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Course Overview 
 

IBM Cognos BI Framework Manager: Design Metadata Models 
(v10.2) is a five-day, instructor-led course that provides participants with 
introductory to advanced knowledge of metadata modeling concepts, and 
how to model metadata for predictable reporting and analysis results 
using Framework Manager. Participants will learn the full scope of the 
metadata modeling process, from initial project creation, to publishing of 
metadata to the Web, enabling end users to easily author reports and 
analyze data. 

Intended Audience 

 Developers who design metadata models for use in IBM Cognos BI 

Topics Covered 
Topics covered in this course include: 
 Overview of IBM Cognos BI 
 Identify common data structures 
 Gather requirements 
 Create a baseline project 
 Prepare reusable metadata 
 Model for predictable results 
 Create calculations and filters 
 Implement a time dimension 
 Specify determinants 
 Create the presentation view 
 Work with different query subject types 
 Set security in Framework Manager 
 Create analysis objects 
 Manage OLAP data sources 
 Advanced generated SQL concepts and complex queries 
 Use advanced parameterization techniques in Framework Manager 
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 Model maintenance and extensibility 
 Optimize and tune Framework Manager models 
 Work in a multi-modeler environment 
 Manage packages in Framework Manager 

Course Prerequisites 
Required: 
 Knowledge of common industry standard data structures and design 
 Experience with SQL 
 Experience gathering requirements and analyzing data 

Recommended: 

IBM Cognos BI Report Studio: Author Professional Reports 
Fundamentals (v10.1) or CBT equivalent  

Course Structure 

This course has been developed so that some modules build on each 
other. If you skip a module, you may encounter issues as you try to 
complete other modules. 

Note that the course has been tested in sequential order of the modules. 
Any deviation from this order may produce different results, including 
screen captures of directory structures and saved reports. 
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Course Environment 
The environment provided in this course requires the following services to 
be started before you begin performing demos and workshops: 

 Apache Directory Server 
 DB2 -DB2COPY 1 - DB2 
 DB2 Remote Command Server(DB2COPY1) 
 DB2 Governor (DB2COPY1) 
 DB2DAS - DB2FAS00 
 IBM Cognos 
 IIS Admin 
 Lotus Domino Server (D:\Program Files\IBM\LotusDomino\data) 
 World Wide Web Publishing 

To review the services, in the System tray of your environment, click the 

Services  icon, and ensure that the above services are running. If you 
have closed your image and launched it again, it is a best practice to 
review the status of the services before continuing with your demos and 
workshops. 

If Apache Directory Server has stopped, be sure to stop the IBM Cognos 
service, start the Apache Directory Server service, and then start the IBM 
Cognos service once Apache has started successfully. You can start and 
stop a specific service by double-clicking the service to open the 
Properties dialog box, and then clicking the Stop or Start buttons. 
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Document Conventions 
 

Conventions used in this guide follow Microsoft Windows application 
standards, where applicable. As well, the following conventions are 
observed: 

Bold Bold style is used in demo and workshop  
step-by-step solutions to indicate either: 

 actionable items 

(Point to Sort, and then click Ascending.) 

 text to type or keys to press 

(Type Sales Report, and then press Enter.) 

 UI elements that are the focus of attention 

(In the Format pane, click Data) 

Italic Used to reference book titles. 

CAPITALIZATION All file names, table names, column names, and 
folder names appear in this guide exactly as they 
appear in the application. 

To keep capitalization consistent with this guide, 
type text exactly as shown. 
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Workshops 

Workshop Format 
Workshops are designed to allow you to work according to your own 
pace. The workshops are structured as follows: 

The Business Question Section 
The first page of each workshop presents a business-type question 
followed by a series of steps. These steps provide additional information 
to help guide you through the workshop. Within each step, there may be 
numbered questions relating to the step. Solve the tasks by using the 
skills you learned in this module and in previous ones. If you need more 
assistance, you can refer to the Task Table section that provides more 
detailed instruction. 

The Task Table Section 
The second page of the workshop is a Task Table that presents the 
question as a series of numbered tasks to be accomplished. The first 
column in the table states the task to be accomplished. The second 
column, "Where to Work", indicates the area of the product to work in. 
Finally, the third column provides some hints that may help you complete 
the workshop.  

The Workshop Results Section 
This section will contain a screen capture(s) of interim or final results 
and/or answers to the questions asked in the Business Question section. 
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Your Feedback 

Your feedback is important and valuable. We are interested in your 
comments or questions. 

Please address them to: 

Attn: Senior Manager, Customer Education 

Email Address: Cognos.Education@ca.ibm.com 
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IBM Product Help 

Help type When to use Location 

Task-
oriented  

You are working in the product and you 
need specific task-oriented help. 

IBM Product - Help link 

Books for 
Printing 
(.pdf) 

You want to use search engines to find 
information. You can then print out 
selected pages, a section, or the whole 
book. 

Use Step-by-Step online books (.pdf) if 
you want to know how to complete a task 
but prefer to read about it in a book.  

The Step-by-Step online books contain 
the same information as the online help, 
but the method of presentation is 
different. 

Start/Programs/IBM 
Product/Documentation  

IBM on 
the Web 

You want to access any of the 
following: 

 

  Training and Certification Web site 

 

 

 http://www-
01.ibm.com/software/data/
education/cognos.html  

  Online support  http://www-
947.ibm.com/support/entry
/portal/Overview/Software
/Cognos/Cognos_Business_
Intelligence_and_Financial_
Performance_Management 

  IBM Web site  http://www.ibm.com 
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Course Objectives

 At the end of this course, you should be able to:

 model metadata so that end users can easily and 
accurately author reports and analyze data 
 manage projects, packages, and security

 create analysis objects by providing dimensional 
information to the model
 analyze generated SQL

 work with parameters and model for drill through
 optimize and tune models for performance

 

IBM Cognos BI Framework Manager: Design Metadata Models (v10.2) is a five-
day, instructor-led course that provides participants with introductory to advanced 
knowledge of metadata modeling concepts, and how to model metadata for predictable 
reporting and analysis results using Framework Manager. Participants will learn the full 
scope of the metadata modeling process, from initial project creation, to publishing of 
metadata to the Web, enabling end users to easily author reports and analyze data. 

Intended Audience 

 Developers who design metadata models for use in IBM Cognos BI 
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 Overview of IBM Cognos BI
 Identify Common Data Structures
 Gather Requirements
 Create a Baseline Project
 Prepare Reusable Metadata
Model for Predictable Results:
Identify Reporting Issues
Model for Predictable Results:
Virtual Star Schemas
Model for Predictable Results:
Consolidate Metadata
 Calculations and Filters

IBM Cognos Framework Manager: Design Metadata Models (v10.2)

 

Throughout this course, Framework Manager concepts and procedures are grouped 
into modules that are presented in a logical and structured manner. The hands-on 
demonstrations and workshops provide the knowledge and skills you will require to 
create and modify reports. 

Prerequisites 

Required: 
 Knowledge of common industry standard data structures and design 

 Experience with SQL 

 Experience gathering requirements and analyzing data 

Recommended: 
 IBM Cognos Report Studio: Author Professional Reports Fundamentals (v10.2) 

or CBT equivalent 
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 Implement a Time Dimension

 Specify Determinants
 Create the Presentation View
Work with Different Query Subject Types

 Set Security in Framework Manager
 Create Analysis Objects

Manage OLAP Data Sources 
 Advanced Generated SQL Concepts and
Complex Queries

IBM Cognos Framework Manager: Design Metadata Models (v10.2)
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 Use Advanced Parameterization Techniques 
in Framework Manager
 Model Maintenance and Extensibility
 Optimize and Tune Framework Manager 
Models
 Work in a Multi-Modeler Environment
 Manage Packages in Framework Manager

 Employ Additional Modeling Techniques
 Model Multilingual Metadata

IBM Cognos Framework Manager: Design Metadata Models (v10.2)
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Bookmark IBM Cognos Education http://www-
01.ibm.com/software/data/education/cognos.html for 
details on:
 instructor-led training in a classroom or online
 self-paced training that fits your needs and schedule

 comprehensive curricula and training paths that help 
you identify the courses that are right for you
 IBM Cognos Certification program

 other resources that will enhance your success with 
IBM Cognos software

Additional Training Resources
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Overview of IBM Cognos BI

IBM Cognos BI
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Objectives
 At the end of this module, you should be able to: 
 describe IBM Cognos Business Intelligence (BI) 

and its position within the IBM Smarter Analytics 
approach and offerings

 describe the IBM Cognos 10 Family of offerings
 describe IBM Cognos BI enterprise components
 describe IBM Cognos architecture at a high level
 describe IBM Cognos BI security at a high level
 explain how to extend IBM Cognos BI
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IBM Smarter Analytics
 Smarter Analytics is a holistic approach that turns information into 

insight and insight into business outcomes.

