortcuts will be added to the folder shown.

To putthese shortcuts in a different folder, select an existing folder from the list, or

Qe enter a new folder name.
S
P:Jgjr?;:r:aasg Program folder:

Finish IBM Cognos 10 - 64]

Existing folders:

Cygwin-X -
eClaim

FSReader 3.0

Google Chrome E‘
IEM

IBM Applications
IBM Cognos 10 Samples

IDRA M AN A1 mbmns

[¥ Make the shortcuts visible to all users

Figure 3-20 Shortcut folder

82 IBM Cognos Dynamic Cubes



7. The Installation Summary window opens (Figure 3-21). This window lists all the options
that you selected during the installation. Carefully review all the settings. If you want to
change a setting, click Back to go through all the options of the Installation Wizard. Make
any necessary changes and return to the Installation Summary window. When you are
satisfied with your selections, click Next.

Welcome Installation Summary

IBM License Agreement . . . .

MNon IBM License Agreement The Installation Wizard is ready to install the components you selected.
Installation Location If youwant to review or change any settings, select 'Back'.

Component Selection If you are satisfied with the settings. select'Next'.

Shortcut Folder
» Summary
Progress

o Current Settings:
Finish

Selected Components:
IBM Cognos Dynamic Query Analyzer
Dynamic Query Analyzer Componen

Local disk space information:

Available: Required Estimate:
14565 GBE  569.97 MB

Dialog Entry Information:
[Installation Location
C:\testinstall

Figure 3-21 Installation summary
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The installation wizard starts installing the Dynamic Query Analyzer on the workstation. A
progress window opens (Figure 3-22).

; Installation Progress I

Welcome
IBM License Agreement
MNon IBM License Agreement
Installation Location
Component Selection
Shortcut Folder
Summary

P Progress
Finish

Installing 6 of 57 total components

]

Figure 3-22 Installation progress
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8. When the installation is complete, a Finish window opens (Figure 3-23). You can view the
transfer log and summary-error log. Click Finish to complete the installation.

E

Welcome Finish
IEM License Agreement

The Installation Wizard is complete.

Mon IBM Licenss Agresment All selected components were transfemed successfully.
Installation Location File configuration still required.
Component Selection
Shortcut Folder
Summary View the transfer log. i
Progress

P Firish View the summary-emor log. |

Please select "Finish'to close the Wizard.

Backup Location:
C\Program Files §<86) ibm*cognos’c 10huninstallbackup
“dga_20120818_1704"

Figure 3-23 Finish window
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3.5.3 Configuring Dynamic Query Analyzer

To be able to use Dynamic Query Analyzer, you must properly configure it to connect to the
IBM Cognos 10.2.2 Business Intelligence Server. Use the following procedure to configure
Dynamic Query Analyzer.:

1. Start Dynamic Query Analyzer. Click Start — Programs — IBM Cognos 10, and then
click IBM Cognos Dynamic Query Analyzer.

2. After Dynamic Query Analyzer is loaded, select Window — Preferences, as shown in
Figure 3-24.

|= | Preferences = @
- v v

| Cognos Server
General
> Appearance Dispatcher URL http://vott-arteta:9300/p2pd/serviet/dispatch
Cognos Server

Gateway URL  http://vott-arteta:80/ibmcognos/cgi-bin/cognos.cgi
Content Store

Key Binding To set the Dispatcher URI or Gateway URI select, Launch IBM Cognos Configuration
Logs
> Visualization Sign In Options
() Web Portal
@ Log in Dialog
Credentials

Anonymous Logon
Name:

Password:

Mamespace: l V]

l Validate ] l Refresh ] lRestore Defaults] l Apply ]

[ OK l l Cancel ]

Figure 3-24 Preferences

86 IBM Cognos Dynamic Cubes



3. Select Cognos Server from the navigation pane (Figure 3-25).

[® | Preferences = @

type filter text Cognos Server R T
General
. Appearance Dispatcher URL: http://vottox:9300/p2pd/serviet/dispatch Test

Cognos Server
Content Store
Key Binding
Logs

» Visualization

Gateway URL  http://vottox:80/ibmcognos/cgi-bin/cognos.cqi

To set the Dispatcher URI or Gateway URI select, Launch IBM Cognaos Configuration

Sign In Options
Web Portal

@ Log in Dialog

Credentials

Anonymous Logon
Name:

Password:

Namespace: | v|

| Validate | | Refresh | |Restore Defaults| | Apply |

[ OK l | Cancel |

Figure 3-25 Cognos server preferences

Update the following information:
— Dispatcher URI and Gateway URI

By default, the Dispatcher URI and Gateway URI are set to Localhost. If the IBM
Cognos 10.2.2 Server is on a different computer, then update both settings. If you do
not know the location of the IBM Cognos 10.2.2 Server, contact your Cognos
administrator.

— Name, Password, and Namespace of the user

If security is implemented on the IBM Cognos 10.2.2 Business Intelligence Server,
then type your user name, password, and select the name space. If you do not know
your user name, password, or name space, contact your Cognos administrator.
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4. If you want to use Dynamic Query Analyzer to analyze query log files, select Logs in the
navigation pane (Figure 3-26).

[ | Preferences = B[

type filter text Logs (=1 4 v -
General
. Appearance Logs directory URL:  http://localhost/DQLogs
Cognos Server
Content Store
Key Binding
Logs Password:

MName:

> Visualization

Note: The Remote Log Access URL is a URL set up by your administrator
to allow for remote access to the logs/XQE directory on your server.
This URL is not part of the Business Intelligence Server install and must be done as a post install step.

|Restore Defaults ‘ | Apply ‘

[ OK l | Cancel ‘

Figure 3-26 Dynamic Query Analyzer logs preferences

Update the following information:
— Virtual directory path

In the Logs directory URL field, enter the virtual directory where IBM Cognos 10.2.2
Business Intelligence Server is saving the query log files. Note that this URL is not
created by default, and so it needs to be set up by your Cognos administrator. It should
be a file:, https:, or http: URL that points to the Togs/XQE directory of your installation.

— Name and Password of the user

If security was implemented on the virtual directory, enter your user name and
password. If you do not know your user name or password, contact your Cognos
Administrator.
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Modeling with IBM Cognos Cube
Designer

This chapter introduces IBM Cognos Cube Designer, the modeling and design tool for
dynamic cubes. This chapter describes the major components of Cognos Cube Designer and
how to navigate the user interface. Chapter 5, “Basic modeling” on page 105 introduces you
to the basics of building a dynamic cube.

This chapter contains the following sections:

Introduction to Cognos Cube Designer
Starting Cognos Cube Designer
Creating a project

The Cognos Cube Designer workspace
Using the Get Metadata menu
Exploring metadata and data

vVvyYvyvyYYyypy
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4.1 Introduction to Cognos Cube Designer

Cognos Cube Designer is the modeling environment for designing and deploying dynamic
cubes. Cognos Cube Designer contains a number of features to streamline the modeling
process and help users ensure that they design and deploy a well-designed and efficient
cube. Modelers can explore the structure of their data and examine the relationships between
the tables in their data warehouse to determine the objects to be used in their cube model.

This chapter focuses on exploring the components of the Cognos Cube Designer user
interface. For more information about using Cognos Cube Designer to model and deploy
dynamic cubes, see Chapter 5, “Basic modeling” on page 105 and Chapter 6, “Advanced
topics in modeling” on page 159.

4.2 Starting Cognos Cube Designer

You can start Cognos Cube Designer from the Windows Start menu or from IBM Cognos
Framework Manager by selecting the Run IBM Cognos Cube Designer option from the
Tools menu. Starting with IBM Cognos 10.2.2, it is no longer necessary for Cognos
Framework Manager to be installed to use Cognos Cube Designer. Figure 4-1 shows the
Getting Started window that is displayed when Cognos Cube Designer is first started. You
have the option of creating a new project or opening an existing project from the file system.

IBM Cognos Cube Designer
Design and prepare cube models for use in 1BM

Cognos reporting.

U
=

—y

-

Get Metadata 0

Import metadata from data
SOurces
Select metadata items to use as
the basis for desig

Create New from Metadata. ..
Click here to get metadata to use as the basis for

designing the cube model.

Create New Blank Project
Click here to start designing a cube model.

Open Existing..

. Click here to open an existing project.

models

Publish Cube \gj

Fublish cubes as dynamic cube
data sources to the IBM Content
store

Configure and start cubes

Model Cube a

Create cube models, including
virtual ar e cubes

Define dimensions, hierarchies
and measure

Figure 4-1 Getting Started page of Cognos Cube Designer

4.3 Creating a project

90

To create a project, start Cognos Cube Designer and either select Create New from

Metadata on the Getting Started window, or Create New Blank Project. Creating a project
from metadata opens the Select a database schema window, which displays the IBM Cognos
Business Intelligence (Bl) data sources that you have access to. All configured data sources
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from your Cognos Bl server environment to which you have access are displayed. From here,
you can select the schema that you want to use and progress to the metadata import step.

If you choose to create a project without importing metadata, the Cognos Cube Designer
workspace appears and you can either model your cube or import metadata or a published

Cognos Framework Manager model.

4.4 The Cognos Cube Designer workspace

The Cognos Cube Designer workspace is organized into a menu bar and four main working
panes. Figure 4-2 shows the workspace of Cognos Cube Designer with the four working
panes highlighted: Metadata, Project Explorer, Editor, and Details. You can expand or

collapse each area to free space in the window for the area you are currently using.
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Figure 4-2 Workspace of Cognos Cube Designer with the four main working panes highlighted

4.4.1 The Cognos Cube Designer menu bar

The Cognos Cube Designer menu bar contains buttons and menu items for working with your

model, configuring Cognos Cube Designer, and interacting with Cognos BI.

The first icon on the left is the File menu. The next three icons are New, Open, and Save.
The Undo and Redo icons follow for undoing and redoing changes to your model. The View
icon allows you to configure visual aspects of Cognos Cube Designer. The Get Metadata
menu allows you to access and work with data sources or Cognos Framework Manager
packages. There is more information about this menu in 4.5, “Using the Get Metadata menu”
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on page 100. Finally, the Help menu provides access to help with Cognos Cube Designer,
allows you return to the Getting Started window, and shows the product About window.

The File menu

The File menu contains several commands for working with your model or interacting with
Cognos BI. Figure 4-3 shows the Cognos Cube Designer File menu.

O IBM Cognos Cube Designer

- B s v | U GetMetadata v | @ ~
E ew 4 @Y HE
R Project Explorer
Import Cubing Services model... v E Project
i save | Model
& Save As... (F7 Data Sources
Logon. .. (B9 Parameter Maps
Logoff... # Packages

Logon (Portal)...
Assign Users, Groups & Roles

|— Enable Relational Modeling

1. C:\Users'\thompsopifmd-work'samples
2. danube‘great_outdoors_dynamiccube\db2imodel fmd

Exit

Figure 4-3 The Cognos Cube Designer File menu

The File menu provides these options:

>

New, Open, Save, and Save As are used for creating a blank model, opening an existing
model, and saving your model.

Import Cubing Services model is used for importing a model from an IBM Cubing
Services application.

Logon, Logoff, and Logon (Portal) are used for authenticating with a Cognos Bl server.

Assign Users, Groups & Roles and Enable Relational Modeling enable you to create
simple relational modeling in Cognos Cube Designer. They are also used to specify the
user, group, and role access for published relational models from Cognos Cube Designer.
Creating relational models is not discussed in this book, but you can learn more by reading
Relational and DMR modeling in Cognos Cube Designer at:

http://www.ibm.com/support/knowledgecenter/SSEP7J 10.2.2/com.ibm.swg.ba.cognos.
ug_cog_rlp.10.2.2.doc/c_cog_rlp_model _dmr_rel_data.html

The most recently used file list contains a list of your most recently used models, allowing
easy access to models you use frequently.
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The View menu

The View menu allows you to configure visual aspects of Cognos Cube Designer. Figure 4-4

shows the View menu in its default state.
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Figure 4-4 The View menu in its default state

The View menu provides these options:

» Show Project Explorer allows you to easily show or hide the Project Explorer.
» Show Metadata allows you to easily show or hide the metadata.

» Show Details allows you to easily show or hide the Details window.

» Show Access Keys and Show Focus Rectangle are used to show and hide accessibility

aids in Cognos Cube Designer.

The Get Metadata menu
The Get Metadata menu is used for accessing metadata so that you can work with it in

Cognos Cube Designer. Section 4.5, “Using the Get Metadata menu” on page 100 explores

this subject in more detail.

The Help menu
Figure 4-5 shows the Help menu of Cognos Cube Designer.
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Figure 4-5 The Help menu of Cognos Cube Designer

Use the Help menu to access online help for Cognos Cube Designer, access the IBM

website, return to the Getting Started window of Cognos Cube Designer, and show the About

box.
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4.4.2 Metadata

The Metadata window is where you can view the metadata that you will use to build your
dynamic cubes. Metadata is an accordion control: Each pane shows a single data source or
Framework Manager package. See 4.5, “Using the Get Metadata menu” on page 100 for
details about selecting metadata sources. If you have multiple metadata sources, each
metadata source has its own pane in the accordion control. You can switch between data
sources by clicking the header bar for each pane. By clicking a closed pane, the current pane
that is open collapses so that the details for only a single metadata source are shown at a
time.

Tip: Cognos Cube Designer uses interface elements in the shape of a triangle called
twisties that users click to collapse or expand sections or categories. A twistie to the left of
the text of the object indicates that an object has child objects. A white twistie that is
pointing to the right indicates that the object has child objects, but that they are not
currently shown. A twistie that is black and points downwards indicates that the object has
been expanded so that its immediate children are shown. Click the twistie to show or hide
the children of an object.

Within a data source pane, tables, views, and synonyms are organized into separate folders
in the tree named Tables, Views, and Synonyms, as shown in Figure 4-6. If there are many
tables, views, or synonyms, they are further organized into subfolders with names indicating
the first and last database objects in the subfolder. Cognos Bl recognizes most data sources,
S0 a specialized database object likely shows up in the Tables folder if they are valid for
dynamic cubes. For example, Materialized Query Tables (MQT) objects (a feature of IBM
DB2®) appear in the Tables folder.

Source: GOSALESDW. great_outdoors_warehouse

w | great_outdoors_warehouse
I [m Tables
| Views
[ 1 Synonyms

Figure 4-6 The Tables, Views, and Synonyms folders within a data source

Figure 4-7 shows some of the metadata for the great_outdoors_warehouse sample database
that is included with Cognos BIl. Some objects such as the great_outdoors_warehouse,
GOSALESDW, and the Tables folder are expanded, showing their children. Other objects
such as AGGR_TIME_PROD_OM_FACT, BURTS_TABLE, and BURST_TABLE?2 are
collapsed, but show that they have children.
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Figure 4-7
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If you select any Framework Manager model to import modeling objects from, the model also
appears as a pane in the Metadata window, organized in the same way the Framework
Manager model is organized.

4.4.3 The Project Explorer

The Project Explorer is the central place to manipulate a model. It is composed of a toolbar
and a tree of objects (objects exist as children of other objects). The toolbar contains interface
elements that are context-sensitive, that is, you only see icons for actions that are appropriate
for the object you selected in the tree. All objects in the tree have a menu that can be
accessed by right-clicking the object. The menu of an object contains the commands that are
associated with all of the toolbar elements and any other action you are able to perform on
that object.

The organization of objects in the tree is similar to the organization of objects you see in the
metadata tree in the IBM Cognos reporting studios. When you create a project as described
in 4.3, “Creating a project” on page 90, Cognos Cube Designer creates a default project with
a number of objects already in it:

» Model is the root namespace for the project. All of the dimensions and cubes that you
create exist under this namespace. Optionally, you can also create other name spaces
and folders to organize your model.

» Data Sources contains the list of data sources that are used by your model. You never
directly create a data source object. Rather, they are created for you as you map model
objects to columns in a metadata source. However, you might need to edit the properties
of a data source depending on your IBM Cognos environment.

» Parameter Maps are a way to create sets of key-value pairs that you can then reference in
other model objects.

» Packages are the means of presenting and deploying cubes to your IBM Cognos
environment, so that report authors and users can use them.

Chapter 5, “Basic modeling” on page 105 includes more information about working with these
objects.

The Project Explorer has another aspect to it. Figure 4-8 shows the two tabs in the Project
Explorer.

# || M

Figure 4-8 Project Explorer tab and the Functions tab

The first tab is for the Project Explorer itself. Selecting the second tab hides the Project
Explorer and provides access to a reference library of functions that can be used when you
are creating or editing calculations, along with syntax help (the same help that appears in IBM
Cognos Report Studio). To return to the Project Explorer, click the first tab again.

4.4.4 The Editor window

The Editor window is where the main object edit windows are located. Double-clicking an
object in the Project Explorer shows the editor for that object, if there is one. If there is no
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editor, you see a message stating that there is no editor. In general, editors are used for
specifying complex properties of an object and managing child objects of that object (some of
which can also be managed in the Project Explorer, and some cannot). Figure 4-9 shows the
editor for a hierarchy object.

¥| Model 'y New Dimension =

New Hierarchy

_-:-_ New Hierarchy

wg Calculated Members C'\L Security |55 Implementation

s New Hierarchy

i (All)

['3'{3_ New Level

B

Figure 4-9 Editor for a hierarchy object

Figure 4-10 shows the breadcrumb links at the top of the Editor window.

| Model %> MewDimension == New Hierarchy

Figure 4-10 . Breadcrumb links for the New Hierarchy editor

The breadcrumb shows you where the object you are editing is in relation to its parent and
ancestor objects up to the root namespace of the model. When you are editing objects in the
editor, you might end up switching to the editor for a child object. The breadcrumb allows you
to quickly return to the editor for a parent object. Clicking any of the ancestor labels in the
breadcrumb links starts the editor for that object.

Figure 4-11 shows the editor label, with the name and icon of the object the editor is for.

B WOOET ™ MNEW LTTTTETTSTOm =R T{EWY HIETarcmy

_-:-_ Mew Hierarchy
[ p— = X
Figure 4-11 Label for the New Hierarchy editor

-

Usually, when you start the editor for an object, it replaces the current editor. However, there
are situations where you want to have more than one editor open at a time. You can prevent

Cognos Cube Designer from automatically closing an editor by pinning it. Right-click the tab

for the editor and click Pin. Figure 4-12 shows two Editor windows. The New Hierarchy editor
is pinned, and the New Level editor shows the Pin menu.

¥ Model '1# Mew Dimension [ Levels #-:- New Level

= New Hierarchy i Newm
I Attribute & @ 5 7 Mapping Il

Figure 4-12 New Hierarchy editor pinned and the Pin menu

IBM Cognos Dynamic Cubes



A pinned editor has an icon on the left of the label that looks like a pin. Clicking the Pin icon
unpins the editor (if you double-click another object to start another editor, the unpinned editor
is replaced). To close the editor, click X on the right. Pinning an editor can be useful if you
want to compare the properties of two objects at once, or if you want to reference the data in
a table, as described in 4.6.1, “Viewing data from a table” on page 104.

4.4.5 The Details window

The Details window shows details for the most recently selected object in either the Project
Explorer or the Editor. Figure 4-13 shows the Details window with details for the New
Dimension object.

' Properties ¥ 0lssues || £& 0 Performance Issues

%+ Mew Dimension

Property Value
Mame Mew Dimension
Comment
Default Hierarchy == Mew Hierarchy

Multilingual Support Disabled

Share member cache
for all cubes

false

Dimension Type Regular

Figure 4-13 Details window for the New Dimension object

The Details window contains three tabs with specific types of information for the selected
object: Properties, Issues, and Performance Issues tabs.

» The Properties tab contains simple properties for the item that is selected in either the
Project Explorer or Metadata. Many of these properties are editable. As a general
guideline, simple properties for an object are in the Properties tab of the object while more
complex properties and child objects are in the editor of the object.

» The Issues tab contains a list of any unresolved issues with the object currently selected in
the Project Explorer. These issues must be resolved before the object you are working on
is valid. You cannot deploy a cube to IBM Cognos Connection if there are outstanding
errors to resolve.

» The Performance Issues tab contains a list of suggestions that might improve the
performance of your dynamic cube. You can safely ignore these suggestions if they are
unsuitable for your application.

4.4.6 The expression editor

Many objects that you will work with when building your application will include an expression
such as attributes, measures, data filters, or security filters. To successfully create and edit
expressions, you must have a good knowledge of the different dimensional and relational
objects that you can model in Cognos Cube Designer. These model objects are covered in
greater detail in Chapter 5, “Basic modeling” on page 105. If you are new to modeling with
cubes, you might find it easier to jump ahead to 5.1, “Modeling Concepts” on page 106 and
then come back to this section.
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When you start the expression editor by double-clicking the Expression property of a model
object, you see a window similar to Figure 4-14.

[ Full Name

Enter a relational expression that will return a single value. Only non-dimensional functions are
supported. The elements used in the expression are limited to attributes in this dimension or query
items in this query subject.

|
[[Itast name |1 ', ' |l [[[First name

& Expression : # Specification

Figure 4-14 Expression editor

The text in the yellow box at the top of the expression editor describes what kind of
expression should be used. The requirements of the expression and what it should resolve
depends on the context where the expression is used.

There are two basic kinds of expressions you can create with Cognos Cube Designer:

>

Relational expressions that use relational database constructs and are ultimately pushed
to the underlying database. Model objects that use relational expressions include
attributes, measures, data filters, and lookup-table-based security filters. Attributes and
measures must resolve to a string or numeric value. Filters must resolve to a Boolean and
test column values against specified constants or other values. A relational expression can
include references to other attributes or measures.

Dimensional expressions that are resolved by the dynamic cubes. Model objects that use
dimensional expressions include calculated members, calculated measures, named sets,
and security filters. Calculated members and calculated measures must resolve to a value.
A named set expression must resolve to a set of members. You can refer to dimensions,
hierarchies, levels, attributes, and other calculated members and measures in dimensional
expressions.

The green check box is for validating your expression. Note that it is only simple syntax
validation. To fully test your expressions, you need to deploy your cube and test it in the
studios.
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The expression editor has two tabs, each with a slightly different purpose. The Expression tab
allows you to type in expressions and even paste text from text editors, and you can
drag-and-drop other model objects from the Project Explorer into the expression. However,
you cannot copy-and-paste model object references in the Expression tab. Figure 4-15 shows
the Specification tab of the expression editor.

(0 Full Name

Enter a relational expression that will return a single value. Only non-dimensional functions are
supported. The elements used in the expression are limited to attributes in this dimension or query
items in this guery subject.

|
<refobj>[Model]. [Employee by region].[levels].[Employee].[Last
name]</refobi> UEt <refobj>[Model]. [Employee by region].
[level=]. [Employee] . [First name]</refobi>

F Expression ./ Specification

Figure 4-15 The Specification tab

In the Specification window, you cannot drag-and-drop model objects into the tab. However,
you can manually edit model object references. It is important to be conscious of the structure
of model object references when you are editing. The identifier itself is composed of one or
more object names in the Design Locale surrounded by square-brackets. See 5.2.1,
“Managing locales” on page 110 for details about setting the design locale. The names are
generally a chain of object names all the way up to a namespace or cube. The names of
cubes and name spaces must be unique within the model. The object names are separated
by the period character. Finally, the entire reference must be surrounded by <refobj> and
</refobj> tags (these are XML tags: The internal format of a model is XML). For example, a
valid reference to the Last name attribute in an expression looks like this:

<refobj>[Model].[Employee by region].[levels].[Employee].[Last name]</refobj>

In this example, the Last name attribute is part of the Employee levels. Levels are contained in
the special Tevels folder within a dimension. The dimension in this case is Employee by
region, which is contained in the Mode1 namespace.

Adding references to attributes and levels in an expression depends on what kind of
expression you are editing. If you are editing a relational expression, such as an attribute with
an expression, you must add attributes from the level under the Levels folder of the
dimension. Levels cannot be added to relational expressions because they are not relational
objects. If you are editing a dimensional expression, such as a calculated member, then you
must add attributes and levels by using their shortcuts under a hierarchy.
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4.5 Using the Get Metadata menu

There are two sources of metadata that you can use to model dynamic cubes. You can build
them directly using tables and columns from a data source in the IBM Cognos environment,
or you can select objects from a published Framework Manager package and import them. In
either case, you start the process by choosing the appropriate item from the Get Metadata
menu, as shown in Figure 4-16.

O Get Metadata » || @ ~

Browse Content Manager Datasource .. |4

et

Select Framework Manager Package. ..

Ywalclivusc e

Figure 4-16 Get Metadata menu

It is important to note that, by bringing metadata into Cognos Cube Designer, you do not
import anything into your model or changed your model in any way. You are simply making
that metadata available for your use while modeling.

In a secured Cognos environment, if you are already logged in to IBM Cognos, you are
prompted to log in the first time you attempt to use Get Metadata.

4.5.1 Using Get Metadata with a data source

100

When you use Get Metadata with a data source, the list of data sources you see are those
configured for dynamic query mode (DQM) in the IBM Cognos Business Intelligence (Bl)
server environment. The list of data sources you see is further filtered to show only those
DQM data sources that your administrator has granted you access to. If you do not see a data
source that you believe you should have access to, contact your IBM Cognos system
administrator.

Generally, you should import the metadata from your reporting data warehouse before you
begin building the dimensions and cubes that will form your application. Although this is the
suggested workflow, you can build the outline for your cubes, dimensions, and measure
dimensions, and then fetch the metadata and perform a mapping exercise to associate the
level attributes with columns in your tables and views.
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After you select Browse Content Manager Datasource from the Get Metadata menu,
Cognos Cube Designer shows the Select a database schema window. It contains a tree of the
databases, catalogs, and schemas you have access to, including system objects, as shown in
Figure 4-17.

Select a database schema

b O DB2_FOODMART
b O DB2_GOSL_CAS
hd O DB2_GOSLDW_CAS
; DB2ADMIN
] GOSALES
] GOSALESDW
} GOSALESHR
} GOSALESMR
} GOSALESRT
] SYSPUBLIC
() foodmart_ro_db2_ds
O GOSL0606
O GOSLDW_CAS_RP1_DB2
O great_outdoors_warehouse

v v v v

DB2_GOSLDW_CAS

OK Cancel

Figure 4-17 Select a database schema window with several data sources

You can only fetch the metadata for a single schema at a time. You can import more than one
schema at a time if you need to by repeatedly starting Select a database schema and
selecting each schema that you need to fetch in turn. The database schema that you selected
appears in a new pane in the Metadata window.

4.5.2 Using Get Metadata against Framework Manager

Cognos Cube Designer allows you to reuse your Framework Manager packages by fetching
the model and then allowing you to import portions of the model to use as dimensions in a
dynamic cube. You can use a model built for either DQM or compatible query mode (CQM).
However, if the data sources defined in the model use CQM, you must update the data
sources in Cognos Cube Designer to refer to DQM data sources.

The process of using Get Metadata for a Framework Manager package is similar to using Get
Metadata for a data source. After you have fetched a model, you can import individual parts of
the model as dimensions for use in a dynamic cube. You can use any Framework Manager
package, whether it was built using DQM or CQM. Click Select Framework Manager
Package from the Get Metadata menu to open the Select a Package window to select a
Framework Manager model to import.
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Figure 4-18 shows the Select a Package window with a package and a folder.

Select a Package

| My Folders
4 GO Data Warehouse (analysis)

Figure 4-18 Select a Package window

Be aware that the Select a Package window lists all packages that you have access to,
whether they are a fully modeled package created from Framework Manager or a light-weight
model for a third-party online analytical processing (OLAP) data source. Therefore, you
should be familiar with the package you want to see. A package for a light-weight model is
displayed as an empty pane in the Metadata.

The process for importing dimensions from a Framework Manager model is covered in further
detail in Chapter 16, “Using Framework Manager models” on page 519.

4.6 Exploring metadata and data

During the process of building your application, you might want to explore the data source you
are using, to either see what tables are related with primary-foreign key relationships, or how
a dimension table joins to the fact table. Alternatively, you might want to see the contents of
your data source in a more flexible view than the standard tree view in the Data Source
Explorer.

Cognos Cube Designer features an explorer diagram that you can use to see the tables and
views in your data source, and show how the tables relate to one another. To open the
diagram, right-click a table in the Data Source Explorer control and select Explore Metadata.
The diagram opens and adds the selected table to the default view.

After the explorer diagram is open, you can drag more tables onto the diagram from the Data
Source Explorer control. Any primary-foreign key relationships that exist are automatically
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visible. You can also choose to show any related tables to those already visible on the
diagram. The Show Joined Tables buttons on the toolbar automatically add these tables to
the pane. Buttons show all related tables or tables that are joinedina 1..n orn..1
relationship to the selected table.

Use the slider control on the toolbar to control the level of detail visible on the canvas. You can
choose to see a low level of detail, such as the table names, or higher levels of detail, such as
the individual columns and keys for the object in the pane. Figure 4-19 shows a Relational
Explorer Diagram for the SLS_SALES_FACT table and all of the tables joined to it.
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Figure 4-19 Relational Explorer Diagram showing the SLS_SALES_FACT table and all of the tables joined to it

Diagram is read-only: The diagram is read-only. The purpose of this diagram is to enable

users to examine the objects in the data source and how they relate to one another. You

cannot edit any of the objects in the diagram or create objects. These operations must be

done in either the Project Explorer or an Editor.
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4.6.1 Viewing data from a table
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You can view the data in a table. Right-click the table of interest and select View Data.
Figure 4-20 shows the menu for the SLS_SALES_FACT table from the
great_outdoors_warehouse sample database with View Data highlighted.

B SLS_RTL_DIM

SLS_SALES FA =
i - - E Generate 3

H SLS_SALES_OF _
B SLS_SALES TA =2 View Data

B XGOREVDW 5% Explore Metadata...
I [m Views Mavigation [

=TT TR

[ Synonyms -

Figure 4-20 Menu for SLS_SALES_FACT with View Data highlighted

For many modeling operations, such as modeling level keys and identifying hierarchies in
dimensions, knowing the data that you are working with is imperative. The data is shown in a
grid in the Editor window. By default, the first 25 rows of data for all columns in the table are
retrieved. Figure 4-21 shows the data for the SLS_SALES_FACT table.

FH SLS_SALES_FACT

ORDER_DAY_KEY ORGANIZATION_KEY EMPLOYEE_KEY RETAILER_KEY RETAILER_SITE_KEY
20110112 11101 4001 6737 5185 -
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20110112 11101 4003 G701 5166
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P I b
25 Maximum rows Distinct rows Refresh

Figure 4-21 Data in the SLS_SALES_FACT table.

You can pin the data grid the same way that you pin an editor. You can change the number of
rows to retrieve by editing the Maximum Rows value and clicking Refresh. Note that the
performance of this action depends on the performance of your database.
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Basic modeling

This chapter describes how to use the IBM Cognos Cube Designer to design and deploy
dynamic cubes, how to model cube dimensions and measures, and how to validate and
analyze the models that you create.

Before you can successfully model and deploy IBM Cognos Dynamic Cubes, it is important to
understand some basic concepts and terminology. Many of these concepts are standard
within the business intelligence industry and are not exclusive to dynamic cubes.

The examples in this chapter use the gos1dw_sales data source that is included in the IBM
Cognos Bl 10.2.2 samples. A model is used to illustrate points and to allow you to get
experience with Cognos Cube Designer. This model is similar to the sample Cognos Cube
Designer model that is included with the IBM Cognos Bl samples. If you want to follow along
with the activities in this chapter, you can use the Cognos Cube Designer sample model.

For information about purpose, content, location, installation, and setting up the IBM Cognos
Business Intelligence samples, see the IBM Knowledge Center at:

http://www-01.ibm.com/support/knowledgecenter/SSEP7J _10.2.2/com.ibm.swg.ba.cognos.
inst_cr_winux.10.2.2.doc/c_instsamplesoverview.htm]

For information about setting up the samples for IBM Cognos Dynamic Cubes, see IBM
Knowledge Center at:

http://www-01.ibm.com/support/knowledgecenter/SSEP7J 10.2.2/com.ibm.swg.ba.cognos.
ig_rolap.10.2.2.doc/C_ig_rolap_sample_setup.html

This chapter contains the following sections:

Modeling Concepts

Starting a dynamic cubes project

Modeling dimensions

Modeling measures

Bringing dimensions and measures together in a cube
Parameter maps

Validation

Deploying dynamic cubes for reporting and analysis
Managing data sources

VVYyVYyYVYVYVYVYYVYY
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5.1 Modeling Concepts

Before you begin creating a dynamic cube, you must understand certain fundamental
concepts. If you worked with other multidimensional technologies such as IBM Cognos
PowerCubes, you can safely skip this section and start on 5.2, “Starting a dynamic cubes
project” on page 110. Otherwise, you familiarize yourself with the terminology and technology
described in this section.

5.1.1 Cubes
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A cube is a data store designed to present data to users in an easy to understand manner. It
contains a structured view of the entities within an organization, along with metrics, also
known as measures, facts, and key performance indicators (KPIs). The structure can contain
objects such as a Gregorian or retail calendar, a company’s employee organization, or the
structure of a company’s product lines. The structured aspect allows various approaches to
be applied to optimize the data within a cube to allow for interactive analysis and reporting of
very large volumes of data.

You can think of a cube as an actual cube, with each axis of the cube representing one of
these units such as time, the employee organization chart, or the product organization. These
axes are called dimensions. Each coordinate along an axis represents an important individual
item in the context of that axis, for example a single day in a dimension for time or a single
product in a dimension for products. These items are called members, also known as
categories in IBM Cognos Transformer and IBM Cognos PowerPlay. A collection of
coordinates, one from each axis, is called a tuple. For each tuple, there are one or more
specific values for the metrics that the consumers of the cube care about, called measures.
Typically, cubes have many more dimensions than the three implied by the cube metaphor.
The measures of a cube are also organized within a dimension, called the measure
dimension, and a tuple includes a single measure from the measure dimension. In other
words, measures are the members of the measure dimension. Each cube has only one
measure dimension.

IBM Cognos Dynamic Cubes are entirely in memory and query an underlying database for
measure values on an as-needed basis, enabling the cube to provide fast access to the most
import data with few delays. Your job as the modeler of a cube is, in part, to specify which
database tables the cube should query for dimensional and measure data. To be successful,
the database tables must be structured in a certain way. A single, central table contains the
values for your measures (called a fact table), with joins to one or more other tables that
contain the data for your dimensions, called dimension tables. This arrangement is often
referred to as a star schema. All of your measures must be defined from a single fact table, but
your dimension can be defined using a single table or multiple tables. The later arrangement
is often called a snowflake schema.

Calculations that are written with the intention of being calculated by the cube itself are
referred to as dimensional because they act on structures within the cube. Conversely,
calculations that are intended to be run by queries to the underlying database are referred to
as relational because they act on structures within a relational database such as tables.

The concepts of cubes, dimensions, and measures are ultimately just tools to present
information to your data consumers in ways that make sense to the organization. The specific
cubes, dimensions, and measures that you create should be determined by the needs of the
users.
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5.1.2 Dimensions

A dimension is a collection of members. A dimension can contain one or more hierarchies,
each of which imposes a specific hierarchical structure to the members of the dimension. A
hierarchy, in turn, is constructed of one or more levels, each containing a collection of similar
members or entities. Members from one level are associated to members at lower and higher
levels by parent-child and child-parent relationships.

A hierarchy can, in it simplest form, be an ordered container of all the items in the dimension
that is described as a wide, flat dimension. When presented pictorially, all the members are
laid out on a single level in which the only relationship is the relationship of the members to
their prior and next sibling within the level. Wide dimensions are not ideal from an optimization
point of view for several OLAP products, including IBM Cognos Dynamic Cubes.

Typically, however, levels are organized within a hierarchy from most general (at the top) to
most detailed (at the bottom). For example, your company might sell many products. Those
products might be organized by product types, which are further organized by product line.
Your dimension for products has members for each product, product type, and product line, all
organized into a hierarchy of product information.

However, it might not make sense for users to organize members into levels. Instead, it is
simply an arrangement of members along parent-to-child and child-to-parent relationships. A
dimension with such an arrangement of members is called a parent-child dimension. For
example, in the reporting structure of a typical corporation, people might not easily fit into
strict levels for reporting purposes, but are instead related only by to whom they report.

A dimension can contain one or more hierarchies if there are multiple ways of organizing or
looking at the members of the dimension. For example, if you have a dimension for time, it is
common to organize the members according to the unit of time, with levels for years, quarters,
months, and days. However, it might be important when analyzing retail sales values to look
at the data according to both a Gregorian calendar and a retail calendar, or one organized
according to various promotions throughout the year.

Within Cognos Dynamic Cubes, a parent-child dimension only supports a single hierarchy.

Depending on the needs of the users, you might have to provide more than one hierarchy in
your time dimension, one representing the calendar year and one representing the fiscal year.

Time is an important dimension and one that is involved in nearly all business analysis and
reporting. Cognos Dynamic Cubes, as detailed later in this chapter and the next, provides
special features related to the time dimension.

5.1.3 Levels
A level is a collection of members that belong together within a hierarchy. When you define a
level, the most important thing is to define which members belong to it. You specify those
members by specifying a level unique key or level key, that is, the criteria being a member

within the level. In Cognos Dynamic Cubes, you typically use the values from one or more
columns in a dimension table, where a member is created for each unique value.

5.1.4 Hierarchies

A hierarchy is a structure that organizes and relates the members in a dimension.
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For example, a time dimension hierarchy can consist of a year level, a month level, and a day
level. The highest level of the hierarchy, year, has the most abstract information classifying
time. If you were examining something from the level of years, all the data would be
aggregated at that level. Months are more detailed and days even more so. A product
dimension hierarchy can consist of a product line level, product type level, and a product level.

It is possible to have multiple hierarchies in a dimension. For example, a time hierarchy can
describe the time elements in a calendar year. Another hierarchy might organize time in a
fiscal year. Each hierarchy is a way to classify data in an organizing structure.

In hierarchies that have levels, there can be a special level at the top of the hierarchy called
the all level. An all level only has one member in it, called the all member, that is the ancestor
for all other members within a hierarchy. You can choose to not have an all level in your
hierarchy. These kinds of hierarchies are called multiroot hierarchies because there is more
than one member at the top.

In parent-child dimensions, each member must be unique within the entire hierarchy.
Therefore, you must specify the unique key on the hierarchy itself.

5.1.5 Members

Members are the fundamental building blocks of a dimension. Each member represents a
single entity within a dimension that the report authors and users might care about. For
example, in the sample Products dimension there are Product line members, Product type
members and Product members.

5.1.6 Attributes
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Attributes are data that is associated with a member and describe characteristics of the
member. You can define attributes by mapping them directly to columns in a table in your data
warehouse, or you can create an attribute that is an expression incorporating one or more
other attributes.

There are three special kinds of attributes. The first are the attributes that you use as the keys
for defining your members. Depending on how the data in your database is structured, you
might be able to use only one attribute to define your members, or you might need to
designate more than one attribute as keys to uniquely identify each member you want to
have. You must also designate one of your attributes as the caption for your members. The
member caption specifies how members appear to your users. Finally, you can designate one
of your attributes as the member description. Having a member description is optional. The
decision about which attributes to use as the key, caption, and description is driven by your
data and your business requirements. One attribute can be used for all three, or you can have
one attribute for each. For example, for years in a time dimension, you might use the same
column CURRENT_YEAR for both the key and the caption. However, for a product in a products
dimension, you might use the SKU column as the key because each product has a unique
stock keeping unit, but use the PRODUCT_NAME column as the caption so that the members are
meaningful to your users.

Any other attributes that you choose to have are driven entirely by your business
requirements. You can have as many as you like. For example, a product can have several
extra attributes such as color, size, description, and introduction date, because your report
authors and users are interested in that data or want to use those attributes to refine their
queries. Be aware that there is a cost associated with each additional attribute in both
increased start time for the cube and increased memory usage when the cube is started. Try
to avoid having redundant or unused attributes.
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5.1.7 Calculated members

Calculated members are members that the modeler can create by using expressions. They
are appended to the end of the list of child members of their parent. The expressions that you
use are dimensional expressions and they must resolve to a single numeric value or member.
Therefore, you cannot use any of the following relational constructs in expressions for
calculated members:

» Value summary functions (Not Member Summary functions)

» Value Analytic functions such as rank, first, last, percentile, percentage, quantile, quartile,
distinct clause, and prefilter clause (Summaries/Member Summaries)

» Value Summary functions (standard-deviation-pop, variance-pop, distinct clause, prefilter
clause)

» All running- or moving- summary functions (Summaries)

» All FOR clauses in aggregate functions (Summaries/Member Summaries)
» Date and time constants (Constants)

» All business date and time functions (Business Date and Time functions)
» Like, lookup, string concat 'll', trim, coalesce, cast (Common Functions)

» MOD function (Common Functions)

There are two stages of validation for expressions in calculated members. The first stage is
simple syntactic validation, and is available within the expression editor. The second stage is
more comprehensive and happens when a dynamic cube is started within an IBM Cognos
server. If there are any semantic errors within the expression, then the calculated member is
dropped from the hierarchy. These errors are reported in IBM Cognos Administration. You can
see the errors by selecting View recent messages in the context menu for the dynamic cube.
See 7.2.1, “Starting a cube” on page 205 for details about how to view the messages for a
cube.

5.1.8 Measures

The measure dimension contains the fact data, or measures, that you will use in your
reporting and analysis. Measures are the members of the measure dimension. A dynamic
cube can have any number of regular dimensions, but only a single measure dimension
based on a single fact table in the data source. If your application requires using measures
from multiple fact tables, you must create a virtual cube from cubes built on individual fact
tables. See Chapter 8, “Virtual cubes” on page 223to learn more about virtual cubes.

You can extend the usefulness of cubes by creating calculated measures that have custom
expressions that your consumers want to use. With calculated measures, you can build
measures that are complex and reference other parts of your cube. By including calculated
measures in your cube, your report authors do not need to re-create those calculations in
their reports.

5.1.9 Named sets

A named set is an expression that resolves to one or more members. By defining named sets
of important members after they are in your cube, the report authors do not have to re-create
them in their reports. You can learn more about defining named sets in 5.5.3, “Named Sets”
on page 139.
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5.2 Starting a dynamic cubes project

When you are satisfied that you are ready to begin modeling your application, you can begin
working in any one of a number of ways. You can begin building dimensions and then insert
them into a cube, or you can start with a cube and then add dimensions. You can create
measures in your cube before you add dimensions to it, or afterward. If you are starting with a
cube, you can create the cube and the other objects manually, or you can use Cognos Cube
Designer to automatically generate a cube. There is no one correct approach and you will
likely find that different approaches are useful for different situations. For example, you might
have received a model with dimensions already defined in it from a coworker, and your job is
to build cubes using the dimensions that are already defined in the model.

There are no limits to the number of cubes that you can have in a Cognos Cube Designer
project. However, in practice, a model can become too unwieldy to work with if there are a
very large number of cubes in the model.

You can also create a cube by importing objects from a published IBM Cognos Framework
Manager model. See Chapter 16, “Using Framework Manager models” on page 519 for more
information about reusing the work that you have already done in Framework Manager.

Keep in mind that, when you are modeling a dynamic cube, you are specifying these aspects:

» The multi-dimensional structure of the data that the users and report authors will see.

» The relationship between the dimensional structure of the cube and the physical structure
of the database. Cognos Dynamic Cubes uses this relationship to issue queries to the
database at run time to populate the cube.

5.2.1 Managing locales

When you create a project, it is created with a single, default language set to English.
However, many applications require you to support more than one language. Cognos Cube
Designer allows you to add as many additional languages as you choose. To add or remove
locales to your project, complete these steps:

1. Click the Project node in the Project Explorer.

2. Click Add Locale(s) in the Supported Locales property in the Properties table for the
project. Figure 5-1 shows the Properties tab for the Project.

' Properties ¥ Dlssues || @0 Performance Issues

B Project
Property Value
Mame Project

Supported Locales | Add Locale(s)

Design Language English

Figure 5-1 Properties tab for the Project

3. Select any locales that you want to add or remove to your project. If you remove a locale,
you will be prompted to confirm it. Removing a locale removes any names in that locale
from all objects in your model.
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The Design Language is an important property to consider. Design Language is the locale
used for the internal identifier of objects, and it is important to be aware of it when editing
expressions. For multilingual applications, it is a common practice to choose a language that
users are not interested in using to insulate the model from terminology changes while you
are building it.

For any model object that appears in the studios, you can specify the names in those locales
in the Name property of the object. Clicking the Name value shows a list with the names in all
locales for that object. The first name in the list is the design language. Figure 5-2 shows the
list of names for the Time dimension in the Cognos Cube Designer sample model.

B Properties ¥ 0 lssues @ 0 Performance Issues

Y& Time
Property Value
Mame English Time .
F—— Chinese (China) Bia] :
) Chinese
Default Hierarch B
¥ (Taiwan) =
Multilingual Suppaort Czech Doba
Share member Danish Tid
cache for all cubes
Dutch Tijd T

Dimension Type
Add Language QK Cancel

Figure 5-2 List of names for the Time dimension in the Cognos Cube Designer sample model

Click OK for Cognos Cube Designer to accept any changes to names, or click Cancel to
discard the changes. Add or remove languages by clicking Add Language and selecting
locales as desired. Changing the locales here has the same effect as though you clicked Add
Locale(s) in the Supported Locales property of the project.

Cognos Cube Designer also supports modeling multilingual attributes, including the caption
and description, for members in dimensions. For more information about modeling
multilingual attributes, see 5.3.6, “Multilingual Attributes” on page 131.

5.2.2 Manually create a dynamic cube

The simplest and easiest way to create a cube is to right-click a folder or namespace and
select New — Cube as shown in Figure 5-3.

e T YW £] Model
S | Model
b ﬂ Project

¥ Model New r—

(9 Data SolaIe I -

Paramet _” open Editor...

i Package - Delete = virtual Cube

Validate ¥* Dimension

Y% Parent-Child Dimension

Eﬁ Query Subject

Figure 5-3 Context menu command for creating a cube
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You can also select a folder or namespace and click New Cube in the toolbar in the Project
Explorer as shown in Figure 5-4. The new cube is named New Cube and has an empty
measure dimension named Measures. You can then rename the cube and begin adding
dimensions and a measure dimension.

| 2 et @‘3‘ VO
Project Explorer

Figure 5-4 Project Explorer toolbar the New Cube in focus

5.2.3 Generate a dynamic cube
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Cognos Cube Designer can generate a complete cube with dimensions based on information
in your database. There are two methods for generating cubes from information in the
database. Both methods rely on primary-foreign key relationships in the database to detect
dimensions. If the data warehouse uses views that do not have primary-foreign key
relationships, then you can only create a cube with measures, but no dimensions. In both
cases, you must find your fact table in the metadata first. If you generate a cube from a table
that is not a fact table, the generated cube will be of little use to you.

Two methods for generating cubes from information in the database are available:

» Generate a cube using only metadata from the database. This method looks for the
primary-foreign key relationships between tables in the data source to detect and
extrapolate the structure of the dimensions. In a star schema design warehouse, it creates
a dimension for each dimension table that is joined to the fact table. It creates a default
hierarchy with a single level. In the case of a snowflake warehouse design, it creates a
dimension with a default hierarchy and a level for each table in the snowflake structure of
the dimension, moving from the table furthest from the fact table inwards. Columns in each
table are attributes of the level corresponding to its parent table.

To generate a cube in this way, right-click the fact table that you want to use from the
Metadata section (see Figure 4-2 on page 91) and select Generate — Cube with basic
dimensions as shown in Figure 5-5.

EMP_SUCCESSION_FACT |
EMP_SUCCESSION_STATUS_DIM

EMF'_SURVE@ r—— L;! e . ; .
EMP_SURVE iew Data Cube with dimensions using data sampling
EI'u'IF'_SURVEgE Explore Metadata. | ¥* Dimension using data sampling

EMP_TERMI Mavigation 3
EMP_TRAINING_DIM

HEHEEEHEHHE

T TR R TR T TR A T

Figure 5-5 Generating a cube using only metadata from the database

» Generate a cube using data sampling. This second method differs from the first one in
how the individual dimensions are generated. This method samples the data in any
dimension tables it finds and infers the hierarchies and levels for the dimension from the
data. With a denormalized dimension table, this method is likely to create extra levels or
hierarchies in the dimension. For example, if a dimension table has columns for country,
state, and city with appropriate data in the table, Cognos Cube Designer generates three
levels in the dimension, corresponding to country, state, and city.

To generate a cube using data sampling, right-click the fact table that you want to use from
the Metadata section, and select Generate — Cube with dimensions using data sampling.
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You can also generate individual dimensions using data sampling. See 5.3.7, “Generate a
dimension” on page 132 for details.

You should always treat the generated cube as a starting point, not a finished application.
Review each dimension and measure in the cube to ensure that they reflect your needs. You
can rename objects, remove unneeded hierarchies or levels, and change any other property
in the generated cube. Click the Issues tab for a list of issues that you have to address for
each of the dimensions and measures.

Figure 5-6 shows a dynamic cube generated from the SLS_SALES_FACT table.
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Figure 5-6 Dynamic cube generated from the SLS_SALES_FACT table

The cube inherits the name of the fact table because a dynamic cube can have only a single
fact table. The dimensions inherit the names of the source tables. The names of the levels
and hierarchies come from columns in the source tables. The structure of the data and the
structure of the table affect results, including the order of the columns in their table. It is
important to examine any generated dimension and cubes to ensure that they meet your
business needs, and edit them if they do not.

5.3 Modeling dimensions

Dimensions provide context to the measures and delimit the spaces in which the measures
have meaning. They have a structure that you specify to classify the data from higher to lower
degrees of abstraction. A dimension provides the business context of the data.
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The most common dimension is the regular dimension. Its defining characteristic is that it
consists of one or more defined hierarchies. Each hierarchy is a set of ordered levels that
relate the attributes of the dimension to each other and organize the data in them.

For example, a store dimension could be organized in a hierarchy that consists of levels of
groups of countries, countries, subnational groupings such as states, provinces, or regions,
cities, and stores. The branch dimension in the GO Sales sample cube model has a hierarchy
of that nature. You can also have additional hierarchies that organize stores by other
attributes, such as store size, store type, and so on.

You can model a dimension to specify specific attributes and members related to time. A time
dimension allows your users to create reports with time-aware calculations, such as
comparing the sales for the first quarter of the current year with the sales for the same quarter
in the previous year. The steps to model a time dimension are described in 6.2, “Time
dimensions and relative time” on page 168.

In parent-child dimensions, the organizational information is contained in the data. You must
specify which member is a parent to another member. From that information, the tree of
members is assembled when the dynamic cube is generated. You must specify that a
member has only one parent. For more information, see 5.3.3, “Parent-child dimensions” on
page 122.

In a data warehouse, dimensions are contained in either dimension tables or snowflakes:

» If the data of a dimension is contained in a single, denormalized dimension table, you must
identify which columns correspond to more coarse detail and which columns correspond
to more granular detail. The coarser details are good candidates for higher levels in a
hierarchy whereas the granular details are good candidates for lower levels in a hierarchy.
Frequently, you can identify the coarser details by the repetition of cell values.

For example, consider the GO_REGION_DIM table in the great_outdoors_warehouse
sample database. The column REGION_EN has duplicating values in the cells,
representing coarser details that are appropriate for a higher level. However, the column
COUNTRY_EN does not have any duplicating values, so it is appropriate for a lower level.

» If the dimension is in a snowflake, it is usually the case that the tables, because of the
normalization of the entity relationships implied, map to levels in a hierarchy. However, a
table might not represent a level, depending on what kind of data is in it. It might also be a
lookup table. See 5.3.2, “Modeling hierarchies” on page 119 for more information about
lookup tables. In any case, be aware of the structure of your data and the goals of your
application.

You can create a dimension from objects that do not have relationships in the database. You
must define relationships in the dimension. For information about how to create or modify
relationships within a dimension, if necessary, see 5.3.4, “Joins” on page 123.
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5.3.1 Modeling levels

The level editor contains the list of attributes that define the level, its characteristics, and the
attributes that are associated with members in the level. Figure 5-7 shows the level editor for
the Month level in the Time dimension of the Cognos Cube Designer sample model with the
important controls identified.
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Figure 5-7 Level editor with important controls highlighted

You can create attributes by dragging columns from the Metadata tree into the level editor or
by clicking New Attribute. You can delete attributes with the Delete button.

You must assign one attribute member caption for the members in the level, by selecting the
appropriate radio button in the Member Caption column. It is not required that the value of the
member caption be unique. However, it can be confusing for the report authors and users if
they see multiple members with the same caption. If you want the member caption to be
derived from multiple columns, you can create attributes for those columns, create another
attribute with an expression that concatenates those attributes, and then select it to be the
member caption. Such an expression is performed only once when hierarchy members are
loaded into memory so they do not affect the performance of reports and analyses. If you do
not assign a member caption for a level, you receive a validation error when you attempt to
publish the cube.

It is optional to assign an attribute as the member description for members. If you assigned a
member description to an attribute and then no longer want to have a member attribute, either
click Undo in the toolbar (if you just did it) or delete the attribute that is assigned as the
member description.

Use the Level Unique Key to identify which attributes can be used to uniquely identify
members in the level, based on the value in the attributes you select. There are several
options for specifying the level unique key, or level key, depending on the structure of your
data. If a single attribute based on a column is sufficient, then you only need to select the
check box next to that attribute. That column does not even have to be a key in the database
table. The only requirement is that the value is unique when dynamic cubes queries the
database. For example, in the sample database great_outdoors_warehouse, the column
QUARTER_KEY in GO_TIME_DIM has values such as 20131, 20132, 20133, and 20134 that
can be used to uniquely identify members in a level for Quarters. If more than one column is
necessary, select the check boxes for all that are required. Cognos Dynamic Cubes
concatenates those columns internally when it is loading the dimension. You can also use an
attribute that is derived from an expression based on one or more other attributes.
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When you are working with denormalized dimension tables, it is common to be unable to
uniquely identify the members for that level based on the attributes in that level. In those
cases, click Level Key and add attributes from other levels. For example, the
MONTH_NUMBER column in GO_TIME_DIM has values such as 1, 2, and 3. If you have
data for multiple years, then the MONTH_NUMBER column does not sufficiently identify
unigue members in the level. However, in a time dimension with levels for Quarters and Years,
you can uniquely identify members in the months level by also including attributes from the
other two levels as well as shown in Figure 5-8.
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OK Cancel

Figure 5-8 Level Key window

The first item in the level unique key list is used as the business key and is identified by the
key icon next to it. You can reorder the attributes if you want to use a different one for the
business key. You use the business key for constructing drill-throughs with dynamic cubes.
Drill-throughs are outside the scope of this book.

If the keys for one or more of the levels of a cube are not sufficiently unique, an error message
like the one shown in Figure 5-9 is displayed stating that more than one member was found
with a member key when you publish the cube. See 5.8, “Deploying dynamic cubes for
reporting and analysis” on page 154 for details about publishing the cube.

Deploy Results

gosldw_sales : XQE-ROL-0016 More than one member was found in [Retailers].[Retailers].
[Retailer name] with member key values [6795]. Member [6795] could already have a parent of
0, orthere might be duplicate member keys. Duplicate member key values for different level
keys may occur if an insufficient number of level key columns are defined in each level during
maodeling. This requires a fix to the model.

oK

Figure 5-9 Example of the cube start error message that occurs when level keys are not unique

116 IBM Cognos Dynamic Cubes



Usually this situation happens when you need to include the level keys from higher levels to
attain sufficient uniqueness. You can usually solve this problem by starting the Level Key
window for the level referred to in the error message and adding the keys from levels that are
higher in the hierarchy.

You can also specify how members are sorted. Start the Member Sort window by clicking
Member Sort. Figure 5-10 shows an example of sorting members.

Member Sort

[ Attribute = | 2] Sorting Direction
Year Year Ascending

Ok Cancel

Figure 5-10 Sorting members

You can sort on multiple attributes and sort them independently. For example, you can sort an
employee level by the employee surname, ascending, and then the employee start date,
descending. Each sort is performed on the members, based on the preceding sort order. If
there are any NULL values in the attributes used for sorting, the members are sorted last if
Ascending is chosen and first if Descending is chosen.

There are two properties specific to levels: Level Type and Current Period. Both of these
properties are used for creating time-aware dimensions. See 6.2, “Time dimensions and
relative time” on page 168 for more information about these properties.

Considerations in Modeling Levels

Some reporting requirements can specify alternate hierarchies that organize the members
based on particular attributes that are of interest to users. Be aware that the levels must
identify the members as being unique within the context of every hierarchy. It is possible that
these hierarchies can produce non-unique members, although the level key can produce
uniquely identified members in other contexts. The Members folder in each hierarchy is useful
for examining the members to ensure that they are correct. If you make any changes to levels,
remember to refresh the Members folder by right-clicking it and selecting Refresh.
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Figure 5-11 shows the menu of the Members folder in the Products hierarchy.

w == Products

b =m Mount Drag-and-Drop »
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[ == Qutdoor Protection

[ == Golf Equipment
Figure 5-11 Menu of the Members folder with Refresh highlighted

In modeling for multilingual models, it is important to use level keys that do not vary from one
locale to another.

Be aware of the potential number of child members that are generated for any particular
member in the member tree. It can be difficult to navigate through a large number, and a very
large number can impede performance. For example, consider a Time dimension with only
two levels: Years and Days. Each member in the Years level has hundreds of child members,
making navigation difficult. Discuss with your consumers what sort of reports they will write.
With this information, you can create hierarchies that categorize members into smaller, more
exact sets.

You can use that discussion as an opportunity to refine the model to meet the needs of the
consumers. They might have requirements that they did not tell you about or did not request
because they might not believe that modeling it is possible. This information can assist your
consumers in generating reports and designing the functionality that might otherwise need to
be specified in the report. Additional functionality built into the cube can speed up report
processing time. It can have practical benefits of easing communications and other aspects of
office politics.

An attribute expression can have a null result if one element of the expression returns a null
value. For example, some records in EMP_EMPLOYEE_DIM have null values for the column
Address2. An expression that uses Address2 returns null results for each record where the
value for Address2 is null. If you have data with null values, you must incorporate tests for null
values to handle them correctly.

A novice modeler might just include the Address1 and Address2 attributes without checking
for null values as follows:

Address1|| ' ' || Address2

However, an expression that tested for null values in Address2 might look like the following:
Address1|| ' ' || if (Address2 is null) then ( ¢ ) else (Address2 )

If there are null values for an attribute that is being used in the level key, some members might
not be generated. If the null value happens in a member caption, the member displays NULL
as its caption, even if other elements of the expression that is used to define the member
caption are not null values. Expressions of this type usually need the data type to be the
same.
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5.3.2 Modeling hierarchies

Hierarchies allow users to perform analytical drill up and drill down operations. Hierarchies
can also help users to navigate to particular members they might be interested in. You can
have multiple hierarchies in a dimension to provide alternate drill paths or organizations of
members to suit the needs of multiple users.

Add levels to a hierarchy by dragging the level from the Levels folder to the hierarchy. If there
is already one level in the hierarchy, you can add more levels by placing them relative to
existing levels in the hierarchy. Drag-and-drop the level reference within the hierarchy to
reorder the levels in a hierarchy. The avatar is colored green or red depending on whether you
are able to drop the level reference at that location or not. Figure 5-12 shows reordering the
Product type level within the Products hierarchy in the dynamic cubes sample model. The
green avatar and the thick black line above the Product line shows that the Product type level
can be moved there.

v == Products

[ =l Members

o (All)

=] Produdline{t")
b g Product type @1

R Product type ]

b g Product

\wal Calculated Members

Figure 5-12 Product type level being dragged above the Produce line level in the Products hierarchy

You must always bear in mind the requirements of your users and the structure of the data
when ordering levels within a hierarchy. For example, although Cognos Cube Designer allows
you to order a Months level above a Years level within a time hierarchy, this arrangement will
likely confuse your users (if it works at all).

Figure 5-13 shows what happens if the Product type level is dragged above the (41]) level.
The avatar turns red because the (All) level must always be the highest level in the hierarchy.

b _-:-_ Froducts
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b g Product li G 1

b a',q F'FCIdLIC‘tty.Eﬁ Product typs

b g Product

ol Calculated Members

Figure 5-13 Attempting to reorder a level above the (All) level

The (All) level is a predefined level that contains a single member known as the ALL member.
The ALL member is the ancestor member for all other members in the hierarchy and usually
the starting point for users to navigate into the hierarchy in the Cognos studios. Although you
cannot move the (All) level, you can rename it the same way that you rename any other object
in the model. It supports multiple locales as well, if your application requires that. You can also
change the name and caption of the ALL member through the Root Member and Root

Caption properties of the hierarchy. The Root Member property specifies the internal name of
the member that is used in calculations in reports, whereas the Root Caption is a multilingual
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property that specifies how users will see the ALL member in different locales. Figure 5-14
shows the members of the Time hierarchy with the All member at the root.
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Figure 5-14 The members of the Time hierarchy with the All member at the root.

There are situations where it does not make sense to aggregate values to a single root
member. For example, assume that you have a budget dimension. In the main hierarchy, you
want to have three root members that represent three different budgeting scenarios: Planned,
budget, and actual. In that case, it makes no sense to aggregate values for those three
members. To change a hierarchy to a multi-root hierarchy, set the Multiple root members
property of the hierarchy to true.
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Figure 5-15 shows the Time hierarchy from the dynamic cubes sample model with the
Multiple root members property set to true. Notice that the (All) level has been removed
from the hierarchy.
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Figure 5-15 Members of the Time hierarchy with multiple root members

Changing the Multiple root members property back to false inserts a default (All) level with a
default ALL member.

As described in 5.1.1, “Cubes” on page 106, a tuple is a point in a cube and is composed of
some specified members as well as, implicitly, the default member from every hierarchy in
every dimension in the cube. You can specify the default member of a hierarchy by dragging a
member from the Members folder of the hierarchy to the Default Member property of the
hierarchy. For a hierarchy with an (All) level, the ALL member is the default member for the
hierarchy if none is specified. For a multi-root hierarchy, the first member encountered in the
top level is the default member if none is specified. Changing the default member of a
hierarchy can affect every aggregation that is performed by the cube, so you should test your
application to ensure that you are receiving the results that you expect.

Depending on the structure of your data, there might be missing members in a hierarchy. For
example, consider a Geography dimension with levels for Country, State or Province, and
City. In such a dimension, The Vatican is usually modeled as a member in the City level
whose parent is a member in the Country level. Dynamic cubes do not allow having gaps like
this one in a hierarchy, and automatically inserts padding members to ensure that there are
no gaps in the hierarchy. The hierarchy properties Show Extraneous Padding Members and
Caption of Padding Members can be used to specify whether the padding members are
shown to users or not, and whether they have a visible caption or not.
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5.3.3 Parent-child dimensions

122

Parent-child dimensions do not have defined levels. The data of the parent and child
attributes determine how the members are generated and assembled into a hierarchy.
Parent-child dimensions do not have level keys. The child attribute uniquely defines every
member in the hierarchy. Parent-child dimensions can have only one hierarchy. Parent-child
dimensions are useful when the items you want to report on are not easily organized into
discrete levels. The most common use of a parent-child dimension is to model the personnel
chart of a typical organization. Figure 5-16 shows the attributes for the Employee by manager
dimension in the dynamic cubes sample model.
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Figure 5-16 Attributes of the Employee by manager dimension in the sample model

The attributes assigned as Member Caption and Member Description function identically as
they do for members in a level. The other two columns of radio buttons are for specifying the
parent and child attributes. In the Employee by manager dimension, the parent attribute is
Manager Key, which is mapped to the MANAGER_KEY column. The attribute that defines
unique members is Employee Key, which is mapped to the EMPLOYEE_KEY column. In the
underlying table, the MANAGER_KEY column is a foreign key to the EMPLOYEE_KEY
column, which is the primary key of the table. It is most useful to model tables with these
kinds of self-joins as parent-child dimensions. You can use attributes built from expressions
as the parent and child attributes, but you must ensure that the values match or you will get a
wide, flat hierarchy that is difficult for the users to use.

If the parent-child dimension is a slowly changing dimension, the parent and child attributes
must be surrogate keys. You can read more about slowly changing dimensions in 6.3, “Slowly
changing dimensions” on page 179.

Data members are members that contain values that are associated with the parent member
itself. The data member allows you to see those values. If the data member is not specified,
the values are still aggregated into the parent member, but there is no indication of the source
of that value. For aggregations such as sum, it is fairly readily apparent that the parent
member has values that are associated with it. For others, such as average, it is less
apparent. It is a good idea to include them by setting the Show Data Members property value
to true and setting the Caption of Data Members property value to Parent’s caption.
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Figure 5-17 shows how a parent-child dimension looks in IBM Cognos Report Studio when
the Show Data Member property is set to true and the Caption of Data Members property is
set to Parent’s caption.

BE= =T a E (E
= &i Employee by manager J
E| -:':- Emploves by Manager
= [~ Members
=} = by_manager

Jaunjdxg afiey

-} == Penelope Tamrine =#1:

+ = Laura Bauer

-+ = Sébastien Pascal

+| = Stefano Eruno

-+ o Maximilian Saltzman ] B
+ o Arjan Schuman

+ = Steven Henderson
+ mm Kazuki Sasaki

= JPenelope Tamrine

Mermber D ipki
i Frmber Liescription [Sales].[Employee by manager].[Emploves by Manager]-=:[RO].[Emploves by manager].

ll] Employee by Manager - M [Emplovee by Manager]. [by_manager] [4972].[49727data]
l] Employee Code

] ©roanization Code

Figure 5-17 Parent-child dimension

If specified, the Root Member property is the name of an artificial member that is the ancestor
of all other members in the hierarchy. By default, it is empty, so no additional member is
inserted at the root and the root or roots of the hierarchy are derived from data. The Root
Caption property is only applicable if the Root Member property has a value, and otherwise
behaves the same as the property does in a hierarchy with levels. The Default Hierarchy
property also behaves the same as the property does in a hierarchy with levels. Caption for
the member as displayed in the member tree in the Cognos studios is the name of the
dimension.

Functions that reference a member in the context of a level or descendants return each child
member, that is many member nodes down the tree. If you have an unbalanced hierarchy, the
member tree is generated without any additional modeling required.

5.3.4 Joins

When you are building a dimension, it is common to want to build a dimension using columns
from more than one table. Cognos Cube Designer adds and removes tables automatically as
you map and unmap attributes to columns from your database. Cognos Cube Designer
attempts to create the joins between those tables automatically, based on any keys in the
tables and how those tables are used in levels. However, there might be situations where
Cognos Cube Designer cannot automatically determine how two tables are joined, and you
must specify the relationship yourself. The tables and relationships for a dimension can be
found in the Implementation tab of the dimension. You edit the relationships within a
dimension in the Implementation tab.
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Figure 5-18 shows the Implementation tab for the Branch dimension. The modeler uses
columns from each table to define level keys in the dimension.
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Figure 5-18 Implementation tab for the Branch dimension

To edit a join between two tables, double-click the line connecting them to open the Join
Editor. Figure 5-19 shows the join between the GO_REGION_DIM and GO_BRANCH_DIM
tables used by the Branch dimension.

Edit join

B Table Cardinality B Table
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COUNTRY_CODE = COUNTRY_CODE
x
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Figure 5-19 The Edit join dialog.

You specify which columns are used to join the two tables in the bottom part of the Edit Join

window. The left and right side of each row contains drop-down lists with all of the columns in
the table for that side. Select which columns are to join on. If the join requires more than one
set of columns, you can add more sets by clicking Add join to expression. Similarly, if there
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are extra sets of columns specified, you can remove them by selecting the row and then
clicking Delete. The columns that you join on do not need to be primary or foreign keys in the
table. In fact, if your database does not have referential integrity, you must specify how the
columns are related in each join yourself.

The top part of the editor shows the two tables that the join is for and the cardinality of the join
between them. You can change the cardinality according to the needs of your modeling
situation, and can use different cardinalities for different situations in your data warehouse.
There are five possible options: Many to One, One to Many, One to One, Left Outer, and Right
Outer. It is important to consider which table is on which side of the join because for most of
these cardinalities, the side is meaningful.

Many-to-one and one-to-many cardinality

The most common cardinalities that you are likely to use are one-to-many or many-to-one. In
a snowflake schema, these cardinalities usually indicate that the two tables have level keys for
two separate levels (although each individual table can be used to populate the members of
more than one level, depending on how your data is structured). In fact, Cognos Cube
Designer requires that two tables have a one-to-many join if both tables have level keys in
them. The Branch dimension that is shown in Figure 5-18 on page 124 is a good example of a
dimension built on multiple tables, where each table contributes level keys.

One-to-one

Use one-to-one joins to describe situations where the columns of a table do not contribute
any level keys to defining the level, but the table does contain additional attributes that you
want to make available to your users. These tables with additional attributes are called lookup
tables.

Typically, a lookup table has a join (either logical or physical) to a table with level keys but it
does not have any level keys itself. Instead, the lookup table has extra attributes for the
members that are defined from the table with level keys. You should ensure that each row of
attribute data in the lookup table corresponds to a row from the table with level keys.
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Figure 5-20 shows an example of using lookup tables in a dimension. The table
SLS_PRODUCT_DIM is the single dimension table where all the level keys for each level
come from. However, the captions for each Product, Product Type, and Product Line are
stored in separate lookup tables.
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Figure 5-20 Products dimension showing lookup tables

Left outer and right outer joins

You might want to create an attribute from a column in a lookup table, but the corresponding
dimension table is incomplete. That is, there are rows in the dimension table that do not have
the corresponding rows in the lookup table. For example, suppose that you have the following
tables and want to build a Customer dimension. Table 5-1 shows the Customers table.

Table 5-1 Data for the Customers table

Customer_No Demographics_ID
001 002
005 Null

Table 5-2 shows the data in the Demographics table.

Table 5-2 Data for the Demographics table

Demographics_ID Gender
001 Female
002 Male
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In the Customers dimension, add an attribute for Demographics. Cognos Cube Designer
creates a join between the two dimensions for you, with Customers on the left side and
Demographics on the right side. If you specified a one-to-one cardinality for the relationship,
the query that Cognos Dynamic Cubes issues to the database uses an inner join, so any
customer that had a NULL value for the Demographics_ID column is not returned. The
solution is to specify left outer for the cardinality. The query that Cognos Dynamic Cubes
issues to the underlying database uses a left outer join to join the two tables together. All rows
from the Customers table are retrieved, as well as any row with a corresponding
Demographics_ID value from the Demographics table.

5.3.5 Dimension filters

Dimension filters allow you to apply a filter to the data stream that is used to populate the
members in your dimension during cube start. You can use them to restrict the type of
member that is loaded to a more useful subset. Having fewer members in the dimension also
improves cube start time and reduces the memory footprint required for the cube. It is
important to note that filters act on the data that all users of a cube see. If you want to have
filters that only apply to some of the users, you must use security filters.

Filters are components of the relational query that are used to fetch data for the cube, so you
can only use relational expressions in a filter. In your expression, you can refer to any attribute
in the dimension that you are defining the filter for, or any measure in a cube that uses the
dimension.

Consider the Employee by region dimension in the Cognos Cube Designer sample model.
Figure 5-21 shows the levels and hierarchy of the Employee by region dimension.
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Figure 5-21 Employee by region dimension

As it is constructed, the Employee by region dimension includes all employees, past and
present. However, if the objective of your application is to track the sales targets of
employees, it does not make sense to include people who are no longer employees. The
Termination Code attribute of the Employee level can be used to filter out past employees.

To create the filter, complete the following steps:

1. Double-click the Employee by region dimension in the Project Explorer to open the
dimension editor.

2. Expand the Employee by region dimension, the Levels folder, and the Employee level.

3. If necessary, scroll down in the Project Explorer until the Termination Code attribute is
visible.

Chapter 5. Basic modeling 127



4. Select the Filters tab in the dimension editor.
5. Click New Filter on the right to create a new filter.

6. Click New Filter in the list of filters. The properties of the filter are shown in the Properties
tab of the Details window.

7. Change the name of the filter to Active Employees.

8. Double-click the Expression property to open the expression editor for the filter.

9. Drag Termination Code from the Project Explorer to the Expression window and enter:
= ‘150°

10.Leave the Exclude Facts Without Corresponding Dimension Keys property set to

true.

When you finish, the filter should look like the Active Employees filter shown in Figure 5-22.

#|Model ¥ Emplovee byregion 7 Active Employees
“F Active Employees
Enter a relational filter expression that limits the rows returned for the query subject or dimension. Only

non-dimensional functions are supported. The elements used in the expression are limited to query
items in this query subject or attributes in this dimension.

|
[MITermination code = '150'
& Expression 7 7 Specification

' Properties ¥ 0lssues || £ 0 Performance Issues

SF Active Employees

Property Value
Mame Active Employees
Expression [Modell.[Employee by region].[levels.[Employee]l.[Termination code] =150

Exclude Facts Without
Corresponding Dimension | true
Keys

Figure 5-22 The Active Employees filter

There are a couple of ways you can test a filter to ensure that it is working correctly:

» If you know of members that should no longer appear in the hierarchy, you can refresh the
Members folder of the hierarchy and navigate to where the members were before. In the
previous example, the employee Vern Ritchie voluntarily left (a Termination code of 152),
so Vern should no longer appear in the list of members under the United States.

» Another way to verify your filter is to right-click the level whose attributes the filter uses,
and select View Data. In the previous example, you can view the data for the Employee
level and verify that the values in the Termination Code column are all 150.
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Each method has advantages and drawbacks. By browsing the hierarchy members, you can
see every member that is in the hierarchy, but no other details. By viewing the data of a level,
you can see every attribute modeled for the level, but only a subset of all the data rows that
will be used to populate the level. You are free to use whichever method best suits your
needs, or use both of them.

Figure 5-23 shows the filter applied to the Employee by region dimension.

»® | [
Active Employees Employee by region
Project Explorer v oy i i
¥ gwa Luunuy - Date hired Termination code Termination reason
b ﬁ:':l Employee Jul 2, 2010 12:00:00 AM 150 Active employee -
v s Employee by region om  Aug 13,2009 12:00:00 AM 150 Active employee
¥ =] Members 1 Jun 19, 2007 12:00:00 AM 150 Active employee
v Al Feb 12, 2008 12:00:00 AM 150 Active employee
v . Americas n Dec 22, 2011 12:00:00 AM 150 Active employee
v == United States E Oct 27, 2007 12:00:00 AM 150 Active employee |
I == Pierre Lavoie m Apr18, 2010 12:00:00 AM 150 Active employee
I == Rhonda Cummings Jul 13, 2006 12:00:00 AM 150 Active employee
I == Audrey Lastman May 12, 2010 12:00:00 AM 150 Active employee
b == Bart Scott Sep 18, 2007 12:00:00 AM 150 Active employee
I == Iargaret Lewiston Jan 30, 2009 12:00:00 AM 150 Active employee
[ == Eric Carson i Aug 14, 2010 12:00:00 AM 150 Active employee
I == Harold Germaine Nov 6, 2010 12:00:00 AM 150 Active employee
I == Janice Thamas Jan 30,2010 12:00:00 AM 150 Active employee
I» = Karly Millers Sep 24, 2008 12:00:00 AM 180 Active employee
I == James Ripley m Sep 8, 2007 12:00:00 AM 150 Active employee -
I == Paula Merkley ‘ . — o .
25 Maximum rows Distinct rows Refresh
[ == George Harrows
[ == lelanie White
Y Properties ¥ 0lssues £ 0 Performance Issues
|- == Charles Laurel
[l Employee key
[ == ‘fera Parry
Property Value
[» == Alex Rodriguez
MName Employee key -
[» == Samantha Floyd
Comment =
[ == Julie Olsen T
Expression
[ == Julie Olsen
Column Name [EMP_EMPLOYEE_DIMLEMPLOYEE_KEY]
[ == Ken Chambers
Visible true
[» == Corey Wright 5 -
f# A 1 1 5

Figure 5-23 Employee by region dimension with the Active Employees filter applied

Exclude Facts Without Corresponding Dimension Keys is an important property to
understand. If this property is set to true, then a data filter is applied to your fact table to
ensure that only fact rows that have a corresponding key in the dimension table are used.
Cognos Cube Designer generates this additional data filter when the cube is published,
based on the relationship between the dimension and the measure dimension. If you define
multiple filters in your dimension, and even one filter has the Exclude Facts Without
Corresponding Dimension Keys property set to true, then the fact data is applied.

However, there are scenarios where you should set Exclude Facts Without Corresponding
Dimension Keys to false. If the filter applies to data that is not used by your members, or the
filter uses fact table data to filter your dimension, then you should set this option to false.

Examples of both of these scenarios are shown in “Using a data filter with a lookup table” on
page 130 and “Excluding dimension members without fact data” on page 131. It is critical to
understand your data so that you know whether you should exclude fact data or not.
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Using a data filter with a lookup table

There can be situations where a normal join to a lookup table can result in a query that
returns more rows than needed by the cube. This is an efficiency problem that can be
addressed by filtering the data in the query, instead of retrieving unneeded rows. In these
situations, Exclude Facts Without Corresponding Dimension Keys should be set to false
because the filter does not affect the number of members that are generated for the level.
Having Exclude Facts Without Corresponding Dimension Keys set to true in this case
causes the Cognos server to issue a more complicated query than necessary.

Consider the table SLS_PRODUCT_LOOKUP in the great_outdoors_warehouse sample
database. The primary key for the table is composed of both the PRODUCT_NUMBER and
the PRODUCT_LANGUAGE columns. There are rows for each combination of product
number and language. If you wanted to have a unilingual cube, returning the names for all
languages is inefficient. Instead, you can create a filter to exclude rows in other languages as
follows:

1. In a Products dimension, create a Product level with the PRODUCT_NUMBER column
from SLS_PRODUCT_DIM and the PRODUCT_LANGUAGE and PRODUCT_NAME
columns from SLS_PRODUCT_LOOKUP. Set Product Name to be the Member Caption
and Product Number to be the Level Unique Key as shown in Figure 5-24.