Anticipate ActAlign

Transform

Learn

from solutions that get smarter 
with every outcome

through  analytics for 
breakaway results

with confidence at the point of 
impact to optimize outcomes

**see, predict and shape 
business outcomes

your organization around 
information

 

Organizations across industries face tough new challenges created by the information 
age. A hyper-connected, global community of empowered individuals and consumers is 
generating an unprecedented amount of big data from billions of diverse sources.  
Amidst these new complexities, successful organizations are using analytics to acquire, 
grow and retain customers, transform their financial processes, improve operational 
efficiency and manage and reduce risk and fraud. Analytics has evolved from a business 
initiative to a business imperative. Organizations are adopting analytics at a fast rate and 
those leaders are already transforming entire industries. 
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Financial 
Performance
Management

Predictive 
Analytics

Risk
Analytics

**Business 
Intelligence

Content  
Analytics

Anticipate to see, predict, and 
shape business outcomes

 

Leverage business analytics to deliver actionable insights. 

 Spot and analyze trends and anomalies 

 Predict potential threats and opportunities 

 Plan, budget, and forecast resources 

 Assess and manage risk 

 Compare “what-if” scenarios 

 Measure and monitor business performance 

 Automate decisions 

 Align strategic and operational decisions 

 
 

Business Intelligence – capabilities offered by IBM Cognos BI suite of products 
Predictive Analytics – capabilities offered by IBM SPSS suite of products. 
Risk Analytics – capabilities offered by Open Pages and Algorithmics suite of products 
Financial Performance Management – capabilities offered by IBM Clarity, IBM Cognos Controller, IBM Cognos Planning, and IBM Cognos TM1 
Content Analytics – capabilities offered by IBM Cognos Content Analytics 
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 IBM Cognos BI provides a range of analytics 
capabilities so that everyone has the relevant 
information needed to drive your business forward.

IBM Cognos Business Intelligence (BI) Capabilities

Reporting

Analysis

Scorecards

Workspaces

Mobile

Statistics

Collaboration

Planning and 
Budgets

Real-time 
monitoring

 

With IBM Cognos BI, users can:  

 explore information freely, analyze key facts, collaborate to gain alignment with 
key stakeholders and make decisions for better business outcomes  

 access reports, analysis, dashboards, scorecards, planning and budgets, real-time 
information, statistics and manage information for more informed decisions.  

 integrate the results of “what-if” analysis modeling and predictive analytics into a 
unified workspace to view possible future outcomes alongside current and 
historical data.  
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 work with business intelligence capabilities for the office and desktop, on mobile 
devices, online and offline.  

 work within a highly scalable and extensible solution that can adapt to the 
changing needs of IT and the business with flexible deployment options that 
include the cloud, mainframes and data warehousing appliances.  
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IBM Cognos 10 Family

 Cognos Insight - Individuals who require personal, 
desktop analytics
 Cognos Express - Departments, business units or 

midsize organizations with workgroups who require 
integrated reporting, analysis and planning
 Cognos Enterprise - Enterprises that require broad 

analytics capabilities deployed to hundreds or 
thousands of people

 

The IBM Cognos 10 family of products are right-sized for your organization and 
integrated together, and offer solutions that meet your current and future needs, 
whether you want to deploy on a desktop, a single server, a server farm or all three. 
You can also start small and grow your solution over time. For example: 

Start small, using Cognos Insight for data discovery and planning. Add a server to share 
that insight and create additional reports from larger data sets with Cognos Express. Or 
combine that insight with real-time and corporate information and place insights on 
scorecards and interact on mobile devices with Cognos Enterprise.  

 
 

 
Cognos Express provides a subset of combined tools and functionality from IBM Cognos BI and IBM Cognos TM1 in a 
solution that provides reporting, analysis, dashboard, scorecard, planning, budgeting and forecasting capabilities for 
workgroups and midsize companies 
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IBM Cognos BI Enterprise Components

RelationalDimensional Files
IBM 

Cognos
Content

Other

Framework Manager Transformer Metric Designer

Query 
Studio

Report
Studio

Analysis
Studio

Event 
Studio

Metric
Studio

IBM Cognos Connection

Administration

IBM 
Cognos
Viewer

Cognos
Workspace

Cognos
Workspace 
Advanced

Dynamic Cube
Designer

Personal files

WebDesktop

C
onsum

er, A
uth

or, A
dm

in
istrator

M
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eler
D
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A
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Cognos
Insight

PowerPlay
Studio

 

IBM Cognos BI capabilities provide reporting, analysis, scorecarding, workspace 
creation, business event management, and data integration from a wide array of 
corporate and personal data sources. IBM Cognos BI includes: 

 IBM Cognos Connection, which is the Web a portal for BI content presentation, 
management, and administration. 

 Web and desktop reporting and analysis tools to author and analyze corporate 
data.  

 Metadata modeling tools, including Framework Manager, Dynamic Cube 
Designer, and Transformer. 

 
Use IBM Cognos Viewer to view reports 
Use IBM Cognos Workspace to create personal workspaces 
Use IBM Cognos Workspace Advanced to perform self-service reporting and analyses of data, including external data files 
Use IBM Cognos Insight to perform personal analysis in a desktop environment 
Use Query Studio to perform ad hoc querying and quickly answer a focused question 
Use Analysis Studio to perform analyses of data to discover trends, risks, and opportunities 
Use Report Studio to build sophisticated reports, against multiple data sources, including external data files 
Use Event Studio to create agents which notify users of key operational or performance-related events in their business 
Use Metric Studio to manage performance by monitoring and analyzing metrics 
Use Framework Manager to create basic query packages or relationally-based dimensional analysis packages 
Use Dynamic Cube Designer to create, edit, import, export, and deploy virtual cube models over a relational warehouse schema.  
Use Transformer to create PowerCubes for dimensional analysis. 
Use Metric Designer to create scorecard applications for use in Metric Studio. 
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Web-based (IBM Cognos Connection)
Windows-based (Framework Manager, Dynamic Cube Designer, 

Transformer, Metric Designer)
SDK

IBM Cognos BI Architecture (high level)

IBM Cognos BI 
user interfaces

Tier 1: Web server

Tier 2: Applications

Tier 3: Data

IBM Cognos BI server

Query Data Sources

IBM Cognos BI
Content Store

Web server
(IBM Cognos BI gateway)

IBM Cognos BI
Metric StoresFiles

 

IBM Cognos BI is a Web-based architecture, which is separated into three tiers; Web 
server, applications, and data. 

This architecture is scalable from a software and hardware perspective. For example, 
you can have several IBM Cognos servers for faster response times and load balancing.  

IBM Cognos leverages existing corporate IT resources such as web servers, 
authentication providers, and application servers, and also supports multiple languages 
and locales in order to serve a global audience. 

IBM Cognos is customizable to adopt your corporate look and feel and can be 
extended and integrated into other applications through the IBM Cognos SDK. 

 

This is a high level diagram. Detailed information can be found in the IBM Cognos Administration course regarding 
scalability and flexibility. An example of flexibility is that SDK applications and Framework Manager can bypass the 
gateway and communicate directly with the IBM Cognos Server. 
IBM Cognos BI, IBM Cognos Planning and IBM Cognos Controller all use the IBM Cognos architecture. Planning and 
Controller portions are not illustrated here. 
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IBM Cognos BI Security

 The IBM Cognos BI security model combines existing 
enterprise security solutions with IBM Cognos BI 
security to achieve:
 Authentication - Who are you?
 Authorization - What can you see/do?
 Administration – What/where can you manage?

 

IBM Cognos BI authentication is based on the use of third party authentication 
providers. These define users, groups, and roles used for authentication. User names, 
IDs, passwords, regional settings, and personal preferences are some examples of 
information stored in the providers. 

Authorization is the process of granting or denying access to content, and specifying 
the actions that can be performed on that content, based on a user identity. 
Authorization assigns permissions to users, groups, and roles that allow them to 
perform actions, such as read or write, on objects, such as folders and reports. 
Permissions can be granted to users, groups, or roles directly from authentication 
providers or through membership in Cognos namespace groups and roles. 

The Cognos namespace is the built-in namespace from IBM Cognos BI. It contains the 
IBM Cognos objects, such as groups, roles, data sources, distribution lists, and contacts. 
During the content store initialization, built-in and predefined security entries are 
created in this namespace, and include default access to functionality.  

You can configure and administer IBM Cognos BI security using IBM Cognos 
Configuration and IBM Cognos Administration.  
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IBM Cognos BI Groups and Roles

System
Administrators

Authors

Consumers

 IBM Cognos BI provides default groups and roles for 
security such as:

Readers

Query Users Analysis Users

 

Take advantage of IBM Cognos BI groups and roles from the Cognos namespace to 
secure your IBM Cognos environment and content. The group or role to which a user 
belongs determines how much access the user has to the IBM Cognos environment 
and functionality. For example, if you are a member of only the Consumers role, you 
cannot access any of the IBM Cognos studios. 

Besides the default groups and roles, you can create new groups and roles that are 
specific to your IBM Cognos needs. Simply add users from your authentication source 
to specific groups and roles as required. 

Not only can you use the groups and roles defined in the IBM Cognos namespace to 
control access to contents, you can use groups in your authentication provider as well. 

 

 
Using the IBM Cognos namespace does not require the IT department and creates a more portable environment. 
There are many different groups and roles the administrator can use to restrict what you can see, what you can do, etc. 
See the Predefined Entries section of the Administration and Security Guide for detailed information on the predefined 
groups and roles as well as the anonymous user. 
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Demo 1: Explore IBM Cognos BI 
 

Purpose: 
As an introduction to IBM Cognos BI, you will briefly explore one of 
the modeling tools, the portal, and various BI studios and desktop 
application to familiarize yourself with the environment and BI 
workflow. 

Task 1. Explore IBM Cognos Framework Manager. 

You will examine a model in IBM Cognos Framework Manager. 

1. From the Start menu, point to All Programs\IBM Cognos 10, and then click 
IBM Cognos Framework Manager. 

2. Click Open a project, navigate to D:\Program Files\IBM\cognos\c10\ 
webcontent\samples\models\great_outdoors_warehouse, and then click 
great_outdoors_warehouse.cpf. 

3. Click Open. 

In all tasks, ensure that you are logged in as admin/Education1. 
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4. In the User ID box, type admin, in the Password box, type Education1, and 
then click OK. 

The results appear as follows: 

 
IBM Cognos Framework Manager is a modeling tool used to create packages 
for use in the IBM Cognos studios. Its purpose is to reduce the complexity of 
the underlying data source by creating user-friendly views of the business for 
authors and analysts in the IBM Cognos environment. IBM Cognos 
Framework Manager can also be used to model and publish SAP BW metadata 
packages as well as publish other Online Analytical Processing (OLAP) 
packages such as Microsoft Analysis Services cubes. 
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5. In the Project Viewer pane, expand go_data_warehouse\Database 
view\Sales and marketing data. 

The results appear as follows: 

 
Metadata modelers work in a project with several object types to create 
organized views of the business with any required business logic, and remove 
any ambiguity that might occur. These views are then placed in packages and 
published to IBM Cognos Connection. 
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6. Collapse go_data_warehouse, and then expand Packages. 

The results appear as follows: 

 
Packages can be a subset of the metadata model, or the entire model depending 
on the requirements. Once published, authors and analysts can choose from the 
objects contained in the package to create reports. Take note of the package 
names, as you will see them in IBM Cognos Connection shortly. 

7. Expand Data Sources. 

The results appear as follows: 

 
Data Sources contain the information that IBM Cognos uses to connect to and 
retrieve data from the underlying data sources cited in the model. 

8. Close IBM Cognos Framework Manager. 
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Task 2. Explore IBM Cognos Connection. 
You will review the centralized portal and navigate the content structure of 
packages and reports.  

1. Start Internet Explorer, and then in the url box, type 
http://localhost:88/ibmcognos. 

2. Log on as admin/Education1. 

The results appear as follows: 

 
By default, you are presented with a welcome page from which you can choose 
several activities to perform, such as to query or analyze your data, or perform 
administrative tasks. Depending on the role to which you belong, you may have 
more or less capabilities in the IBM Cognos environment. 
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3. Click IBM Cognos content. 
The results appear as follows: 

 
Here you will find public content, found on the Public Folders tab, or personal 
content, found on the My Folders tab. You also have the ability to create more 
personal tabs to suit your needs or to share with others. Content, including 
reports, analyses, and portal pages, are managed and organized in this area. 



O V E R V I E W  O F  I B M  C O G N O S  B I  ( V 1 0 . 2 )  

© 2003, 2012, IBM Corporation 1-19 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

4. Click Samples, and then click Models. 

The results appear as follows: 

  
Notice the packages named GO Data Warehouse (analysis) and GO Data 
Warehouse (query). These are the packages you saw in the IBM Cognos 
Framework Manager project earlier that have been published here. 

Packages, by default, are indicated by a blue folder, and regular folders are 
yellow in color. Both types of folders can contain reports, analyses and other 
content. 

5. Click GO Data Warehouse (query), and then click Report Studio Report 
Samples. 

The results appear as follows: 

 
Here you see several reports based on the GO Data Warehouse (query) 
package, a model based on a relational data source. 
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Task 3. View reports in IBM Cognos. 
You will open an existing report based on a relational package and a report 
based on a dimensional data package. 

1. Click Total Revenue by Country. 

2. Click Select all, and then click Finish. 

The results appear as follows: 

 
The report is displayed in IBM Cognos Viewer. When the Total Revenue by 
Country link was clicked, the report was run and the underlying relational data 
source was queried for data. This query is needed because there was no saved 
output for the report. If the report had been previously run and saved, the 
saved version, by default, would appear in IBM Cognos Viewer. The report 
would display a snapshot of the data at the time it was last run and in the format 
specified by the person who ran the report. Formats include HTML, PDF, 
Excel, and XML.  

3. In the top right corner, click Return . 

You will now run a report based on a dimensional package. 
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4. Click the Public Folders link shown below: 

 
Using the path illustrated here, you can easily navigate the content found in 
IBM Cognos Connection. 

5. Under Name, click Samples_PowerCube > Cubes > Sales and Marketing 
(cube) > Report Studio Report Samples. 

6. Click Top Retailers by Country. 
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7. In the prompt, click Extra Sport, and then click Finish. 

The results appear as follows: 

 
Again, the report is displayed in IBM Cognos Viewer. This report is based on a 
package which uses a data source that connects to an IBM Cognos PowerCube. 
Because the PowerCube is an OLAP dimensional data source, the report can 
include dimensional functions to perform common OLAP-style queries that 
compare revenue from selected top retailers for product sets across various 
time periods.  

Reports and their underlying packages can also be created based on IBM 
Cognos Dynamic Cubes dimensional data sources. With IBM Cognos Dynamic 
Cubes, you can create, edit, import, export, and deploy virtual cube models over 
a relational warehouse schema. 

8. Click Return. 
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Task 4. Create a workspace in IBM Cognos Insight. 
1. In Windows Explorer, navigate to <IBM Cognos install drive>:\Program 

Files\IBM\cognos\c10\webcontent\samples\datasources\other\profit
ability, and then double-click profitability.txt. 
The file opens in Notepad.  

This is a tab-delimited file containing seven columns. The first five columns will 
be imported as dimensions. The final two columns will be imported as 
measures. 

2. Close the Profitability.txt file. 

3. From the Start menu, click All Programs > IBM Cognos Insight > IBM 
Cognos Insight. 
IBM Cognos Insight opens to the New Workspace page. Here you can create a 
new blank workspace, open an existing workspace, or import data into a new 
workspace. 

4. Drag the Profitability.txt file from Windows Explorer to the Drag and drop 
your files area of  Getting Started page. 

You can also click Get Data > Quick Import and then browse to select the 
Profitability.txt file. 

Your data is imported and ready to use. 

5. Maximize IBM Cognos Insight. 
Notice that by default, the measures dimension is the column dimension. 

6. In the top right corner, click Use the content pane to explore and 

restructure data . 

The Content pane appears containing a cube named after the .txt file, and a 
folder containing all dimensions in the workspace. 
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7. Expand the Profitability cube and the All Dimensions folder. 

The cube contains an extra folder not found in the All Dimensions folder, 
which contains measures. 

8. Expand the Profitability Measures folder. 

The results appear as follows: 

   
There are three measures. Actual and Target were generated from the last two 
columns in the source file that contained numeric data. The count measure is 
generated automatically when you use the drag and drop or Quick Import 
methods to import data. You cannot disable this using these methods, but you 
can delete the Count measure after import.  

The Count measure is also generated using the Import Data method. Generate 
a count measure to confirm that your data was imported. The Count column in 
your crosstab should show the number of  rows that you imported. This 
number will give you a quick indication of  any duplicate or missing rows. You 
can enable or disable the creation of  the count measure in the Import Data 
wizard, by selecting the cube_name Measures dimension in the Target items 
pane, and selecting/deselecting the Generate count measure check box. 

You will remove the Count measure from the cube. 
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9. In the Content pane, right-click the Count measure, and then click Delete. 

10. Click Yes. 

Now you want to view the data from a different perspective. 

11. In the Overview area at the top of  the crosstab, drag the Total of  Month 
dimension on top of  the Profitability Measures:Actual dimension on 
columns. 

12. From the Content pane, drag the Profitability Measures:Actual dimension to 
the Overview area, and drop it on top of  the Channel dimension on rows. 

13. In the columns, collapse 2009 and 2010. 

The results appear as follows: 
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Notice that during import a time-based hierarchy was created automatically 
based on the relationship identified between the Fiscal Year and Month data in 
the source file. You can modify this behavior when using the Import Data 
method. 

To aid in your analysis, you will now create Explore Points by dragging 
dimensions to the workspace. Explore Points are widgets that list all members 
from a specific dimension. They can be used to display filtered data to view only 
relevant information and can assist in discovery of  associations between 
members of  different dimensions. They are especially useful when viewing 
sparse data. 