¥ Model % Products [levels £l Product

_D::; Product

] attrioute &1 @ oy~ Mapping i
EProdudName HOM S PRODUCT_MNAME

Product Language OO0 PRODUCT_LANGUAGE

Product MNumber O (O v] PRODUCT_NUMBER N

Figure 5-24 Product level.

2. Select Product Language and set the Visible property to false.

3. Double-click the Products dimension in the Project Explorer and select the
Implementation tab.

4. Double-click the line connecting the SLS_PRODUCT_DIM table and the
SLS_PRODUCT_LOOKUP table, set Cardinality to One to One and click OK.

Select the Filters tab and create a filter.

Click New Filter in the Filters list.

Set the Name of the filter to English Only.

Set Exclude Facts Without Corresponding Dimension Keys to false.

© ©®© N o O

Double-click Expression.
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10.Drag the Product Language attribute from the Project Explorer into the Expression

Editor.
11.Enter = “EN’ in the Expression Editor. The expression should look like the one shown in
Figure 5-25.

¥|Model ¥*Products “F English Only

¥ English Only

Enter a relational filter expression that limits the rows returned for the query subject or dimension.
Only non-dimensional functions are supported. The elements used in the expression are limited to
query items in this query subject or attributes in this dimension.

|
[[lProduct Language = "EN'
& Expression p 7 Specification

Ef Properties ¥ 0lssues || £ 0 Performance Issues

5F English Only
Property Value
Mame Enaglish Only
Expression [Model]l.[Products].[levels].[Product].[Product Language] = "EN'

Exclude Facts
Without Corresponding  false
Dimension Keys

Figure 5-25 English Only filter.

Now when the Products dimension is populated by Cognos Dynamic Cubes during cube
start, Cognos Dynamic Cubes only fetches rows from the SLS_PRODUCT_LOOKUP table
that have a product language of EN, rather than fetching all rows.

Excluding dimension members without fact data

You can exclude members from your dimension that do not have the corresponding fact data
in the fact table by using a filter. An example situation is with a cube for sales data. You might
not want to include products that do not have any sales from the cube, for example because
they are new products that have not been released yet.

To exclude dimension members without fact data, you must first create a measure in the
measure dimension of the cube on the key column that joins to the dimension. Set its Visible
property to false and then create a filter using that key column. You must set the Exclude
Facts Without Corresponding Dimension Keys property on the filter to false, or you might
have problems with circular references in your queries to the database.

5.3.6 Multilingual Attributes

Unlike model objects that you define in the model, members are derived from the data in the
database. If you want to have multilingual attributes for members, the attribute values must
come from the database. To model a multilingual attribute, complete these steps:

1. Select the dimension for which you want to model multilingual attributes in the Project
Explorer.

2. Click the Multilingual Support property in the Properties tab for the dimension and select
By Column.

3. Select the attribute that you want to model in your dimension within the Project Explorer.
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4. In the Properties tab for the attribute, change the Multilingual property to true.

5. In the same Properties tab, select the Column Name property. Cognos Cube Designer
shows a list of languages and values similar to the one for multilingual model objects.
However, instead of names, the values are column references from your model.

6. Locate the column in the metadata with the values you want to use for the attribute in that
locale, and drag it to the corresponding locale property in the list.

Figure 5-26 shows the columns that are mapped to the Weekday attribute from the Time
dimension in the same model. The columns come from the GO_TIME_DIM table in the
great_outdoors_warehouse sample database.

2 Properties v Olgsues || 3 0 Performance Issues
[l Weekday
Property Value
Mame English WEEKDAY_EN =
T — Chinese (China) WEEKDAY_SC
Expression ET':i':f::} WEEKDAY_TC 1
CEIMITGETE Czech MONTH_CS
Visible Danish MONTH_DA
Data Type Dutch WEEKDAY_ML
Precision Finnish WEEKDAY_FI
Scale French WEEKDAY_FR
Multilingual German WEEKDAY_DE
Greek WEEKDAY_EL -
Add Language QK | Cancel

Figure 5-26 Columns used for the Weekday multilingual attribute

5.3.7 Generate a dimension

You can generate individual dimensions from the data in the database similarly to how you
can generate complete cubes. Generating a dimension works best with fully denormalized
dimension tables. If your data warehouse uses snowflake dimension tables, you are better off
creating your dimensions manually.

To generate a dimension, complete these steps:

1. Select the appropriate dimension table in the metadata

2. Right-click the dimension table

3. Select Generate — Dimension using data sampling.

5.4 Modeling measures

Dimensions in a cube give context to measures. Measures are also known as metrics, facts,
or KPIs. They are the values that the decision makers in an organization use to make key
decisions concerning the organization.
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5.4.1 Creating a measure

The simplest way to create a measure is by dragging columns from a fact table in the
metadata to the measure dimension editor in the cube. You can select individual columns and
only drag those if you choose, or you can drag the entire table.

Figure 5-27 shows dragging three columns from the SLS_SALES_FACT table to the measure

dimension editor.
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I}igure 5-27 Dragging three columns from the SLST SALES_FACT table to the measure dimension editor

When you create measures by dragging individual columns into the editor, the column names
are used as the basis for the measure names. One measure is created for each column you
drag into the editor and certain properties for the measure are assigned automatically. If you
drag an entire table into the measure dimension editor, Cognos Cube Designer only creates
measures based on columns that appear to contain fact data. Any column that is a primary
key, foreign key, index, or has a non-numeric data type is ignored.

When you create measures, if the data type of the underlying column is numeric (for example,
an integer, floating-point, or decimal), then the Regular Aggregate property of the measure
is set to Sum. If the underlying data type of the column is not numeric, or if the column is a
primary key, foreign key, or index, then the Regular Aggregate property of the measure is set
to Count Distinct.
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Three other properties are specified when you drag a column into the measure dimension
editor: Data Type, Precision, and Scale. These properties are imported from the database
itself and are read-only.

Regular Aggregate

The Regular Aggregate property is an important property in Cognos Dynamic Cubes. It
specifies how the cube summarizes the detailed fact data in the fact table.For numeric data,
sum is the most common regular aggregation and therefore is the default. However, you must
consider your business requirements. Sometimes sum is inappropriate and you should
change it to a more suitable aggregation.

The regular aggregation values Average, Count, Count Distinct, Maximum, Median, Minimum,
Standard Deviation, Sum, and Variance simply indicate the mathematical operations that are
performed on a set of measure values when they are aggregated.

Use the Custom regular aggregation to indicate to the cube that the value is computed by an
external business process. In that case, the cube will always query the underlying database
for fact values instead of computing them.

The Calculated regular aggregate value is used when a measure is based on an expression
rather than mapped to a database column, and is used for governing the order of operations.
The Calculated regular aggregate is discussed in more detail in 5.4.2, “Measures with
expressions” on page 134. The Count Non Zero regular aggregate is special and is also
discussed in that section.

5.4.2 Measures with expressions

134

Measures can also be used to compute values based on other measures. When you are
working with measures in a dimensional context, measure values are frequently both,
summarized (according to the Regular Aggregate) and computed (according to the
expression).

Depending on the expression, a query can resolve to substantially different values depending
on whether the values are summarized, and then the expression is computed or the detail
values are computed and then summarized.

If the Regular Aggregate property is set to Calculated, then the individual components of
the expression are aggregated according to their regular aggregate property and after that
the expression is evaluated using the aggregated values.

If any other regular aggregate property is set, then the expression is applied to the individual
component values, and the individual results are aggregated according to the regular
aggregate you specified. For example, consider a cube with the data shown in Table 5-3,
which shows the sample data for each quarter and the entire year.

Table 5-3 Sample data for each quarter and the entire year

Time Sales (Sum) Returns (Average)
Q1 10 2
Q2 30 4
Q3 60 6
Q4 120 8
2015 220 5
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The values for 2015 are the aggregated values of each quarter in the year, according to the
regular aggregate specified for that measure.

Assume an additional measure called Weighted Sales that is the Sales measure divided by
Returns (this is not a meaningful calculation and is only used to illustrate the example). If the
regular aggregate for the measure is set to Sum, then the value comes from calculating the
expression on each row, and then applying the regular aggregate as follows:

1. Calculate: 10/2 =5, 30/4 = 15, 60/6 = 10 and 120/8 = 15.
2. Aggregate: 5+ 15+ 10 + 15 = 65.

However, if the regular aggregate property of a measure is Calculated, then the values are
first aggregated, then calculated as follows:

1. Aggregate: 10 + 30 + 60 + 120 = 220, average(2, 4, 6,8) = 5.
2. Calculate: 220/5 =44

Count Non Zero behaves as though the measure (whether mapped to a column or containing
an expression) is substituted for X into the following expression, with the regular aggregate
set to sum as follows:

If(X = 0) THEN (0) ELSE (1)

If fact, you can even see this expression in the SQL statementthat is sent to the database. To
see the SQL statement, you must enable logging.

5.4.3 Calculated measures

A calculated measure has most of the same properties as a regular measure with expression,
including all of the same Regular Aggregate values. The key difference between a calculated
measure and a measure with an expression is that the calculated measure takes a
dimensional expression, rather than a relational one, and is always resolved by the dynamic
cube itself. The calculation measure must resolve to a value. In general, a measure with an
expression performs better than the equivalent calculated measure. However, there are a
wider variety of expressions available for calculated measures, such as using relative time
members (see 5.3.5, “Dimension filters” on page 127).

5.4.4 Measure folders

You can organize your measures and calculated measures in folders. The measure
dimension can contain as many folders as you want, and individual folders can contain other
folders. Measure folders are purely for organization purposes and putting a measure in a
folder has no effect on the value of the measure.

5.4.5 Measure filters

You can apply data filters to the fact table that your measures are mapped to. Specify filters in
the measure dimension, in the Filters tab, because filters apply to the fact table as a whole,
not individual measures. In general, there are not many reasons to apply a filter directly to the
measure dimension. A reason to apply a filter might be if the fact table has a status row and
only rows with a certain status are valid. In this scenario, you could apply a filter and only use
the valid data.
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Measure filters do not have the Exclude Facts Without Corresponding Dimension Keys
property. If you create a filter for your measures, it is important to understand your data and
the implications of applying the filter, or you might get invalid results from the cube.

5.4.6 The default measure and transaction ID

The measure dimension has a few properties of interest. The Default Measure is the measure
that is used for queries when the user has not chosen a measure. You can change the default
measure to be any measure or calculated measure defined in the cube.

The Transaction ID column is part of the near real-time updates technology built into Cognos
Dynamic Cubes. With near real-time updates, a dynamic cube can accommodate additions to
the fact table without having to restart the cube. Use the Transaction ID column property to

specify which column in the fact table is updated when new data is added. Cognos Dynamic
Cubes can then monitor this column for additions to the fact table. For more information, see
Chapter 12, “Near real-time updates” on page 427. A value of <None> disables near real-time
updates for the cube.

5.5 Bringing dimensions and measures together in a cube

To restate, a cube is a data source that is defined by one or more measures interacting with
one or more dimensions. There are different ways that you can specify and modify how the
measures relate to dimensions.

5.5.1 Relationships

136

You must specify a relationship between the measure dimension and each participating
dimension in the cube. Cognos Cube Designer is able to derive the relationship based on the
keys in the dimension tables and fact table. However, if the data warehouse only uses views,
you must specify the relationship yourself. You can see the list of dimensions that are used by
a cube in the editor for the cube itself. Figure 5-28 shows the Editor for the gos1dw_sales cube
in the sample model.
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Figure 5-28 Relationship editor for the gosldw_sales cube in the sample model
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You can remove a dimension from the cube by selecting the cube and clicking Remove.
Removing a relationship removes the corresponding dimension from the cube.

You can edit the relationship to each dimension by clicking Edit in the Relationship column
next to the dimension for which you want to edit the relationship. Clicking Edit starts the
dimension relationship editor as shown in Figure 5-29. The figure shows the relationship
editor for the relationship between the Branch dimension and the measure dimension in the
gosldw_sales cube.

| Model Q) gosldw sales ®g Branch<->SIs Sales Fact

Eu Branch=—=5Is Sales Fact

Mg Joins

Specify the join between dimension and measure by relating column(s) from the implementation views in the
combo boxes.

'1" Branch Operator Measures +

T EMPLOYEE_KEY = | ® EMPLOYEE KEY

+|Join is atthe lowest level of detail for the dimension

Figure 5-29 Relationship editor for the relationship between the Branch and measure dimensions

The functionality of the relationship editor is limited compared to the functionality of the
intra-dimension join editor described in 5.3.4, “Joins” on page 123. You can add or remove
key columns and specify the operator that is used to join the columns. The cardinality of all
joins is assumed to be one-to-many.

If the data in the data warehouse does not correspond to a one-to-many join from the
dimension to the measure dimension, you must apply the appropriate filters to either the
dimension or the measure dimension. See 5.3.5, “Dimension filters” on page 127 and 5.4.5,
“Measure filters” on page 135 for details about specifying data filters.

If you created a dimension that is shared between multiple cubes, the grain of the fact data
can be at different levels for different cubes. For example, in the sample model, the Time
dimension is defined down to the Day level. The data in the fact table for the gosTdw_sales
cube is also specified at the Day level. However, the data in the fact table for the
gosldw_target is only defined at the Month level of the Time dimension. In cases like this one,
clear Join is at the lowest level of detail for the dimension for the relationship. When this
check box is cleared, Cognos Cube Designer generates additional model information to
ensure that the dimension is used correctly in the context of the corresponding fact table.

If you are familiar with Framework Manager, you might have worked with measures that have
different grains of detail. You handle different grains of detail by specifying measure scope for
the measures. Cognos Dynamic Cubes does not support measure scope. Therefore, you
must ensure that every fact within a fact table in the data warehouse has the same grain of
detail for all dimensions you will use it with. For more information, see 6.5, “Multiple fact and
multiple fact grain scenarios” on page 181.
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5.5.2 Aggregation rules

In general, measures are aggregated according to the Regular Aggregate property of the
measure. However, there are situations where you might want a measure to have different
aggregation rules according to the dimension that is in scope.

For example, consider an application for tracking inventory levels. There is a measure for the
specific inventory level, and dimensions for products that the inventory levels track, and
geography (the inventory level in different regions). For these dimensions, setting Sum as the
regular aggregate gives you useful values when reporting on those dimensions. However,
using a time dimension in a query gives grossly misleading values. The inventory level for a
month is not the sum of inventory levels for all days in the month.

In situations like this one, you can specify aggregation rules to use when particular
dimensions are in context for a query. It is not necessary to define a dimension as a time
dimension (such as in 5.3.5, “Dimension filters” on page 127) to specify aggregation rules.

You can specify aggregation rules for any dimension in a cube using the following steps,
which use a time dimension as an example:

1. Double-click the measure dimension in a cube in the Project Explorer. The measure
dimension is usually called Measures, but can have a different name.

2. Select the Aggregation Rules tab in the editor for the measure dimension.

3. Select a measure in the Measures list on the left and select the check box in the Include
column for each dimension you want to specify an aggregation rule.

4. For each dimension, select the dimension in the dimension list and then select the
aggregation in the Aggregation Rule drop-down menu.
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Figure 5-30 shows the Aggregation Rules tab for the measures in the gosldw_sales cube in
the sample model. The Quantity measure is assigned Count aggregations for the Employee
by region and Branch dimensions.
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Figure 5-30 Quantity measure assigned the aggregation rule Count for the Employees by region and
Branch dimensions

5.5.3 Named Sets

A named set is a dimensional expression that resolves to a set of members from a single
hierarchy in one of the dimensions. A named set can reference any model object that is valid
in a dimensional expression, including other named sets.

Named sets are checked for semantic correctness when the cube is started, but are run in
their context within a report. If you refresh the member cache, then any changes to the
members are represented in the evaluation of a named set (if there is an impact). The same
named set can return a different set of members depending on where it appears within a
report. For example, a TopCount of the top 10 products returns a different set of 10 products if
nested within the regions of a geography dimension (a different set of 10 products for each
region).

Tip: The advantage of a model-defined named set versus a query-defined set is that it can
be authored once and reused in different reports.

Named sets are defined in a folder called Named Sets in a cube. The Named Sets folder is
always last in the list of objects under a cube in the Project Explorer after all the dimensions.

You can organize the named sets by creating subfolders under the root folder. When a
dynamic cube is published, named sets are available as data items in the Named Sets folder
within both the Metadata Tree and Members Tree in the IBM Cognos studios. In the studios, a
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named set can be inserted directly into a report, or it can be used in a dimensional function
anywhere that a set expression is required.

Creating a named set
To create a named set, complete the following steps:

1. From the Project Explorer tree, expand the cube.

2. Right-click the Named Sets folder and then select New — Named Set. Rename the
named set as wanted.

Double-click the named set to open the expression editor.
Enter a dimensional set expression.

Validate the expression. Syntax errors are displayed on the Issues tab.

2L

Optional: Right-click the Named Sets folder and then click New — Named Set Folder.
Organize named sets by renaming folders, creating additional folders, and dragging
named sets from one folder to another.

Note: Expression validation checks for syntax errors only. It does not check semantic
correctness. Semantic correctness is checked during cube start. Named sets are
evaluated during cube start using the cube default context. Invalid named sets do not show
up in the studios. They are dropped during cube start and an error is recorded in the
xgelog file. Invalid named sets do not prevent the cube from starting.

Tip: For complex expressions, you might find it easier to author and test in report studio
before creating in the model.

Use case: Creating named sets for analysis of products by revenue
Suppose that the report authors want to analyze the top products by revenue in different
countries in their reports. You can provide a named set that contains the top products that
report authors can reuse in their reports, without having to reauthor the expression.
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Perform the following steps:

1. Create a named set Top N Products by Revenue, where N is a prompt macro with a data
type of integer and a default value of five (5).

Figure 5-31 shows the named set in the Project Explorer and the following expression:

topcount ([Model].[Products].[Products].[Product], #prompt('Enter N: Top
N','integer','5')#, [gosldw_sales].[Measures].[Revenue]).
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I &* Branch
I &* Employee by region
I @* Order method
I &* Product brand
I &* Products
I &* Promotions
] I & Retailers
] b &8 Time
b o Time (close date)
I & Time (ship date)
[ E’E Employee by manager
I &* Sales order

E_ﬁ_ Top M Products by Revenue in Canada

L L x
| & || @]

=

[ #| Model @gosldw sales [ Top N Products by Revenue

! B Top N Products by Revenue |

Enter a multi-dimensional set expression. Only dimensional functions are
supported. The elements used in the expression are limited to members and
measures within a cube.

|

t;\g\m (E}Product, #prompt ("Enter N: Top N', "integer',
'5'}#, fmRevenue)

| Z Expression || _.’Speciﬂcation |

|| Y Properties || ] 0lssues || £33 0 Performance Issues
( [ Top N Products by Revenue

w [0 Named Sets | Property Value
[ Retailer Countries in Americas | same Top N Praducis by Revenie
w 11 Top Products | Comment
topcount{[Model].[Products] [Products] [Product],
Expression #prompt(Enter N: Top N''integer,'5"#, [gosldw_sales].

[Measures] [Revenue])

Figure 5-31 Named set Top N Products by Revenue

2. Create the named set Top N Products by Revenue in Canada, where N is a prompt macro
with a data type of integer and a default value of five (5), and Canada is a member from

the Retailer country level of the Retailers hierarchy.
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Figure 5-32 shows the named set in the Project Explorer and the following expression:

topcount ([Model] . [Products].[Products].[Product], #prompt('Enter N: Top
N','integer','5')#, tuple([gosldw _sales].[Measures].[Revenue],Canada))

i EIEE
B~ | O cetMetadata ~ | @ ~
x || Model () qosldw sales [ Top N Products by Revenue in Canada
Project Explorer
. o % Top N Products by Revenue in Canada |
~ B Project &=
= r_zﬂ- Model Enter a multi-dimensional set expression. Only dimensional functions are
: supported. The elements usedin the expression are limited to members and
v -i"i} gosldw_sales measures within a cube.
b Measures |
I ®* Branch

. [EQBSQVQILE {(gaProduct, #prompt('Enter N: Top N','integer',
b la.. Employee by region '5')#, tuple (lmRevenue, mmCanada}}

I &+ Order method |
I @* Product brand l
I & Products b
I &* Promotions

I &* Retailers

b g Time

b o Time (close date)

I @ Time (ship date) e
| & Properties || 0 Issues || £2 0 Performance Issues

| = Expression || . Specification |

2 aﬁ Employee by manager

I & Sales order B Top N Products by Revenue in Canada

~ [0 Named Sets | Property Value
@ Retailer Countries in Americas Name Top M Products by Revenue in Canada
Comment

w [ Top Products
topcount{[Model].[Products] [Products] [Product],

R Top N Products by Revenue Expression #prompt(Enter N: Top N'integer,'s)#, tuple([gosldw_sales].
R R e T R e R e e S R e R R H [Measures].[Revenue], Canada))

Figure 5-32 Named set Top N Products by Revenue in Canada
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3. Create the named set Retailer Countries in Americas containing all countries in the

region Americas from the Retailers hierarchy.

Figure 5-33 shows the named set defined as: children(Americas).
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I & Employee by region
I & Order method
I &* Product brand
I &* Products
I & Promotions
] I &* Retailers
] b &g Time
I o Time (close date)
I ag Time (ship date)
[ Eﬁ Employee by manager
I & Sales order
[0 Named Sets
~ [I8 Top Products
[ Top N Products by Revenue

@ Top N Products by Revenue in Canada

& [w]

=)

|#] Model ¢ gosldw sales [ Retailer Countries in Americas

@ Retailer Countries in Americas |

Enter a multi-dimensional set expression. Only dimensional functions are
supported. The elements used in the expression are limited to members and
measures within a cube.

|

children (mmimericas)

| Z Expression | /" Specification

| B! Properties || ¥ 0Issues || £ 0 Performance Issues

[ Retailer Countries in Americas

| Property Value
Name Retailer Countries in Americas
Comment
Expression .children(Americas}

Figure 5-33 Named set Retailer Countries in Americas
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4. Create calculated member Aggregate of Top N Products by Revenue in the Products
hierarchy that aggregates the current measure for the Top N Products by Revenue named

set.
Figure 5-34 shows the calculated member with the following expression:

aggregate(currentMeasure within set Top N Products by Revenue)

e =101
B~ | O cetietadata ~ | @~
x |&] Model 'Y Products _.:._ Products g Aggregate of Top N Products by Reven
Froject Expl
el Laatd =5 Aggregate of Top N Products by Revenue
v B Project =
- mﬂ Model Enter a multi-dimensional calculated member expression. Only dimensional
' functions are supported. The elements used in the expression are limited to
hd a gosldw_sales members and measures within a cube.
b [ Measures |
I» &* Branch
. aggregate (gurrentMeasure within set BTop N Products by
2 a" Employee by region Revenue)
I &* Order method b <
I &* Product brand i
v & Products I
b [ Levels

¥ == Products

b [ Members
| = Expression || _/Speciﬂcation

B! Properties || ¥ 0 Issues || £2 0 Performance Issues

o (Al

b &3 Productline

3 EE:; Product type

I Evh Product =y Aggregate of Top N Products by Revenue
]

v el Calculated Members Property Value
________________________________________________ : Name Agaregate of Top N Products by Revenue
=q Aggregate of Top N Products by Revenue

Aggregate of Top N Products by Revenue in i 5
"ELATEg P i Parent Member | == Products ti (All) == Al

. aggregate(currentMeasure within set Top N Products by
Expression Revenue)

I &* Promotions

I ®* Retailers =z
« | »

Figure 5-34 Calculated member Aggregate of Top N Products by Revenue

|
T ———— | Comment
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5. Create calculated member Aggregate of Top N Products by Revenue in Canada in the

Products hierarchy. The expression locks the Retailer context to Canada so that the

aggregate for Canada can be compared to the aggregate of other countries.

Figure 5-35 shows the calculated member expression:

tuple(member(aggregate(currentMeasure within set Top N Products by Revenue in

Canada)), Canada).

Y —

— (o] ]
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|»

‘roject
| Model
i“a gosldw_sales
2 Measures
I &+ Branch
I &* Employee by region
I &+ Order method b
I &* Product brand
+ 3+ Products
b OO Levels
A _-:-_ Products
b [= Members
o
b &4 Productline
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b &3 Product
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[ v

=g Aggregate of Top N Products by Revenue in Canada

members and measures within a cube.
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Enter a multi-dimensional calculated member expression. Only dimensional
functions are supported. The elements used in the expression are limited to
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T

| E Expression || _,’Speciﬂcation |

tuple (member (aggregate (currentMeasure within set B Top

I & Properties || ¥ 0 Issues || £ 0 Performance Issues

=g Aggregate of Top M Products by Revenue in Canada

== Products £I3 (All) == All

|
|
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8 (]

Property Value
Name Aggregate of Top M Products by Revenue in Canada

tuple(member(aggregate(currentMeasure within set Top N

Figure 5-35 Calculated member Aggregate of Top N Products by Revenue in Canada

6. Publish and start the cube.
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7. Open the package in Workspace Advanced, and create a crosstab.
Figure 5-36 shows the Page Design view of the finished report in Workspace Advanced.

i Source —
Drop members here to create page layers “%¥ Drop members he
= = ¥ B Tg - [
Double-click to edit text Tyt Broduds
+ == Products
________________________________________ amm
Revenue <#Current Year | <#Prior Year ¥ (& Members
(20148 )%= (2013 %= + mm Al
=#Retailer Countries | <#Top N Products by Revenue#= #1234 =#1234%> ¢ == Camping Equipment
TALEE S <#Aggregate of Top N <H12343> <E12348> b == Mountaineering Equipment
Products by Revenue#> b == Personal Accessories
<#Aggregate of Top N <#12343> <#{234#> b == Cutdoor Protection
Products by Revenue in b == Golf Equipment
Canada#>
b == Aggregate of Top M Products by Revenue
% difference versus Canada #1234 <#12348=>
b == Agoregate of Top M Products by Revenue in Canada
<#Retailer Countries | <#Top N Products by Revenue#= <H#1234%= <#1234%:= b oo (AN
in Americas#s -
<#Agaregate of Top N <#1 234> <#12343> » b Product line
Products by Revenue#> T
i b _n::l Product type
<#Aggregate of Top N. <#1 234> <#1 234> h » £ Product
Products by Revenue in )
Canada#> » ¥ Promotions
% difference versus Canada <#12348> <#1234#> » ' Retaiers
» P Time
» ' Time (dose date)
» " Time (ship date)
b ? Employee by manager
b Y Sales order
b [0 Measures
¥ [ Named Sets
Retailer Countries in Americas
¥ = Top Products
Top M Products by Revenue
Top N Products by Revenue in Canada
"

Figure 5-36 Report Page Design view in Workspace Advanced.

8. Show the top N products by revenue for different countries in the Americas by dragging
named set Retailer Countries in Americas to the row, and nesting named set Top N
Products by Revenue under it.

9. Drag calculated members Aggregate of Top N Products by Revenue and Aggregate of
Top N Products by Revenue in Canada as siblings of Top N Products by Revenue.

Aggregate of Top N Products by Revenue is a summary of the Top N Products by
Revenue named set. Aggregate of Top N Products by Revenue in Canada is a
summary of the Top N Products by Revenue in Canada named set, regardless of which
country it is rendered under.

10.Create a query calculated member % difference versus Canada in the Products
hierarchy, formatted as a percent that compares the top products revenue in Canada to
other countries. Expression:

([Aggregate of Top N Products by Revenue] - [Aggregate of Top N Products by
Revenue in Canada] ) / [Aggregate of Top N Products by Revenue in Canada]

11.Drag in Revenue as the measure, and drag the built-in relative time members Current
Year and Prior Year into the column.

12.Run the report.

13.At the prompt, click OK to use the default value of five (5), or enter a different integer value
to change the size of the top products set.
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Note: The two named sets that use the prompt macro use the same prompt name
Enter N: Top N. As a result, only one prompt is generated when the report is run, and
the value entered is used for both named sets.

Figure 5-37 shows the report output.

Revenue Current Year (2014) | Prior Year (2013}

United States | Zone 5,641 953.50 10,117 895.60
Star Lite §,018931.09
Star Gazer 2 5,367,563.30

TX 3,532,022.10 6,095,985.50

Inferno 6,032 558.50 7,934 383.10

Aggregate of Top N Products by Revenue 28,245,642.35 41,952,566.19

Aggregate of Top N Products by Revenue in Canada 10,588,389.93 14,753,560.80

% difference versus Canada 167% 184%

Canada Star Lite 2,586 981.92 3,292 608.73

Zone 1,822 064.70 3,199,829 .45

Star Gazer 2 2,388 042,80 3,034 257 .20

TX 1,238 638.60 2272 017.20

Hailstorm Titanium Woods Set 2,021,850.11 2,485 540.02

Aggregate of Top N Products by Revenue 10,588,389.93 14,753,560.80

Aggregate of Top N Products by Revenue in Canada 10,588,389.93 14,753,560.80

% difference versus Canada 0% 0%

Mexico Star Lite 1,631 908.24 2396 737.13

Star Gazer 2 1,389,336.30 2,072 861.80

Hailstorm Titanium Woods Set 1,325,319.41 1,782,121.53

Canyon Mule Journey Backpack 948 720,78 1,605,596.03

Star Dome 867 152.95 1,319,850.32

Aggregate of Top N Products by Revenue 6,224 507.15 9,328,651.77

Aggregate of Top N Products by Revenue in Canada 10,588,389.93 14,753,560.80

% difference versus Canada -41% -37%

Figure 5-37 Report output for the first three countries

Observations:

» The outer named set on the row, Retailer Countries in Americas, is a static set. The
expression is independent of context and produces the same set of members regardless
of placement in the report.

» The inner nested named set, Top N Products by Revenue, is a dynamic set. The
Topcount is context-sensitive and can resolve to a different set of products depending on
the context provided by the outer nested item.

Note: Current Year and Prior Year on the column do not affect the evaluation of the
named sets on the row. Data items that are outer nested, or in the context filter, provide
context for inner nested items. The default member of unprojected hierarchies is
implicitly in context.

Chapter 5. Basic modeling 147



148

» The value of calculated member Aggregate of Top N Products by Revenue in Canada
is independent of the nested country because the expression explicitly locks the context to
member Canada in the Retailers hierarchy. Locking the context also allows for
comparison of the summarized value for Canada to the other countries.

Security

Named set objects cannot be secured. However, member security affects the set. At report
execution time, the combined security views of the logged in user are used to compute the
named set. Security is applied before the set is computed. If the named set is a topcount, the
topcount is based on the set of accessible members for the specified user.

At cube start time, named sets are evaluated using the default member from each hierarchy
without regard to security. At cube start time, named sets that resolve to an empty set and
empty named set folders are removed and not displayed in the studios.

Using the preceding “Use case: Creating named sets for analysis of products by revenue” on
page 140 as an example, a security filter is defined on the Products hierarchy to deny access
to all product lines except Golf Equipment. The filter is added to a security view and user
scarter is assigned to the view.

Figure 5-38 shows the Products hierarchy member tree for user scarter. Only the product
line Golf Equipment is accessible.
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w = Members
v == Al
w mm Golf Equipment
v mm [rons
== Hailstorm Steel Irons
== Hailstorm Titanium Irons
== Lady Hailstorm Steel Irons
== Lady Hailstorm Titanium Irons
* == \Woods
== Hailstorm Titanium Woods Set
== Hailstorm Steel Woods Set
== Lady Hailstorm Titanium Woods Set
== Lady Hailstorm Steel Woods Set
w mm Futters
mm Course Pro Putter
== Blue Steel Putter
== Blue Steel Max Putter
w == Golf Accessories
== Course Pro Golf and Tee Set
== Course Pro Umbrella
== Course Pro Golf Bag
== Course Pro Gloves
b == Aggregate of Top N Products by Revenue
b == Aggregate of Top N Preducts by Revenue in Canada
(all)
Product line
Product type
Product

2B 2B 2B

4
4
4
4

i

Figure 5-38 Products hierarchy member tree for user scarter

IBM Cognos Dynamic Cubes



Figure 5-39 shows a partial report output for a report run by user scarter. Note the Top N
Products by Revenue named set only contains product members that are descendants of
Golf Equipment.

Revenue Current Year (2014) | Prior Year (2013)

United States | Hailstorm Titanium Woods Set 5,184,235.96 6,232, 767.70
Hailstorm Titanium Irons 3,889,019.74 4,858 977.23

Hailstorm Steel Woods Set 3,092,989.20 3,748,057.44

Lady Hailstorm Titanium Woods Set 3,043, 315.88 3,754,502 32

Lady Hailstorm Titanium Irens 2282 872.71 3,081,161.74

Aggregate of Top N Products by Revenue 17,492, 433.49 21,685,466.43

Aggregate of Top N Products by Revenue in Canada 6,930,235.12 8,780,072.79

% difference versus Canada 152% 147%

Canada Hailstorm Titanium Woods Set 2,021,950.11 2,485 540.02
Hailstorm Titanium Irons 1,480,005.88 1,926 970.38

Lady Hailstorm Titanium Woods Set 1,252 978.10 1,560 409.24

Hailstorm Steel Woods Set 1,220,227.20 1,510,737.60

Lady Hailstorm Titanium Irens 945 073.83 1,255 414.95

Aggregate of Top N Products by Revenue 6,930,235.12 &,780,072.79

Aggregate of Top N Products by Revenue in Canada 6,930,235.12 8,780,072.79

% difference versus Canada 0% 0%

Figure 5-39 Partial report output for a report run by user scarter

5.5.4 Estimating hardware requirements

When your dynamic cube is reasonably close to being ready for deployment, Cognos Cube
Designer can estimate the amount of memory, number of CPU cores, and amount of hard
disk space needed for your cube. Right-click the cube and select Estimate Hardware
Requirements.
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Figure 5-40 shows the Estimate Hardware Requirements window.

Estimate Hardware Requirements

Use this calculator to estimate the minimum hardware requirements for this cube to support a specific number of concurrent users.
This calculator does not consider multiple locales or shared dimensions. It assumes that the cube contains no more than 12 measures.

After you enter your parameter values in the boxes, the calculator computes the estimated values for memaory, number of CPU cores, and hard
disk space. When you enter a value in a specific box, information about the associated parameter is displayed.

All users: 100 Members: 1,000
Retrieve Values From Cube

Average number of widgets per workspace: |1 Aftributes: |0

Estimated values:

Memary: 22MB CPUcores: 4 Hard disk space: 10 MB
Member cache: 1MB

Aggregate cache: 1MB

Data cache: 20 MB

Temporary query space: 0MB

To obtain an estimate for the whole environment, add the estimated values for this cube and the estimated values for other cubes to the
estimated hardware requirements for the report server. For more information, see configuration instructions in the help pane.

For more information about hardware sizing recommendations for dynamic cubes, see |BM Business Analytics proven practices. For a more
precise calculation of your hardware requirements, contact your IBM representative.

Enter the total number of users who can access the cube. The valid values are between 1 and 1,000,000.

Typically, 100 named users correspond to 10 active users and 1 concurrent user.

OK

Figure 5-40 Estimate Hardware Requirements page

You must provide estimates in the All users and Average number of widgets per
workspace fields. Click Retrieve Values From Cube to retrieve values for Members and
Attributes from the cube itself. These values should be treated as a starting point, and
optimizing a dynamic cube can be a complex process. See Chapter 11, “Optimization and
performance tuning” on page 341 for more information about optimizing your dynamic cube.

5.6 Parameter maps

Parameter maps substitute keys in relational expressions with corresponding values.
Parameter maps are useful if certain characteristics of your cube are defined by external

tables or data sources. You can define parameter maps manually entering key-value pairs, by

importing a comma-separated value (CSV) file into the model, or by identifying columns in a
database to retrieve key and value pairs from.
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You can create parameter maps by clicking the Parameter Maps folder in the model and
either clicking the appropriate toolbar button or selecting the appropriate item from the menu,
as shown in Figure 5-41.

| | Model
Project Explorer | Model
+ B Project
. | Model
> %] Model R e
A gosldw_sales
b @ DataSources ||| ]
& Time

B Package

Delete Farameter Map With Imported Entries

Validate Parameter Map Based On Query ltems | |

J | %=+ Dramntinn
Figure 5-41 Toolbar and menu items for creating parameter maps

You can manually add more key-value pairs to a parameter map after importing the values
from a CSV file. You can export a manually entered parameter map as a CSV file, edit it in
another application and then import it back into the parameter map. The imported key-value
pairs replace any existing entries in the parameter map. Figure 5-42 shows a parameter map
with several entries.

Product Size PM

Key Value
RANGE1 3
RANGE1_DESC Smallest B
RANGE2 6
RANGE2_DESC Smaller =
RANGE3 9 x
RANGE3_DESC Small
RANGE4 12
BARGEA DEST éhﬂ!:ll"lillr‘ﬂ

Figure 5-42 A parameter map with several entries.

Parameter maps based on query items provide a rich interface for querying key-value pairs
from a table. You can even use expressions or provide filters if necessary. Figure 5-43 shows
a parameter map based on query items. The key values are mapped directly to an
EMPLOYEE_KEY column and the values are taken from a query item with an expression.

Employee PIM

“F Filters |53 Implementation

[l Query ltems P?E}f Eue Mapping Il
Employee Key (@ EMPLOYEE_KEY

First Mame O o FIRST_MAME

LastMame ) O LAST_MAME

Full Name O )]

Figure 5-43 Parameter map based on query items
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You can test a parameter map based on query items by right-clicking the parameter map and
selecting View Data.

Parameter maps are evaluated during cube start and evaluated in the context of the user
account you assign to it when you publish the cube. If you are familiar with Framework
Manager, you might have used parameter maps with macros to enable multilingual
applications by creating expressions that use different attributes depending on the locale of
the user. For more information about creating multilingual applications with dynamic cubes,
see 5.3.6, “Multilingual Attributes” on page 131. The method for modeling multilingual
attributes in a dynamic cube is different from the method for modeling multilingual attributes in
a Framework Manager model.

If you do not supply a default value for a parameter map and a key is encountered that does
not have a value associated with it, a null value is used in the relational query to the
underlying database. The null value might produce query errors or it might cause incorrect
data to be returned.

The following example shows how to create an attribute hierarchy in a Products dimension
based on the size of each product using parameter maps. Instead of having a single level with
all products in it, it is helpful to organize the products into different groups based on their size.
You can do that by creating an extra level above the products with a calculated attribute as
shown in Figure 5-44, and specifying it as both the caption and level key attribute.

ch Product Size

Editor

[ Attribute Mapping 5%
Product Size Range ;
21

Figure 5-44 A level with a single attribute with an expression
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Then, specify the Product Size Range expression as a series of case statements that
reference both the product size values and the description (to use as the member caption)
from the parameter map, as shown in Figure 5-45. Doing so allows you to define the attribute
now, but modify the individual groups later without having to edit the model, by merely
changing the values associated with the relevant keys in the parameter map. The product size
range values (the values associated with RANGE1, RANGEZ2, and so on) and the caption
used for those members (RANGE1_DESC, RANGE2_DESC, and so on) are defined in the
parameter map.

[l Praduct Size Range

Enter a relational expression that will return a single value. Only non-dimensional functions are supported. The elements used in the expression are limited to
attributes in this dimension or query items in this query subject.

|

CASE

WHEN ([[lProduct Size is null) THEN (#sg(S[Product Size EM]{'NULL DESC'}H ¥ )
WHEN ([[[Product Size <
WHEN ([[[Product Size <

WHEN ([[lProduct Size <

WHEN ([[lProduct Size < #§[Product Size "PM]{'RANGE4"}
WHEN ([[[Product Size <

WHEN ([[[Product Size <

WHEN ([[lProduct Size < #%[Product Size FM]{'RENGET"}
(¥sg(5[Product Size PM]{'RANGEE DESC'})#)

ELSE
END

& Expression

/" Specification

{'RANGEl DESC'})#)
{

'RRENGEZ EEEE:

#5[Product Size PM]{'RANGEl'}# ) Then ( #=zg({5{Product Size EM]
#5[Product Size PM]{'RRNGEZ'}# ) Then ( #sg(5[Product Size EM]
#5[Product Size PM]{'RANGE3'} ( #sg(8[Product Size PM]{'RANGE3 DESC'})#)
Then ( #sq(S[Product Size PM]{'RANGE4 DESC'})#)

{

(

!

} Then

)

} Then #=q (5 [Product Size PM]{'RANGES DESC 1 #)
)

)

#S [Product SizePPM]{'RANGES"}
#5 [Product Size ! PM]{'RRNGE&"} Then #=q(5[Product Size PM]{'RANGEE DESC'})#)

¥sq($[Product Size PM]{'RANGET DESC'})#)

W W W W

Then

Figure 5-45 Expression for an attribute that references a parameter map for both the value ranges and the resulting text

Be aware that all parameter maps based on query items must have no errors in the Issues tab
before you can browse the members of a dimension or publish a cube, even if the particular
dimension or cube does not use any parameter maps.

5.7 Validation

Cognos Cube Designer analyzes the model to check for modeling errors. The analysis
comprises validation checks for model integrity, which attempts to assist the modeler to follow
modeling best practices, and identify situations that can affect cube performance.

The results of model validation are displayed in the Issues tab in the Details window. You can
click each issue to see an expanded description of the problem and, depending on the issue,
a list of possible solutions to the problem. Issues are organized according to their severity.
Errors always appear at the top of the list of issues. All errors that are identified in a cube
must be resolved before you can publish the cube. Warning messages appear lower in the list
of issues, below errors messages. You should consider each warning message, but they
might not necessarily apply to your application and can be ignored if they do not apply.

Some examples of the model integrity validation checks include identifying if levels do not
have attributes in them, identifying if an attribute does not have an expression or object
defining it, and identifying if a level has had the required roles defined. Other tests include
checking to see whether the relationship between a dimension and the measure dimension is
defined. If there is role-playing between a dimension and a fact table, there might be more
than one relationship in the database. Validation detects this state. You need to determine
which relationship you want to use.
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One test of modeling best practices is to ensure that the relationship cardinality flows down to
the fact table. If an object that has a relationship to another object in the dimension goes
against this flow, Cognos Cube Designer flags it as an issue.

An example of a warning message exists in the sample model. The cube gosldw_sales has
an aggregate defined. There is a filter in the Time dimension. The warning message identifies
this state. The combination of the two (aggregate defined and filter in a dimension) is not
necessarily a problem. You need to verify that the dimension filter does not filter out data that
exists in the source of the aggregate. If that was the case, then a query that is routed to the
aggregate returns a result that differs from a query routed to the detail fact table. This warning
can be confusing if you are unfamiliar with aggregates. For more information about
aggregates, see 11.2, “Aggregate awareness in Cognos Dynamic Cubes” on page 342.

Another example of an issue with a severity of warning is a level that exists in a dimension but
is not used by any hierarchy in the dimension. This situation does not prevent you from
publishing a cube that uses this dimension. The level will simply not appear to the report
authors. However, if the level is important to your application, then you should pay attention to
the warning message and use it in a hierarchy.

Cognos Cube Designer also attempts to identify potential performance issues with the cube.
Performance issues are listed in the Performance tab. They identify model and database
issues that might cause slower queries or greater memory usage. You should consider the
issues that are identified, but if they are not relevant for your application, you can ignore them.

5.8 Deploying dynamic cubes for reporting and analysis

This section explains how to quickly or manually deploy Cognos Dynamic Cubes, and work
with multiple cubes in a package.

5.8.1 Quick-deploy options in Cognos Cube Designer

154

After you finish modeling, you can quickly publish a single cube to IBM Cognos Connection in
the IBM Cognos Bl server environment so that report authors and others can begin their
reporting and analysis. To perform this task, right-click the cube that you want to deploy from
the Project Explorer and select Publish.

By default, the Publish window publishes the cube model to the content store as a data
source. All other tasks must be done by an administrator from IBM Cognos Administration.
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Clicking Additional Options causes the window to expand to provide more options for
deploying a cube, as shown in Figure 5-46.

Publish

The dynamic cube gosldw_sales will be deployed as a data source to the IBM Cognos
Content Store. You can also select additional options.

& Additional Options

Select all options
Publish a package for this cube

Publish to folder:  Public Folders 1 Browse..

Add the dynamic cube to a dispatcher

Start the dynamic cube

| Associate my account and signon with the cube datasource

Selectif anonymous access is disabled. Your account must have associated
l entials. Go to the Personal tab in the Set Preferences dialog of the 1BM
Cognos Portal, and click the First, you must create the credentials® link

OK Cancel

Figure 5-46 The Publish window with Additional Options expanded

The following options are displayed:

»

Selecting Publish a package for this cube creates a package for the cube in the content
store directory.

The Browse link starts a window that allows you to select a different folder in the directory
to which you want to publish the package of the cube.

If selected, the Add the dynamic cube to a dispatcher option adds the cube to a
dispatcher. This option is fine if you are working in a single-server environment such as a
development server and want to test a cube. However, it can have unpredictable behavior
in multiple-server environments.

If Start the dynamic cube is selected, Cognos Cube Designer attempts to start the
dynamic cube.

Cognos Cube Designer waits for a short time for the cube to start before returning control
of the interface to the user. If the cube has not started by then, Cognos Cube Designer
shows an alert message. This message does not necessarily mean that anything is
wrong. It simply means that you need to check Cognos Administration to verify that the
cube has started.

Click Select all options to select all options.

If you click to clear Associate my account and signon with the cube datasource, you
must manually associate the dynamic cube with another data source in Cognos
Administration.

After this process completes, begin your reporting and analysis on the dynamic cube
package. If you then want to make this dynamic cube package available to other report
authors or users, copy the package and paste it into the location of your choice in Public
Folders in Cognos Connection. The package contains a reference to the underlying cube and
data source, so copying or moving the package does not affect the link between the package
and the cube.
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5.8.2 Manually deploying a dynamic cube

Another way of deploying your dynamic cube to is to manually deploy the cube from Cognos
Cube Designer and create and publish a dynamic cube package using Cognos Framework
Manager.

Although a number of steps are required to manually deploy the cube, this approach might be
the correct approach to use if you are publishing to an environment other than a development
or test environment. Acceptance testing or production environments are tightly controlled by
administrators, so using the quick-deploy options might not be allowed.

The first required step is to publish the cube from Cognos Cube Designer without the
additional options selected. This approach creates a cube data source in Cognos Connection
and publishes the cube model to the Cognos content store.

The Publish page contains an option that must be set if your environment has security
defined. Most environments, other than a sandbox environment, have defined some kind of
security. The cube that you publish to Cognos Connection requires an account to be specified
if security is defined. If you do not specify it, the cube does not start.

You can have Cognos Cube Designer associate your account with the cube by selecting
Associate my account and signon with the cube data source. You must perform an extra
step to generate credentials. To generate the credentials, click First, you must create the
credentials in the Personal tab of the preferences window in IBM Cognos Connection.

If a cube of the same name exists in the portal, you are prompted to confirm that you want to
continue to deploy the cube and overwrite the existing cube.

The remaining steps to deploy the dynamic cube are performed in IBM Cognos
Administration in Cognos Connection, so you might need to work with your system
administrator. Detailed steps to add a cube to a query service and start the cube are
described in Chapter 7, “Administering dynamic cubes” on page 199.

After the cube is started, you then create a package in Framework Manager to publish to the
content store to make the cube available for reporting and analysis. To perform this task,
create a Framework Manager project and, when prompted for a data source to use, select the
dynamic cube data source that was created during the publish step in Cognos Cube
Designer.

The data source inherits the name of the cube you published. The cube is imported into
Framework Manager as a cube object, so you cannot expand the cube to see the dimensions
and levels in the cube.

Create a package and add the cube object, and then publish the cube to the location of your
choice in Cognos Connection. This process is identical to creating a Framework Manager
package using any other supported online analytical processing (OLAP) source such as IBM
Cognos TM1 or IBM Cognos Transformer PowerCubes.

5.8.3 Working with packages
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Cognos Cube Designer allows you to create packages with multiple cubes in it. This is useful
for dashboard applications where the users include multiple charts in a single report that
come from multiple data sources. Be aware that having multiple cubes in a package does not
allow you to use them together in a single query. If you want to use multiple cubes in a single
query, you must first merge them together into a virtual cube.
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To create new packages, select the Packages object in the Project Explorer and click New
Package on the toolbar.

To add cubes to the package, drag the cubes from the Project Explorer and drop them into the
package editor.

Figure 5-47 shows a package with two cubes in it from the sample model.

JEl gosldw

@ gosldw

Package Contents
l.';! gosldw_sales

l.';! gosldw_target

E Properties ¥z 0lssues || @& 0 Performance Issues

B gosldw

Property Value
MName gosldw
Comment

Publish Location | Public Folders

Figure 5-47 The gosldw package with two cubes

Specify to where you want to publish the cube in the Publish Location property of the
package. Publishing a package is then a simple matter of right-clicking the package in the
Project Explorer and selecting Publish.

5.9 Managing data sources

While developing a dynamic cube, you will occasionally need to change the data source that
the model uses. A typical scenario is that you developed the cube using a database with a
subset of data, and now you want to test it using a similar schema with a much larger set of
data.

To change a data source, complete these steps:

1. Select the data source that you are interested in changing and change the appropriate
properties.

2. Right-click the data source in the Project Explorer and select Refresh metadata.
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Figure 5-48 shows how to update a data source in the model.

b4

Ei‘ Product type
'-EB gosldw_target

L

b o gosldw_sales_and_target

(f1 Data Sources

great_outdoors_warehouse
O Refresh metadata stalog

(F Parameter Maps
# Packages

%3 Time to month

.
|-| ' Properties || % 0lssues || g2 0 Performance Issues
O great_outdoors_warehouse

Property Value
Name great_outdoors_warehouse

i Content Manager Data Source DB2_GOSLDW_CAS

ale Rename ‘hema GOSALESDW
X Delete

Validate

Drag-and-Drop  »

Figure 5-48 Updating a data source in your model
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Cognos Cube Designer creates a new pane for the updated data source in the metadata and
validates the model, verifying that each table and column reference is still valid. You will see

an error in the Issues tab for each table or column reference that no longer exists in the new
data source. Cognos Cube Designer also updates the data type, precision, and scale of any

attribute or measure whose data type, precision and scale can be different in the new data
source.
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Advanced topics in modeling

This chapter describes how to solve common advanced modeling problems, identifies design
considerations that a modeler needs to think about, shows how to troubleshoot models, and
includes practice exercises.

This chapter contains the following sections:

Model design considerations

Time dimensions and relative time

Slowly changing dimensions

Role-playing dimensions

Multiple fact and multiple fact grain scenarios
Data quality and integrity

Logical Modeling

Modeling for null values

Scenario dimensions

Troubleshooting

YVYVYVYVYVYVYVYYVYY
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6.1 Model design considerations

When you begin modeling, you need to make decisions about many aspects of the design of
the model.

When designing your model, you must take into consideration the trade-offs between the
reporting requirements, and the analytical possibilities and their resulting structures.

When you design a model, you also need to be aware of the nature of the project that you are
undertaking. The modeling exercise itself is a small part of it. The success or failure of the
project depends on the co-ordination of a multi-disciplinary team.

You will need to interact with other people to gather the requirements, establish alignment
about how is responsible for which of the dynamic cubes roles, work out how the team
operates including ensuring that the relevant parties actually meet and understand what the
others are talking about. A simple example of that is the term cross-join. A person from a
relational background tries to avoid relational cross-joins. MDX-oriented counterparts see
cross-joins as a key part of their world.

A relational DBA might not know anything about online analytical processing (OLAP) or
dimensions. A report author might not be familiar with OLAP constructs. A Cognos
administrator might know nothing about managing an actual data source. Recommended
database aggregates require database administrator (DBA) and extract, transform, and load
(ETL) involvement. Table-based security filters require involvement of DBAs and security
administrators. The requirements of defining what data any particular person is allowed to
see and mapping that to the relevant Cognos Dynamic Cube security model can be a lengthy
and painstaking process.

The process of developing your application can be hampered if you must open an IT support
ticket every time you need to access information from a log file.

The project itself entails an ongoing process of feedback and refinement. This process occurs
not just while the models are being developed, but also when the cubes are in production.

You will probably need to document requirements and justify capital expenditures for
hardware. Knowing how to define trade-offs that allow for success within your physical
limitations so that decision-makers can understand what they are choosing is important. For
more information see 1.2, “Skill set requirements for IBM Cognos Dynamic Cubes” on page 7.

6.1.1 Cube design considerations
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When you create a cube, you are designing a hybrid object. You are laying out both a model
that generates relational queries and one that organizes their results in structures that you
specify. It is the intersection of relational modeling and OLAP. You need to be comfortable in
both worlds. If you understand what is being done, you will have a better grasp on your
primary task of modeling to meet business needs.

Each dynamic cube is a star or snowflake schema that is centered around a single fact table.
The grain of each of the facts in the fact table should be the same.

Some modeling actions, such as defining relationships, role-playing dimensions, and slowly
changing dimensions, are tightly bound to relational query requirements. It is vital to
understand the effect of what you have modeled and how to translate your modeling
requirements into what you need to do to accomplish them.
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You will not be successful with Cognos Dynamic Cubes unless your data sources are star or
snowflake data warehouses. For more information see 1.3, “When to use Cognos Dynamic
Cubes” on page 8.

6.1.2 Dimension design considerations

The design of a dimension necessarily requires dealing with many different types of
constraints. The major ones are the reporting needs, hardware capacity, and usability.

When you, and possibly your customers, understand dimensional modeling and the concept
of a hierarchical representation of your data, it is tempting to try to squeeze out as much
analytical insight as possible by modeling as many hierarchies as you can discover. You might
feel compelled to create a hierarchy for almost any attribute or set of related attributes.

For instance, you might create dimensions with many hierarchies, or many role-playing
dimensions that either use different relationship keys or that exist to present a specific
hierarchical view of a dimension.

This approach could proactively address the users needs but it could also be wasted effort
and wasted resources. One problem is that there could also be physical constraints. These
constraints exist not only in the cost and availability of hardware, but also due to the operating
system itself.

Each hierarchy is included in the tuple defining the member. Members take up memory. If you
have sufficient numbers of members in a hierarchy that itself is not absolutely necessary, you
could be wasting resources. In addition, a sufficiently large number of members could exceed
the number that can be stored in the OS memory and require more processing to generate
them and to work with them. For more information see Chapter 17, “Hardware sizing” on
page 533.

Some resource problems can be partly alleviated by the Share member cache for all cubes
property as shown in Figure 6-1. When this property is set to true, Cognos Dynamic Cubes
creates one member cache for the dimension. Each cube that has the dimension uses this

cache rather than creating a new cache as new cubes are published.

%+ Order method

Property Value
Name Order method
Comment
Default Hierarchy 2= Order method
Multilingual Support Disabled

Share member cache
for all cubes

false

Dimension Type

Figure 6-1 Share member cache for all cubes property

Any deviation from conformance causes a hew member cache to be created, which means
that you need to republish any cube that has the changed dimension to maintain the
dimensional conformance.

Chapter 6. Advanced topics in modeling 161



When you include a level in more than one hierarchy a separate set of the members of the
level is created, which takes up more memory. Reporting and analysis requirements drive the
design. You must to be aware of those requirements. You must anticipate the questions that
users will ask. A group of report consumers might need analytical information but might not
have submitted their requirements to your organization or have not been able to articulate the
requirement clearly due to a lack of understanding of the power of Cognos Dynamic Cubes.

You need to understand whether the requirements tend to be of managed reporting and
analysis and data exploration or data discovery. Dynamic cubes are suited for the former and
not the latter.

Another constraint to consider is the choice of dimension modeling style and query
generation and reporting requirements. The choice is to either model many hierarchies within
a dimension or to model many dimensions, each containing one hierarchy. You can create
many hierarchies in a dimension.

One reason for modeling multiple hierarchies instead of multiple dimensions is to organize
them together. You can take advantage of the ability of dynamic cubes to remove non-existent
tuples from a report in which members from different hierarchies are nested on a report axis
when convergent levels exist in those hierarchies. You can accomplish the same goal by
modeling separate dimensions.

In some cases, the reason for modeling separate dimensions is to handle role-playing
dimensions. Each dimension has a distinct relationship to the fact table. You need to create
role-playing dimensions so that the relationship keys defining the relationship between the
dimensions and the fact table are distinct for each role the dimension plays with the fact table.
For more information about modeling for role-playing dimensions, see 6.4, “Role-playing
dimensions” on page 180.

If you are taking advantage of dimension filters, you might need to create multiple dimensions
instead of one dimension with multiple hierarchies if you must use different filters. This might
be the case because you need to create comparative dimensions, for example year over year
analysis.

Another design consideration is the choice between using attributes of levels to filter reports
or creating attribute hierarchies to refine the member definition, and building in that filtering.
Attributes take up memory just as members do. There is a performance trade-off in query
response time if you choose to use the attributes to filter the query.

Having many separate dimensions representing essentially the same object could be
confusing. A report consumer will not know the provenance of the report objects in a report.
Report consumers and report authors might not understand why these objects exist.

6.1.3 Hierarchy design
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Hierarchy design considerations are related to dimension design. Take into account the
trade-off between the organizational and classification richness of hierarchies and member
find ability. Take also into account the purpose of the reporting requirements. Understand the
trade-offs between resource availability and reporting requirements.

There are three distinct major hierarchy types: Parent-child hierarchies, natural hierarchies,
and attribute hierarchies.

Parent-child hierarchies are hierarchies where the hierarchical structure is defined in the data
rather than in any set of levels. The data defines the member and the parent of the member.
You create parent-child hierarchies in parent-child dimensions.
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A natural hierarchy is a set of levels that are defined by a set of conceptually related database
columns that contain various degrees of classification detail. These attribute families are sets
of related database columns that define elements of a hierarchy. For example, a customer
dimension table could have columns that contain information describing where the customer
lives, the country, country subunits such as province or state, the city or town, and the actual
address of the customer. Another example of a natural structure is a time dimension with a
hierarchy of levels: Year, Quarter, Month, and Day.

One example of a natural hierarchy is Product dimension in the sample model. It has Product
line, Product type, and Products. There are columns in the dimension table that define these
levels of classification detail. In fact, there is sufficient detail for an additional level, Product
detail, which consists of defining each product in further detail to model. The Retailers
dimension is another example. It organizes the members of the dimension by geography.

A set of attributes that are related can provide a mechanism for organizing and presenting
members in a fashion that corresponds to how your users see their world. For example, if you
want to organize your customer dimension’s hierarchy by geography, the attributes that store
the geographical information can be used to generate the hierarchy.

A hierarchy level captures a grain of dimension abstraction. A series of levels in a hierarchy
can provide a means for your users to classify the entities of the dimensions and ask
questions that are vital.

Using those attributes enables the users to better understand their business and gain insights
that they otherwise will not discover.

Hierarchies do not need to be created from sets of levels whose source attributes are strictly
related in form. They can also be created from attributes that are conceptually unrelated but
allow for a classification that lends itself for analysis.

The attribute hierarchy is a hierarchy that contains members that are generated from an
attribute describing something about the members of the dimension. Some examples of
attribute hierarchies include Product color, Product age, Customer sex, Customer marital
status, Customer census class, and Retailer store type.

You define attribute hierarchies for use in reports to allow your users to refine queries by
being nested with other report objects along an axis or use them as stand-alone report
objects.

Depending on your reporting requirements, your design of the attribute hierarchy varies. If you
want to report against more than one hierarchy in your report, you need to include the
convergence level of the dimension in each attribute hierarchy in order for only those tuples
that exist to be returned. You can achieve the same effect by turning on zero suppression in
the report. Doing so could have a greater performance effect than designing your hierarchy to
have the convergent level in it. Null suppression is performed after the query has been
processed, and operates on the entire cross-join set of tuples specified by a crosstab report.
The convergence level is the leftmost level whose key matches the leaf grain of the dimension
table. An example of a convergence level is shown in Figure 6-3 on page 165.

For example, assume that you add an attribute hierarchy of Product color to the Product
dimension. Assume that you create only one level in it with Product Color Code as the key. If
you add the Product color level to a report where you have something from the existing
products hierarchy, each nesting of a product color member has all of the members of the
Product level that you used, even if no Product of that type was made of that particular color.

Chapter 6. Advanced topics in modeling 163



164

Normally, to remove the non-existent tuples from the report requires setting the zero
suppression settings for that report. Alternatively, you can include the convergence level in the
hierarchy. The non-existent tuples are removed automatically.

Each time that you reuse a level in a dimension, a new set of members of that level are
created and added to memory, which further complicates your design decisions.

Many of the functions of attribute hierarchies can be achieved by the use of attributes, but
your users might have difficulty finding them and understanding their use.

Another aspect to keep in mind is the organization of large numbers of members. There are

limits to the number of child members that are displayed in the IBM Cognos studios. A wide

member tree could be problematic. However, if you create levels to refine the organization of
members, you could make them less difficult for your users to find.

One possible root cause of your users not being able to find members could be that the
hierarchy is not organized in the way that they see the world.

Take into account that the hierarchy context of a member affects the query. Users might not
understand the query that they have accidentally generated as a result.

Another aspect of a hierarchy design is the choice whether to have the hierarchy with an
Allmember or with multiple root members, which are the members of the highest level in the
hierarchy. Aesthetics aside, having an All member can help organize a hierarchy better. In
addition, a report that has the members of the highest level of the hierarchy in it can be more
durable if it uses an expression such as children, which get the children of the All member and
automatically fetches new members as the hierarchy data changes.

Using the Multiple root members property enables you to model scenario dimensions in
situations where it does not make sense to roll all member values up into a single member.
Scenario dimensions are often used when budgeting and forecasting. The aggregation of the
root members can be confusing. It is important to specify a default member in a scenario
dimension. For more information about modeling scenario dimensions, see 6.9, “Scenario
dimensions” on page 189.

Yet another aspect of hierarchical design is slow change. You need to know your data and the
concept of slowly changing dimensions (SCD). You need to be able to recognize situations of
slowly changing dimensions.

What you want to accomplish, what information you want to convey, and what hierarchy you
are modeling affects whether you must consider slowly changing dimensions and what you
need to do. For more information about modeling for slowly changing dimensions, see 6.3,
“Slowly changing dimensions” on page 179.

A hierarchy does not need to have all the natural levels of a hierarchy in it. There can be gaps
between levels and you can truncate the hierarchy to a level above the dimension grain.

You could have gaps in a hierarchy if you want to not present a particular level in a hierarchy.
The trade-off is that there will be more child members of parent members of the level above
the gap. An example of a hierarchy that has a gap in it is if you remove the product type level
from the product dimension. (see Figure 6-2 on page 165) In this case, the product members
are children of the members of the Product Line level rather than the Product Type level.

Another example is where a natural level has null values and you either do not want to handle
null values or the method for modeling for it creates confusion because the captions of the
padding member are the same as the captions of their parent. By deleting that level from the
hierarchy or not modeling it at all, you do not have to worry about this issue.
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Figure 6-2 Hierarchy with a gap between natural levels.

An example of a truncated hierarchy is the Time to Month dimension in the sample model.
The underlying dimension table, SLS_TIME_DIM, has columns for year, quarter, month, and
day. The dimension grain is the lowest, that is, the least abstract or most specific, attribute of
the dimension table. The concept of dimension grain is closely related to the concept of fact
grain. They are the opposite sides of the coin. You might not want to go to the most detailed
level of classification in a dimension. In the sample model, the Time to Month dimension
exists to allow for modeling for the sales target cube, whereas the fact grain for time is month,
without arbitrarily projecting month values to the day level members.

You can reuse levels in multiple hierarchies. In the case of attribute hierarchies, reuse them to
define convergence levels in the hierarchies so that non-existent tuples are suppressed from
reports with no need to enable the zero suppression report settings. For information about
zero suppression report settings, see “Suppression” on page 422.

Figure 6-3 shows that the Product details level is used in multiple hierarchies as the
convergence level.
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Figure 6-3 Attribute hierarchy with convergence level

6.1.4 Measure design

Designing measures is not just a matter of devising the expressions that you need. You must
be able to control the timing of the aggregation of elements within your expression to control
where computation takes place and you must know how to design measures to optimize
performance. You should know about the trade-offs that are available to you. Your design
choice is tied to aggregate awareness. Try to desigh measures so that the dynamic cube can
use aggregate awareness.
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A dynamic cube has two types of measures: Regular measures and calculated measures.
Both types have the same available list of aggregation. They are Average, Calculated, Count,
Count Distinct, Count Non Zero, Custom, Maximum, Median, Minimum, Standard Deviation,
Sum, and Variance.

Knowing when to choose which measure type is important. Apart from knowing how to control
aggregation and how the measures results will be generated, the measure types allow you to
use both the underlying relational database and the dynamic cube.

Regular measures are pushed to the database to be computed. Calculated measures are
computed locally, but allow for the exploitation of aggregate awareness by routing queries to
aggregate tables. Apart from the computation location trade-off, the aggregation type of your
measure determines the design of the measure.

You should be familiar with the following measure concepts:

» Regular Aggregate of Custom. The Custom value indicates that the value of the measure
is computed by an external business process. Custom measures are a specialized form of
non-distributive measure that do not roll up. Custom aggregates are used to store values
for complex, pre-computed measures based on business rules that Cognos Dynamic
Cubes are unable to roll up. Values must exist in the measure or aggregate tables at the
precise level of a query. Otherwise, the values are shown as Null. Using a Custom regular
aggregate allows you to customize measure values using advanced business logic.

Use the Custom regular aggregate if you have a rollup that cannot be calculated with the
existing aggregation types. Create the necessary aggregate tables to support the levels of
queries that you are likely to require.

» Non-distributive measure. Count Distinct, Average, Standard Deviation, Variance, and
Median are all non-distributive measures. Non-distributive measures must be computed
from the fact table at the lowest level fact data and cannot be aggregated from one
summary level to the next. If a database aggregate table that exactly matches the
granularity of a SQL query exists, then the query can be routed to that aggregate. For
example, assume two dimensions in a cube, Time and Products. Assume that Time has
Year, Quarter, Month, and day levels. Assume that Products has Product line, Product
type, and Products. Assume that the grains of the fact table are Day and Products.
Assume again an aggregate table that has been aggregated to the Month level and
Products level. If a query is for Month and Products, then the query can be routed to the
aggregate table. If the query is for Quarters and Products, its results must be computed
from the fact table.

A dynamic cube stores the values of non-distributive measures that it computes in its data
cache for later use.

Because aggregate tables for non-distributive measures must always be computed from
detail data and cannot be incrementally updated, be selective of the levels of aggregation
used when choosing the levels at which to aggregate non-distributive measures.

» Regular Aggregate of Calculated. A calculated regular aggregate measure is dealt with
similarly to non-distributive measures. The aggregation of any measure that is used as an
element in the expression is calculated first. The result of that aggregation is used in the
rest of the expression. This approach allows you to control the timing of the aggregation.
Cognos Dynamic Cubes cannot decompose a calculated regular aggregate regular
measure to take advantage of aggregate tables. The expression is computed from the fact
table or from aggregate tables that match the precise level of aggregation of the query.

Measure design example

In this example, assume that you have a column for Sales in your fact table and you want to
compute the average sales as efficiently as possible. In general, the design of any measure
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follows the example. Non-distributive measures, such as average, require additional
consideration.

There are several approaches that you can take to implement this example.

Implementation option 1

An obvious implementation approach of this measure is to create a measure with a regular
aggregate of Average. This approach has drawbacks. Because average is a hon-distributive
aggregation rule, the dynamic cube recognizes it as such and the query can be routed to
aggregate tables subject to the rules outlined in 6.1.4, “Measure design” on page 165 in the
Non-distributive measure bullet.

Otherwise, the measure is aggregated from the fact table at the lowest level of detail. A
dynamic cube might be able to optimize the query, but only by using aggregate tables that
precisely match the level of aggregation of the original query. Finally, if the underlying
database is aggregate aware, the database might reroute the query to aggregate tables.

Implementation option 2

A second approach to modeling a measure with a regular aggregate of Average is to attempt
to work around the non-distributive regular aggregate by creating a measure that does not
use the non-distributive aggregate. In this example, the approach is to create a measure with
a regular aggregate of sum, which sums the sales (for example, Sales_sum), another
measure with a regular aggregate of Count (for example, Sales_count), and create a
measure with the expression of Sales_sum / Sales_count and a regular aggregate of
calculated.

The second approach could be considered worse than the first one. When a dynamic cube is
published to the content store, it is represented in a model with two parts: A relational model
and a dimensional model that contains references to query items in the relational model. In
the second approach, the Sales_sum/Sales_count expression is part of the relational model,
contained with a definition of a query item. A dynamic cube is unable to optimize the
expression because it has no visibility to it. It knows only of its encompassing query item.
Therefore, the dynamic cube is unable to route the query to any available aggregate tables
because it knows nothing about the expression.

Implementation option 3

A better implementation is similar to the second one. You create the Sales_sum and
Sales_count measures, which you hide by setting the Visible property of the measure to
false. You then create a calculated (dimensional) measure with the same expression as in
the second implementation, Sales_sum / Sales_count. You then set the regular aggregate of
the expression to be average. This results in the Sales_sum measure and the Sales_count
measure being computed by the database. The results of those two computations are passed
to the dynamic cube and the expression is computed by the dynamic cube. The dynamic cube
knows how the value is computed because the calculated measure expression is part of the
dimensional model. The dynamic cube is able to use any aggregates that exist for the two
source measures. The expression is computed in the dynamic cube rather than in the
database but can be optimized by using available aggregate tables.

Conclusion

The best solution is one that takes advantage of a specific optimization within Cognos
Dynamic Cubes for measures with a regular aggregate of Average. If the same fact column is
modeled as three separate measures with regular aggregates of Sum, Count, and Average,
Cognos Dynamic Cubes uses any available in-memory or in-database aggregates for the
Sum and Count measures to compute the average value.
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Because Sum and Count are distributive measures, it is possible to aggregate values for
these measures from lower-level aggregate tables. This process makes it much easier and
more flexible to optimize a measure with the non-distributive Average regular aggregate. If the
measure with a regular aggregate of Average is the only one required by users, then the
measures with the Sum and Count regular aggregates can be hidden by setting their visible
property to false.

6.2 Time dimensions and relative time

A time dimension is defined in Cognos Cube Designer, and date and time semantics are
assigned to levels of its hierarchies. These semantics allow for the introduction of relative time
members encompassing current, prior, and next periods, as well as custom relative time
members, described later in this section. Time is an important dimension in nearly all
applications and the relative time functions of Cognos Dynamic Cubes allow users to author
expressive reports with little effort.

6.2.1 Current periods
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All relative time members within a time hierarchy are expressed relative to a leaf-level
member of the hierarchy identified as the current period.

The Current Period property exists for each level in a time dimension. You can seed it with a
set value or with an expression. Unless otherwise defined, the current period is the last
member of the leaf level of the hierarchy.

The current period value does not need to be set for all of the levels in a hierarchy. If it is set
for a non-leaf level, then the dynamic cube attempts to determine the current period for the
other levels. For example, if you specify a current period value for a month level, the quarter
and year levels can derive their values from it. The lower levels assign the current period to
the last member on each level. If the current period values do not match, then no relative time
can be calculated. For example, assume that you specify the month current period value to be
August 2015 and the day current period value to be September 1, 2015. The day current
period value does not exist in the current month. The mismatch prevents relative time
members from being generated.

If you do not set the current period value for a level, the last member in the level is deemed to
be the current period.

The source of the current period property can be a static value, which you enter in the
expression editor. This is a simple approach, but it requires you to update the expression
each time the current period changes, thus also requiring that you republish the cube.

Another, more flexible approach is to use an expression to extract or generate a current
period value from the current database time stamp. The value for the current period must
match the business key value for the period that you want as the current period.

A more durable approach is to create a single-row table that contains one or more columns
that contain the key values that correspond to the levels of the time dimension for which you
intend to define the current period. These columns can be added to a level, typically the
highest, within a time hierarchy as hidden attributes that can then be used within the current
period expressions of any level within the hierarchy. The single-row table must be joined to the
time dimension table, possibly with something as simple as a column in each table that
contains the value of 1.
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During ETL, the values necessary for the current period refresh the single-row table.
Therefore, when the cube is started the current period values are obtained from the
single-row table. This approach avoids using a system or static value to define the current
period. You do not need to republish the cube to alter the definition of the current period
member.

Example for current period expression from a database value

This section provides an example of configuring the current period expression to use a
database value assigned during ETL. This approach allows you to control exactly what the
current period is as a part of database updates and maintenance without requiring any model
updates or republishing the cube. This approach joins a single-row table to the time
dimension with a hidden attribute used as the current period expression.

Figure 6-4 shows an example of a single-row table containing a single column value with the
current day key of 20141021 for October 21, 2014.

Bl CURRENT_FERIOD

CURRENT_D#&Y_KEY
20141021

Figure 6-4 Example of a single-row table with current day key

Perform the following steps to configure the current period expression to use a database
value assigned during ETL:

1. In Project Explorer, double-click the Day level of the Time dimension to open the level
editor.

2. From the Source pane, select the CURRENT_DAY_KEY column of the
CURRENT_PERIOD table to drag it into the level editor list of attributes.

3. Select the new Current Day Key attribute in the list.
4. In the properties, set the Visible property to false to make the attribute hidden.
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Figure 6-5 shows the Current Day Key attribute in the Day level and the Visible property
set to false.

¥ Model Y3Time [levels ciiDay

1 Day

Current Period

[ Attribute =@ 0y Mapping

Diay key ® O | DAY _KEY

Date 00 DAY_DATE

Day of the week OO0 D&y _OF _WEEK

Day ofthe manth OO0 D& _OF _MONTH
Day of the year OO0 D&Y _OF_YEAR
Weekday 00 WEEKDAY_EMN
Current Day Key CURREMNT_DAY_KEY

Ef Proparties ¥ 0lssues || @0 Performance Issues

Current Day Key
Froperty Value
Mame Current Day Key
Comment
Expression
Colurmnn Narne [CURRENT_PERIOD][CURRENT_DAY_KEY]
Wigible false
Data Type Int32
Frecision 4
Scale 1]
Multilingual false

Figure 6-5 Current Day Key attribute added to Day level with Visible property set to false

Select the Current Period tab to start the Current Period expression editor.

Select the Current Day Key attribute from the Project Explorer and drag it into the Current
Period expression editor.

Figure 6-6 shows the Current Day Key attribute as the Current Period expression.

¥ Model Y3Time ([levels riiDay

1 Day
Editor | Current Period

Enter a relational expression that will return a single value representing the current
periad key value for this level. Only nan-dimensional functions are supported. The
ohjects used in the expression are limited to attributes in this dimension.

|

_|]Current Day Key

E Expression E 7 Specification

Figure 6-6 Current Day Key attribute in the Current Period expression editor

In Project Explorer, double-click the Time dimension to open the dimension editor.
Select the Implementation tab to see the Dimension Metadata Diagram.

Click Create Join in the Implementation tab toolbar.
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10.In the Create a new join window, set the Cardinality between the tables to One to One.

11.Click Add to join expression to add a join relationship. Define the join as
CURRENT_PERIOD.CURRENT_DAY_KEY = GO_TIME_DIM.DAY_KEY, as shown in
Figure 6-7.

Create a new join

B Table Cardinality Bl Table
B CURRENT_PERIOD oneto One | GO_TIME_DIM

Specify the relationis) hetween the columns

Column Qperatar Column &
CURRENT_DAY_KEY = ® Dav_key
X
Ok Cancel

Figure 6-7 Join definition between Time dimension table and current period table

Figure 6-8 shows the Dimension Metadata Diagram with the new join defined.

Dimension Metadata Diagram
fH GO_TIME_DIM HH GO _TIME QUARTER_LOCKLUP
T DAY_KEY - ® QUARTER_KEY -
[ QUaRTER_KEY QUARTER_EN
B D&Y _DaTE QUARTER_DE
MONTH_KEY QUARTER_FR
_ _ CURREMT_MOMNTH QUARTER_JA
FH CURRENT _PERICD MOMTH_HUMBER, QUARTER_AR
CURRENT DAY KEY s 2] CURRENT_QUARTER QUARTER_CS
11 CURRENT _YEAR QUARTER_DA
D&Y _OF_WEEK QUARTER_EL
DAY _OF_MOMNTH QUARTER_ES
DAYS_IN_MOMNTH QUARTER_FI
DAY _OF_YEAR QUARTER_HR
WEEK_OF_MONTH QUARTER_HU
WEEK_OF_QUARTER QUARTER_ID
[al WEEK MF YEF&R j el MILIARTFR 1T j

Figure 6-8 Dimension Metadata Diagram showing the Time dimension table joins

6.2.2 Creating a time dimension

A time dimension needs several elements defined:
» The Dimension type value in the Property window must be set to Time

» Each hierarchy must have the Add relative time members value in the Property viewer
set to true.

» Each level in a hierarchy must have the appropriate Level type property value. The
property value must be in order in the hierarchy. There are several wildcard properties,
such as season, which are not required to be in order. For more information about the
Level type property, see 6.2.4, “Level types” on page 173.

» Define the Current periods. For more information about the current period property, see
6.2.1, “Current periods” on page 168.
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» Define the relative time autogeneration options. For more information about relative time
members, see 6.2.5, “Relative time members” on page 174.

» Define custom relative time members. For more information about custom relative time
members, see 6.2.6, “Custom relative time members” on page 175.

6.2.3 Exercise for creating a time dimension

Use the following steps to create a time dimension where the current period value is static
value, set for all levels of a hierarchy, such that the current period corresponds to July 1, 2014.

Note: As described in 6.2.1, “Current periods” on page 168, the current period value does
not have to be set for all levels in a hierarchy. If it is set for a non-leaf level, then the
dynamic cube attempts to determine the current period for the other levels. See 6.2.1,
“Current periods” on page 168 for other approaches for setting the current period value.

Select the Time (ship date) dimension in the Project Explorer.

Set the Dimension type value in the Property panel to Time.

Select the Time (ship date) hierarchy.

Set the Add Relative Time Members value in the property viewer to true.
Select the GO_TIME_DIM table in Data Source Explorer.

Right-click View Data and pin the tab.

View the data in the CURRENT_YEAR column. CURRENT_YEAR is the business key of
the Year level of the Time dimension. The values in CURRENT_YEAR generate members
in Cognos Dynamic Cubes.