First you will resize the crosstab and chart widget so there is room on the 
workspace. 

14. Click Restore this widget   in the upper right corner of  the workspace. 

15. Click the widget toolbar, drag it to the upper left corner of  the workspace, and 
then resize the widget so that all dimensions appear in the Overview area. 

16. From the Content pane, drag the Product dimension to the workspace to 
create a Product explore point. 

17. Resize the Product explore point to show all Products. 

18. Repeat the previous two steps for the: 

 Channel dimension 

 Sales Division dimension 

 Month dimension 
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The results appear as follows: 

 
You will now use the Explore Points to filter the data.   

19. In the Product explore point, click Binoculars. 

Notice that the crosstab and chart change to show only Binocular sales. You can 
see that the Product dimension in the Overview area is filtering on Binoculars. 
Also notice in the Channel Explore Point that Golf  Shop and Equipment 
Rental are grayed out, indicating that binoculars are not sold through these 
channels. 

20. At the top of  the Product explore point, click Clear this explore point   
so that no members are selected. 

The crosstab and chart once again change to reflect totals for all products. 

21. In the Channel explore point, click Golf  Shop. 

Notice that the crosstab and chart change to show only Golf  Shop sales. Also 
notice in the Product explore point, that all of  the products are grayed out 
except for the five products that are sold in the Golf  Shop Channel. 
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22. Clear the Channel explore point, and then in the Sales Division explore point, 
click Southern Europe. 

Notice that the crosstab and chart change to show only Southern Europe sales. 
As well, in the Channel explore point, all of  the channels are grayed out, except 
for the four channels that operate in Southern Europe. 

23. In the Sales Division explore point, click Central Europe.   

When you select another member in the same Explore Point, the first member 
is no longer selected. You want to view data for Southern and Central Europe. 

24. In the Sales Division explore point, Ctrl+click Southern Europe. 

The crosstab and chart now display data for two sales divisions. 

25. Clear the Sales Division explore point. 

You can also search for members in each of  the Explore Points. 

26. In the Product explore point, click Search , type Woods, and then select it 
in the explore point. 

Notice that the crosstab and chart change to show only Woods sales, and the 
other explore points are adjusted to reflect only Woods. 

27. Clear the Product explore point. 

Now you will add an Explore point for measures. You have the option of  
displaying only those measures you wish to see in the crosstab and chart. 

28. From the Content pane, drag the Profitability Measures dimension to the 
workspace to create a Profitability Measures explore point. 

29. In the Profitability Measures explore point, click Actual. 
The crosstab and chart change to show only Actual sales. 
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30. In the top left corner, on the menu bar, click the Actions menu , and 
then click Save As. 

31. Name the file Demo 1, and then save the file to your desktop. 

The .cdd file contains both the layout and the data. This is a local copy of  the 
workspace. Workspaces that you create in Cognos Insight can be shared or 
published to IBM Cognos TM1 or IBM Cognos Business Intelligence for 
others to work with. 

The following list provides an overview of  the ways that you can share your 
workspaces with others. These options are available from the Actions menu in 
Cognos Insight. 

 Share -  sharing a workspace creates a copy of  your workspace in IBM 
Cognos Connection for other users to download and use on their computers. 
Shared workspaces in Cognos Connection can be launched from there if  users 
have installed IBM Cognos Insight. 

 Publish - publishing a workspace copies the data in your workspace to the 
Cognos TM1 server and creates an application in the IBM Cognos 
Application portal. Other users who have access to the Cognos TM1 server 
can then view your data or open the workspace from the Cognos Application 
portal. 

 Publish and distribute - publishing and distributing a workspace publishes 
your data and workspace as defined in the previous definition, and Cognos 
Insight also creates a data source connection, a package, and reports in 
Cognos Connection. Other users on the Cognos TM1 server can access your 
data in Cognos TM1, work with your workspaces in Cognos Insight, and view 
the reports in IBM Cognos Workspace Advanced and IBM Cognos 
Workspace.  

In all of  the above cases, you must be granted permissions by your 
administrator to add files to the appropriate servers. 

32. Close IBM Cognos Insight.  
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Task 5. Author a report in Cognos Workspace Advanced using 
a dimensional source. 

You will use Cognos Workspace Advanced to author a report using a 
dimensional source, include a calculation for analysis of the data, and customize 
your data by changing measures. 

1. In IBM Cognos Connection, from the Launch menu, click Cognos 
Workspace Advanced. 

2. Click Create new. 

3. Beside the package box, click the ellipsis. 

4. In the List of all packages, click Samples, click Models, and then click GO 
Data Warehouse (analysis).  
The package on which you have chosen to create your report, is based on a 
dimensionally modeled relational (DMR) model. This means that the model 
developer has provided dimensional information to a relational model to allow 
authors and analysts to perform OLAP-style queries at run time on a relational 
data source, including the ability to drill up and drill down in the data.  

5. Click OK. 

6. Double-click Crosstab to open a new crosstab report. 

Cognos Workspace Advanced opens, with a report layout area on the left, and 
the data tree displayed on the Source tab in the pane on the right. By default, 
the tree displays members. 

7. On the Source tab, expand the Sales and Marketing (analysis) folder, and 
then expand the Sales folder. 

8. Expand the Time hierarchy . 

There are 4 members displayed in Time: 2010, 2011, 2012, and 2013. 

9. On the toolbar, above the Source tab, click View Metadata Tree . 
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10. On the Source tab, expand the Sales and Marketing (analysis) folder, 
expand the Sales namespace, and then expand the Time dimension. 

The Time hierarchy is displayed. You are now dealing with metadata objects 

such as dimensions , hierarchies , levels , and facts . This is 
different from step 5, where only hierarchies and members were displayed. 

11. Expand the Time hierarchy. 

Under the Time hierarchy, the Members folder is displayed, along with levels 
such as Year and Quarter.  

12. Expand the Members folder, and the Time member. 

Within the Members folder is the Time member, and the members 2010, 2011, 
2012, and 2013. 

With dimensional data, you can quickly select the view that displays the 
elements you want to work with by using the View Members Tree button or the 
View Metadata Tree button. 

Now you will enable the report for drilling and populate the report layout area. 
Enabling drill capability is only required for consumers when they run the 
report and it is rendered in IBM Cognos Viewer. Drill capability is available by 
default when viewing live data in Cognos Workspace Advanced. 

13. From the Data menu, click Drill Options, select the Allow drill-up and drill-
down check box, and then click OK. 

14. On the toolbar above the Source tab, click View Members Tree . 
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15. On the Source tab, from Sales and Marketing (analysis) > Sales, add the 
following items to the report by dragging each to the report layout: 

 Columns drop zone: Time hierarchy 
 Rows drop zone: Products hierarchy 
 Measures drop zone: Sales fact > Revenue measure 

The results appear as follows: 

 
The live data values automatically populate the crosstab as you add each 
element, and there is no need to run the report separately as you develop it. 

16. Click Camping Equipment. 
The results appear as follows: 

 
Notice that Camping Equipment is now an underlined item, indicating that it is 
available for drill operations. You can drill down and up on these items to 
further analyze your data. The same type of behavior applies to OLAP data 
sources.  
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17. Click Camping Equipment again, and then click Cooking Gear. 
The results appear as follows: 

 
You have now drilled down to a lower level of detail. In this case you are 
viewing all the product types within the Camping Equipment product line. 

Notice that Cooking Gear is an underlined item. At this point, you could drill 
down on Cooking Gear to view all the products within the Cooking Gear 
product type, but instead you will drill back up to the product line level. 

18. Right-click Cooking Gear, point to Explore, and then click Drill Up. 

19. From the View menu, click Page Design. 

The results appear as follows: 

 
The crosstab is now filled with placeholders, instead of the live data. You can 
see the set of members of Time and Products, in the columns and rows 
respectively, and the Revenue measure placeholders. To see the data values 
when working in Page Design mode, you will run the report.  
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20. On the toolbar, click Run Report . 

The results appear as follows: 

 
The report opens in IBM Cognos Viewer displaying data values. Notice that all 
the column and row items in the report are underlined. Consumers can drill 
down and up on these items to further analyze data. 

21. Close IBM Cognos Viewer. 
You will now add a chart to this report. 

22. Click a cell in the crosstab. 

23. In the right pane, click the Toolbox tab, and then drag a Chart object below 
the crosstab. 

24. In the left pane click Bar, and then in the right pane click Clustered Cylinder 
Bar with 3-D Effects . 
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25. Select the Fill with data check box, and then click OK. 

The bar chart is displayed below the crosstab. The chart is automatically 
populated with the data items (as placeholders) from the crosstab. 

 
26. From the View menu, click Page Preview. 

The crosstab and chart display actual data values. 
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27. Click the title text to change the focus from the chart. 

The results appear as follows: 

 
28. In the lower right corner of the chart, drag the resize corner to enlarge the chart 

to be the same width as the crosstab. 