N o o s~ b=

8. Select the Year (ship date) level in the Time (ship date) dimension.
9. Set Level Type to Years.
10.Click Current Period in the Property window.

11.Enter 2014 in the Current Period expression editor. You have now set the current period
value for the year level.

12.View the QUARTER_KEY column in the pinned data tab for GO_TIME_DIM.
The data is in the form of 20141, 20142, 20143, and 20144.

13.Select the Quarter (ship date) level in the Time (ship date) dimension.

14.Set Level Type to Quarters.

15.Click Current Period in the Property window. Enter 20143 in the Current Period
expression editor using the same data form of the business key to correspond to Q3 of
2014.

16.View the MONTH_KEY column in the pinned data tab for GO_TIME_DIM.
The data is in the form of 201401, 201402, 201403, and so on.

17.Select the Month (ship date) level in the Time (ship date) dimension.

18.Set Level Type to Months.

19.Click Current Period in the Property window. Enter 201407 in the Current Period
expression editor using the same data form of the business key to correspond to July
2014.

20.View the DAY_KEY column in the pinned data tab for GO_TIME_DIM.
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The data is in the form of 20140101, 20140102, 20140103, and so on.
Select the Day (ship date) level in the Time (ship date) dimension.
21.Set Level Type to Days.

22.Click Current Period in the Property window. Enter 20140701 in the Current Period
expression editor using the same data form of the business key to correspond to July 1,
2014.

Now, if you refresh the Members folder, you will see the relative time members visible and
corresponding to the current period of July 1, 2014. Figure 6-9 shows the relative time
members sub tree, excluding the reference members.

* 13 Time (ship date)
b3 Levels
v == Time (ship date)
¥ =l Members
v . A
[ == 011
[ m.Z012
[ == Z013
[ == Z014
w mm Cyurrentear (2014)
w mm Cyrrent duarter (23
w mm Cyrrent Month (Julyd
[ = Current Day (201407013
[ == Prior Day (20140630)
[ == Prior Manth (June)
[ = Prior Qlarter (22

[ = PriorYear (2013
[ = Yearto Date (2014)
[ == PriorYearto Date (2013
[ = Yegrto Date Change (2014}
[ = Yegrto Date % Growth (2014%

Figure 6-9 Relative time members sub tree with reference members excluded

6.2.4 Level types

All of the values in the Level type property are related to defining a time level except for
Regular. The Level type property serves as the source of part of the relative time member’s
caption.

A level in a time hierarchy that has a Level type property value of Regular is identified and an
error is issued. A hierarchy that has a Level type property value that is not in the correct order
causes an error to be issued. A level type property does not affect member generation except
to provide part of the name of some relative time members.

Periods, Seasons, and Holidays can be placed in any position in the hierarchy.
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6.2.5 Relative time members
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When you set the Add Relative Time Members property of a hierarchy to true, relative time
members are generated automatically. You can control the types of relative time members
that are generated.

The autogeneration of relative time members by default generates the current and prior
periods members as well as a sub tree of the entire hierarchy that corresponds to the current
and prior members.

Cognos Dynamic Cubes are capable of generating the following built-in relative time
members where period can be any one of the level types assigned to a level in a time
hierarchy:

v

Current period

Prior period

Next period (not by default)

Period to date

Prior period to date

Next period to date (not by default)

Period to date change

Period to date % growth

Next period to date change (not by default)
Next period to date % growth (not by default)

VVYyVYVYYVYVYYVYY

If the Add Relative Time Members property is set to true, six members are generated in the
member tree. For example, if the level type is Years, the following members are generated:

Current Year

Prior Year

Year to Date

Prior Year to Date
Year to Date Change
Year to Date % Growth

vyvyvyvYyYyvyy

Their names are derived from the level type property setting of the levels in the hierarchy.

You can control the generation of the relative time members in the Relative Time tab of the
hierarchy editor. The default setting is to autogenerate prior periods and prior periods to date,
and to autogenerate the reference relative time members sub trees. The next period and next
periods to date members are not autogenerated by default.
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If all of the settings are set off, only current, to date, to date change, and to date % growth are
generated, as shown in Figure 6-10.

b 4 | Model "y Time (ship date _-:-_Time(shipdate)
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b

b

b

[ == Yegrto Date (2014)
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b & Maonth (ship date)

b g Day (ship date)

Figure 6-10 Relative time sub tree with auto-generation options set off

6.2.6 Custom relative time members

Custom relative time members are custom single period members, custom period to date
members, and custom N-period running total members. These custom members are defined
using a combination of properties described in this section.

Target Period property

Target Period specifies the period, or periods, for which you want to create a relative time
member. The effect of your selection depends on what type of relative time member you are
creating.

If you are modeling a Custom Single Period Definition, Target period specifies the type of
period for which you want to construct a relative time category.

If you are modeling a Custom Period To Date Definition or a Custom N-Period Running Total
Definition, Target period specifies the granularity of periods that you set to compute the total.

Target Period Offset property

The Target Period Offset property sets the position of the selected target period relative to the
current period.
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The effect of your selection depends on what custom relative time member you are creating.
In general, it is the position away from the custom relative time period starting point. For
example, assume that the custom relative time member is an N-Period Running total
definition with the Target Period of Month, the Target Period Offset is 0, the Context Period is
Year, the Context Period Offset is 0, and the Number of Periods is 6, as shown in Figure 6-11.

Mew Custom M-Period Running Total Definition
Property Value
Name New Custom N-Period Running Total Definition
MNumber of Periods 6
Target Period EF.]. Month
Target Period Offset 0
Context Period EF.]. Year
Context Period Offset 0

Figure 6-11 Custom N-period Running total definition

If the current month is March 2014, then this definition produces a custom relative time
member with six children in the IBM Cognos studios metadata tree, each being a month from
October 2013 to March 2014 as shown in Figure 6-12.

v ? Time
v i Tme
¥ = Members

v omm g
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2011

2012

2013

2014

Current Year (2014)

Prior Year (2013)

*Year to Date (2014)

Prior Year to Date (2013)

*Year to Date Change (2014)

“fear to Date % Growth (2014)

MNew Custom N-Period Running Total Definition (March 2014)
== Qctober 2013
== MNovember 2013
== December 2013
== January 2014

== February 2014

== March 2014
Figure 6-12 N-Period running total custom relative time member in IBM Cognos studio metadata tree
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Figure 6-13 shows the custom N-period running total definition with a Target Period Offset
value of 2 instead of 0. The Number Of Periods is 6, the Target Period is Month, the Context
Period is Year, and the Context Period Offset is 0. The target period offset value moves the
target period forward by 2 months, from March 2014 to May 2014.

- '1" Time
- _':'_ Time
¥ (= Members
v o= g
b == 2011
b == 2012
b == 2013
b == 2014
b == Current Year (2014)
b == Prior Year (2013)
b == Year to Date (2014)
b == Prior Year to Date (2013)
b == Year to Date Change (2014)
b == Year to Date % Growth (2014)
¥ == New Custom N-Period Running Total Definition (May 2014)
b == December 2013
b == January 2014
b == February 2014
b == March 2014
b == ppril 2014
b omm May 2014

Figure 6-13 Custom N-period running total Target period offset illustrated

Context period
The Context Period property specifies a time period within which the target period occurs,
establishing a context for the target period.

Context period offset

The Context Period Offset property sets the position of the context period relative to the
current period, where zero (0) corresponds to the current period. A positive value changes the
context forward. A negative value changes the context backward.

Figure 6-14 shows a custom single period relative time member definition. The Target Period
property value Day indicates that the custom relative time member is a day. The Target
Period Offset property value 0 indicates that the target is the current day. The Context
Period property value Year indicates that the context is year. The Context Period Offset
value is -1, which indicates that the context is the prior year. For example, if the current day is
March 15, 2014, then the custom single period defined in Figure 6-14, Current Day, Prior
Year, correspond to March 15, 2013.

mg Current Day, Prior Year
Property Walue
Mame Current Day, Prior Year
Target Period EFP. Dray
Target Period Offset a
Caontext Period Eﬁﬂ_‘r‘ear
Context Period Offset -1

Figure 6-14 Custom single period definition for the current day, last year
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In another example, if the Context Period property value is set to Month, as in Figure 6-15,
then the custom single period corresponds to February 15, 2014.

mg Current Day, Prior Month
FProperty Walue
Marme éCurrentDa\,r, Prior Manth
Target Period ,5",!:; Ciay
Target Period Offset 0
Context Period &A1 Manth
Context Period Offset -1

Figure 6-15 Custom single period definition for the current day, last month

When the parallel period has fewer members than the current period, the last member of the
parallel period is returned. For example, assume that the current day is a leap day, February
29, the context period is year, and the context period offset is -1. In this case, the custom
single period relative time member uses the values of February 28 of the prior year.

Figure 6-16 shows the example custom single period relative time members with their
corresponding time member reference in parentheses in the metadata tree in IBM Cognos
studios. Notice that because the Target Period is Day, the custom single period relative time
members are listed at the same level as Current Day.
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Figure 6-16 Custom single period members in the IBM Cognos studios metadata tree
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For more information about custom relative time members, see the following articles:

» New options to control the auto-generation of predefined relative time members in IBM
Cognos Cube Designer 10.2.1.1 Fix Pack 3 can be found at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27041029
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http://www-01.ibm.com/support/docview.wss?uid=swg27041029

» New custom relative time members in IBM Cognos Cube Designer 10.2.1.1 Fix Pack 3
can be found at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27040594

» Dynamic Cubes may resolve relative time members differently to IBM Cognos Transformer
can be found at:

http://www-01.1ibm.com/support/docview.wss?uid=swg27041006

6.3 Slowly changing dimensions

Slowly changing dimensions (SCD) are a type of dimension in which the data describing the
entities in a dimension changes over time. This section describes the SCD types and use
cases that Cognos Dynamic Cubes supports.

Cognos Dynamic Cubes supports modeling both type 1 and type 2 slowly changing
dimensions. In addition, it is possible to model time-stamped SCDs.

6.3.1 Modeling slowly changing dimensions

The following are the core tasks for modeling slowly changing dimensions:

» Identify any slowly changing dimensions in your intended application.

» Establish the slow change strategy.

» Determine what keys, if any, uniquely identify members in the context of the SCD.
» Determine what fact keys are sufficient.

An example of a slowly changing dimension that is easy to understand is an employee
dimension. Employees are hired, promoted, given raises, change positions, change
workplace locations, resign, retire, and are fired. The effect of these changes can alter the
structure of a tree that describes the hierarchical relationship between members of the
organization. For example, a change in position might result in an employee becoming a
manager and acquiring subordinates who then appear under the employee in the member
tree. The change can result in an employee exchanging one set of subordinates for another
set.

A change in the value of an attribute of a member can also be significant. For example, a
customer might get married. This change might affect how you analyze the customer.
Depending upon the needs of your organization, you might have no need to keep track of data
that was associated with the person before their marriage. Conversely, it might be important
to identify the data that is associated with a person based on marital status.

How the data changes are handled classify the types of slowly changing dimensions.
Although the types and classifications of slowly changing dimension types vary, the definition
of type 1 and type 2 SCDs seem to be universally recognized:

» Type | SCDs are characterized by the overwriting of the attribute state by the new data.
This type, obviously, has drawbacks. The most important drawback is the loss of the
historical view of the data.

» Type Il SCDs are characterized by a new record being created in the table for each
change in the attributes of an entity that are tracked by the table. Slowly changing
dimensions of this type need some way to identify each record in the dimension table to
distinguish one member instance from another. The natural key of an entity will be
repeated, but a surrogate key is needed to uniquely identify each record.
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6.3.2 Modeling a regular slowly changing dimension

When you are modeling a regular slowly changing dimension, the business keys of those
higher levels in the hierarchy that uniquely identify members must be included in a level. This
approach has some performance implications, but, without it, the members will not be
uniquely identified. In certain cases, it is possible for the cube to start and generate members,
but it is an incorrect set of members.

The leaf level should have a unique key that exists in the database table. More information for
handling slowly changing dimensions in a data warehouse is contained in the standard
reference sources for data warehouses, and ETL.

The surrogate key must be joined to the fact table. In this way, each record can track the data
for each instance of an entity that has changed.

To model a slowly changing parent-child dimension, both the parent and child need surrogate
keys to uniquely identify a member. With proper qualification, a member could have multiple
parents (which is not supported by Cognos Dynamic Cubes). Therefore, a surrogate key must
exist not only for the key that identifies the member, but also for its position in the hierarchy.

In the EMP_EMPLOYEE_DIM sample table, for example, there are slow changes for entities
in the manager levels 4, 5, and 6 and the Employee level. Each of those levels must have
extra keys added to uniquely identify the members.

6.3.3 Modeling time-stamped slowly changing dimensions

A time-stamped slowly changing dimension is an SCD that is a snapshot at a point in time. To
model it, create a filter expression. Ensure that the keys of the dimension after the filter match
the keys of the fact table for the fact records that you want to use in the SCD. You need to be
aware of the effect of filters on dimensions built using snowflakes.

6.4 Role-playing dimensions
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The goal for modeling role-playing dimensions is to generate the relational queries in a
predictable fashion. A role-playing dimension is a dimension that has more than one possible
logical relationship between the dimension table and a fact table. Each represents an aspect
of the relationship between the dimension and the fact table and how the aspects, or roles,
give context to the fact. You must model role-playing dimensions where there are more than
one possible relationship between the dimension table and the fact table or if the dimension
table’s dimension grain is lower than the grain of the fact table. For more information about
multiple fact grains, see 6.5, “Multiple fact and multiple fact grain scenarios” on page 181.

Model role-playing requires you to separate each of the relationships so that only one
relationship exists between an entity and the fact table. You must create a duplicate of the
dimension for each additional relationship that you want to have. Each of these entities is
referred to as a role-playing dimension. They exist as aliases to the dimension table. Each
role-playing dimension uses one of the keys to the fact table.

For example, a Sales fact table can have a relationship to the time dimension based on both
the sales date and the product shipping date. You must plan the query so that, if you want to
know the quantity that was shipped in a particular month, the intended keys (those that
identify the shipping dates) are used in the query.
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With a role-playing dimension, you know that the query will be generated in the way that you
want it to. A role-playing dimension enables a query to be generated in a deterministic way. If
you use an object from the Sales date dimension in a report, you can be assured that the
query will use the sales date key. If you use an object from the Product shipping date time
dimension, you can be assured that the query will use the shipping date key. If you use a
dimension grain-modeled role-playing dimension, then you know that query results will not be
projected below the fact grain, which could mislead and confuse report consumers.

The sample Cognos Cube Designer model has these examples of role-playing dimensions:
Time

Time (close date)

Time (ship date)

Time to month

Products

Product type

vVvyvyvyYYyy

Time to month and Product type are inthe gosldw_target cube. The others are in the
gosldw_sales cube. Time to month and Product type exist so that queries using those
dimensions match the grain of the fact table used in gosldw_target,
SLS_SALES_TARG_FACT. The fact grain for the time dimension in
SLS_SALES_TARG_FACT is month. The fact grain in SLS_SALES_TARG_FACT for the
products dimension is product type. The dimension grain for time (in the GO_TIME_DIM
table) is day, which is a more detailed level of grain than month. The dimension grain for
products (in the SLS_PRODUCTS_DIM table) is product key, which captures the grain of
each product by the details of color and size, and is a more detailed level of grain than product

type.

6.5 Multiple fact and multiple fact grain scenarios

This section describes modeling scenarios that include more than one fact table, and
scenarios when the fact and dimension have differing level of granularity.

6.5.1 Multiple fact tables

If you want to allow the package users to query against multiple cubes, use virtual cubes.

With virtual cubes, you can build a cube that shares dimensions between cubes and build
reports that use facts from multiple cubes. An example is to have a virtual cube that includes
a cube with actual values and a cube with target or budget values.

To the virtual cube, you can build in calculated measures that reference measures from both
source cubes. An example is a measure that calculates the variance from plan by subtracting
the plan values from the actual values. If the remainder is a positive number, then the
variance exceeds the plan. Another example is a measure that takes that variance and
compares it to the plan value to produce a percent of plan measure.

By having built-in calculated measures in the virtual cube model, report authors can reference
these measures in multiple reports instead of re-creating these expressions in each report.

Including calculated measures in the model provides a single source for expressions and
reduces the risk of an expression being incorrectly created in one or more reports. Enforcing
commonality can reduce misunderstanding and misinterpretation of information. In addition,
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because it is built in, the performance of the calculation can be faster than a calculation made
in a report.

Virtual cubes are covered in greater detail in Chapter 8, “Virtual cubes” on page 223.

6.5.2 When the fact grain and dimension grain differ

182

A common modeling problem is multi-granularity, which occurs when levels of dimensional
detail for facts differ. In the data source, the level of information in a dimension can be more
precise than the fact data of some fact tables in which the dimension takes part.

For example, a time dimension can have dimension information for the levels of year, quarter,
month, and day. Day is the leaf grain or dimension grain. For a Sales fact table, the facts might
exist at the day level, or a yet more precise level of detail. For a fact table with planned sales
values, the fact grain or level is probably at a higher level of detail such as month.

This difference in fact grain can make it difficult to correctly plan queries if a report user
included in a report a dimension level that is below the fact grain.

The core multi-fact grain modeling problem is double counting. You must recognize and avoid
double counting. You must know when you have to model for multi-fact grains and how to
decide which approach to use to model for it.

The term double counting can confuse people into thinking that they must be looking for
values that are exactly double the expected value. Double counting is more accurately
thought of as multiple counting. It is the by-product of attempts of an SQL query to project
below the fact grain. The result is that the value for the fact grain is returned for each record of
the dimensions that are projected below the fact grain.

For example, if a query attempts to retrieve results for the days level for a fact table that has
data captured at the month grain, then for each day member the value for the month is
returned. Therefore, the value for the month is aggregated by the number of days in the
month.

A dimension table can have several columns in it that capture related data but at differing
levels of detail or classification:

» A time dimension, which has years, quarters, months, and days.
» A product dimension, which has product line, product type, and products.

» A customer dimension has columns that describe the geographic detail for customers
such as the countries where customers live, national subunits such as states or provinces,
cities, and actual street addresses. The customer dimension could have related columns
that describe other types of attributes of customers such as their type and subtype.

These differing levels of detail usually correspond to levels in a hierarchy. The lowest level of
detail is the grain of the dimension table. It might also be called the leaf grain. In multi-fact
situations, you might need to deal with facts that exist at the levels other than the leaf level of
the dimension.

A fact grain is the level of dimensional classification where the fact data has been captured.

When you create a relationship between a dimension and the measure dimension in a cube,
you must be able to specify the grain of the fact for a dimension. The fact grain is either at or
above the dimension grain. When the fact grain and the dimension grain match, a query is not
in danger of generating double counting. When the fact grain is above the dimension grain, a
query might be in danger of generating double counting.
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To avoid problems with double counting, specify the grain in the relationship between the
measure dimension and the dimension. If the fact grain is above the dimension grain, click to
clear the Join is at the lowest level of detail for the dimension check box. This action
generates a group by determinant in the relational model with the key of the dimension end of
the relationship as the key. This setting guides the query to know the context of the dimension
and fact grains, generate the appropriate SQL, and avoid double counting. Figure 6-17 shows
the relationship editor.

¥ Model Q) gosldw target M Time to month<-->Measures.

Eﬂ Time to month=-->Measures

. -
m Joins

Specify the join between dimension and measure by relating column(s) from the implementation views in
the combo boxes.

% Time to month Operator | [E] Measures |
## MONTH_KEY = - ® MONTH_KEY

Join is at the lowest level of detail for the dimension

Figure 6-17 Relationship between Time to month and the measure dimension of gosldw._target

The basic approach allows you to use a dimension for all cubes of all fact grains. Figure 6-18
shows Sales target value for the Time dimension grain of month.

Sales target 2010

Q1 Q2
January February March April May June
Camping 22 627100 26702500 23,039,600 228970700 23830200 26286600

Equipment
Golf Equipment | 10,303,100 11,910,500 10,994,600 10750100 11107400 11,746,800

Mountaineering

Equipment
Outdoor 2,479,300 2,845 500 2,489,000 2465400 2561100 2,813,900
Protection
Persanal 22,218,600 26,337,000 33218500 23768500 30027200 32747600

Accessories

Figure 6-18 Sales Target values for the Time dimension grain of Month

Differing granularity and multiple fact tables

When merging cubes into virtual cubes, you might encounter a scenario where the
corresponding fact tables of each cube are at differing levels of granularity. The method for
handling this multiple fact granularity scenario is to create role-playing dimensions for each
instance of a dimension that have varying levels of granularity to different fact tables. In
addition, clear the Join is at the lowest level detail of the dimension check box. These
dimensions have their hierarchies truncated to the level matching the grains of the fact tables
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in the cubes in which they belong. Because the dimension grain matches the fact grain, there
is no possibility of projecting data below its grain.

As an example, in the sample model, you must model a time dimension down to the day level
for the Sales cube, and model a time dimension down to the month level for the sales target
cube.

For the Sales cube, the relationship is formed between the appropriate keys in the fact table
(ORDER_DAY_KEY for the measure dimension’s key to Time, SHIP_DATE_KEY for the
measure dimension’s key to Time (ship date), CLOSE_DATE_KEY for the measure
dimension’s key to Time (close date)) and the dimension (DAY_KEY).

For the sales target cube, the relationship is formed between the month level and the fact
table keys (MONTH_KEY).

If you want to create reports that use data from both cubes, you can create a virtual cube. The
virtual cube can have the two time dimensions merged. The levels of both source cubes are

merged. The virtual cube might have levels that are below the grain of measures of one of the
source cubes.

Queries that are made in the virtual cube that use dimension levels below the grain of a
measure return null values, ensuring that the consumers of the cube do not have double
counting.

The sample model demonstrates the merging of the two time dimensions in the virtual cube
gosldw_sales_and_target. Figure 6-19 shows the gosldw_sales_and_target virtual cube in
the sample model. For more information about virtual cubes, see Chapter 8, “Virtual cubes”
on page 223.

¥| Model : gosldw_sales_and_target.

- gosldw_sales_and_target

" Editor | @ Named Sets

- gosldw_sales_and_target | 4 lJ gosldw_sales | l‘! gosldw_target

% Virtual Dimensions % Dimensions

Products Products =] Product type =]
Time Time E| Time to month E|

Figure 6-19 Merging of dimensions for multi-fact grains

As in the Cognos Cube Designer sample you can have the following cubes:

» A sales fact cube where the fact grain for the time dimension is at the day level.
» A planned sales cube where the fact grain for the time dimension is at the month level.

A virtual cube that uses both of these cubes as its source enables you to make a query with
day level objects (either the level itself or a member of that level, depending on the Cognos
studio that you are using) against the sales facts, and get results and get the expected null
values for the planned sales facts. If you use a time dimension grain that is common to both
fact tables, you get non-null results for measures from both fact tables.
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6.6 Data quality and integrity

Data quality is a major consideration for ETL processing and of the greater data management
needs of the organization. It is the assurance of the validity of what is tracked in the data
warehouse.

The scope of ETL data quality is largely outside of the bounds of this book but you must be
aware of this issue, and know how to detect and address data quality symptoms.

Data can exist in the fact table that does not have matching dimension keys. There can be
data in the dimension tables that do not have matching fact data. This last case in itself is not
going to be a problem, but you should know that this case can exist. ETL could create
duplicate keys or keys whose data type does not match the column of the table.

Cognos Cube Designer has functionality to alleviate some aspects of data quality issues. The
default filter behavior, which is governed by the Exclude Facts Without Corresponding
Dimension Keys property (see Figure 6-20), is to add a filter to the fact table to exclude any
keys that are not in the dimension table. If a key exists in the dimension table and not in the
fact table, then you will get a null result for that key. You can adjust the Exclude Facts
Without Corresponding Dimension Keys property of the filter to not generate the additional
fact table filter. You can also set a filter in the measure dimension.

¥ Model '}aTime

Y& Time

/" Editor | f Filters | 5 Implementation

¥ Filters ||
7 XQo

& Properties | ¥ 0 Issues | €& 0 Performance Issues

W xQo
Property Value
Name XQo
Expression [Model].[Time] [levels].[Quarter].[Quarter (numeric)]=>=0

Exclude Facts
Without
Corresponding
Dimension Keys

true

Figure 6-20 Properties of a filter

Part of the control over the data quality must take place when the data is acquired, possibly
from the merging of disparate systems.

Another aspect is the control over the data quality during ETL. You must know methods for
identifying possible data quality issues.
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Most databases support referential integrity. Often it is turned off or is made declarative and
the integrity is only enforced during the ETL processing. Erroneous modifications that are
made to the data during or outside of the ETL process can create cases where a fact table
has no matching dimension records. This situation might affect query results and cause
discrepancies between subtly different but essentially similar queries.

Each data point in a dynamic cube is defined by a member from each dimension in the cube.
If a value is required for some data point, then the SQL generated by Cognos Dynamic Cubes
does not specify a filter on the table associated with a particular dimension if the member of
that dimension is the All member. This approach to SQL generation allows for smaller and
faster running queries.

When a dimension is in scope, the join between the fact and dimension table is specified in
the SQL query and the dimension is filtered by an explicit set of dimension key values. When
the member of a dimension is the All member, dynamic cubes do not specify a join filter for
that dimension. All records are included, even records with invalid or missing dimension key
values. This difference causes a discrepancy between values, depending upon which
dimensions are involved in a query.

You should validate your records before implementing Cognos Dynamic Cubes.

Example 6-1 shows an example of a query that you should run for each dimension in a
dynamic cube.

Example 6-1 SQL query to determine referential integrity errors between fact and dimension tables

select distinct FACT.Key
from FactTable FACT
where not exists

(select *

from DimensionTable DIM
where DIM.Key = FACT.Key)

The results of this query determine whether there are any fact records with invalid dimension
key values. Any returned data is the set of invalid dimension key values. If no data is returned,
there are no referential integrity errors.

The SQL query can also be used as a subquery to obtain the full set of records from the fact
table.

If your fact table contains records with invalid or unknown dimension key values, a common
practice is to create a row in the dimension table to represent these dimension keys. New fact
rows with invalid or unknown dimension key values can be assigned this dimension key value
until the fact records and the dimension table can be updated with the correct information.
With this practice, records with problematic dimension key values are visible, regardless of
which dimensions are involved in a report or analysis.

You should also validate snowflake dimensions.

You might have a situation where tables in a snowflake dimension are joined on a column for
which the outer table did not contain values for rows in the inner table. In this case, the inner
dimension table joins to the fact table, but the outer dimension table does not join to the inner
dimension table.
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Example 6-2 shows an example of an SQL query that you should run to ensure that snow
flake dimensions do not have this type of referential integrity error.

Example 6-2 SQL query to determine referential integrity errors between snow flake dimension tables

select distinct INNER.Key
from D2_inner INNER
where not exists
(select *
from D1 _outer OUTER
where OUTER.Key = INNER.Key)

In this example, the dimension is built from two tables: D1_outer and D2_inner. D2_inner is
joined to the fact table. Key is the column on which the two dimension tables are joined.

Any returned data is the set of invalid dimension key values. If no data is returned, there are
no referential integrity errors.

6.7 Logical Modeling

You can model the structure or your application before you access metadata, and then plug in
the metadata later. This approach is called logical modeling. It allows you to model an
application that can be reused with different metadata. You can model before having access
to the metadata.

The normal modeling workflow is to import the metadata from the data sources and then to
build your model from that metadata.

The logical model workflow inverts the normal workflow. You first define the dimensions and
cubes that address your reporting requirements. You then map your data source metadata to
the logical model as shown in Figure 6-21.

B B~ | U cetMetadata v | @~
X [ i) Model %+ Products logical model [Tjlevels gi3 Product line
022DW..GOSLDW_DNB_DB2 Project Explorer . =
1 Product line
B s M: =i~ B Project
b Mg Joins ¥ % Model e
PRODUCT_KEY ¥ B4 Products_logical del - .
& | ¢* Products_logical_mode [0 Atribute a0l Mapping "
o w : :
PRODUGT_LINE_GCODE £ Levels Product Line B :
## PRODUCT_TYPE_KEY o
e B - b & Product ine Product Line Key ’ E
PRODUCT_TYPE_CODE b 25 Product type X
[## PRODUCT_NUMBER b 9 Products
. PRODUCT_LINE_CODE
[##] BASE_PRODUCT_KEY b s Products_logical model - — :
[## BASE_PRODUCT_NUMBER b (21 Data Sources [t
PRODUCT_COLOR_CODE ‘| Byl Parameter Maps ‘]

Figure 6-21 Mapping an attribute in a logical model to a database column

By following this approach, you can model a logical model without immediate reference to any
particular set of physical metadata, thereby freeing you from any particular metadata. Your
logical model could be used with different metadata, such as a snowflake or a dimension
table structure.
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After you map metadata to your logical model, you can customize the model to refine it and
address the requirements of modeling to suit the metadata such as filtering a lookup table.

An example of an attribute being mapped to a metadata column is shown in Figure 6-22. In
the level Product line, the attribute Product Line Key has the column
SLS_PRODUCT_DIM.PRODUCT_LINE_CODE mapped to it.

The PRODUCT_LINE_CODE is now in the mapping cell as shown in Figure 6-21 on

page 187.
_:LI'-: Product line
Editor
['1]] Attribute | = | @ i ‘ Mapping ‘ ‘ Il
Product Line E ——
. PRODUCT_LINE_
Product Line Key "} CODE i
________________________ | A
z

Figure 6-22 Column mapped to an attribute.

6.8 Modeling for null values

You need to be aware if there are null valuesin the data you are working with. Null valuesaffect
query results. If you have experience working with SQL, you might have encountered this
situation.

Figure 6-23 shows the result of a query where the results of an expression differ.

HH Retailers
Mo null checking Mull handled Ril Address1 Rtl Address2 Ril City
221 Qonnectlcut Ave. Suite 210 | 2211 QonnectlcutAve_ Suite 210 2911 Connecticut Ave. Suite 210 Washington
Washington Washington
138 Murphy Road Wilmington 138 Murphy Road Wilmington
10003 South Orange Blossom 10003 South Orange Blossom
A A Orlando
Trail Orlando Trail
1903 Garber Drive Tallahassee 1803 Garber Drive Tallahassee
3684 Bull Street Savannah 3684 Bull Street Savannah
1520 Ala Moana Blvd. Honolulu 1520 Ala Moana Blvd. Honolulu
511 W. 37th Street Boise 511 W. 37th Street Boise
2845 Fullerton Avenue Suite 320 28{15 Fullerton Avenue Suite 320 2845 Fullerton Avenue Suite 320 Chicago
Chicago Chicago
4430 Stevenson Drive PO. Box = 4430 Stevenson Drive P.O. Box . -
3571 Springfield 3571 Springfield 4430 Stevenson Drive P.O. Box 3571 Springfield
1837 Manderly Drive 1837 Manderly Drive Bloomington
Bloomington
3823 unglas Avenue Unit 3 3823 unglas Avenue Unit 3 3823 Douglas Avenue Uniit 3 Des Moines
Des Moines Des Moines

Figure 6-23 Query result differences handling for null values

188 IBM Cognos Dynamic Cubes



The attribute No null checking has the following expression:
Rt1 Addressl ||' '|| Rt1 Address2 ||' '|| Rt1 City
The attribute Nul1 handled has the following expression:

Rt1 Addressl ||' ']]

if (Rt1 Address2 is null)
Then
(")
Else
(Rt1 Address2)

[1" '|| RtT City

Because RTL_ADDRESS2 has null values for some records, the results for any instance of
the expression returns nulls even though the other elements of the expression return explicit
non-null values.

If the value for the member caption is NULL, then the key value for the member is substituted
in the member tree in the Cognos studios.

6.9 Scenario dimensions

Scenario dimensions are dimensions that group data that is related conceptually, but the
postulated state or situation or the nature of the data do not make the aggregation of the data
possible in a meaningful way. The most common types of scenario dimension uses are
budgeting, planning, and forecasting.

It usually does not make sense to aggregate, for example, actual and budget values, so a
scenario dimension usually does not have an ALL member. In this case, to model set the
Multiple root members property of the hierarchy to true. The members of the top level of the
hierarchy are displayed as the highest members of the hierarchy in the member tree as
shown in Figure 6-24.

For example, you can have a member for actuals and another for budget. Each root member
in essence becomes the root member of its descendant members.

Name Order method
Comment

Multiple root
members

false

Default
Member

Figure 6-24 Multiple root members property of a hierarchy.

It is important to define the default member for a hierarchy, especially if there is no A11
member. If you do not define the default member, the first member is designated as the default
member. This member, and the scenario that it represents, is the scenario that is displayed
when a report is run. For example, if no member of the hierarchy is included in the report, the
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data reflects the values that are associated with the default member. It is possible that the
choice of any scenario member as the default member is confusing to users. They might not
understand where the data is coming from.

A technique to alert the report authors and consumers to choose a scenario is to create a
member that returns null values until the users make a choice to include a specific scenario
that they want to use. This technique is explained in 6.9.1, “Modeling a scenario dimension
with a forced null default member” on page 190.

A scenario dimension can have any number of levels. If the hierarchy has only one level, the
forced null default member technique illustrated in 6.9.1, “Modeling a scenario dimension with
a forced null default member” on page 190 will not be valid.

Another technique to alert report authors and consumers to choose a scenario is to
incorporate scenario dimension objects into report prompts. This technique prompts the
report consumer for the scenario they want to see. The report prompt must be created for
each report.

6.9.1 Modeling a scenario dimension with a forced null default member

190

Perform the following steps to model a scenario dimension with a forced null default member:
1. Set the hierarchy multiple root members property to true.

If you do not set the multiple root members property to true first, the calculated member
will have the AT1 member of the hierarchy set as its parent member in the parent member
property of the calculated member.

Tip: If you accidentally create the calculated member first, you can clear the parent
member property value by selecting the calculated member in the Calculated Members
folder, and selecting the Parent Member property value in the properties and pressing
the Delete key.

2. Create a calculated member.

3. Give an appropriate name to the calculated member so that users can identify it and its
purpose.

4. Enter NULL into the expression editor of the calculated member.
5. Select the hierarchy.

6. Expand the member folder.
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7. Select the calculated member and drag it onto the Default Member value field as shown
in Figure 6-25.

== Scenario hierarch o
— i _-:-_ Scenario hierarchy

¥ [l Members

Property Value
== E-mal Name Scenario hierarchy
= Fax
Comment
- ail
Multiple root members true

mm Sales visit
Default Member

Root Member 1
mm Telephone O

Root Caption Al | wm forced null default member
== \Web

Parent-Child false

b
b
b
b
> == Special
b
b
b

s forced null default membel

N ) Show Extraneous Padding Members | true
I 3 scenario

¥ [ Calculated Members Caption of Padding Members Empty

=g forced null default membei

Figure 6-25 Setting the default member value by dragging a member from the member tree.

When users run a report, they will not see data unless some object from the scenario
dimension is in the report, for example in an axis or the context filter.

Tip: You can delete a default member value by selecting it and pressing Delete.

6.9.2 Modeling a secured scenario dimension

A similar technique can be used to model secured hierarchies in scenario dimensions.

If the member security is applied to a hierarchy and the default member is not accessible,
then the default member is the first accessible member found. The search is performed in a
breadth-first manner.

Use this technique to model a secured scenario dimension:

1. Create a calculated member.

2. Create the expression of the calculated member:

AGGREGATE (currentmeasure WITHIN SET members ({name of the top Tevel of the
scenario dimension hierarchy}))

3. Make this calculated member is the default member for the hierarchy.

6.10 Troubleshooting

This section provides information for troubleshooting common issues that you might
encounter.
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6.10.1 Double counting

Double counting is the industry term to describe the incorrect aggregation of data. The usual
cause of the problem is a mismatch of the dimensional modeling to the fact grain of the data.

For more information, see 6.5, “Multiple fact and multiple fact grain scenarios” on page 181.

6.10.2 Importing metadata
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Cognos Cube Designer models consist of a model file plus one or more metadata files. For
each schema that is imported into the model and used, a metadata file is created in the data
directory. The data directory is in the directory where Cognos Framework Manager and
Cognos Cube Designer are installed.

When you open a model, Cognos Cube Designer attempts to load the metadata that is
specified in the data sources that are used in the model. If it cannot load, it displays the
following message when you try to expand folders in the metadata tree:

BMT-MD-6606 Cannot find the data source connection for this data source.
If you expand the data sources in the Project Explorer view and select a data source, for

example great_outdoors_warehouse, you should see something similar to Figure 6-26 in the
Properties tab.

Properties ¥ Issues

‘ES_] great_outdoors_warehouse

FProperty Value
Marme great_outdoors_warehouse
Content Manager Data Source great_outdoors_warehouse
Catalog
Schema GOSALESDCW

Figure 6-26 Data source connection

The four properties of a data source connection are the Name, the Content Manager Data
Source, the Catalog, and the Schema. The Catalog and Schema might be familiar to you.
They are properties derived from the databases that you are working on. Depending on your
database, you might have a Catalog. If not, this property has no value. Content Manager Data
Source property is the name of the data source in Content Manager. Name is the name of the
data source given to it by Cognos Cube Designer when the metadata was imported. It is
derived from the Content Manager Data Source name.

You can change the data source Name property to any name you want if no other data source
in the model has that name. You can change the Content Manager Data Source value to be
any value you want that matches a valid data source in Content Manager. You might want to
change the value if you want to switch your model from a test environment to a production
environment.
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After you have changed the Content Manager Data Source, Catalog, and Schema values to
match what you have, you need to fetch the metadata of that data source connection by
choosing the refresh metadata menu item from the context menu for the data source.
Figure 6-27 shows the refresh metadata menu item.

r E Project
b %] Model 188 Made
¥ ({3 Data Sources L.'!gosld
''''''''''''''''''''''''''''''''''''''''''''''' : Y Time

................................................. Refresh metadata
() Parameter Maps

ale Rename
& Packages ¥ Delete

Validate i

Drag-and-Drop  » |

Figure 6-27 Refresh metadata menu

For more information, see Chapter 13, “Dynamic cube lifecycle” on page 445.

There is a data source for each unique set of schema and catalogs of data source
connections that you are using in the model. Cognos Cube Designer appends a number to
each additional data source if the name exists as a data source. You can change these
names to anything you want. Figure 6-28 shows a model that has two data sources from the
same data source in Cognos Content Manager. Each data source that is shown in Cube
Designer is derived from a single schema.

[£3 Data Sources ) DB2_GOSL_CASt
[ ] pB2_GOSL_CAS Property Value
O DB2_GOSL_CAS1 MName DB2_GOSL_CAS1
[ Parameter Maps Content Manager Data Source | DB2_GOSL_CAS
t# Packages Catalog
Schema GOSALESRT

Figure 6-28 Two data sources in a model.

In the Issues tab you see a message similar to the following message:

The data source great_outdoors_warehouse does not have physical metadata
associated with it. The data source needs to be refreshed.

You must change the values of the data source properties to match your connection. Then
select the data source in the model and select Refresh metadata.

In your data directory, you see a created relational metadata file. The name has the following
structure:

relmd_{whatever data source connection name you have defined} {catalog} {schema}

The data directory exists in the location where you installed Cognos Cube Designer.
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If you have physical metadata schemas in the model but not all are used in the model, you will
see the following message in the Issues tab:

The data source { } does not have physical metadata associated with it. The data
source needs to be refreshed.

You might also see messages in the Issues tab that identify objects that do not have valid
references. The method for handling that case is the same as the general metadata retrieval
case.

6.10.3 Publishing errors

You might see the following message after you publish a cube with all the publish options set
to On. This message indicates that the cube startup failed to respond before a timeout.

BMT-MD-6587 The Query Service has not acknowledged that the cube configuration has
been received. Please verify the cube configuration and status in the IBM Cognos
Administration portal.

This is usually due to a transient timeout problem.

To address the problem, manually start the cube in IBM Cognos Administration as shown in
Figure 6-29. For more information, see Chapter 7, “Administering dynamic cubes” on
page 199.

IBM Cognos Administration

Status Security Configuration Library ulf
[ Current Activities Scorecard E
[y Past Activities All servers = > votthendersi » >

http:/fvotthendersi:9300/p2pd + > EE -
QueryService

[I§ Upcoming Activities

D Dynamic Cubes

- Bl il
em

& schedules £ QueryService » Available
L | ) Returned items » - Unavailable
=8 —

@n Dala Seis r Qsales v [ Set properties

[ @SalesTargetv } Start
Last refresh time: May 12, 2015 8:05: i Clear workload log

i

E=l View recent messages

Figure 6-29 Manually starting a cube in IBM Cognos Administration

6.10.4 Refreshing metadata that changed in the database
One of the databases that you are using for your model might contain changed metadata.
Changes can include added or deleted tables and columns, and changed table and column
properties such as column data types.

Right-click the data source and select Refresh metadata.
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Figure 6-30 shows the Refresh context menu action when you right-click the data source,
and the Refresh toolbar button for refreshing metadata.

[
Sadrce; GOSALESDWY. great_outdoars_warehousze
¥ [ great_outdoors_warehouse
b Em GOSALESDW Refresh metadata
Delete
Mawigation 3

Figure 6-30 Refresh metadata in the data source view

Confirm that the changed metadata displays in the metadata viewer. Validate the model. If
something that is used in the model was removed, correct the object references so that they

point to the replacement objects.

6.10.5 Members

You must refresh the members of a hierarchy any time you make a change to a dimension or
a hierarchy to view the effect of the change. To refresh members, right-click the members
folder and select Refresh as shown in Figure 6-31.

v &3 Time
B OO Levels
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. Delete
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Figure 6-31 Refresh menu action for Members folder

You can also right-click the dimension and select Refresh members as shown in Figure 6-32.
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Figure 6-32 Refresh Members menu action for a dimension
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6.10.6 Missing members

If a null value exists in a source column for an attribute that is being used in the level key,
some members cannot be generated. If the null value happens in a member caption, the
member caption displays NULL as its caption, even if other elements of the expression that
are used to define the member caption are not null.

To correct this problem, change the attribute expression to handle null values. See 6.8,
“Modeling for null values” on page 188 for more information.

6.10.7 Ellipses in the project viewer tree

Sometimes the Project Viewer tree might display ellipses for some parts of the project. To
force it to generate correctly, resize the Project Viewer tree.

6.10.8 No Protocol message while running Cognos Cube Designer

If you start Cognos Cube Designer from the .EXE file directly from the Framework Manager
install directory, you might encounter problems. Error messages such as No Protocol are
displayed. You must run Cognos Cube Designer from the shortcut that is created during the
installation. The shortcut has the Start in value set to run in the BIN directory. Always start
Cognos Cube Designer from the shortcut in the Start menu or from the Tools menu in
Framework Manager.

6.10.9 Logging in Cognos Cube Designer
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There are two methods for logging in Cognos Cube Designer:
» Debug console

The debug console is a separate window that is started when Cube Designer is run. The
debug console logging is designed to address problems where a stack trace is necessary
to identify what component has encountered a problem and where. One example would
be a null-pointer exception.

» Indication Processing Facility (IPF) logging
IPF logging is a logging mechanism that is used in IBM Cognos Bl to record application
activity and debugging information into a log file.

In addition, in some cases log files are generated after importing the Framework Manager
model and the IBM InfoSphere Warehouse Cubing Services model into Cognos Cube
Designer.

You can define the logging that you want by editing the appropriate configuration file.

Enabling debug console logging
To enable debug console logging in Cognos Cube Designer, complete the following steps:

1. Edit the FMDesigner.ini file.

The file is located in the location where you installed Cognos Cube Designer in the
directory ..\bin64\fmdesigner if you are using the 64-bit version of Cognos Cube
Designer or in the directory ..\bin\fmdesigner if you are using the 32-bit version.
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2. Enter the following text at the top of the file in this order:

-console
-debug
-Tog

3. Save FMDesigner.ini.

4. Restart Cognos Cube Designer.

Enabling IPF logging

To enable IPF logging in Cognos Cube Designer, complete the following steps:

1. Open ipfCubeDesignerclientconfig.xml.sample in the directory ..\configuration.

2. Examine the categories.

For each category that you want to enable, ensure that the category is not commented

out. For example:

<category ... >

</category>

For each category that you want to disable, comment it out. For example:

<!--category ... >

</category-->

Table 6-1shows the logging categories defined in the ipfCubeDesignerclientconfig.xml

sample file.

Table 6-1 IPF logging categories

Category

Description

Trace.fmeng

Enables all categories of logging. Overridden by
explicitly disabling individual categories.

Trace.fmeng.memory

Memory statistics for the whole process (memory
used, available memory, and free memory).

Trace.fmeng.platform

Platform-related messages, such as session
management. All exceptions that are generated
are logged to this category.

Trace.fmeng.metadata

Messages related to fetching metadata.

Trace.fmeng.import.cubingServices

Messages related to importing an IBM InfoSphere
Warehousing Cubing Services cube. These are
the same messages that appear in the text file that
is generated after importing a cube.

Trace.fmeng.import.frameworkManager

Messages related to importing objects from the
classic Framework Manager model.

Trace.fmeng.error

Messages related to errors. A call stack is
generated.

Trace.fmeng.publish

Messages related to publishing models, starting
cubes and view data, viewing members in the
member folder, and so on.
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3. Save the file with a new name: ipfclientconfig.xml.
4. Restart Cognos Cube Designer.

The IPF log results are stored in the fmeng_trace.1og file in the ..\1ogs directory that
Cognos Cube Designer is installed in.

198 IBM Cognos Dynamic Cubes



Administering dynamic cubes

You must configure and start dynamic cubes before you can run queries against them.
Dynamic cubes must be administered over the time when they are in use. Common
administration tasks include assigning the cube to the query service instance, starting it,
monitoring its health, and refreshing its contents.

This chapter contains the following sections:

Adding and removing cubes

Starting, stopping, and monitoring cubes
Managing the cache

Setting up routing rules

Setting up redundant cube instances
Scheduling the refresh of the cache
Administering cubes from command line
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7.1 Adding and removing cubes

Dynamic cubes must be assigned to the query service before they can be loaded into
memory and made available for queries.

7.1.1 Adding a cube to the server group
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IBM Cognos instances are grouped in server groups to support redundancy and load
balancing. Unless a server group is defined and a server instance is added to it, the server
remains a member of the default server group.

For ease of use, cube management operations in IBM Cognos Administration are also geared
towards server groups, allowing you to add cubes to all instances of query service of all

servers in the group at once. You can also start, stop, and refresh all cube instances with a
single administration command.

Depending on the preference of the administrator, the dynamic cubes information can be
displayed with focus on server groups or on data stores. To switch between the two views in
the IBM Cognos BI portal, use these steps:

1. Go to IBM Cognos Administration.
2. Select the Status tab.
3. Click Dynamic Cubes.

4. Select the view from the Data Stores - (A11) list as shown in Figure 7-1.

Scorecard

Data Stores - (All) «

I | Name # All server groups
W
Data Stores ¥
B System v (A

Base Cubes
Il [EI osldw sales +

Virtual Cubes
Last refresh time: March &, 2015 2:49:07 PM

Figure 7-1 Selecting the view for dynamic cubes

To demonstrate cube administration functions, this chapter uses the gosldw_sales cube that
was defined in Chapter 5, “Basic modeling” on page 105. Before the cube becomes available,
it must be published from IBM Cognos Cube Designer as described in 5.8, “Deploying
dynamic cubes for reporting and analysis” on page 154.

If you have defined security for the cube, it can be configured as described in 9.12, “Applying
security views ” on page 307.
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To add the cube to the server group, complete these steps:

1. In the IBM Cognos BI portal, open IBM Cognos Administration. Select the Status tab
and click Dynamic Cubes (see Figure 7-2).

IBM Cognos Administration Log On i~ m~lanch~ @~

Status Security Configuration Library Multitenancy Index Search E

el i

[:'3 Past Activities B~ E o 0 @0 No metric score

Upcoming Activiti
[I‘a coming Activities B | —_ |5tatus & | Name | u | Value
iic Cubes
ag- System |:| ggosldw_sales - Unknown

Last refresh time: 15February, 2015 6:41: 18 PM

Figure 7-2 Dynamic Cubes administration

2. From the Scorecard pane, select Add data store to server group from the drop-down list
next to the cube you want to add as shown in Figure 7-3.

IBM Cognos Administration

Status Security Configuration Library

[H; fathc s = Data Stores - (All) + .

[:E Upcoming Activities I:‘ | Name & | A |

%53"5‘13“1 - Unavailable

J:‘i System I:‘ g gosldw_sales » Unknown

_”'% Schedules Last refresh time: 15 Februar Z Set properties &

[;"__ Data Sets [? Add data store to server aroup
W Delete
}1 Edit security view permissions

Figure 7-3 Adding a cube to the server group

3. The Add data store to server group window is displayed with a menu for you to select the
server group to add the cube to. Select the server group and click OK as shown in
Figure 7-4. Then click OK in the View the results window.

Add data store to server group - gosldw_sales

Select the server aroup for this data store.
Server Group

. DefaultServerGroup: ~

0K Cancel

Figure 7-4 Server group selection dialog
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4. The cube name becomes a link as shown in Figure 7-5. It is now added to all servers in
the server group. All instances of the cube can be managed together from the menu next
to the cube name. Click the cube name to see instances of this cube in different server
groups and on different servers, and manage them individually.

IBM Cognos Administration

Status Security Confiquration Library Multiteng
[I current Activities Scorecard B [s] | Hetrics - System
[H; fo Actes Data Stores - (All) « v Mo )
& Upcoming Activities

= [] | vame ¢ | status ¢ ||| (] name
. Dynamic Cubes
%Sysh&m A Unavailable

13 System ] Q) cosldw ssles v Unavailable
— Last refresh time: 15H
o= Schedules Last refresh time: 15 February, 2015 7:17:48 PM

Figure 7-5 Cube added to server group

Note: To see the view update in a timely manner, click the Refresh icon in the upper right
corner of the view. It might take several seconds for the cube addition to take effect in the
query service.

When the cube is added to the query service, in most cases it can work with the default
configuration settings. The cube configuration can be changed on the individual cube
instance configured for a query service by following these steps:

1. In IBM Cognos Administration, select the Status tab and click Dynamic Cubes.
2. Drill down to the cube instance to get to the query service instance.

3. Select Set properties from the drop-down list next to the cube name as shown in
Figure 7-6.

Data Stores - (All) + > gosldw sales « > Default Server Group -

[T |Hame %
aDefault Server Group

O ﬂ QueryService - hitp:/fvottberyozad: 9300/p2pd +

Last refresh time: March 6, 2015 2:24:51 PM Bl set properties

O& stop after active tasks complete
Stop immediately

EF Restart

00 Pause

=% Dafrech memher cachs
Figure 7-6 Set properties command for the cube
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4. A cube configuration properties window opens where you can change the settings as
shown in Figure 7-7. Change the settings as needed and click OK to finish.

Specify the properties for this entry.
| Name Value
[T & Disabled [
| w Startup frigger name I
O & Postin memory trigger name I
[T [k Disable result set cache |
[ @ Data cache size limit (MB) |1024
[ @ Maximum amaount of disk space to use for result set cache (MB) |1024
[T & Enable workload logging -
[T & Disable in-database aggregates [
[ @ Percentage of members in a level that will be referenced in a filter predicate IQD
[ @ Maximum hierarchies to load in parallel IIJ
[ @ Maximum in-memary aggregates to load in parallel IIJ
[ @ Measures threshold |3D
[ @ Maximum space for in-memory agaregates (MB) IIJ
- & Automatic optimization of in-memory aggregates -
Reset to default
oK Cancel

Figure 7-7 Cube configuration properties

The following configuration settings are available for the cube. Some of them do not apply to
virtual cubes and will not be displayed for such cubes.

» Disabled: Controls whether the cube should be enabled or disabled.
» Startup trigger name: Name of the trigger to run when the cube starts.

» Post in memory trigger name: Name of the trigger to run when the in-memory
aggregates finish loading.

» Disable result set cache: Controls whether to enable result set cache.
» Data cache size limit (MB): The maximum size of the cache that contains cell values.

» Maximum amount of disk space to use for result set cache (MB): Result set cache
size limit.

» Enable workload logging: Controls whether to log workload information for the
aggregate advisor.

» Disable in-database aggregates: Controls whether to enable in-database aggregates.

» Percentage of members in a level that will be referenced in a filter predicate: Limits
the percentage of members to be referenced explicitly in the filter expression beyond
which they will be replaced with a level reference. Value of zero means no limit.

» Maximum hierarchies to load in parallel: Limits the number of threads to be allocated
for loading hierarchies. If the value is 0 (zero), the number of threads calculated is twice
the number of CPU cores.
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» Maximum in-memory aggregates to load in parallel: Limits the number of threads to be
allocated for loading in-memory aggregates. If the value is 0 (zero), the number threads is
twice the number of CPU cores.

» Measures threshold: Percentage of members that are referenced in the query beyond
which all measures will be retrieved.

» Maximum space for in-memory aggregates (MB): Limits the space available for storing
in-memory aggregates.

» Automatic optimization of in-memory aggregates: Controls whether in-memory
aggregates should be optimized automatically.

7.1.2 Removing a cube from the query service
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Important: Before removing the cube from query service, stop the cube first.

Removing a cube from the query service is similar to the steps for adding a cube:

1. In IBM Cognos Bl portal, go to IBM Cognos Administration. On the Status tab, click
Dynamic Cubes.

2. From the list associated with the cube, select Remove data store from server group to
delete the cube as shown in Figure 7-8.

IBM Cognos Administration

Status Security Configuration Library
E":’ il Data Stores - (All) + Bl 0
(I Upcoming Actvites [] | wame Status & Name
[;&System - Unavailable
-'L System I:‘ g qosldw sales w Unavailable
©= Schedules Last refresh time: 15February | | Setproperties "
. Data Sets [_? Add data store to server group

P

P start
3 _“ Clear workload log

U‘ Remove data store from server aroup i

W Delete

e

¥ Edit security view permissions

Figure 7-8 Removing data store from server group

3. In the next windows, you are prompted to select the server group to remove the cube from,
and to confirm the operation.

4. When the cube is removed, the link associated with the cube name disappears and the
cube is no longer associated with servers in the server group.
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7.2 Starting, stopping, and monitoring cubes

A number of administration commands are available for managing the cubes:

» Start: Described in 7.2.1, “Starting a cube” on page 205.

» Stop after active tasks complete: Described in 7.2.2, “Stopping a cube” on page 208.
» Stop immediately: Described in 7.2.2, “Stopping a cube” on page 208.

» Restart: Run the command Stop after active tasks complete followed by a Start
command.

» Pause: Described in 12.3, “Applying near real-time updates” on page 436.
» Refresh member cache: Described in 7.3, “Managing the cache” on page 211.
» Refresh data cache: Described in 7.3, “Managing the cache” on page 211.

» Refresh security settings: Described in 9.11, “Publishing and starting the cube” on
page 307.

» Clear workload log: Described in 11.3.4, “Running the Aggregate Advisor wizard” on
page 350.

» Incrementally update data: Described in 12.3, “Applying near real-time updates” on
page 436.

7.2.1 Starting a cube

Before a cube can be used, it must be started. Use the following steps to start a cube:

1. From the drop-down list next to the cube name select Start (see Figure 7-9). A window
dialog opens to confirm the operation. Click OK.

IBM Cognos Administration

Status Security Confiquration Library

[ current Activities Scorecard HE ﬁ
O3 Past Activities

4 Data Stores - (All) + =5 v v
& Upcoming Activities

= Name % Status & Nam
. Dynamic Cubes =
L L{JSystem - Unknown

J System g qosldw sales w» Unknown
©= Schedules Last refresh time: 15 Februar : Set properties
[ DataSets [? Add data store to server group

P st

Clear workload log

[3‘ Remove data store from server group

MW Delete

¥ Edit security view permissions

Figure 7-9 Starting the cube
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2. When the command is running, a window opens as shown in Figure 7-10.

Note: This window indicates that the command was successfully submitted, but does
not mean that it has finished successfully.

¥iew the results - Start

| Name | Status | Message

[ .. gosldw_sales Succesded ‘faur request was ISL!ccessFully submitted.l Far mare
details, seleck the "view recent messages' action,

| ok |

Figure 7-10 Cube started notification window

3. When the cube starts successfully, its status changes to Available as shown in
Figure 7-11.

IBM Cognos Administration

Status Security Configuration Library Multite
S—
I Current Activities Scorecard r:_. 0O
[I"J Past Activities Data Stores - (All) - -
Upcoming Activities
(1 [] | name & | status <
l Dynamic Cubes
l%System A4 Available
{4 Sustem L] g gosldw sales w Available
Iﬁé Schedules Last refresh time: 15 February, 2015 10:01:28 PM

Figure 7-11 Cube state turns to Available after the cube starts successfully
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4.

If the cube start is not successful, or additional information is needed about the command
state, use the View recent messages command to review details about the state of the
cube. Click the cube name to open the server group view as shown in Figure 7-12.

IBM Cognos Administr

ation

Status
I Current Activities
[I‘.J Past Activities

[L‘a Upcoming Activities

15 System
Iaé Schedules

Security Configuration Library
Scorecard

Data Stores - (All) + > gosldw_sales

|:| | Name
ggosldw_sales -

[ % DefaultServerGrou

Last refresh time: 15 February, 2015 10:03:20 PM

i
b

Multiter

=

v

&

o

| status &

Available

Available

Figure 7-12 Displaying

the list of server groups the cube belongs to

Click the server group name to display a list of cube instances under that server group.
Click the drop-down menu next to the cube instance name that you want and select View

recent messages as

shown in Figure 7-13.

IBM Cognos Administration

Status

[ current Activities

Security Configuration Library

Multitenancy

m; Bast Activities Data Stores - (Al) » > gosldw sales » > Default Server Group - o ™ o
Upcoming Activities
u"a D | Name % |5tatu5 & | Name
ic Cub
oo sener G v
5 gystem ' ; Aggread
43 2¥StEm |:| g QueryService - http: [fvottberyozad:9300/pZpd » Available haur
""g schedules Last refresh time: 15 February, 2015 10:04:32 PM Z Set properties H
& e & stop after active tasks complete [
B Stopimmediately !
EHP Restart
[II] Pause H
N
-
=2 Refresh member cache I
[_f Refresh data cache
'_i_'? Refresh security settings
;E" Clear workload log
{l’; Incrementally update data !
Figure 7-13 Selecting “View recent messages” command
Chapter 7. Administering dynamic cubes 207



6. A log of recent messages is displayed showing the result of the cube start command, and
any warning or error messages as shown in Figure 7-14.

View recent messages - gosldw_sales

The list contains the most recently generated cube messages. To see all of the cube messages, view the log files,

Time Message
February 15, 2015 9:58:06 PM Cube start succeeded

February 15, 2015 9:57:32 PM Cube start executing

Figure 7-14 Recent messages log for the cube start command

7.2.2 Stopping a cube

To stop a cube, select one of the following commands from the drop-down list next to the cube
name:

» Stop after active tasks complete: The cube stops after the queries that are currently
running finish.

» Stop immediately: The cube stops immediately, without waiting for the active queries and
commands to complete. Some user queries can fail as a result. This command is not
supported for virtual cubes.

7.2.3 Monitoring cube state through metrics

When managing dynamic cubes, a good practice is to monitor metrics that are displayed for
each cube in the Metrics window. Metrics are available for individual cube instances. To
display metrics, navigate to the cube instance view as you did for the View recent messages
command in step 5 on page 207.
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Figure 7-15 shows the cube metrics view.

Securi Configuration

DlNamE\‘w

% Default Server Group

Library

Dats Stores - (Al » > gosldw ssles w = Default Server Group

l:‘ g QueryService - hitp:// vottberyozad:3300/pZpd +

Last refresh time: 15 February, 2015 10:22:10 PM

Multitenzncy Index Search PovierPlzy
Metrics - gosldw_sales
= R 0 0 ] Nometr'lcscore
| Status & | Name | | Value
Available Aggregate table hit rate - %
Available Aggregate table hit rate in last hour - 0%
Awerage successful request time -- 00:00:00,000
Average successful reguest time in _ 00:00:00.000
last hour
Cube state - Running
Dtz cache hit rate - 0%
Data cache hit rate in last hour - %
Dependent cubes -
Duration to build latest increment - 00:00:00.000
In-memory aggregate cache hit _ %
rate
In-memocry aggregate cache hit %
rate in lzst hour - :
Last metadats load time - 00:00:32.157
Last response time = D0:z00:00.000
Loaded/defined in-memory .
- ofo
aggregates '
Number of members in member _ 507,250
cache
Number of processed requests - [i]
Percentage of time spent retrisving _ o
dsta :
Percentage of time spent retrisving _ %
data in last hour !
Result set cache hit rate - 0%
Result set cache hit rate in last hour - 0%
TID Value of latest increment - NULL
Time Iztest increment became
available - 15 February, 2015 10:20:24 PM
Time spant loading in-memony _ 00:00:00.000
aggregates
Up time - D0:01:45.454
Id=fi 7= =
_Llsed,-de‘flned size of data cache ~ 0/1.024
(ME)
Used/defined size of in-memory _ o0
aggregate cache (ME) .
Used/defined size of result s=t .
cache (MB) - 0/1.024
Last refresh time: 15 Februare. 2015 10:22:11 PM

Figure 7-15 Cube metrics view

In addition to overall values, some metrics also have the value collected in the last hour, which
helps you track both historic averages and recent changes to the system.

The following metrics are available:
» Aggregate table hit rate

A higher cache-hit rate indicates better utilization of the aggregate table and better query

performance.

» Average successful request time

This metric indicates the average time for a report to run successfully. It is useful when
monitoring the performance of the server and database. Slow request times might indicate
performance issues that must be investigated.
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Cube state

This metric indicates the current cube state: Disabled, Stopped, Starting, Running,
Stopping, Pausing, and Paused.

Data cache hit rate

A higher cache-hit rate indicates better utilization of the data cache and better query
performance.

Dependent cubes
Describes current dependency relationships between source and virtual cubes.

Duration to build latest increment, TID Value of latest increment, and Time that latest
increment became available

These metrics support monitoring of increment loading, the time it took to load the latest
increment, the TID of the last increment ID, and the time the latest increment became
available.

In-memory aggregate cache hit rate

A higher cache-hit rate indicates better utilization of in-memory aggregates and better
query performance.

Last metadata load time

This metric shows how long the previous load took for the metadata to be loaded or
refreshed. Disproportionately long times might indicate modeling or configuration
problems.

Last response time

This metric shows how long the most recent request took to run any request against this
cube. Useful for detecting performance degradation problems.

Loaded/defined in-memory aggregates

Reflects the total number of defined in-memory aggregates for this cube, and how many of
them have already been loaded. Because the loading of aggregates sometimes takes a
long time, it can continue after the cube starts without blocking cube operations.

Number of members in member cache

Total number of members in all hierarchies in the cube. This metric serves as a measure
of cube size and can help to estimate hardware requirements for the cube.

Number of processed requests

A running count of requests that were issued for this cube. It helps gauge how busy the
cube is.

Percentage of time spent retrieving data

This metric indicates that the percentage of time data is retrieved from the database.
Higher percentage means worse performance and fewer cache hits. However, this
situation should be weighed relative to the Average successful request time. If queries
are fast enough to satisfy service level agreements (SLAs), then a higher value of this
metric might not be important.

Result set cache hit rate

A higher hit rate means better result cache use and indicates that most of the report
results can be reused, improving query times. A low hit rate of this cache is typically not an
area of concern because result set reuse was introduced as an optimization in situations
where reports are rerun by users with the same security privilege.
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» Time spent loading in-memory aggregates

In-memory aggregates continue loading after the cube start, and this metric tracks the
total time that it took to load them.

» Uptime
This metric indicates the length of time the cube is running.
» Used/defined cache sizes

Cache usage and defined size values are displayed for data cache, in-memory aggregate
cache, and result set cache.

7.3 Managing the cache

Dynamic Cubes support two types of caches that can be managed by the administrator:
» Member cache

This cache contains cube members that are loaded from the relational data source. The
member cache can be refreshed when appropriate, such as when the source data is
changed, to update the cube with the latest metadata.

» Data cache

This cache contains data values that correspond to the current set of cache metadata.
This cache can be refreshed when the data values in the source relational data source are
changed. In general, data values change more frequently than cube metadata.

Use the following steps to manage the cache:

1. Refresh the member or data cache by selecting Refresh member cache or Refresh data
cache from the cube drop-down list as shown in Figure 7-16.

IBM Cognos Administration

Status Securi Configuration Library Multitenan
. - —— +
[ Current Activities R E
[I} BastActivities Data Stores - (All) « =l
(@ Upcoming Activities
[ | name % Status <
‘@ Dynamic Cubes -
L Sy system v Available
1 Swstem El ) coskdwe ssles v Available
@S Schedules Last refresh tims: 15 Februzn| [ ]  Set properties
— e Add data store to server group
[ Dats sets <

DH Stop after active tasks complete
Stop immediatehy

| Pause

Refresh member cache

Refresh data cache
Refresh security ssttings

Clear worklead log

1l

=

=)

]

7”;, Incrementally update data
¥ Removed :

¥ emove data store from server group

Delete

Edit security view permissions

Figure 7-16 Refreshing cube cache
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2. A window is displayed confirming that the command was run. Click OK.

3. Select View recent messages on a cube instance (as described in step 5 on page 207) to
check the progress of the refresh. The window indicates either a success message or a
failure message, as shown in Figure 7-17.

The list contains the mast recently generated cube messages, To see all of the cube messages, view the log files,

Time Message

February 15, Member cache refresh succesded

February 15, X Member cache refresh executing
February 15, 2015 10:51:54 PM Cube start succeeded

Februzry 15, 2015 10:51:08 PM  Cybe start executing

0K

Figure 7-17 Member cache refresh messages

Note: Because data cache is closely associated with the member cache, refreshing the
member cache automatically causes the data cache to be refreshed.

7.4 Setting up routing rules

If you are setting up your IBM Cognos Bl deployment to address applications that are sourced
from dynamic cubes and other sources in a mixed environment, you must create server
groups and dispatcher routing rules to ensure that queries are routed to the correct report
server. The query service that has a dynamic cube enabled is where the metadata and other
cached data items are located. If the dynamic cube application queries are sent to the wrong
report server, an error message is returned rather than the requested data.

For more information about setting up server groups and routing rules, see the Advanced
Dispatcher Routing topic in the IBM Cognos Business Intelligence Version 10.2.2
Administration and Security Guide that can be downloaded from:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042003

7.5 Setting up redundant cube instances
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To enable load balancing and optimize query performance in high-load environments, you can
set up multiple instances of the dispatcher with identical cube configurations.

When the query is submitted by the user, it is routed to the next available dispatcher, making
sure that all dispatchers are load-balanced. As your requirements change, you can add or
remove dispatchers from the server group to match your performance needs.
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Because queries are routed to different dispatchers based on load, you must ensure that all
instances of the dynamic cube on all dispatchers are operating correctly. If a query is routed
to a dispatcher where a cube is not available, the query fails. In such cases, the queries can
appear to fail randomly, complicating problem diagnostics.

To avoid disrupting query execution, adding and removing cube instances must be done in a
controlled way. Before making the instance of the cube in a particular dispatcher available to
the server group, ensure that this dispatcher is not a member of the server group. This way, no

queries can reach this dispatcher during addition or removal, which eliminates the risk of

disrupting query execution.

After the cube instance is configured and is running, use the following steps to add the

dispatcher instance to the server group:

1. In IBM Cognos Administration, select the Status tab and click System (see Figure 7-18).
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Figure 7-18 System view

In the Scorecard pane, click the name of the server that holds the dispatcher instance that

you are configuring. Click the drop-down menu next to the dispatcher address and select
Set properties (see Figure 7-19).
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Figure 7-19 Dispatcher Set properties command
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3. In the Properties window, select the Settings tab, and scroll down to the Server group field
(Figure 7-20).

Set properties - http://dt-beryozad:9300/p2pd

[0 &% Logging Audit logging level For report data service
[ % Looging Audit lngging level For relational metadata service
Fl @ Loogging Audit lngging level For report service
O ip Logging Audit the native query For repart service
Fl i Loogging Audit lagging level For repositary service
O i Loogging Audit lagging level For system service
| 9 Logging Audit logging level For statistics service
] i@ Tuning Processing capacity
[ % toning Load balancing made
| @ Tuning Mumber of high affinity connections for the batch report service during non-peak. period
[ &% Toning Mumber of low affinity connections For the bakch report service during non-peak period
Fl @ Tuning IMaximum number of processes far the batch report service during non-peak period
O @ Tuning Governar limit {ME)
[ &% Toning Mumber of high affinity connections for the metadata service during non-peak. period
O @ Tuning Mumber of low affinity connections for the metadata service during nan-peak perind
| K, | | Cancel |

Minimal +

Minimal

Minimal

O

Minimal

Minimal

Minimal

10

\Weighted Round Robin v

Ves

Yes

es

Yes

Yes

Figure 7-20 Dispatcher properties

4. Enter the name of the server group you want this dispatcher to be a part of, and click OK.

The dispatcher will now be able to process queries that are routed to the server group.

Note: Propagation of information about dispatcher membership in server groups to all
affected dispatchers is not instantaneous. You might have to wait up to a minute for the

changes to take effect.

The process of removing a dispatcher from the server group is the reverse of the procedure
that is described.

Clearing the server group name field in the dispatcher configuration prevents queries for the
cubes in that server group from being routed to it. The cube or the dispatcher itself can then
be administered or taken down for maintenance.

For more information about server groups and routing tables, see the Advanced Dispatcher

Routing topic in the IBM Cognos Business Intelligence Version 10.2.2 Administration and

Security Guide that can be downloaded from:

http://www-01.1ibm.com/support/docview.wss?uid=swg27042003

7.6 Scheduling the refresh of the cache

Administration commands often need to be run at predefined times and intervals. For

example, the data source from which the dynamic cube is built might be continuously
updated, so the cube member and data caches must be updated also.
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As an example, schedule a refresh of a cube metadata to run once a day:

1. In IBM Cognos Administration, select the Configuration tab, and click New Query service
administration task to open a menu. From this menu, you can manage various tasks.
Select Dynamic cube to schedule a dynamic cube command (see Figure 7-21).
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Figure 7-21 Dynamic cube task-scheduling command

2. In the dialog that opens, enter the name for the cache update task that you are creating,
for example, Cache refresh task (see Figure 7-22).
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Figure 7-22 Task name dialog

3. Click Next.
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4. In the next window, select Refresh member cache as the command in the Operation
field, and select the check box next to the name of the cube that you want to refresh (see
Figure 7-23).
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Figure 7-23 Task type and cube selection

5. Click Next.

In the next window, select Save and schedule and click Finish to create the task (see
Figure 7-24).
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Figure 7-24 Saving the task
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7. In the new window that opens, define the schedule to specify when to run this task (see
Figure 7-25). Select the By Day tab, select Every 1 day(s), and then select Daily
Frequency. Enter a time period during which you want this task to run. Change the Start
field to specify a time in the future, for example, the beginning time of the task.

Note: Because administrative commands can increase load on the dynamic cube, a
common practice is to schedule maintenance tasks during a time when the cube is not
busy, such as late at night.
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Figure 7-25 Schedule definition

8. Click OK.

9. The next window displays the currently scheduled tasks (see Figure 7-26).

IBM Cognos Administration

Status Securi ‘Configuration Library Multitenancy Index 54 E":

D Data Source Connections Administration (5 % |.!I; 9 & o¥ 09' vbv i ._,ﬁ = X [/='/ \?‘

=

¥ Content Administration Entries: 1 -1 (4]

(74 Distribution Lists and Contacts o | | name © | Modified © | Actions

(2 printers ] W cache refresh task 15 February, 2015 10:55:31PM ] * @5 More...

'A-I Styles Last refresh time: 15 February, 2015 10:55:32 PM

) Portle

% Dispatchers and Services

i

E Query Service Caching

Figure 7-26 Content Administration window displaying the currently scheduled tasks
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10.Wait for the time of the scheduled task to pass, and click More next to the task. A window

11

that lists available task actions opens (see Figure 7-27).
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Figure 7-27 Task actions window

.From the list of available commands, select View run history. The record of when the task

was last run opens and shows the status (see Figure 7-28).
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Figure 7-28 Task execution history

12.Click Close.

7.7 Administering cubes from command line

In IBM Cognos 10.2.1, Fix Pack 3 added several capabilities including the DCAdmin tool. For
more information, see Enhancements in Cognos Bl 10.2.1 Fix Pack 3 at:

http://www-01.ibm.com/support/docview.wss?uid=swg21660073
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DCAdmin is a command-line tool that queries and manages dynamic cube instances. It can
be used in cases where automation outside of the IBM Cognos system is required, and itis a
simple substitute for developing an IBM Cognos software development kit (SDK) application.

This tool can be found in the product bin folder in 32-bit install and bin64 in 64-bit install. It is
called dcadmin.bat (on Windows) and dcadmin.sh (in UNIX).

The tool supports a number of cube administration commands as shown in Example 7-1. The
syntax information can be obtained by running the tool without parameters.

By default the assumption is that the IBM Cognos instance runs on the server where the
command is run. If that is not the case, the server address and port can be changed by using
command-line options -s and -p.

Example 7-1 DCAdmin tool command syntax

C:\cognos10\bin>dcadmin.bat
Usage:

dcadmin[.bat|.sh] [-p port] [-s server] [-x output_file] [-1 "namespace,userid,password"]
[-arg argName argValue] command [cube0Q cubel ...]

-p port - Specify the port to use. Default is 9300.
-s server - Specify the server name to use. Default is "localhost."
-x output_file - Specify the name of the output file to write the structured

command result to
-v - Enable verbose output
-1 "namespace,userid,password" - Specify the BI login parameters

For example: -1 "LDAP,admin,secret123"
-arg argName argValue - Specifies command arguments.

Currently supported arguments:
transactionID - Optional argument to command incrementallyLoadCubes

Note that any parameter containing a comma or a space must be included in double quotes,
e.g. "paraml,param2"

Available commands:

getCubeState

getCubeMetrics

startCubes

forceStartCubes (internally invokes SDK call "startCubes" with parameter
"startROLAPCubesAndSourceCubes")

stopCubes

forceStopCubes (internally invokes SDK call "stopCubes" with parameter
"stopROLAPCubesImmediately")

restartCubes

pauseCubes

incrementallylLoadCubes

refreshCubeDataCache

refreshCubeMemberCache

refreshCubeSecurity

clearCubeWorkloadLog

Script returns exit code 0 when command was successful, and code 1 in case of an error

The following example demonstrates how to use the DCAdmin tool to issue an administration
command from command line. In this example, the command issued is Refresh member
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cache (refreshCubeMemberCache) for cube gosldw_sales for Windows. You use similar steps
on UNIX.
Perform the following steps:

1. Open the application command-line interface and change the current folder to the bin
folder of the IBM Cognos instance.

2. Ensure that the gosTdw_sales cube is running:
dcadmin.bat getCubeState
Example 7-2 shows the command output.

Example 7-2 Output of command to check cube states

C:\cognos10\bin>dcadmin.bat getCubeState
Running command 'getCubeState' on cube(s) []
Finished running command 'getCubeState' on cube(s) []

Cube states:
gosldw _sales : running

3. If the cube is not running, start it:
dcadmin.bat startCubes gosldw_sales
4. Refresh the cube member cache:
dcadmin.bat refreshCubeMemberCache gosldw_sales

Example 7-3 shows the command output.

Example 7-3 Output of command to refresh cube member cache

C:\cognos10\bin>dcadmin.bat refreshCubeMemberCache gosldw_sales
Running command 'refreshCubeMemberCache' on cube(s) [gosldw_sales]
Finished running command 'refreshCubeMemberCache' on cube(s) [gosldw_sales]

gosldw_sales : SUCCESS : Execution of the command "member cache refresh" on the
cube "gosldw_sales" succeeded.

As shown in Example 7-3, the command is successful and the member cache of the cube
gosldw_sales is now refreshed.

Tip: In cases where greater control over dynamic cube administration functionality is
required, consider implementing an application that takes advantage of IBM Cognos SDK.
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Note: The instructions in this chapter follow the preferred way to administer dynamic
cubes. There is an alternative way to achieve the same results (which was also available in
earlier versions of the product):

» To add and remove cubes from the query service, and modify cube configuration
properties, perform the following steps:

a. Inthe IBM Cognos Bl portal, go to IBM Cognos Administration. On the Status tab,
click System.

b. From the Scorecard view, select All servers — Services — Query.

c. Select Set properties from the drop-down menu next to QueryService. To edit cube
assignments and properties, click Edit in the Value column for dynamic cube
configurations.

» To run cube administration commands and monitor cube metrics, complete the
following steps:

a. In IBM Cognos Bl portal, go to IBM Cognos Administration. On the Status tab, click
System.

b. From the Scorecard view, select All servers — Services — Query.
c. Click QueryService to show the current list of configured cubes.
d. Click the cube name to monitor its metrics in the Metrics pane.

e. Click the drop-down menu next to the cube name to display the list of available
administration commands for that cube.

» To edit security view permissions, perform the following steps:

a. Inthe IBM Cognos Bl portal, go to IBM Cognos Administration. Select the
Configuration tab and click Data Source Connections.

b. Find the cube name in the list of data sources and click it to go to the cube model.
c. Click model to show the list of security views.

d. Click the Set properties icon to the right of the security view name to give access to
that view to groups and users.
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Virtual cubes

Virtual cubes enable reporting applications to use multiple fact tables.Virtual cubes can be
used to improve the response time of the cube server queries by using efficient data
partitioning for optimum cache utilization. Virtual cubes also enable merging sales numbers
with currency exchange rates to provide a global view of the business.

This chapter explains how to create virtual cubes, how they work, and how to manage them.

This chapter contains the following sections:

» Overview of virtual cubes

Creating virtual cubes

Common use cases for virtual cubes
Managing virtual cubes

Virtual cube considerations

vyvyyy
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8.1 Overview of virtual cubes

224

A virtual cube is defined by merging two existing cubes. You can use virtual cubes for these
purposes:

» Join two cubes with the same structure to facilitate data management.
» Join two cubes that share only some dimensions to make calculations on the shared data.
» Create multi-fact applications.