Charts can easily be resized using this method. 

Now that you have reviewed the revenue for the product lines over the years, 
you want to change the measure to display quantity. 
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29. Click the Source tab, and then from Sales fact, drag Quantity to the measures 
area on the crosstab. 

The crosstab displays the new measure. 

30. Right-click the chart, and then click Update Chart from Crosstab. 

The chart updates to display the quantity values based on the crosstab. 

You want to analyze the previous year-to-year percent difference of quantity for 
2011 and 2012. To do this, you will create a variance calculation using a preset 
calculation in Cognos Workspace Advanced. 

31. In the crosstab, click the 2011 column header, and then Shift-click the 2012 
column header.  

32. Right-click 2012, point to Calculate, and then click % Difference (2011, 2012).  
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33. Resize the chart if necessary. 

The results appear as follows: 

 
A new column displays the calculated values for you to review. 

Task 6. Author a report in Cognos Workspace Advanced using 
a relational source. 

You will now use Cognos Workspace Advanced to author a List report that is 
based on a relational source. 

1. On the toolbar, click New , and then click No to saving the report. 

2. Beside the Package box, click the ellipsis, and then under Public Folders, 
expand Samples > Models. 
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3. Click GO Data Warehouse (query), and then click OK. 

This is a package based on a relational model. OLAP-style queries are not 
possible with this package. 

4. Click List, and then click OK. 

Cognos Workspace Advanced opens, with a layout area for a List on the left, 
and the data tree displayed on the Source tab in the pane on the right. Notice 
that above the Source tab, you no longer have the option to toggle between 
viewing members and metadata. When working with relational sources, your 
only option is to work with metadata. 

For the List report you are creating, you will be grouping some of the columns 
to remove duplicate items within them and make the report easier to read. 
Along with your grouped columns, you want to include a summary of the data 
for each level of grouping. When working with a grouped List report, the 
default behavior in IBM Cognos Workspace is such that a summary is not 
automatically generated after grouping is applied.  

If you want to create a grouped List report, and have summaries generated 
automatically when the grouping is applied, you must configure an environment 
property in IBM Cognos Workspace Advanced. Once applied, every time you 
create a grouped List report, summaries will be automatically generated. This 
property has no impact on List reports that were created prior to the property 
being set. For these reports, you must add summaries manually. 

5. From the Tools menu, click Options. 

6. Click the Report tab, select the Automatic group and summary behavior for 
lists check box, and then click OK. 

7. On the Source tab, expand the Sales and Marketing (query) folder, the Sales 
(query) namespace, and the Time query subject. 

You are now working with namespaces , query subjects , and query 

items . 
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8. Add the following query items to the report by double-clicking them: 

 Time query subject: Year query item; Month query item 

 Products query subject: Product line query item; Product type query 
item; Product query item  

 Sales fact query subject: Revenue query item 
9. Click the Year column header, and then Ctrl-click Month, Product line, and 

Product type. 

10. On the toolbar, click Group . 

The results appear as follows: 

 
This is a basic list report with some grouping applied to make the report easier 
to read. Summaries have been automatically generated at each level of grouping. 
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11. On the toolbar, click Run Report. 
The results appear as follows: 

 
Notice that this report does not contain underlined items. You cannot drill 
down on these items to further analyze your data. This is because you are 
working with a relational source that has no dimensional information applied to 
it. 

You will now save the report and open it in Report Studio to add a corporate 
graphic and a prompt page. 

12. Close IBM Cognos Viewer, and then on the toolbar, click Save . 

By default the report is saved in the folder of the package on which the report is 
based. You can save your report to any location that you have access to. You 
can also copy/cut and paste your report and other objects to organize content 
in the portal. 
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13. Under Save in, click My Folders, and then in the Name box, type Product 
Revenue. 

14. Click Save, and then close IBM Cognos Workspace Advanced. 

You will now open this report in Report Studio and continue to modify it. 
Because IBM Cognos Workspace and IBM Cognos Report Studio share the 
same report specification, reports can be authored in one studio and opened in 
the other.  

Task 7. Enhance a report in Report Studio 
1. In IBM Cognos Connection, click the My Folders tab, and then beside the 

Product Revenue report, under the Actions column, click Open with Report 
Studio – Product Revenue. 

The results appear as follows: 
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The report, which opens in Report Studio, can now be enhanced with features 
that are not available in Cognos Workspace Advanced. You will begin by 
adding a corporate graphic. Note: you are now in a design environment and if 
you wish to see the data returned by the report, you must run the report. 

2. In the left pane, click the Toolbox  tab. 

3. Drag an Image object to the left of the Block object that contains the Text 
Item (that contains the text Double-click to edit text), as shown below: 

 
The results appear as follows: 

 
4. Right-click the Image object, and then click Edit Image URL.  

5. Click Browse, in the list, select logo_great_outdoors.gif, and then click OK. 

6. Click OK, and then click the Text Item object (that contains the text Double-
click to edit text) to remove focus from the image object. 

The results appear as follows: 

 
You will now add a prompt page to your report to allow users to filter on a 
particular year of data. Prompting is also available in Cognos Workspace 
Advanced. However, in Report Studio you can create individual prompt pages, 
as well as additional report pages, to help you control the look, feel, and flow of 
the report. 
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7. In the middle pane, point to Page Explorer, and then click Prompt Pages. 

8. From the Toolbox tab, drag a Page object to the Prompt Pages pane. 

The results appear as follows: 

 
9. Point to Page Explorer, and then click Prompt Page 1. 

10. In the left pane, click the Toolbox tab, and then drag a Value Prompt object 
to the prompt page layout. 

11. In the Create a new parameter box, type Year, and then click Next. 
12. Beside the Package item box, click the ellipsis, and then navigate to Sales and 

Marketing (query) > Sales (query) > Time. 

13. Click Year, click OK, and then click Next. 
14. Ensure that Create a new query is selected, and then click Finish. 

15. Click the Value Prompt object, and then in the Properties pane, under 
General, click the Multi-Select property. 



O V E R V I E W  O F  I B M  C O G N O S  B I  ( V 1 0 . 2 )  

© 2003, 2012, IBM Corporation 1-45 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

16. In the list, click Yes, and then on the toolbar, click Run Report. 
The result appears as follows: 
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17. Click 2010, and then click Finish. 

The results appear as follows: 

 
The report displays the image you inserted as well as data for the year 2010. 

This is a simple example of enhancing a report with Report Studio. Report 
Studio is capable of many advanced authoring techniques to create professional, 
dynamic, and robust reports.  

18. Close IBM Cognos Viewer, and then in Report Studio, from the File menu, 
click Save As. 

19. Under Save in, click My Folders, and then in the Name box, type Product 
Revenue: Select Year. 

20. Click Save, and then close Report Studio. 
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Task 8. Customize a workspace in Cognos Workspace. 
You will use IBM Cognos Workspace to customize and use a workspace. You 
will modify a filter, delete an element, add a report part, save the workspace, and 
add an annotation to the report data. 

1. In IBM Cognos Connection, from the Launch menu in the top right corner, 
click Cognos Workspace.  

2. On the Getting Started Page - IBM Cognos Workspace, click Open 
Existing, navigate to Samples > Models > Cognos Workspace Samples > 
Marketing Workspace, and then click Open. 

The workspace opens in Cognos Workspace. 

3. From the Actions  menu, click Edit Workspace Style. 

4. Click the Widgets tab, select the Show Titles check box, and then click OK. 

The workspace contains a slider filter named Slider Filter, a select value filter 
named Campaign name, a select value filter named Product line, and four report 
widgets. 

5. From the Actions menu, click Save As, and then save the workspace in My 
Folders as My Marketing Workspace. 

6. In the Slider Filter, drag the slider to 2012. 

The results appear as follows: 

 
The Advertising cost by year report widget, which communicates with the 
Slider Filter, is refreshed to reflect the modified filter requirements.  

You want to delete one report widget to customize your workspace. 
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7. Click the Promotion plan versus promotion revenue report widget, and then 
from the widget Actions menu, click Remove from Workspace, and then 
click Remove to confirm. 

You want to change the layout of the workspace.  

8. Click the Year slider filter and drag it near the top of the canvas, and then 
repeat with the Product line select value filter and the Advertising cost by 
year report widget. 

A section of the results appear as follows: 

 
9. On the Cognos Workspace toolbar, click Insert, and then click Insert 

Content. 
On the right side, a content pane displays Content and Toolbox tabs. 
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10. On the Content tab, navigate through the tree by expanding Public Folders > 
Samples > Models > GO Data Warehouse (query) > Report Studio 
Report Samples. 

You can see the reports stored in the folder. Usually, a report would be the end 
of your navigation capability, however Cognos Workspace allows you to 
leverage report parts in existing reports. 