» Merge two base cubes, two virtual cubes, or one virtual cube and one base cube. The
resulting virtual cube can, in turn, be merged with other source cubes into another virtual
cube.

You can include dynamic cubes from the current project, dynamic cubes or virtual cubes
deployed as data sources to the content store, or a combination of both. This approach allows
you to select a cube that was developed in a different project.

When a report is created and run using a virtual cube, the queries are sent to the source
cubes and the result sets merged.

Note: The two cubes that are merged can belong to separate data sources.

For example, Figure 8-1 shows cubes that are combined to form virtual cubes. Cube A and
Cube B are merged to form Virtual Cube AB. Virtual Cube AB and Cube C are then merged
to form Virtual Cube ABC. Cube A, Cube B, and Cube C are base cubes. Cube A and Cube B
are the source cubes of Virtual Cube AB. Virtual Cube AB and Cube C are the source cubes
of Virtual Cube ABC.

z
_J=

6

Figure 8-1 Sample virtual cube

When you create a virtual cube, it attempts to auto-merge dimensions with the same name
from the source cubes.

During the creation of the virtual cube, within a merged dimension, the source hierarchies
auto-merge if they have the same name.
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In a merged hierarchy, the levels are merged based on the order of their appearance in the
hierarchy, regardless of their name.

Figure 8-2 illustrates a virtual cube in which dimensions that have the same name are

auto-merged.
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Figure 8-2 Mix of auto-merged and unmerged dimensions in a virtual cube

At run time, the virtual cube matches the keys of members in the two source cubes and
generates one virtual member for each pair. Any unpaired member is also included, but it is
only available for measures from its source cube.

You can manually merge objects if the auto-merge does not produce the wanted results. For
example, if the objects are named differently but represent conceptually related objects,
manually merge the objects. The sample model provides an example that demonstrates this

situation.

The sample dimensions Time and Time to month are related in the same way Products and
Product type are related. Because they are named differently, they need to be manually
merged. The Time dimension was created by manually merging Time from gosTdw_sales and
Time to month from gosldw_target. Products was created by manually merging Products
from gosldw_sales and Product type from gosldw_target.
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Figure 8-3 (which follows from Figure 8-2 on page 225) illustrates the result of manually

merging dimensions into virtual dimensions.
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Figure 8-3 Virtual cube after manual merge of dimensions

You can create calculated measures in a virtual cube. You can create expressions that refer to
source measures from different source cubes. For example, you could create a measure that
calculates the variance of the sales facts from the planned sales values.

The security of the virtual cube is the merge of the security of the source objects. The set of
visible members is a union of the members of the two cubes. A member that is denied access
in one cube but is accessible in the other cube is visible in the virtual cube. This behavioris
different from how the security filters and views are merged within a base cube. The member
can only access the values of the source cube from which it is exposed.

A value that is accessible in either of the source cubes is accessible in the virtual cube.

8.2 Creating virtual cubes

This section describes how to create virtual cubes.

You can create virtual cubes from source cubes that exist in the same model as the virtual
cube, from cubes that exist in the Cognos content store, or both.

8.2.1 Source object merging rules

226

Merging of the objects of the source cubes is done based on object names. For example,
dimensions with the same name in both cubes are merged to become virtual dimensions. The
dimensions of a cube that do not have the corresponding dimensions with the same name in
the other cube are not merged together, but instead they are added to the virtual cube by
themselves. All measures from the source cubes are included in the virtual cube.
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Hierarchies and measures are merged automatically if their names are identical. When the
names differ, two separate objects are added to the virtual cube.

Levels are merged based on their order in the hierarchies.

Members are merged if their key values are the same. For more information, see “Defining
virtual members” on page 230.

A dimension does not have to be completely conformed to auto-merge successfully. In the
sample model, there are two time dimensions, Time to month and Time. There are two time
dimensions because they are modeled to deal with the different fact grains of the fact tables
used in the two sample cubes. If Time to month existed in another namespace, it could also
be named Time. In that case, it would be auto-merged with the other Time dimension when a
virtual cube is created.

Figure 8-4 illustrates the result of the manual merge of Time to month and Time. Because
the hierarchies of the dimensions are identically named, they are merged.

_-:-_ Time

" Editor | wg Calculated Members | [l Members

2= Time = | = Time 2= Time
a Virtual Levels : : m Levels :

(All) )] (A
Year Year Year
Quarter Quarter Quarter
Month Month Month
Day Day

Figure 8-4 Merged non-conformed dimensions.

You can manually merge objects into a virtual object. For information, see 8.2.2, “Manually
merging source cube objects” on page 227.

8.2.2 Manually merging source cube objects

It is possible to manually merge objects in a virtual cube that could not be merged
automatically. The following sections describe how to manually define these objects.

Defining a virtual dimension

Figure 8-2 on page 225 shows the source cube gosldw_sales, which has a dimension named
Time, and the source cube gosTdw_target, which has a dimension named Time to month.
Because these dimensions have different names, they were not merged automatically. The
result is that two virtual dimensions, Time and Time to month, are added to the virtual cube. If
both source dimensions contain the same structure and data, you could manually merge
them into one virtual dimension named Time.

Notice that, unlike Time, which has levels for Year, Quarter, Month, and day, Time to month
only has levels for Year, Quarter, and Month. This is because the fact grain for the sales
target fact table is month. Although not strictly necessary, to avoid projection of values below
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the fact grain, model role-playing dimensions for each dimension that participates in a fact
table at a grain higher than the dimension grain.

When a query is made against the day level, only values from the gosldw _sales cube are
retrieved. A calculated measure created in a virtual cube that has an expression that
references measures from both cubes returns null values if the day level was in the query.

For more information about modeling multiple-fact, multiple-grain queries, see 6.5, “Multiple
fact and multiple fact grain scenarios” on page 181.
Use the following steps to merge Time and Time to month dimensions:

1. From the Project Explorer tree, right-click the virtual cube and select Open Editor.
Figure 8-2 on page 225 shows the Virtual Cube editor.

2. In the Virtual Cube editor, select Time to month in the Virtual Dimensions column and
click Delete Virtual Dimension.

Note: You cannot use a source dimension or hierarchy more than once in a virtual
cube. You can use a source measure in multiple calculated measures.

3. Select Time and click Select Source Object in the cell intersecting the Time and the
gosldw_target columns.

4. In the Select Source Object window, select Time to month and click OK.

Time to month now displays in the cell.

Defining a virtual hierarchy
Use the following steps to create a virtual hierarchy:

1. To open the Hierarchy Editor, in the Virtual Dimensions column, double-click the row that
has the Time dimension.

2. Because both Time and Time to month dimensions have a hierarchy named Time in the
source cubes, a virtual hierarchy named Time is automatically created, merging both
source hierarchies, as shown in Figure 8-5. If these dimensions had hierarchies with
different names, two separate hierarchies would be created.

Similar to the dimensions, you can manually merge two hierarchies that have the same
structure and data.

¥ Model 22 New Virtual Cube

Y& Time

Y8 Time = Y Time Y& Time to month s
o= Virtual Hierarchies o= Hierarchies

Time Time || Time =

Figure 8-5 Virtual Hierarchy Editor

Viewing virtual levels

When you create a virtual cube, Cognos Cube Designer adds levels from the source cubes to
the virtual cube.
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If the levels in the source cubes are not identical, then the level names from the first source
cube are used as the names of the virtual levels. If one source cube contains more hierarchy
levels than the other source cube, the extra levels are added as the lowest levels of the virtual
hierarchy. To see the virtual levels in Project Explorer, double-click the hierarchy for which you
want to see the levels. Figure 8-6 shows how levels in the Time hierarchy were merged.

== Time

=g Calculated Members | (=] Members

S Time = Time = Time
_:qVinuaILevels _:qLeveIs

(Ally (Ally (Al
Year Year Year
Quarter Quarter Quarter
Maonth Maonth Month
Day Day

Figure 8-6 Viewing virtual levels

The levels are merged by the order in which they appear in the hierarchy. If the levels in the
source dimensions to not match, you will be mixing objects together that you might not want
to mix.

For example, assume that in one cube there is a Time dimension that has been modeled with
the levels of Year, Month, and Week. Assume that in another cube there is a Time dimension
modeled with the levels of Year, quarter, month, and day. Assume that the two cubes are
merged into a virtual cube. You will end up with levels that mix members from conceptually
different levels. In this example, you will have a level with both month and quarter members
and a level with both week and month members. Figure 8-7 illustrates this scenario.
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Figure 8-7 Virtual hierarchy with mismatched levels
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Defining virtual members

If the keys defining the members in the two source levels are the same, then the two source
members are automatically merged into one virtual member. You can use the merged virtual
member in queries against both source cubes.

Any members that do not have matching level keys are added to the virtual cube as new
virtual members. They can only be used in queries against their source cube.

If a virtual member is not merged correctly, or could not be automatically merged, you can
manually merge two source members. When you manually merge a member, it is removed
from the list of members that are automatically merged.

For example, assume that you have a member with a business key of 1066 in one cube and a
business key of 1415 in another cube. You want to merge them because they represent the
same entity.

Members can be merged manually in the Virtual Member editor, which is in the Members tab
of the virtual hierarchy editor.

Use the following steps to manually merge two members:

1. Click Add Virtual Member to create a new virtual member.

2. Click the editor for the first source cube (box with ellipsis icon).

3. Expand the Member Explorer tree.
4

. Click the member that you want to merge (as shown in Figure 8-8 on page 231) and click
OK.

5. Repeat steps 2 through 4 for the second source cube.

At run time, the two members are merged into a virtual member.
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Figure 8-8 shows the Virtual Member editor.
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Figure 8-8 Virtual Member editor

Defining virtual measures
Complete the following steps to see the measures included in the virtual cube:

1.
2.
3.

Open Cognos Cube Designer and go to the Project Explorer tree.
Locate the virtual cube in the project.

Double-click the Measure folder of the virtual cube or click the Measure icon in the cube
editor.

When a query is run against a virtual cube, it is routed to the source cubes. The query
produces two intermediary results that are aggregated according to the merge operator of the
virtual cube.

You can change the virtual cube merge operator in the virtual cube Properties tab. The
following merge operators are available:

vVVvyVvYyvVvYyVvYYyvYyyYy

Sum
Subtract
Multiply
Divide
Maximum
Minimum
None

Measures that do not have identical names or measures that exist in only one of the source
cubes are added to a virtual cube as new virtual measures.
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If a virtual measure is not merged correctly, or cannot be automatically merged, you can
manually merge two source measures. You can also delete redundant virtual measures.

When merging measures in a virtual cube, it is not possible to map a source measure to more
than one virtual measure.

8.2.3 Virtual calculated measures

Virtual calculated measures can be used to build calculated measures that reference
measures from both source cubes. An example is a measure that calculates the variance
from plan by subtracting the plan values from the actual values. If the remainder is a positive
number, then the variance exceeds the plan, which can be beneficial or not, depending on
what is being tracked.

Another example is a measure that takes that variance virtual calculated measure and
compares it to the plan value to produce a percent of the plan measure.

Building virtual calculated measures into the virtual cube has several advantages:
» Report authors do not need to create these expressions.

Not having to create the expressions saves the time of the authors and the ad hoc user
who might also need the expressions. Also, the report authors do not need to re-create the
expression for each report in which they want to use the measure.

» The definition of the measure is consistent and controlled.

Because the calculation exists in only one place, the risk of an expression being
incorrectly created in any report is removed. Enforcing commonality can reduce
misunderstanding and misinterpretation of information. The modeler must be sure that the
calculation expression is exactly what is required.

» Performance of queries can be increased by having the measure already in the data
cache.

Because the calculation expression is built into the cube and can be primed, the
performance of the calculation can be faster than a calculation made in a report.

The expression of the virtual calculated measure does not need to strictly conform with the
merge operator. For example, virtual calculated measures calculating variance and
percentage variance of sales from the sales plan would use the subtraction and divide
operators, but would have the default sum merge operator.

As in regular cubes, you can hide measures in a virtual cube by setting the visible property
of the measure to false.

8.2.4 Deploying virtual cubes
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After you finish modeling, you can publish the virtual cube to Cognos Connection in your IBM
Cognos BI Server environment so that report authors and others can begin their reporting
and analysis. To publish the virtual cube, in Project Explorer right-click the cube that you want
to deploy and select Publish.
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8.2.5 Exercise: Modeling a virtual cube

This exercise creates a virtual cube from the two cubes in the sample model, merges two
dimensions with other dimensions, and creates a virtual calculated measure that uses
measures from both source cubes as part of its expression.

1. Open IBM Cognos Cube Designer and open the sample model
Great_outdoors_dynamiccube.

2. Select the Model namespace in the Project Explorer tree.
3. Right-click the namespace and select New — Virtual Cube as shown in Figure 8-9.

{J GetMetadata » | @) ~

T Y HE 4 Model
wai| | Project Explorer /| Model
5.
v B Project

| %] Model

v 2L Moded 000 oo ]
-
BT nomespace

b ) gosldw_sales e 1 S —
b Y& Time == feren S Folder |
b ? Employee by regi * g EIEDELLE Cube ;|on ...........
I §* Products Delefe S |
b §* Sales order Validate ¥ Dimension
I ¥+ Promotions Navigation  » E PEELAECILITE=0T |
b % Order method Wl Query Subject | |
b §* Retailers ‘ ¥ Retailers

Beb Tirne (rlnca datad

Figure 8-9 Launch New Cube Wizard
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The Select Base Cubes window opens (Figure 8-10). This window can also be started by
clicking the New Virtual Cube icon in the Project Explorer window.

Select Base Cubes

Select two source cubes for your virtual cube. Click the
Add button to include cubes from the IEM Cognos Content
Store.

sk Add Content Store Cube

Name

La gosldw_sales
La gosldw_target

- gosldw_sales_and_target

OK Cancel

Figure 8-10 Select Base Cubes

. In the Select Base Cubes dialog, select gosTldw_sales and gosldw_target.

You can select a maximum of two source cubes to merge into a virtual cube. You can
include dynamic cubes from the current project, and dynamic cubes or virtual cubes
deployed as data sources to the content store:

— To include a dynamic cube from the project, select the cube from the list.

— To include a dynamic cube or virtual cube from the content store, click Add Content
Store Cube, select the required data source, and then click OK.

Note: The order of the cubes in the Select Base Cubes dialog determines the order of
the cubes as source cubes in the virtual cube. To control the order of source cubes,
reorder the source cubes in the Project Explorer or add one source cube only to the
virtual cube when the virtual cube is created and add the second source cube
afterward. For more information, see 8.5.1, “Modeling considerations for virtual cubes”
on page 249.

. Click OK.

The new virtual cube is created. It will be at the bottom of the model section of the Project
Explorer tree. The default name of any new virtual cube is New Virtual Cube. You can
rename the virtual cube.

. To open the definitions of the new cube, double-click New Virtual Cube, or from the

Project Explorer tree, right-click the virtual cube and select Open Editor.
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Figure 8-11 shows the Virtual Cube editor.

# Model

J = New Virtual Cube

- New Virtual Cube

|_ ~ Editor |B’ Named Sets ‘

Time (close date)

é'l'lme (close date)

Time (ship date)

é'l'lme (ship date)

Employee by manager

éEmployee by manager

Sales order

Sales order

Time to manth

Eﬁ'ﬂme to month

Product type

E| Product type

N o o E o e

— New Virtual Cube = ) gosldw_sales €D gosldw_target &
% Virtual Dimensions Y+ Dimensions
Branch Branch EI .f!.
Employee by region Employee by region EI [—
Order method éOrder method E|
Product brand ~ Product brand = W
Products Products =
I S EI
Retailers Retailers E|
Twe Time E

=

A . 1T

Figure 8-11 Virtual Cube editor

Figure 8-11 shows the three columns in the New Virtual Cube editor: The virtual cube
column, the first source cube column (name of the cube), and the second source cube
column (name of the cube).

In each column are the names of the dimensions in the virtual cube. As you can see in the
figure, there is a dimension for each dimension that exists in the source cubes.

Time to month and Product type can be merged with Time and Products, respectively.
7. Select Time to month and click Delete Virtual Dimension.
8. Select Product type and click Delete Virtual Dimension.

9. Select Time and click Select Source Object in the cell intersecting the Time and the
gosldw_target columns.

10.In the Select Source Object window, select Time to month and click OK.

Time to month now displays in the cell.
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11.Select Product and click Select Source Obiject in the cell intersecting Product and the
gosldw_target columns.

12.1n the Select Source object window, select Product type and click OK.
Product type will now display in the cell.
13.Click Measures.
14.Select the Calculated Measures tab.
15.Click New Calculated Measures.
16.Select the new calculated measure and rename it Revenue variance from plan.

17.Select Revenue variance from plan and open the expression editor from the property
pane.

18.Expand the virtual cube in the Project Explorer and expand the measures dimension.
19.Select Revenue and drag it into the expression editor.

20.Type the subtraction operator (-) after Revenue in the expression editor.

21.Select Sales target and drag it into the expression editor.

8.3 Common use cases for virtual cubes

This section describes several scenarios of when virtual cubes can be useful for your
application.

8.3.1 Time partitioning

In this scenario, all sales information was originally stored in one cube named Al1Sales. Fact
data is added nightly, which requires rebuilding the data cache and refreshing the summary
tables. For large cubes, this task requires a significant amount of time. To improve
performance, you can partition the data for the A11Sales cube based on time to form the basis
for two cubes: HistoricSales and CurrentQuarterSales. you can also define a virtual cube,
named VirtualSales, to join the two cubes. The HistoricSales cube is used to record the
historical sales information that does not change frequently. The smaller
CurrentQuarterSales cube is used to record the daily sales information for the current
quarter. This technique is referred to as the delta cube.

8.3.2 Currency conversion
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In this scenario, all sales information is stored in one cube named RegionalSalesAnalysis,
and there is a business need to convert some of the sales figures that are in US dollars into
other currencies. If both the sales and exchange rate information are in the
RegionalSalesAnalysis cube, then the cube will contain a large amount of redundant data
and it will be difficult to maintain. To address this problem, you can create a cube named
ConversionCube to store the exchange rates so that the RegionalSalesAnalysis cube remains
unchanged when the exchange rates are updated. Next, you can define a virtual cube named
SalesConversion to handle the currency conversion for the sales data. The
RegionalSalesAnalysis and ConversionCube cubes will share some common dimensions
such as Time, but the two cubes will generally have some non-conformed dimensions as well.

The SalesConversion virtual cube needs to define a calculated member that handles the
actual currency conversion. Because the actual currency conversion might not occur daily but
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instead only at preset days or at intervals such as monthly or weekly, use the ClosingPeriod
and OpeningPeriod functions in this scenario.

The dimensions of a simple currency conversion base cube are as follows:

» Currency dimension: Typically a flat dimension where each currency is assigned a caption
and an identifier, ideally numeric.

» Time dimension: Ideally conformed with the time dimension of the cubes with which the
currency conversion cube will be merged.

The single measure in the fact table for this base cube is Conversion To Local. The
assumption is that any cube with which the currency conversion cube is merged contains
values in a single, agreed upon base currency. The Conversion To Local measure is thus the
rate used to convert base currency values into a value in another currency.

The fact table for this currency conversion-base cube is then a simple three-column table
containing currency conversion rates for date and currency combinations. Conversion rates at
non-leaf levels of the time dimension can be computed either as averages or medians of the
leaf level rates, or they can be assigned values from in-database aggregates that are built
explicitly to contain conversion rates used within an organization.

A cube containing the values to be converted is merged with the currency conversion cube to
create a new virtual cube. In this scenario, the base cubes are merged along the time
dimension. The currency dimension is exposed through the virtual cube. The assumption is
that all monetary values in the primary base cube are stored in a single currency that is also
the base currency for the conversion rates stored in the currency conversion cube. It is also
important that the monetary measures in the primary base cube do not have any formatting
applied to them, notably currency formatting.

In the simplest case, where the time dimensions of the two base cubes are at the same level
and the currency conversion cube contains rates at all levels of the time dimension, each
measure of the base cube that is to be exposed in the virtual cube can be exposed by
manually creating a virtual calculated measure in the virtual cube. Each of these virtual
measures is a merge of the nominated measure from the primary base cube and the
Conversion To Local measure from the currency conversion cube. See “Example for
non-conformed currency conversion cube” on page 238 for details about how to create this
virtual calculated measure.

In cases where rates are not applicable to all dates in the base cube, it might be necessary to
create a calculated measure in the virtual cube that selects or computes an applicable rate
based on the date within a query. The virtual cube implementation of each base cube
measure is then a multiplication of the measure value of the base cube with that of the new
calculated measure.

With this scenario, you can view the value of a measure in each supported currency by
projecting a measure along one axis of a report, for example, and one or more currency
members along the other axis.

Note: In the case where a conversion cube that has roll up values in a currency other that
the default currency of the base cube, the detail and summary values in a report might not
add up. The summary values will not be the roll up of the converted base values from the
nominated level. Instead, the roll-up uses the higher level values converted using the
conversion rate at that level, or perhaps an average of lower-level roll-up values.
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Example for non-conformed currency conversion cube

A common issue with currency conversion cube is the need to obtain values of a measure
from one of the base cubes that is unaffected by the context of non-conformed dimensions
from the other base cube. This section shows a simple example to explain how to resolve this
issue.

Assume a virtual cube that brings together base cubes RegionalSalesAnalysis and
ConversionCube. The Time dimension is common to both base cubes, and so it is merged
automatically in the resulting virtual cube. Base cube RegionalSalesAnalysis has a
non-conformed dimension and hierarchy called Retailer. Base cube ConversionCube has a
non-conformed dimension and hierarchy called Country. The virtual cube SalesConversion
exposes all the dimensions in the two base cubes. Figure 8-12 shows how to merge all these
dimensions in the virtual cube.

2 SalesConversion

[ Mamed Sets
| - SalesConversion " ! = ConversionCube ;3 RegionalSalesAnalysis hg
| : : i |
s o AR TGETRRIT Tl e e s A B
| Time [] Time . -4
Retailer [] Retailer

L

Figure 8-12 Virtual Dimensions

The Conversion To Local measure is only available in the ConversionCube, and the Measure
Unit sale price measure is only available in the RegionalSalesAnalysis cube. Figure 8-13
shows how to include both measures in the virtual cube.

¥ Model 2 SalesConversion

Measures
" Measures | [lg Calculated Measures

Measures

[El Measures [E] measures | | o

b Virtual Measures fem Measures

Conversion To Local - Conversion To Local [ H

Unit sale price E [..] unit sale price =

Figure 8-13 Virtual Measures

To get the virtual cube calculated measure to be computed in the context of the target
currency and date, you must create a calculated measure. A typical first approach might be
something like [Unit sale price] * [Conversion To Local].

Unfortunately, as soon as the member in context of either of the non-conformed dimensions is
not the A11 member, the values of the calculated measure suddenly becomes null. That is
because there is a non-conformed dimension Country that is only in the base cube
ConversionCube. So the measure Unit Sale price from RegionalSalesAnalysis cube only
has value for the A11 member of the Country dimension. The same is true for measure
[Conversion To Local], which only has value for the A11 member of the Retailer dimension
from RegionalSalesAnalysis.

To solve this problem, you must create two intermediate calculated measures. The
intermediate measures are used in the final calculated measure. You can make these two
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intermediate calculated measures as hidden measures by setting their Visible property to
false as show in Figure 8-14.

Ef Proparties &) 0 lssues £ 0 Performance Issues

UnitSalesCurrent

Froperty Value

MName UnitSalesCurrent

Comment
value{completetupledcurrenttemhber{{SalesCanversion].[Time].[Time]),

Expression currentmemhber{SalesConversion].[Retailer].[Retailer), All [SalesConversion].[Measures].[Unit
sale price])

Diata Format Click to edit

Wigible false

Regular Agaregate Calculated

Figure 8-14 Hidden virtual calculated measure with property Visible set to false

ConversionRate and UnitSalesCurrent are the intermediate calculated measures, and
UnitSaleslocal is the currency converted measure as shown in Figure 8-15.

¥ Model 5 SalesConversion ] Measures

Measures

7 Measures [ g Calculated Measures |

lLg Calculated Measures
ConversionRate

Figure 8-15 Virtual calculated measures

The expression for ConversionRate is a value of a tuple consisting of the current member for
each of the hierarchies that are in the ConversionCube base cube, the ALL member for every
non-conformed hierarchy in the dimensions from the RegionalSalesAnalysis base cube that
occur in the virtual cube, and the Conversion To Local measure, which only exists in the
ConversionCube base cube.

As the actual currency conversion might not occur daily, but instead only at preset days or at
intervals such as monthly or weekly, the ClosingPeriod and OpeningPeriod functions can be
used in this scenario. ConversionRate in Figure 8-16 is an example of using the
OpeningPeriod function at the Month level. For this cube, the business wants currency
conversion at the first Month level in the context of the Time current member. The A11 member
referenced in the completetuple expression is the A11 member for Retailer hierarchy in the
Retailer dimension.

¥ Model 5 SalesConwversion [ Measures [l 5 ConversionRate

L@ ConversionRate

Enter a multi-dimensional calculated member expressiaon. Only dimensional functions are supported. The elements used in the
expression are limited to members and measures within a cube.

|

value (completetuple (openingPeriod (fRMonth, gurrentMember (5 Time)),

currentMenber ( _-:-_Country:l ,mmAall | lm Conversion To Local))

Figure 8-16 Intermediate calculated measure ConversionRate
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The expression for UnitSalesCurrent is a value for a tuple consisting of the current member
for each of the hierarchies that are in the RegionalSalesAnalysis base cube, the ALL member
for every non-conformed hierarchy in the dimensions from ConversionCube base cube that
occur in the virtual cube, and the Unit sale price measure that only exists in the
RegionalSalesAnalysis base cube. In Figure 8-17, the A11 member referenced in the

completetuple expression is the A11 member for the Country hierarchy in the Country
dimension.

¥ Model 22 SalesConversion B Measures [ g UnitSalesCurrent

{.g UnitSalesCurrent

Enter a multi-dimensional calculated member expression. Only dimensional functions are supported. The elements used in the
expression are limited to memhbers and measures within 3 cube.

|

value [completetu le[currentMember[ihTimej, gkgggggmgmggg[ihRetailerj,
mmprll, | Unit sale price))

Figure 8-17 Intermediate calculated measure UnitSalesCurrent

The next step is to perform the conversion by multiplying the ConversionRate measure, which

has been computed in the context of the date, by the UnitSalesCurrent measure, as shown
in Figure 8-18.

L@ Unit3alesLocal

Enter a multi-dimensional calculated mermhber expression. Only dimensional functions are suppoed. The elements uzed inthe ex

|

fgtonversionRate* fgpUnitSalesCurrent

Figure 8-18 Final calculated measure UnitSalesLocal
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Note: This example uses the completetuple function instead of the tuple function in the
calculated measure expressions. The reason is that the default member of the
unreferenced dimensions is locked in context when using the completetuple function.
However, if you reference any member explicitly in the completetuple function, this
member remains fixed in context.

Unlike the tuple function where the current member of any unreferenced hierarchy is added
to the tuple, the completetuple function adds the default member of the hierarchy to the
expression by default. Therefore, you do not need to explicitly reference A11 members for
all non-conformed dimensions if the A11 member is the default member for each hierarchy.
You just have to explicitly add currentMember for each hierarchy in the base cube having
the measure referenced by this expression.

If any of the hierarchies in the non-conformed dimensions have a default member other
than the A11 member, then the A11 member must be explicitly added to the completetuple
function.

Sometimes a non-conformed hierarchy can be a multi-root hierarchy in which case this
approach does not work. The virtual cube looks for the default member as the context of
the hierarchies in the non-conformed dimensions. In a multi-root hierarchy, however, there
is no A11 member to act as the default member, and no other member from the hierarchies
of the non-conformed dimensions are in context of the measure, so the measure value will
always be null.

The solution, then, is to change all the multi-root hierarchies back into hierarchies with an
A11 member and to ensure that the A11 member is added to the calculated measure
expressions as required in the virtual cube.

The general rule when creating intermediate calculated measures for currency conversion
cube to avoid getting null value is as follows: If a measure is to be allocated constantly
relative to a non-conformed dimension in a virtual cube, then the measure must have its
context set explicitly for each hierarchy of those dimensions in a completetuple function
along with the measure itself.

If the virtual cube has a report that contains the non-conformed hierarchy Retailer on rows
and UnitSalesLocal for several different currencies on columns in January 2014, you get not
null values as shown in Figure 8-19.

January, 2014
1

UnitSalesLocal United States  Brazil China United Kingdam
AMmericas 47380205 70046895072 3693902922415 27092001219
Asia Pacific 348,330.56 514971899904 2715 689.5449258 199175414203
Certral Europe 400,814 54 592564 215936 3,124 5703958202 229185753972
Morthern Europe 164,729 243,535.3536 1,284 2767027 94 192.0422
Southern Europe 166,393.3 245939585472 1,297 ,252.08479 95,143 63594

Figure 8-19 Report with Non-conformed Hierarchies
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8.3.3 Multiple fact tables

With virtual cubes, you can build a cube that shares dimensions between cubes, and build
reports that use facts from multiple cubes. One example is to have a virtual cube that includes
a cube with actual values and a cube with target or budget values.

You can build calculated measures into the virtual cube that reference measures from both
source cubes. One example is a measure that calculates the variance from plan by
subtracting the budget or the target plan values from the actual values. If the remainder is a
positive number, then the variance exceeded the budget or target plan. Another example is a
measure that takes that variance and compares it to the budget of the target plan value to
produce a percent of plan measure.

8.4 Managing virtual cubes
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Chapter 7, “Administering dynamic cubes” on page 199 describes tasks that are involved in
the administration of dynamic cubes. The administration of virtual cubes follows the same
procedures described for dynamic cubes with some additional considerations specific to
virtual cubes. This section describes the additional administration considerations required for
virtual cubes.

The action of starting and stopping a virtual cube is much the same as that described in
Chapter 7, “Administering dynamic cubes” on page 199. However, the dependency of a
virtual cube on its source cubes introduces several important considerations. Source cubes
can be base cubes, virtual cubes, or a combination of the two. The term base cube refers to
the standard type of dynamic cube, that is, a cube that is not a virtual cube.

Managing virtual cubes includes these considerations:
» The virtual cube and both source cubes must all be configured on the same dispatcher.

» The source cubes of a virtual cube must be started and available before the virtual cube
can be started.

» Dynamic cubes (either base or virtual) that are being used as the source of a virtual cube
cannot be stopped or paused until after the dependent virtual cube is stopped.

» Refreshing the data and member cache of a source cube also refreshes the data and
member cache of any associated virtual cubes. The refresh of a cache in one of the
source cubes causes a subsequent refresh of the same caches in the dependent virtual
cube.

Note: These caches cannot be refreshed at the virtual cube level.

» Not all actions that can be performed on a base cube are applicable to a virtual cube.
Some of these actions, such as refreshing the data cache, must be performed at the base
cube level. Other actions relate to features not available in a virtual cube, such as
workload logging for in-memory aggregates because virtual cubes do not have in-memory
aggregates.

» ltis possible to create multiple tiers of virtual cubes, in which the source cubes include one
or more virtual cubes. In this scenario, actions that can only be performed on base cubes
must be traced down to the lower level source cubes that are not virtual cubes (that is,
base cubes) and performed there.
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Locating a virtual cube instance

As with base cubes, there might be more than one instance of a virtual cube configured in
your environment. Instances of a virtual cube can be located within IBM Cognos
Administration in two ways:

» Open the Cognos Dynamic Cubes scorecard and navigate through the list of configured
cubes.

» Open the System scorecard and navigate through the list of dispatchers in the
environment.

Starting on the Cognos Dynamic Cubes scorecard

The Cognos Dynamic Cubes scorecard presents a list of all the dynamic cubes configured in
the system. Virtual cubes have a different icon to differentiate them from base cubes. From
here the administrator can select a specific cube to identify all server groups and dispatchers
that the cube is configured against, hence confirm the locations of the various instances of
the cube.

From this scorecard it is possible to perform a series of actions against all instances of a
virtual cube or just a single instance.

Perform the following steps to locate a virtual cube:
1. Launch IBM Cognos Administration.

2. Select the Status tab.

3. From the list on the left, click Dynamic Cubes to display the Dynamic Cubes scorecard.
Virtual cubes can be identified by their unique icon.

4. Actions performed from the menu that is displayed when you click the arrow to the right of
a cube in this view are performed on all instances of the cube.

5. To locate a specific instance of a virtual cube, click the virtual cube in the scorecard. This
action displays the list of server groups with dispatchers hosting instances of this cube.

6. Click a server group to display the dispatchers against which the cube is configured. The
listed dispatches are the locations of the individual configured instances of the cube. Your
current location in the hierarchy of objects is displayed in a bread-crumb trail at the top of
the scorecard.

Changing Cognos Dynamic Cubes scorecard view

The Cognos Dynamic Cubes scorecard defaults to a view that shows a list of all published
dynamic cubes. This view can be filtered to show base cubes only, virtual cubes only, or
server groups and then the dispatchers against which the cubes have been configured.
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Perform the following steps to change the Cognos Dynamic Cubes scorecard view:

1.

2.

In the Scorecard pane, click the arrow to the right of Data Stores - (All) as shown in
Figure 8-20. A menu is displayed.

Data Stores - {All} - |

All server groups

Data Stores k
QySystem + v (Bl

[ @ qasldis sales - Base Cubes
Virtual Cubes

[T Mame &

O &) gosldw szles and bzeget -

- Q) qosldw target =

Figure 8-20 Changing the Dynamic Cubes scorecard view

‘From the menu that is displayed when you click the arrow, select All server Groups or
Data Stores followed by Base Cubes or Virtual Cubes as shown in Figure 8-20.

Starting on the System scorecard

The System scorecard presents a list of all the servers in the system. From here, the
administrator can locate dynamic cubes instances by the query service to which they are
configured. It is possible to navigate through a server to a dispatcher and then the associated
query service. Alternatively, the scorecard view can be changed to show all server groups, all
dispatchers, or all instances of the query service in the system.

Perform the following steps to locate a virtual cube:

1.

o~ DN

Start IBM Cognos Administration.

Select the Status tab.

From the list on the left, click System to display the System scorecard.
Click a server to display its dispatchers.

Click a dispatcher to display its services, then click Query Service to display the cubes
hosted by this query service.

IBM Cognos Dynamic Cubes



Perform the following steps to change the System scorecard view:

1.

In the System scorecard pane, access the Change view options (use the process
described in step 1 on page 244). A menu is displayed.

From the menu, select All server groups, All dispatchers, or Services followed by
Query (see Figure 8-21).
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Figure 8-21 Changing the System scorecard view

The method described in “Starting on the Cognos Dynamic Cubes scorecard” on page 243 is
used for the rest of this section.

8.4.1 Starting a virtual cube

This section follows the procedure described in “Starting on the Cognos Dynamic Cubes
scorecard” on page 243.

Perform the following steps to start a virtual cube:

1.

2
3.
4

Start IBM Cognos Administration.
Select the Status tab.
Select Dynamic Cubes.

Locate the virtual cube that you want to start. To start all instances of this cube, proceed
step 5. To start a specific instance of this cube, proceed to steps 6 on page 246 and 7 on

page 246.
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5. Starting all cube instances: Click the arrow to the right of the virtual cube and select Start

from the menu that is displayed. A message indicating that your request was successfully
submitted is displayed as shown in Figure 8-22.

Yiew the rasulks - Skart

Mame Status Message

Your request was successfuly submitted. For more

-
<. gosldw_sales_and_target 5 E i e
e Succesded details, seleck the View recert messages’ ackion,

=

oK

Figure 8-22 Virtual cube start request successfully submitted

6. Starting a specific cube instance: Click the virtual cube, the server group, and then click
the query service that is hosting the cube instance.

7. Click the arrow to the right of the query service and select Start from the menu that is
displayed. A message indicating that your request was successfully submitted is
displayed.

When you start a virtual cube, the system checks that the source cubes are both available. If
one or both source cubes are paused or not started, a window opens. The window displays a
warning message to inform you that to start a virtual cube, the system must also start the
source cubes. Click OK to continue as shown in Figure 8-23.

1 To start this cube, the system must also start the following source cubes.
H

gosldw_sales
gosldw_target

Do you want to continue?

oK Cancel

Figure 8-23 Starting the virtual cube

If you click Cancel, the request to start the virtual cube is canceled.

If you click OK, the source cubes that are listed in the window will be started, then when the
source cubes are running the virtual cube will be started. Cognos Dynamic Cubes
propagates this check through the various levels of nested cubes to ensure that all source
cubes are in a running state before attempting to start the selected virtual cube.

Note: The check to confirm that the source cubes are running is only performed when
starting a virtual cube from Cognos Administration. This feature is not supported for virtual
cube start requests through the SDK, the Dutchman command-line tool, or Cognos Cube
Designer.
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Troubleshooting a virtual cube start

If the virtual cube does not start, locate the correct instance of the source cubes and verify
that the status of each instance is available. It is important to remember that the virtual cube
and its source cubes must all be on the same query service.

If a source cube did not start, then click the arrowto the right of the cube name and select
View recent messages to determine why the cube did not start. Be sure to check both
source cubes.

8.4.2 Stopping or pausing a virtual cube

You can stop the virtual cube from the same locations in Cognos Administration and with a
similar process as that used to start the cube. Locate the instance of the virtual cube that you
want to stop, and select Stop after active tasks complete from its menu. The virtual cube
status will change to unavailable.

To pause the cube, use this same method but this time select Pause from the menu. The
virtual cube status will change to partially available.

For more information about locating and starting a virtual cube, see 8.4.1, “Starting a virtual
cube” on page 245.

8.4.3 Stopping the source cubes

Before stopping a dynamic cube that is being used as a source cube, you must stop all the
associated virtual cubes. If you attempt to stop a source cube while an associated virtual
cube is running, a window opens displaying a warning message and the list of dependent
virtual cubes that must first be stopped as shown in Figure 8-24.

Stop immediately - gosldw_target

,J ‘fou cannot stop a cube that is used as a source cube, The following cubes must first be stopped in the order presented.

gosldw_sales_target

oK

Figure 8-24 Stopping the source cube

If you click OK, the request to stop the selected source cube is canceled.

To stop the selected source cube, first locate the dependent virtual cubes and stop them in
order that is listed in the warning message. After these cubes are all stopped, locate the
source cube again and stop it.

8.4.4 Verifying virtual cube dependency

Each virtual cube depends on two other cubes, which are its source cubes. This dependency
is defined in the cube model using Cube Designer, but is visible in the metrics of the various
configured instances of the published virtual cube.

To verify which two source cubes are associated with a virtual cube, locate a specific instance
of the virtual cube and refer to the Source Cubes metric. This metric lists the source cubes for
the virtual cube you have located. The following example uses the sample cubes.
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Perform the following steps to verify the list of source cubes that are associated to a virtual

cube:

1. Start IBM Cognos Administration.

2. Select the Status tab.

3. From the list on the left, select Dynamic Cubes.

4. Click gosldw_sales_target from the list of cubes to display the server groups with
dispatchers hosting this virtual cube.

5. Click DefaultServerGroup to display the dispatchers with configured instances of the
selected virtual cube.

6. Select a query service from the list to display the metrics for the selected virtual cube
instance.

7. In the metrics section, hover over the value of the Source cubes metric to see the list of

source cubes that are associated to the selected virtual cube, as shown in Figure 8-25.

3
Data Stores - (Al » > gosldw sales and target » = . W Ho W &0 W ©o0 W MNometric score
Default Server Group -
| Mame | [! | value
O | Name & | Status ¢ Average successful request time - 00:00:00,000
:T;};Default Server Group v Available Average successful request time in last hour - 00:00:00,000
O (5] QueryService - http:ffibmdema, demos.ibm. com:9300{p2pd +  Available Cube state - Running
Last refresh time: March 7, 2015 10:43:32 P Data cache hit rate - 0%
Data cache kit rate in last hour - 0%
Dependent cubes
Last metadata load time - 00:00:00.003
Last response kime --  00:00:00,000
Mumnber of members in member cache e
Mumber of processed requests - 0
Percentage of time spent retrieving data - 0%
Percentage of time spent retrieving data in last 0
haur
Result set cache hit rate - 0%
Result set cache hit rate in last hour - 0%
Source cubes - gosldw_sales |
Up time: \m e
Usedfdefined size of data cache (ME) - Rame:
Usedfdefined size of result set cache (ME) - 0,0 Source cubes
Last refresh time: March 7, 2015 10:49:36 PI Gl
gosldw_sales
gosldw_target

Figure 8-25 Source cube associated with virtual cube
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The two source cubes can be base cubes, other virtual cubes, or a combination of the two. To
verify whether a cube is being used as a source cube, locate a specific instance of the cube
and hover over the value of its Dependent cubes metric. This metric shows the list of virtual

cubes that are dependent on the cube you located, as shown in Figure 8-26.

Data Stores - (Al = gosldw sales = = Default Server Group ||~ 0o ¥ 0o ¥ 0 ¥ Mo metric score
I~ |Name % Status % Name [! Yalue =
EaDefault Server Group fvailable Aggregate kable hit rate - 0%

Aggregate table hit rate in last

haur i)

O g QueryService - http: ffibmdemo, demos.ibm,com: 9300/p2pd +  Available
Last refresh time: March 7, 2015 10057126 PI

Average successful request time - 00:00:00,000
m:;‘:%eoztlccessful request time 00:00:00,000

Cube state -~ Running

Data cache kit rate - 0%

Data cache hit rate in last hour - 0%

Dependent cubes -~ gosldw_sales_and_target

-

Duration ko build latest increment =_00:00:a0

. Name:
In-memary aggregate cache hit "
rate - % rDependent cubes

In-memary aggregate cache hit T ¥alue:
= 3

rate in last hour gosldw_sales_and_target

Figure 8-26 Dependent cubes

8.5 Virtual cube considerations

This section describes modeling, caching, and performance considerations for virtual cubes.

8.5.1 Modeling considerations for virtual cubes

Modeling considerations for virtual cubes include calculated measures and members,

aggregate cubes, and support for multiple locales.

Source cube order
The order of the virtual cube’s source cubes governs some behavior.

The virtual cube editor has three columns: The virtual cube list, the first source cube list, and

the second source cube list.

The order in which the source cubes appear in the Select Base Cubes window determines
which cube is the first source cube (left source cube column of the virtual cube editor) and

which cube is the second source cube.

The Select Base Cubes are placed in this order:

1. Cubes and virtual cubes in the model in the order in which they are arranged in the Project

Explorer.
2. Cubes from content store in their order of selection.

Source cubes selected from the content store are added to the bottom of the list of possible

source cubes in the Select Base Cubes window.

Chapter 8. Virtual cubes

249



250

In Figure 8-27, gos1dw_target and gos1dw_sales are cubes in the content store.
gosldw_target is selected first.

Select a Data Source

gosldw_sales

;.

Figure 8-27 Two cubes in the content store.

In Figure 8-28, gos1dw_target and gos1dw_sales are cubes in the content store. They are
selected in that order and added to the Select Base Cubes window. These cubes appear at
the bottom of the list of source cubes in the window.

Select Base Cubes

Select two source cubes for your virtual cube. Click the
Add button to include cubes from the IBM Cognos Content
Store.

s Add Content Store Cubeé

 Name

L;] gosldw_sales

L;ﬂ gosldw_target

- gosldw_sales_and_target

v gosldw_target
4 gosldw_sales

QK Cancel

Figure 8-28 Selection order effect on the order of source cubes of a virtual cube

The order of source cubes that exist in the model Project Explorer tree determines their
position in the Select Base Cubes window. The order of model cubes reads from the top to
the bottom of Project Explorer. Any cube that appears in a namespace or folder is appended
to the list of base cubes by top-down appearance.

This is important because the order of the source cubes in the virtual cube editor in turn
governs behavior such as treatment of relative time members and merge order.

The order of the source cubes determines the naming of common virtual objects. Many virtual
objects take their name from the name of the analogue source object. These virtual objects
derive their names from the analogue source object of the first source cube. You might want
to edit the virtual object to give it a more appropriate name.

IBM Cognos Dynamic Cubes



The order of dimensions in the source cubes determines the order in which the virtual
dimensions appear in the virtual cube. You can reorder the virtual dimensions by moving
them in the Project Explorer.

If it is not possible to control the order of the source cubes in the Select Base Cubes window
during the virtual cube creation process, add only the cube that you want to be the first source
cube. After the virtual cube is created, add the second source cube from the virtual cube
editor.

In addition, you can delete a source cube from the virtual cube by selecting it in the virtual
cube editor and clicking Delete. The remaining source cube now becomes the first source
cube. Then add a new source cube to the virtual cube, which becomes the second source
cube. Virtual levels that no longer have any source levels remain in hierarchies. If this is the
case, you might need to recreate the virtual dimension because it is not possible to delete
virtual levels.

Source cube refresh

Modifications to the structure of a source cube, such as adding additional dimensions,
measures, hierarchies, or attributes, are not propagated to the virtual cube. If you want to
have the modifications added to the virtual cube, you must delete the source cube from the
virtual cube, add it back again, and, if necessary, perform the required manual editing and
merge specification.

Relative time members

You cannot define relative time members in the virtual cube. The virtual cube uses the relative
time members that exist in the first source cube of the virtual cube.

Calculated measures and calculated members

Calculated measures and calculated members from source cubes are not added to a virtual
cube. To use calculated measures or members from source cubes, you must manually define
them in the virtual cube.

Named sets

Named sets from source cubes are not added to a virtual cube. To use named sets in a virtual
cube, you must manually define them in the virtual cube.

Measures with non-distributive regular aggregates

Measures with non-distributive regular aggregates that are in a source cube should not be
used in a merged measure. Because none of the merge operators allow for correct merge of
count distinct, average, median, or standard deviation values, these values cannot be
computed correctly across the merged measure.

A measure with a non-distributive regular aggregate from a source cube that is not merged
with another measure will be computed correctly because a query that includes the measure
returns values from the source cube only.

Measures with aggregate rules

Merged measures that have aggregation rules cannot compute the correct values across the
merged cubes.
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Aggregate cubes

Aggregate cubes are unavailable in a virtual cube because a virtual cube can retrieve data
only from source cubes. If the source cube has aggregate cubes, they will be used through
virtual cube queries.

Support for multiple locales

If source cubes include support for multiple locales, a virtual cube also has multiple locale
support. A virtual cube automatically supports all locales defined in the source cubes. For
example, in source cube 1, English and Portuguese are defined as supported locales. In
source cube 2, English and Spanish are defined as supported locales. In the virtual cube,
English, Portuguese, and Spanish are all included as supported locales.

A virtual cube also supports the use of multilingual names and captions for a virtual cube,
virtual dimensions, virtual hierarchies, virtual levels, and virtual measures.

Note: The All member caption, multilingual names, and captions from source cubes are
not automatically added to a virtual cube. You must manually define them in the virtual
cube.

8.5.2 Caching and performance considerations
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This section describes caching and performance considerations for virtual cubes.

Refreshing virtual cube caches

Cache updates in virtual cubes are different from base cube cache updates. You cannot
directly refresh data, a member, or a security cache of a virtual cube. However, when a cache
is updated on a source cube, the update is propagated up the stack of its dependent cubes.
For more information about how to list dependent cubes for a source cube, see 8.4.1,
“Starting a virtual cube” on page 245.

The update is designed to work as an atomic transaction, in which all caches must update
successfully, or the entire update fails and caches are rolled back to their previous versions.

In the delta cube scenario, you refresh the data cache of the smaller delta cube and the data
cache update propagates to the virtual cube.

The member cache refresh for a virtual cube is almost as straightforward. Consider that if you
have an explicit member merge defined, it is possible that one or more of the source
members that were used as a source member reference for an explicitly defined virtual
member might no longer exist after a member refresh.

For example, suppose that a row for that member was removed from the dimension table. If a
source member cannot be found, it will be ignored. This results in a virtual member with only
one source member reference. Default member merging does not have this problem because
source members are not explicitly defined. However, you might also end up with a virtual
member that has only one source member with default merging if the other source cube does
not have the corresponding source member.

Note: As with ordinary cubes, the definition of a virtual cube is updated only when the cube
is restarted. Refreshing the member cache updates only the set of members for the cube,
but does not update the definition of the cube. For example, if you add a newly explicitly
defined virtual member, it will not be picked up after a member refresh. You must restart
the virtual cube first.
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Adjusting data cache size for virtual cubes

If a cube is used only as a virtual cube and it is not accessible from any reporting packages, it
might not be necessary to assign a data cache to the cube because data will be cached in the
virtual cube that is being accessed. Only caching data for the cubes that are accessible by
users is important. Note that any cube, base or virtual, that is not accessible through a
reporting package might have little need for a data cache.

If a virtual cube is built to combine history and recent data into a single cube, you might want
to assign a data cache to the base cubes, because doing so can ensure fast query
performance when the recent data cube is updated.
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Dimensional security

This chapter describes the concepts of IBM Cognos Dynamic Cubes dimensional security, its

hierarchies, security models, members, and filters.

This chapter contains the following sections:

Overview of dimensional security
Security model

Grant versus deny approaches to security
Visible ancestors

Secured padding members

Default members

Calculated members

Merging security views or security filters
Security lookup tables

Defining security in Cognos Cube Designer
Publishing and starting the cube

Applying security views

Verifying the security model
Transformer-style security
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9.1 Overview of dimensional security

Cognos Dynamic Cubes dimensional security defines what users are allowed to access. It
restricts the display and use of members in hierarchies, and the display and use of
dimensions, measures, and attributes.

A report that refers to members that are denied to a user does not display those members. A
report that refers to dimensions, measures, or attributes that are denied to a user does not
run. Report authors are not able to see members and objects that are denied to them.

The hierarchy members that a user can access are defined by dynamic query expressions
and security lookup tables.

Restricted members are either members that are explicitly denied or, when there are
members explicitly granted, those members that are not explicitly granted.

Level-based ragged and unbalanced hierarchies in dynamic cubes are converted into
balanced, non-ragged hierarchies by using padding members. To remain consistent with the
manner in which hierarchies are presented, the application of dimensional security to a
level-based hierarchy retains the non-ragged, balanced nature of the hierarchy by using
secured padding members. Secured padding members are inserted in secured hierarchies
where the restriction of members would otherwise have created an unbalanced hierarchy.

When applying member security to parent-child (recursive) hierarchies, secured padding
members are not needed.

In addition to secured padding members, Cognos Dynamic Cubes also supports visible
ancestors, where a member is visible, but any tuple value it is a part of will have a secured
value.

Cognos Dynamic Cubes security does not support visual totals, which means that the
summary values are not adjusted when some of the lower-level members are hidden (except
as described in 9.14.5, “Cognos Transformer Exclude option” on page 317). For example, if
measure values for cities in a country are returned along with the total for the country, the
value of that total does not change if some of the cities are hidden due to security restrictions.

Dimensional security does not change the structure of the cube:

» Levels are not removed.
» Members remain on their original levels.
» Members keep their ancestry trees.

Note: Security restrictions only apply to regular users of Cognos Dynamic Cubes. If a user

is a member of System Administrators group, then no security restrictions are applied to
that user.

9.2 Security model

The security model consists of security filters and security views.

Security filters are defined in dimensions. Security filters govern the display of members in a
hierarchy.

256 IBM Cognos Dynamic Cubes



Security views are defined in a cube. Security views define what you want to allow a set of
users to see and work with. Security views encompass security filters; measure, dimension,
and attribute security; and object security settings. You will have a security view for each set
of users for which you want to define a common view of the cube.

You can have as many security filters in a hierarchy in a security view as you want.

The security model is defined in IBM Cognos Cube Designer.

9.2.1 Security filters

Zero or more security filters can be defined for each hierarchy within a cube. Each security
filter has a name that is unique within the scope of the hierarchy in which it is defined.

Each hierarchy has a built-in security filter named Grant All Members that allows access to all
members in the hierarchy.

Except for the built-in security filter, all security filters have a member set definition and scope.
The member set can be defined by any dynamic query expression that returns a member or a
set of members in the hierarchy, or by member key information in a security lookup table.

Five scope options exist: Four Grant options and one Deny option.

Grant options
Grant options have the following characteristics:

» The member set defines the members that users, if granted access to this filter, are
allowed access.

» Ancestors of granted members, if not explicitly granted, are treated as visible ancestors.
All other members are implicitly denied.

» Scope options for Grant:
— Grant members: Only the members that are specified in the member set are allowed.

— Grant members and descendants: The members that are specified in the member set
and all their descendants are allowed.

— Grant members and ancestors: The members that are specified in the member set and
all their ancestors are allowed.

— Grant members, descendants, and ancestors: The members that are specified in the
member set, all their ancestors, and all their descendants are allowed.

Deny option
Deny option have the following characteristics:

» The member set defines the members that users, if granted access to this filter, are denied
access. All other members are implicitly allowed.

» To ensure that hierarchies do not become ragged, denying a member also denies all its
descendants.

» Scope option for Deny is to deny members and descendants.
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Notes:

» Most dynamic query set expressions do not include calculated members. However, the
descendants and ascendants scope flags include calculated members.

» If errors exist in your dynamic query expression, the hierarchy has all members denied
and you are unable to query or explore the metadata of the cube.

» Measures are not secured through security filters. Instead, they are secured on the
security views.

9.2.2 Security views

Security views combine any number of member security filters and security definitions for
measures, attributes, and dimensions.

Security views are defined in a cube. They are published with the cube. You assign users,
groups, and roles to security views in the Cognos Connection cube data source.

If a security view contains more than one filter for a hierarchy, the set of members that a user
is allowed access is the difference of the union of the sets of allowed members and the union
of the sets of denied members.

The union of security views in which users belong defines what they can see. No member or
object is accessible if it is denied to a user in one security view, but allowed in another.

An object inherits the object security state of its parent. You will not be able to see an attribute
if it belongs to a dimension that you have been denied.

Consider the following guidelines for views:

» If a useris granted access to multiple views, the consolidated view of the cube is the union
of the allowed sets and the union of denied sets to which each view provides access.

» After a member is explicitly denied through a security filter, accessing it is not possible,
even if the member is explicitly granted access in another filter.

» If security views are defined on the cube, any users who are not assigned to a security
view have no access to the cube.

» If there are no security filters for a hierarchy, all members are visible in the hierarchy.
However, absence of security filters on a hierarchy differs from the built-in Grant All
Members security filter because explicit grant of access takes precedence over implicit
grant.

» If there are security filters, but none of the filters have a grant scope, all members that are
not explicitly denied are granted.

9.3 Grant versus deny approaches to security
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In Cognos Dynamic Cubes dimensional security, deny has precedence over grant. After a
member is explicitly denied, it cannot be accessed. Using a combination of deny filters further
restricts an access of the user to the members in a hierarchy. Conversely, using a
combination of grant filters builds out a user’s access to the members in a hierarchy.

Using a grant scope without the ascendants option can lead to visible ancestors.
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The possibility of hitting the tuple security, described in 9.8.1, “Secured tuples” on page 273,
is found only with grant security when more than one hierarchy is secured. Using deny
security avoids that scenario.

9.4 Visible ancestors

If ancestors of a granted member are not explicitly granted, the ancestors are visible
ancestors. Visible ancestors are visible in the metadata tree and in reports, but their value will
always be secured.

Visible ancestors ensure that there is a path from a root member of the hierarchy to any
granted members. Without a path from a root member to granted members, Cognos Studios
cannot properly display members.

Because Cognos Dynamic Cubes does not support visual totals, visible ancestors ensure
that rollup values do not reveal information about secured descendants.

Visible ancestors occur only when using grant filters.

9.4.1 Example: Visible ancestors unnecessary

In this example, security view 1 grants access to United States, its ancestors, and its
descendants. For all the granted members, their ancestor tree to the root is granted. There is
no need for visible ancestors.

Security view 1: Grant United States ascendants and descendants
Figure 9-1 shows granted United States ascendants and descendants.

|j = Al

| = == Americas

-} == United States
= Boston
= Seattle

= Los Angeles

= Miarni

+ = Canada

+ = Mexico

=+ == Brazil
+ = Asia Pacific
-+ == Morthern Europe
+ = Central Europe

+ == Southern Europe

Figure 9-1 Granted United States ascendants and descendants (1)
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Figure 9-2 shows the result.

= cm Al
= = Americas
= = United States
am Eoston
= Seattle
= Los Angeles

= Miarni

Figure 9-2 Granted United States ascendants and descendants (2)

Because Cognos Dynamic Cubes does not support visual totals, in this example the values
for A11 and Americas, while unsecured, will not represent the rollup of their visible children, as
seen in Figure 9-3.

Al Ameticas | United States | 10,444 575
Ameticas 18,944 382
All 89,237 03

Figure 9-3 Values for all and Americas

Notice the values for A11 and Americas do not correspond to the value in the only visible
descendant, United States.

9.4.2 Example: Basic visible ancestor
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In this example, security view 2 grants access to United States and its descendants. The Al1
member and Americas are not explicitly granted, but they are treated as visible ancestors.

Security view 2: Grant United States and descendants
Figure 9-4 shows granted United States and descendants.

|:||1P.II

|;| = Americas

= m United States
= Eoston
= Seattle
o Los Angeles

= Miami

# mm Canada

¥ = Mexico

| m=m Brazi
| com Asia Pacific
+ m Morthern Europe
| Central Europe

- Southern Europe

Figure 9-4 Granted United States and descendants (1)
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Figure 9-5 shows the result.

= = Al
= = Americas

| == United States

= Boston
= Seattle

= Los Angeles

= Miarni

Figure 9-5 Granted United States and descendants (2)

United States and descendants are granted, so they have value. The A11 member and
Americas are visible ancestors so they have their values secured, as the simple report shows
in Figure 9-6. The values for any tuple that contains A11 or Americas are secured.

Al Americas | United States | 10 444 575
Ameticas

Al

Figure 9-6 Report values for any tuple containing All or Americas

9.4.3 Example: Combination of visible and granted ancestors

Security view 3 illustrates the possibility of having a combination of granted and visible
ancestors in a path to the hierarchy.

Security view 3: Grant Miami and descendants, grant Americas
Figure 9-7 shows the granted Miami and descendants and the Americas, as an example:

» Grant Miami and descendants
» Grant Americas

(= Al

| = = Americas

|j = United States

= Boston

= Seattle
= Los Angeles
[ i
+ = Canada
+ = Mexico
=+ == Brazil
+ = Asia Pacific
-+ == Morthern Europe

+ = Central Europe

+ == Southern Europe

Figure 9-7 Granted Miami and descendants, the Americas (1)
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Figure 9-8 shows the result.

|;|_.¢'.II |

= = Americas

|;| = United States I
= Miarni

Figure 9-8 Granted Miami and descendants, the Americas (2)

For security view 3, Miami is granted, United States is a visible ancestor, Americas is granted,
and the A11 member is a visible ancestor.

9.4.4 Examples: View merge impact on visible ancestors
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Visible ancestors are based on the final view of the cube, based on security views of a user.
If the combination of security views and filters results in a granted member being denied, a
visible ancestor will not be included for that now-denied member. The following examples
merge views with security view 4 to show the resulting visible ancestors. For more information
about the consolidate view from merging views, see 9.8, “Merging security views or security
filters” on page 272.

Security view 4: Grant Miami and descendants and grant Asia Pacific
and descendants

Figure 9-9 shows the granted Miami and descendants and granted Asia Pacific and
descendants, as an example:

» Grant Miami and descendants
» Grant Asia Pacific and descendants

|j|z.ﬂ.ll

|:| = Arneticas

|j = United States
= Boston
= Seattle
= Los Angeles
+ = Canada
+ = Mexico

=+ == Brazil

| + = Asia Pacific |

-+ == Morthern Europe
+ = Central Europe

+ == Southern Europe

Figure 9-9 Granted Miami and descendants and granted Asia Pacific and descendants (1)

Figure 9-10 shows the result.

= cm Al

= = Americas

| = = United States |

= Miami

o Asia Pacific

Figure 9-10 Granted Miami and descendants and granted Asia Pacific and descendants (2)

IBM Cognos Dynamic Cubes



Security view 4 has visible ancestors in the A11 member, Americas, and United States.

Security view 5: Deny Americas
Figure 9-11 shows the Americas as denied.

= cm Al

= = Americas
= m United States
= Eoston
= Seattle
o Los Angeles
= Miami
# mm Canada

¥ = Mexico

| m=m Brazi

oo Asia Pacific
+ m Morthern Europe
| Central Europe

- Southern Europe

Figure 9-11 Denied Americas (1)

Figure 9-12 shows the result.

= cm Al

o Asia Pacific
- Morthern Europe
# mm Central Europe

+ m=m Southern Europe

Figure 9-12 Denied Americas (2)
Security view 5 has no visible ancestors.

Consolidated view from merging security view 4 and security view 5

The visible ancestors, Americas and United States, that are required in view 4 are not in the
consolidated view because the members were denied with view 5. The A11 member is still a
visible ancestor in the consolidated view. Figure 9-13 shows this consolidated view.

|:||1P.II

= = Americas

= m United States
= Eoston
= Seattle
= Los Angeles
= Miarni

+ = Canada

+ = Mexico

=+ = Brazil

+ = Asia Pacific

-+ == Morthern Europe
+ = Central Europe

+ == Southern Europe

Figure 9-13 Consolidated view of security views 4 and 5 (1)
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Figure 9-14 shows the result.

= cm Al

+ = Asia Pacific

Figure 9-14 Consolidated view of security views 4 and 5 (2)

Security view 6: Deny Miami and descendants
Figure 9-15 shows Miami and descendants as denied.

= = Al
= = Americas
=} == United States
= Boston
= Seattle
= Los Angeles
+ = Canada
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=+ == Brazil
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-+ == Morthern Europe
+ = Central Europe
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Figure 9-15 Denied Miami and descendants (1)

Figure 9-16 shows the result.

= = Al
= = Americas
=} == United States
= Boston
= Seattle
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+ = Canada
+ = Mexico
=+ == Brazil
+ = Asia Pacific
-+ == Morthern Europe
+ = Central Europe

+ == Southern Europe

Figure 9-16 Denied Miami and descendants (2)

Security view 6 has no visible ancestors.
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Consolidated view from merging security view 4 and security view 6

The visible ancestors, Americas and United States, that were in view 4 are not in the
consolidated view because Miami is denied. Figure 9-17 shows this consolidated view.

= cm Al
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+ m Morthern Europe
| Central Europe

- Southern Europe

Figure 9-17 Consolidated view of security views 4 and 6 (1)

Figure 9-18 shows the result.

= cm Al

+ = Asia Pacific

Figure 9-18 Consolidated view of security views 4 and 6 (2)

Security view 7: Grant Americas and descendants
Figure 9-19 shows the granted Americas and descendants.
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Figure 9-19 Granted Americas and descendants (1)
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Figure 9-20 shows the result.
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Figure 9-20 Granted Americas and descendants (2)
Security view 7 has a visible ancestor in the All member.

Consolidated view from merging security view 4 and security view 7
The visible ancestors, Americas and United States, that were in view 4 are now granted
members in the consolidated view because of view 7. The A11 member is still a visible
ancestor. Figure 9-21 shows this consolidated view.
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Figure 9-21 Consolidated view of security views 4 and 7 (1)

Figure 9-22 shows the result.
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Figure 9-22 Consolidated view of security views 4 and 7 (2)

IBM Cognos Dynamic Cubes



9.5 Secured padding members

Secured padding members ensure that the hierarchies remain balanced. Balanced,
non-ragged hierarchies have better performance in the Cognos studios. Secured padding
members are inserted into a secured hierarchy member tree when a granted member has all
its children restricted. This situation (having the children restricted) is most common with
grant members when granting only members and not including descendants in the scope.
However, this situation can also occur with deny filters or with a combination of grant and
deny filters.

Consider the following points:

» If a non-leaf member has all its descendants restricted, then secured padding members
are inserted into all the levels below the non-leaf member.

» If all leaf members are restricted, padding members are inserted, but the leaf level is not
removed.

» The caption of secured padding members is either empty or blank, or has the name of the
parent. This is the same configuration setting for caption of padding member in ragged
and unbalanced hierarchies.

» Secured padding members are secured in the same way that visible ancestors are
secured.

» Intrinsic properties (properties that all members have, such as member unique name,
level uniqgue name, and so on) of secured padding members have correct values, but other
member properties have null values.

» There is at most one secured padding member for each level under a parent member.

9.5.1 Example: Secured padding member unnecessary

This example describes securing a member and its descendants where a secured padding
member is not needed.

Security view: Deny Americas and descendants
Figure 9-23 shows the denied Americas and descendants.

= = Al

= = Americas
=} == United States
= Boston
= Seattle
= Los Angeles
= Miarni
+ = Canada

+ = Mexico

=+ == Brazil

+ = Asia Pacific
-+ == Morthern Europe

+ = Central Europe

+ == Southern Europe

Figure 9-23 Denied Americas and descendants (1)
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Figure 9-24 shows the result, which denies Americas and descendants.

= cm Al
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=+ == Morthern Europe
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+ == Southern Europe

Figure 9-24 Denied Americas and descendants (2)

Securing Americas does not result in a ragged or unbalanced tree, so no secured padding
member is needed.

9.5.2 Example: Secured padding member needed at leaf level
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This example describes securing all children of a member at the leaf level, which results in an
unbalanced hierarchy unless a secured padding member is inserted.

Security view: Deny children of United States
Figure 9-25 shows the denial of children of the United States.
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Figure 9-25 Denial of children of the United States (1)

Figure 9-26 shows the result.
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Figure 9-26 Denial of children of the United States (2)
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Securing the children of the United States can result in an unbalanced hierarchy, so a
secured padding member can be added to the member tree.

Note: The same security scenario can be created by using the Grant scope.

This security view grants the following items:

All

Asia Pacific, Northern Europe, Central Europe, Southern Europe, and their descendants
Americas

Canada, Mexico, Brazil, and their descendants

United States

vyvyyvyyvyy

9.5.3 Example: Secured padding members needed on multiple levels

This example describes securing all children of a member, which requires a path of padding
members to the leaf level.

Security view: Deny children of Americas and their descendants
Figure 9-27 shows the denial of children of Americas and their descendants.
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Figure 9-27 Denial of children of Americas and their descendants (1)

Figure 9-28 shows the result.
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Figure 9-28 Denial of children of Americas and their descendants (2)

Securing the children of Americas can result in an unbalanced tree, so secured padding
members are inserted at the leaf level.
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9.6 Default members

When a hierarchy is secured, a new default member on the hierarchy can be specified for the
user. The common scenario for modifying the default member is if a single member and
descendants are granted access. In this case, it is as though the single member were the new
root of the hierarchy, even when the member might not be at the root level.

The following steps determine the correct default member for a secured hierarchy:

1. The original default member is checked to ensure that it is not restricted and is not a
visible ancestor. If the original default member is unsecured, then it remains the default
member.

2. If the default member is secured, a breadth first search of the hierarchy is done to find the
first level with an unsecured member:

— If the first level with an unsecured member has only the one unsecured member, then
the unsecured member is the new default member.

— If the first level with an unsecured member has more than one unsecured member, or
also has a visible ancestor on the level, then their common ancestor is the new default
member. In some cases, this common ancestor can be a visible ancestor. In the case
of a visible ancestor as a default member, any time a non-visible ancestor member is
not the context in the report, the visible ancestor, whose value is always ERR, is the
context.

Note: If no member of a hierarchy where the default member is secured is included
in a report, the data reflects the values associated with the default member selected
this way. The data that is displayed can be confusing to the user, and can be
improved by following these steps:

» Create a calculated member that aggregates the members of the level at which
security is applied. An example of expression for such member is:

AGGREGATE (currentmeasure WITHIN SET members([Region]))
» Make this member the default member of the hierarchy.

Any time that a hierarchy with a visible ancestor as the default member is not explicitly
included in the report, the default member is used in the context, and ERR is the cell value.

The same report run by a user with all access and a user with security policies normally hits
the same cache. It varies, depending on the report structure, but in general, the secured user
needs only a subset of the members that the unsecured user used, because security limits
access to the members. However, when the default member differs between the two users,
the slice of the cube differs, and a different section of the cache might be required.

9.6.1 Default member examples

270

Take a simple crosstab report of A11 Product against A11 Time on Quantity. The security
views have the Branches hierarchy secured, but the Branches hierarchy is not included in the
report. The default member for the Branches hierarchy is the slicer for the report.

Security view 1: Grant all members
The default member for the Branches hierarchy remains A11 Branches.
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The tuple value for security view 1 corresponds to A11 Time, A11 Products, A11 Branches,
Quantity. See Figure 9-29.

Quantity Al Products
Al Time 59,237 091

Figure 9-29 Tuple value for security view 1

Security view 2: Grant United States and descendants
The default value for the Branches hierarchy is United States.

The tuple value for security view 2 corresponds to A11 Time, A1T Products, United States,
Quantity. See Figure 9-30.

Quantity = All Products
Al Tirme: 10,444 575

Figure 9-30 Tuple Value for security view 2

Security view 3: Grant Brazil and descendants
The default member for the Branches hierarchy is Brazil.

The tuple value for security view 3 corresponds to A11 Time, A11 Products, Brazil, Quantity.
See Figure 9-31.

Quantity | Al Products
All Time 1,741,344

Figure 9-31 Tuple value for security view 3

Security view 4: Grant USA, Brazil, and their descendants

The default member for the Branches hierarchy is the common ancestor of United States and
Brazil, and the visible ancestor is Americas.

The tuple value for security view 4 corresponds to A11 Time, A11 Products, Americas,
Quantity. See Figure 9-32.

Quantity | Al Products
Al Tirme

Figure 9-32 Tuple value for security view 4

Because Americas is a visible ancestor, any tuple values it participates in are treated as error
values.
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9.6.2 Data caching

In the case of the unsecured user, the report in 9.6.1, “Default member examples” on

page 270 uses the default member, A11 Branches, for the context of the Branches hierarchy.
The tuple searched for in the data cache is (AT1 Time, A11 Products, A11 Branches,
Quantity).

In the case of a secured user assigned to security view 2 (United States and descendants),
the report in 9.6.1, “Default member examples” on page 270 uses a different default member,
United States, for the context of the Branches hierarchy. The tuple searched for in the data
cache (A11 Time, A11 Products, United States, Quantity) differs from the unsecured user's
tuple.

Because the tuples are not the same, reports that are run by one user do not populate the
tuple value in data cache of the other. Also, because the Branches context is at different levels
in the two tuples, the query structure to access the values in the underlying data source
differs.

9.7 Calculated members

To secure a calculated member, the calculated member must be included in the dynamic
query expression because most dynamic query expressions do not support calculated
members. However, calculated members are included in the various scope options, such as
Grant members, Grant members and descendants, and so on.

A calculated member is not accessible unless its parent member is accessible.

It might be possible that a calculated member definition references a secured member or
measure. If a calculated member references a secured measure, a query with the calculated
member returns an exception:

XQE-V5-0005 Identifier not found '[gosales_dw].[Measures].[Unit Sales]'.

If the calculated member references a secured member, the value of the secured member is
treated as null in the calculation.

9.8 Merging security views or security filters
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If a user is granted access to multiple views, the consolidated view of the cube is the union of
the allowed sets, less the union of denied sets to which each view provides access.

Merging views where objects are secured follows the same behavior as merging security
filters on a hierarchy. The consolidated view of the measures is the union of the granted
objects, less the union of denied objects.

A user will never have access to a member if the member is explicitly denied access to the
member in one or more of the security views to which the user is assigned.

Any explicit grant (including the built-in Grant All Members filter) takes precedence over a
view that has no grant filters. In two scenarios, a security rule might not have any grant filters:

» If there are only deny filters for the hierarchy
» If there are no filters defined for the hierarchy
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If there are no filters defined for the hierarchy, the security view likely has filters on other
hierarchies.

A user who is assigned to one view with many filters should result in the same resulting view
on the cube as one user who is assigned to many views, where the views have different
filters. The only difference is if tuples are not possible in an underlying view, as described in
9.8.1, “Secured tuples” on page 273.

9.8.1 Secured tuples

Cognos Dynamic Cubes dimensional security supports defining only which member users
have access. There is no support for defining security on specific tuples or cells. However, if a
user is in multiple views, it is possible that the combination of views might display tuples that
were not visible in any of the underlying views. If the tuple value is excluded from at least one
of the underlying views, the tuple value is ERR in the final view.

For a tuple value to be visible, the tuple must be visible in at least one of the underlying views.

Security view 1
Security view 1 contains granted United States, Outdoor Protection, and their descendants.
Figure 9-33 shows the tuple value.

Quantity Outedoor Protection
Americas | United States 2033,754

Figure 9-33 Tuple value for security view 1

Security view 2

Security view 2 contains granted Brazil, Camping Equipment, and their descendants.
Figure 9-34 shows the tuple value.

Cruantity Camping Equipment
Americas | Brazil T52338

Figure 9-34 Tuple value for security view 2

Combined security view 1 and view 2

Because the tuples (Brazil, OQutdoor Protection) and United States, Camping Equipment
are not visible in either of the underlying views, the tuples are ERR in the final views.
Figure 9-35 shows the tuple values.

Quantity Camping Equipment | Cutdoor Protection
Americas | United States -- 2033754
Brazil 752338

Figure 9-35 Tuple values for combined security view 1 and view 2
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9.8.2 Example 1
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This example shows merging two views where the second view on its own has access to all
but Boston and Calgary. However, because no grant filters are specified in security view 2,
when merged with security view 1 that has grant filters, the grant filters take precedence.
Also, the denied Calgary in security view 2 still applies in the consolidated view.

Security view 1
Figure 9-36 shows granting Canada, Mexico, Brazil, and their descendants.
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Figure 9-36 Security view 1: Grant Canada, Mexico, Brazil, and their descendants
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Security view 2
Figure 9-37 shows denying Boston and denying Calgary.
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Figure 9-37 Security view 2: Deny Boston, deny Calgary

Figure 9-38 shows the consolidated view for a user who is assigned to both the views.

= cm Al
= = Americas

= = Canada

== Toronto
+ = Mexico
= = Brazil

= 580 Paulo

Figure 9-38 Consolidated view for a user assigned to both views

The default member is Americas, even though it is a visible ancestor, because the first level to
have an unsecured member, the Country level, had more than one unsecured member. Their
common ancestor, Americas, is the default member.

9.8.3 Example 2
Similar to Example 1, the security view 2 has access to all but Boston and Calgary. However,

because security view 2 was defined by using the Grant A11 Members filter, granting all
members has the same weight as granting rules in security view 1.
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Security view 1
Figure 9-39 shows granting Canada, Mexico, Brazil, and descendants.
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Figure 9-39 Security view 1: Grant Canada, Mexico, Brazil, and descendants
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Security view 2

Figure 9-40 shows granting A11 Members, denying Boston, and denying Calgary.
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Figure 9-40 Security view 2: Grant all members, deny Boston, deny Calgary
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Figure 9-41 shows the consolidated view for a user who is assigned to both the views.
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Figure 9-41 Consolidated view for a user assigned to both views

The default member continues to be A11 because it was granted in security view 2. A11 and
Americas are not visible ancestors because they were granted in security view 2.

9.8.4 Example 3

This example shows how, when merging two views with only deny filters, the consolidated
view has access to all member but those consolidated.
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Security view 1

Figure 9-42 shows denying Central Europe and descendants.
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Figure 9-42 Security view 1: Deny Central Europe and descendants
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Security view 2
Figure 9-43 shows denying Americas and descendants.
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Figure 9-43 Security view 2: Deny Americas and descendants

Figure 9-44 shows the consolidated view for a user who is assigned to both views.
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Figure 9-44 Consolidated view for a user assigned to both the views

The default member continues to be A11 because it was granted in security view 2.
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9.8.5 Example 4

This example shows how merging two views can maintain secured padding members and
how default members are chosen.

Security view 1
Figure 9-45 shows granting United States and descendants.
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Figure 9-45 Security view 1: Grant United States and descendants
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Security view 2
Figure 9-46 shows granting Central Europe, and denying children of Central Europe and
their descendants.
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Figure 9-46 Security view 2: Grant Central Europe, deny children of Central Europe and their
descendants

Security view 2 on its own has padding members under Central Europe. Figure 9-47 shows
the consolidated view for a user who is assigned to both the views.
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Figure 9-47 Consolidated view for a user assigned to both the views

The default member continues to be AT1 because the first level with an unsecured member
(Central Europe) also has a visible ancestor (Americas). Their common ancestor is the
default member. Americas and the A11 member continue to be visible ancestors. Also, notice
that the padding members are added under Central Europe because all the descendants
were secured.
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9.8.6 Example 5

This example shows how merging two views can require secured padding members.

Security view 1
Figure 9-48 shows granting Americas, and granting United States and descendants.
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Figure 9-48 Security view 1: Grant America, grant United States and descendants
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Security view 2
Figure 9-49 shows denying United States and descendants.
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Figure 9-49 Security view 2: Deny United States and descendants

Figure 9-50 shows the consolidated view for a user assigned to both the views.

= cm Al
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Figure 9-50 Consolidated view for a user assigned to both the views

The default member is Americas, and A11 member is a visible ancestor. Although neither
security view 1 and security view 2 have padding members, their consolidated view requires
padding members to stay balanced.
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9.8.7 Example 6

This example shows how merging two views can restrict an entire hierarchy.

Security view 1
Figure 9-51 shows granting United States and descendants.
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Figure 9-51 Security view 1: Grant United States and descendants
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Security view 2
Figure 9-52 shows denying United States and descendants.
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Figure 9-52 Security view 2: Deny United States and descendants

When the two views are merged, no unsecured members remain. The members that are
granted in view 1 are denied in view 2. There are no members for the user to see and the
hierarchy is secured.
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9.8.8 Example 7

This example shows merging a view that has filters on a hierarchy with a view that has no
filters for the hierarchy. Assume that security view 2 has filters on another hierarchy, but the
Branches hierarchy is unsecured.

Security view 1
Figure 9-53 shows granting United States and descendants.
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Figure 9-53 Security view 1: Grant United States and descendants
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Security view 2
Figure 9-54 shows that no filters are on the h