11. Expand Total Revenue by Country > Page 1. 

The tree expands to display chart and crosstab report parts that exist in the 
current report. You want use one of these report parts in your workspace. Also 
notice that the report includes a prompt page 

12. Drag Crosstab11111 to the canvas, below the Advertising cost by year report 
widget. 

13. In the prompt, click Select all, and then click Finish. 

A new report widget is placed on the canvas, and the crosstab is displayed.  

You want to add a comment about the data displayed in the chart. First, you 
will save the workspace. 

14. From the Cognos Workspace toolbar, click Save. 
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15. In the new crosstab report widget, click the intersection of Harbour Pty Ltd. 
and Camping Equipment. 
The results appear as follows: 

 

16. On the report widget toolbar, click Comment , click Add – 571,323.6, 
and then in the box, type: Investigate which order methods are used, and 
then determine what should change to improve revenue.. 

17. Click Done. 

A small red triangle at the top right of the cell indicates that a comment is 
available for reviewers. 
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18. Place the cursor over the red triangle. 

The results appear as follows: 

 
The comment displays, with the name of the author and the date and time that 
the comment was added. Reviewers who see this workspace, can review this 
comment, and add their own comments. 

19. On the Cognos Workspace toolbar, click Save. 

20. From the Actions menu, point to Launch and then select IBM Cognos 
Connection. 

You are returned to IBM Cognos Connection. 
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Task 9. Explore preferences. 

1. On the IBM Cognos Connection toolbar, click My Area Options . 

The results appear as follows: 

 
Here you can view and manage: 

 Inbox (notification requests and ad hoc tasks) 

 Watch Items (user-specified rules to receive alerts based on values in a 
report) 

 Personal Preferences 

 Activities and Schedules (such as reports you are running or have run in the 
past, as well as reports you have scheduled to run) 
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2. Click My Preferences. 

The results appear as follows: 

 
On the General tab you can configure your personal portal preferences. For 
example, you can change the UI language and, if your data and metadata 
support it, you can change your content language as well. You can also enable 
bidirectional language support, for example for Arabic and Hebrew text. This 
lets you control the entry and display of bidirectional text strings in IBM 
Cognos applications. The affected content includes entry names, descriptions, 
labels and tooltips, and structured text, such as email addressees and file paths, 
as well as comments in Cognos Viewer. 
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3. Click the Personal tab. 

The results appear as follows: 

 
On this tab you can see your personal information as well as which groups and 
roles you belong to and which capabilities you have in the IBM Cognos 
environment (not all elements are shown in the screen capture). Depending on 
your authentication provider and capabilities, information on this page will 
differ. 
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4. Click the Portal Tabs tab. 

The results appear as follows: 

 
Here you can manage your portal tabs by adding, removing, or changing the 
order of the tabs. 

5. Click Cancel. 
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Task 10. Explore IBM Cognos Administration. 
1. From the Launch menu, click IBM Cognos Administration. 

The result appears as follows: 

 
This portion of the portal requires administrative access and allows you to 
monitor and administer IBM Cognos including servers, security, capabilities, 
data source connections, and the deployment of content. 

2. Click Log Off, and then close Internet Explorer. 

Results: 
As an introduction to IBM Cognos BI, you briefly explored one of the 
modeling tools, IBM Cognos Connection, and various BI studios and 
desktop applications to familiarize yourself with the environment 
and BI workflow. 
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Extend IBM Cognos BI Enterprise

 IBM Cognos provides a wide variety of ways to extend 
IBM Cognos BI.
 For more information, please visit the IBM Cognos 

Web site 
http://www-01.ibm.com/software/data/cognos/.

 
 

 

Cognos products that extend IBM Cognos BI include: 
 IBM Cognos for Microsoft Office (integrate IBM Cognos content with MS Office) 
 IBM Cognos Mobile (IBM Cognos content on mobile devices) 
 IBM Cognos Analysis for Microsoft Excel (multidimensional analysis on IBM Cognos BI data in MS Excel 

spreadsheets) 
 IBM Cognos Mashup Service 

For developers, there is also Composite, which allows for access to an even wider variety of data sources, and the IBM 
Cognos SDK for customization and application development. 
For those requiring access to realtime monitoring of operational data, IBM Cognos offers IBM Cognos BI Real-time 
Monitoring, which delivers highly visual, interactive, and self-service dashboards, data integration, analysis, and reports..
You can incorporate TM1 widgets into IBM Cognos to allow users to interact with financial plans. 
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Summary
 At the end of this module, you should be able to:
 describe IBM Cognos Business Intelligence (BI) 

and its position within the IBM Smarter Analytics 
approach and offerings
 describe the IBM Cognos 10 Family of offerings

 describe IBM Cognos BI enterprise components
 describe IBM Cognos architecture at a high level

 describe IBM Cognos BI security at a high level
 explain how to extend IBM Cognos BI

 

 

 
 



 

 

 

 

2   
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Identify Common Data 
Structures

IBM Cognos BI
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Objectives
 At the end of this module, you should be able to:
 define the role of a metadata model in Cognos BI

 distinguish the characteristics of common data 
structures
 understand the relative merits of each model type

 examine relationships and cardinality
 identify different data traps
 identify data access strategies

 

This module will focus on industry standard data structures. This knowledge is essential 
before beginning a metadata modeling project. Framework Manager topics will be 
covered in subsequent modules. 

When referring to a modeler in this module, we are referring to a data modeler, not a 
metadata modeler. 
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Examine the Role of an IBM Cognos 
Metadata Model
 An IBM Cognos metadata model provides a business 

presentation view of an organization’s data sources.
 BI users use the model to analyze and report on their 

data sources.

Reporting Layer

IBM Cognos Metadata Model

Relational Cubes OtherFiles

Reporting Layer

IBM Cognos Metadata Model

Reporting Layer

Relational

IBM Cognos Metadata Model

Reporting Layer

FilesRelational

IBM Cognos Metadata Model

Reporting Layer

CubesFilesRelational

IBM Cognos Metadata Model

Reporting Layer

OtherCubesFilesRelational

IBM Cognos Metadata Model

Reporting Layer

 

A metadata model can hide the structural complexity of your underlying data sources. 
By creating a metadata model, you have more control over how your data is presented 
to end users. You can also choose which data to display to your end users and how it 
will be organized. The overall goal of modeling the metadata is to create a model that 
provides predictable results as well as an easy-to-use view of the metadata for authors 
and analysts. 

Your underlying data sources may be very diverse. For example, you may have 
operational or reporting data in one or more relational databases. You may also have 
legacy data in various file formats, such as text, comma separated values (.csv), and 
extensible markup language (XML). You may even have online analytical processing 
(OLAP) sources that include cubes (such as Cognos PowerCubes), as well as other 
sources such as SAP BW.  
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 You can work with both relational and dimensional 
data sources in IBM Cognos BI.

 There are several different model types that support 
these data sources:
 relational (operational and reporting models)

 dimensionally modeled relational (DMR)
 online analytical processing (OLAP) 
multidimensional OLAP (MOLAP)

 relational OLAP (ROLAP)

Data Sources and Model Types

 

Relational models have a basic metadata structure that looks like tables and columns in 
a database. Relational models can have either an operational (normalized) or reporting 
structure (star-schema). You can use Framework Manager to transform metadata from 
an operational data source into a model that optimizes it for reporting.  

Dimensionally Modeled Relational (DMR) models are built from relational data 
sources, but are modeled with a dimensional structure (like OLAP) consisting of 
dimensions, hierarchies, and measures. Using Framework Manager, you can add 
dimensional metadata to model objects, which enables drill-through capabilities in 
Cognos BI. 

OLAP models point to dimensional data sources, such as IBM Cognos PowerCubes, 
which are built using their own modeling tools, such as Transformer. 
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TrailChef Kitchen Kit

TrailChef Canteen 

TrailChef Water Bag 

Product

Auto Pilot
Astro Pilot 
Aloe Relief 
Product

RelationalOLAP/DMR

Members

Values

Differentiate Data Entities

  

OLAP and DMR data entities are different from relational data entities: 

 values (relational) 
 members (OLAP and DMR) 

When you create a report using a dimensional model, you work with the member. Each 
member has certain properties such as a member key and member caption. Report 
authors and consumers see the member caption. Each member is defined and 
identified by its member unique name (MUN), which describes its position in the 
dimensional structure. 
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Operational
Customer
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Order
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Sales
Area

Sales
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Order
Detail

Product
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Product
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Product

1..1 1..1

1..n

1..1

1..n

1..1

1..n

1..1

1..n

1..1

1..n
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Reporting

Order
Fact

Sales
Rep

Customer Product

Date

0..n
1..1

0..n
1..1

0..n
1..1

0..n
1..1

Examine Relational Models: Operational vs 
Reporting

 

Operational databases are: 

 used to track the day-to-day operations of a business 

 usually normalized or part of an enterprise resource planning (ERP) vendor 
package 

Reporting databases are: 

 typically a copy of the operational data 

 structured to make reporting faster and easier 

 usually dimensional, taking the form of a star schema design 

In general, we recommend that you create a logical model that conforms to star schema 
concepts. This is a requirement for IBM Cognos Analysis Studio and has also proved 
to be an effective way to organize data for your users. 

 

 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

2-8 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

© 2012 IBM Corporation

Examine Operational Databases

Operational databases:

 are designed to maximize accuracy and minimize 
redundancy

 are optimized for writing and updating data rather 
than reading data

 often result in monolithic designs with multiple 
joins
 impact the speed of large queries

 

It can be difficult to report from an operational database because: 

 reading the data can impact the performance of the system 

 the number of tables that must be joined to satisfy a business question can be 
prohibitively large 

 a more complex database requires more metadata modeling efforts to make it 
consumable by business users 

Operational systems are designed with one goal in mind: to get data into the database 
quickly. These databases are normalized to reduce redundancy. Having little to no 
redundancy ensures that there is data integrity and that database triggers function 
properly, so that the right data is captured. 
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Customer
Type
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Order
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Order
Detail

Product
Line

Product
Type
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1..1
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1..1
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1..1

0..n

1..1

0..n

1..1
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1..1

1..n
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0..n

 "Show all customer types 
that bought from a 
product line."  

 The query must check 
data in seven tables 
before returning a result 
set.

Query requires 7 tables

Example of an Operational Database Query

 

Operational databases may be too complex for general reporting. As a result, reports 
that are generated against these structures may take a long time to run. They may also 
have unpredictable results. 

As shown in the slide example, a report may need to access many tables to retrieve all 
the necessary data. 
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The same query only requires 3 tables

Order
Fact

Sales
Rep

Customer Product

Date

0..n
1..1

0..n
1..1

0..n
1..1

0..n
1..1

Example of a Reporting Database Query

 Transactional data is stored in a fact table

 Reference data is stored in separate dimension tables

 

A star schema is a design with two basic components: 

 a central table, known as the fact table (typically numeric data) 

 satellite tables, known as the dimension tables 

Because a star schema database contains fewer tables than a fully normalized database, 
query performance is much faster. 

 A typical query against a star schema database focuses on the central fact table 
and makes integrity checks against the related dimension tables.  

 If the query is to retrieve information about a specific subject area only, such as 
all the products that belong to a particular product line, then the query will be 
even faster. 
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 Collapse the relationships 
to form dimensions 
(perspectives)
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Create a Star Schema from an Operational 
Model

 

Each table in a star schema database will contain an expanded set of data. 

Extract Transform and Load (ETL) tools can be used to create a star schema data 
warehouse, or you may use a metadata modeling tool to emulate a star schema structure 
by generating the appropriate SQL at report design time. The second option will not 
improve performance, but will yield predictable results. 

The Cognos BI ETL tool is called Cognos Data Manager. Framework Manager cannot 
create a warehouse, but it can emulate a star schema structure by collapsing query 
subjects to simplify the view and generate the appropriate SQL at run time.  

The Data Warehouse Toolkit by Ralph Kimball is a good resource for information on 
building data ware houses. 
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 Data is normalized

Moose Bootsb

Classic Tentsa

PL_DescPL#

Adult Boots12b

Child Boots11b

2

1

PT#

Family Tentsa

Pup Tentsa

PT_DescPL#

2 rows

4 rows

6 rows

Product Line Table Product Type Table Product Table

Hikers+110212

Wet Proof110111

6 Sleeper2032

4 Sleeper2012

102

101

Prod#

2 Sleeper1

1 Sleeper1

Prod_DescPT#

Before collapsing into a star schema dimension

Examine Operational Data

 

The slide example shows three normalized tables that represent three hierarchical levels. 
Products roll up into product types, and product types roll up into product lines. 

The Product Line table has two rows that indicate two lines of products sold by the 
company.  

The Product Type table contains four rows to indicate the four types of products that 
fall under the previous two product lines (two types per product line).  

The Product table contains the greatest level of detail. It holds 6 rows to represent the 6 
products that fall under the four product types. 
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 Data is de-normalized

6 rows

Product Dimension Table

Adult Boots

Child Boots

Family Tents

Family Tents

Pup Tents

Pup Tents

PT_Desc

Moose Boots

Moose Boots

Classic Tents

Classic Tents

Classic Tents

Classic Tents

PL_Desc

B

B

A

A

A

A

PL#

Hikers110212

Wet Proof110111

6 Sleeper2032

4 Sleeper2012

102

101

Prod#

2 Sleeper1

1 Sleeper1

Prod_DescPT#

After collapsing into a star schema dimension

Examine Reporting Data

 

The slide example shows a de-normalized dimension table created from the three 
normalized tables shown on the previous slide.  

The Product Line table forms the first two columns of the new dimension table (PL# 
and PL_Desc), the Product Type table forms the next two columns (PT# and 
PT_Desc), and the Product table forms the last two columns (Prod# and Prod_Desc). 

The main characteristic of this table is its redundancy. Note that each product line 
(Classic Tents and Moose Boots) is repeated, once for each product that the product 
line contains. The same applies for product type. 

This type of table is unsuitable for a normalized system, but is ideal for a reporting and 
querying structure. 
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Examine Fact Tables

 Fact tables contain the (usually additive) values by 
which a company measures itself:
 Standard Selling Price - not additive
 Sale Amount - additive

Product

Time

Customer

Fact Table
Dimension Tables

Product Key
Customer Key
Time Key

Sales Revenue
Quantity……………………….

Measures

Foreign Keys

 

Fact tables are the focal point of any star schema, and typically contain the most rows. 
There are typically no descriptive attributes in a fact table. Instead, there are foreign 
keys that relate to the dimension tables, which contain descriptive attributes. 

Facts in a fact table are also known as metrics, measures, or key performance indicators. 
There are cases where you may encounter factless fact tables, in which only foreign 
keys are found. For example, in the case of a library, you may have a fact table that only 
contains a book key, a customer key, and a day key, which records which books were 
checked out by which customer and when. 
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Examine Dimension Tables

 Dimension tables provide descriptive information.

 Dimension tables may be "conformed" so that they 
are applicable to multiple fact tables across the 
business.

Product

TimeCustomer

Fact

Dimension

Fact

Sales Inventory

Conformed Dimensions

Warehouse

DimensionDimension

Dimension

 

A conformed dimension is one which is common to several fact tables; it has the same 
meaning and content when being referred to from several fact tables. Conformed 
dimensions prevent "islands of information" by providing context to multiple potential 
queries.  

In the example above, you can query either sales or inventory data through the Product 
dimension table, the Time dimension table, or both. For example, Product acts as a 
context when you want to compare quantity sold with stock count. 
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Define Relationships

 Specify how data in one table is linked to data in 
another table.
 Relationships are implied in the physical data 

(modeler explicitly declares these relationships) 
Modeler formulates the reality of the business by 

configuring the relationships

 

A relationship states a connection or an operational business rule, such as: 

 a sales representative sells a product 

 an employee is assigned to a department 

Relationships work in both directions. You often have to examine both directions to 
fully understand the relationship. For example: 

 a branch is composed of employees 

 an employee may work directly for a branch 

 
 



I D E N T I F Y  C O M M O N  D A T A  S T R U C T U R E S  

© 2003, 2012, IBM Corporation 2-17 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

© 2012 IBM Corporation

Identify Issues with a Star Schema

 Data is only as current as the last data load.

 Structural issues:
 the distinct count problem
 very large dimension tables

 snowflakes
 Fact issues:

 different levels of granularity (detail) in fact tables

 

Unlike an operational database, the data in a reporting database (star schema) is not live. 
Data is periodically loaded from an operational system into the reporting database (star 
schema layout). Therefore the data is only as current as the last time it was loaded. 

When reporting against a star-schema database, you may encounter difficulties in 
counting the exact number of items in the dimension, such as separate products. 

The star schema may also include large dimension tables that result in reports that run 
too slowly. These tables may be broken out into smaller tables through a normalization 
process, which in turn creates snowflake tables.  

In some cases, fact tables can have different levels of granularity. For example the data 
values may either be associated with the day level or the month level. The granularity 
may change based on the dimensions referenced in the fact table. 
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Employee Security
Number

1..1
1..1

Order 
Details

Order 
Header

1..1
1..n

Part Supplier
1..n

1..n

 One-to-One: One employee 
holds exactly one security 
number.

 One-to-Many: Each order 
header must have one or more 
order details.

 Many-to-Many: Each part may 
be provided by many 
suppliers, and each supplier 
may provide many parts.

Examine Relationships: Cardinality

 

Cardinality indicates the number of instances of an entity in relation to another entity. 

One-to-one relationships occur when one unique row in a table relates to exactly one 
row in another table. For example, each employee can only have one security number. 
One security number can only be associated with one employee. 

One-to-many relationship example: an order is taken and an Order Header table is 
populated with data such as date, customer name, and sales staff name. This table is 
related to an Order Details table that contains data about individual items sold in that 
one order, such as order detail code, product number, and quantity. Therefore a 
relationship exists between Order Header and Order Details, whereby each Order 
Header must contain one or many Order Details, and each Order Detail must appear 
on one and only one Order Header. 

Many-to-many relationships occur when many unique rows in a table relate to many 
rows in another table. The slide example shows that many suppliers may provide a 
single part. However, a single supplier may provide many parts. 
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Optional vs Mandatory Cardinality

Mandatory relationship: a 
row of data (i.e. a product) 
must exist, in order for a 
row of data in another table 
(i.e. an order) to exist.

 Optional relationship: a row 
of data (i.e. a sale) does 
not have to exist in order 
for a row of data in another 
table (i.e. sales rep) to 
exist.

Product Order
0..n

1..n

Sales Sales 
Rep1..1

0..n

 

You can specify an optional relationship (minimum cardinality of 0) when you want the 
query to retain the information on the other side of the relationship in the absence of a 
match. An optional relationship generates an outer join, which results in a null value 
when there is no data for one table that matches a row of data in another table.  

Make sure that you only define optional relationships when required, as generating 
outer joins can negatively affect performance.  

 
 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

2-20 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

© 2012 IBM Corporation

Examine Data Traps

 There are four basic data traps:

 chasm trap (many-to-many relationship)
 transitive relationship trap (more than one path 

between two tables)

 connection trap (an optional path through different 
entities)
 fan trap (multiple one-to-many relationships that 

fan out from a single table)

 

These are data modeling traps, not metadata modeling traps, so you cannot use 
Framework Manager to fix them in the data source. However it is useful to know of 
them so that you can make metadata model designs which can handle them and 
generate the appropriate SQL at run time to provide predictable results. A data trap 
does not necessarily indicate a problem, only that an area is worth inspection and 
possible refinement. 

The data modeler must carefully examine any area that does not appear to represent the 
data completely. 
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Examine Data Traps: Chasm Trap

Many-to-many relationship

 Structure cannot record and maintain data (it lets the 
information fall into a chasm)
 Not incorrect when designing at a high level (it just 

does not show all the necessary details)

PartSupplier 1..n
Which suppliers 
provide which 
specific parts?

1..n

 

In a chasm trap, more than one row in a table is related to more than one row in 
another table. 

The slide example shows that a single supplier may provide many parts, and many 
suppliers may provide a single part. 

If each supplier can potentially supply every single part, how do you report on the 
suppliers that provide specific parts? 

This is typically resolved with a "bridge" table that records the details of the relationship 
between the two tables. 
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Can a customer 
exist without an 

order detail?

Can an order exist 
without an order 
detail?

Customer

Order
Detail

Order
0..n

0..n

1..n

Which relationship is redundant: the one 
between Customer and Order Detail, or the one 
between Order and Order Detail?

1..1

1..11..1

 Exists if there is more than one path between two 
tables

Examine Data Traps: Transitive Relationship

 

A transitive relationship trap resembles a wheel shape. 

This kind of trap may make it difficult to write queries that retrieve the appropriate 
data, because it may not be clear which table columns must be included in the query. 

Going through either path produces some sort of result, but which path is the correct 
or more efficient one for your specific query? 
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Is there a direct relationship between Branch and Employee?

Division

EmployeeBranch

1..n1..n

1..1 1..1

Examine Data Traps: Fan Trap

 Identified by multiple one-to-many relationships that 
fan out from a single table

 

Fan traps are also known as parallel relationships. 

In this kind of trap, a table has two one-to-many relationships spreading out from it, 
implying that the two other tables have no connection to each other. 

The modeler should examine such traps to determine whether a crucial relationship is 
missing. 

Branch may actually have a direct relationship to Employee. 
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Division Branch Employee
1..n 1..n

1..1 1..1

What is the relationship between Branch and Employee?

If an employee does not work for a branch, do they 
work for a division?

???

1..1 1..n

Examine Data Traps: Connection Trap

 Is there an optional path through different entities?

 There must be a reliable path through all truly related 
entities

 

The slide example suggests that there may be a direct relationship between the 
Employee and Division tables. 

An employee may be able to work directly for a division, instead of working for a 
branch within a division. For example, the employee may work from a home office. 
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Examine OLAP Data Structures

Q4
Time

Q1 Q2 Q32005

Order Methods

Fax

Dimension

Jan Feb ...
Q1 Q2 ...
2005 2006 ...

Hierarchy/Levels

Start
April 1

End
June 30

Attributes

Products

Camping Equipment

Mountaineering 
Equipment

Outdoor Protection

Golf Equipment

Personal 
Accessories

Telephone
Mail

E-Mail
Web

Members

Cell

 

OLAP is an alternative data access strategy to modeling metadata for Relational models 
The OLAP structure consists of the following elements: 

 dimensions - contain members, which may be structured into hierarchies and 
levels 

 hierarchies - provide context to the level structures they contain 

 levels - provide structure for the members of a hierarchy 

 members - data entities that provide context to cell values 

 attributes - provide additional information about members 

 cells - are intersection points containing values (measures) for various members 
from different dimensions (also referred to as tuples) 

Tools that can be used to build an OLAP data structure include Cognos PowerPlay 
Transformer and SAP BW. The reporting traps just discussed should already have been 
modeled out in this kind of structure. The data represents a snap shot in time and must 
be periodically updated. 
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Examine OLAP: MOLAP vs ROLAP

 Multidimensional OLAP (MOLAP):

 transforms data into cubes that are optimized for analytic 
queries

 creates multiple copies of the cube, and the ETL process 
can be lengthy

 Relational OLAP (ROLAP):

 operates on top of a relational datasource in which data 
is modeled as star schemas

 pre-computed summaries provide faster query results

 

ROLAP is optimized to work with large data sets. It uses aggregate tables to improve 
the speed at which large queries are executed.  

You can design a ROLAP cube by using the IBM Cognos Dynamic Cube Designer., 
which is outside the scope of this course. 
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Identify Data Access Strategies

 Consider using a cube to analyze data sets that are 
not prohibitively large. 
 Consider creating a star schema to improve 

performance over an operational system. 
 If you need to access live data, you may have no 

choice but to go with an operational system.

 

The methods that you use to access your data for reporting purposes will be 
determined by your needs and by the structure and content of the data itself. 

What are acceptable performance times for your reports? If the information is required 
quickly (within seconds), consider using cubes. However, if the data set is extremely 
large, cubes may not be the solution and you may want to consider using a data mart or 
warehouse with pre-aggregated tables. 

If you require live data, you may need to go directly against your operational system. 
Remember that reporting directly against a normalized operational system may yield 
poor performance and may slow down the writing of data to the database. 

Planning and scope should be given a great deal of attention before embarking on a 
business intelligence project. 
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Summary
 You should now be able to:
 define the role of a metadata model in Cognos BI

 distinguish the characteristics of common data 
structures
 understand the relative merits of each model type

 examine relationships and cardinality
 identify different data traps
 identify data access strategies
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Gather Requirements

IBM Cognos BI
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Objectives
 At the end of this module, you should be able to:
 examine key modeling recommendations

 define reporting requirements 
 explore data sources to identify data access 

strategies

 

 

Before reviewing this module, you should review the following modules: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
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Modeling Recommendations Overview

 Define reporting requirements and data access 
strategies
 Import only required reporting objects in a phased 

approach and alter as little as possible
 Verify relationships and query item properties

Model in freehand to identify query usage
 Use model query subjects to control query generation 

and usage and to consolidate metadata

 

These recommendations will be expanded upon as you progress through the course.  
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Modeling Recommendations Overview 
(cont'd)
 Customize metadata for run time

 Specify determinants as required
 Resolve multiple ambiguous joins between query 

subjects

 Create analysis objects if OLAP-style querying is 
required
 Create the business view as a set of star schema 

groupings
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Analyze BI and Data Requirements

 Identify the business-intelligence-related problems to 
be solved
What is your data access strategy? Consider:
 reporting versus operational

metadata
multiple data sources
modeling requirements

 relationships

Recommendation #1

 

Problems to be solved include setting the scope of your project and setting its 
methodology, as well as multilingualism, performance, security, and presentation. 
You should ask questions such as: 

 Do you and the IBM Cognos users agree on the model requirements?  

 Does the data source contain the data and metadata you need?  

 Does the same data exist in more than one source?  

 Which data source tables are the fact tables, which are the dimensions, and 
which are both fact tables and dimensions? What are the keys and attributes of 
each dimension? 

 Do fact tables contain only facts and foreign keys? Do they also contain 
dimensional attributes that should be in dimension tables?  

 What are the required relationships and are there multiple paths between 
tables? 
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Interview and View Samples

 Interview authors and users to determine needs

 View reports that IBM Cognos will be replacing

Recommendation #1

 

Ralph Kimball (author on the subject of data warehousing and business intelligence) 
recommends an interview-based approach to determine report requirements. The 
focus is on what information the key business decision makers require to do their 
jobs. This will result in a framework of key performance indicators (KPI) and 
business contexts. 
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Your Data Source for this Course

 You will work with the Samples Outdoors Company 
operational relational database called GOSALES
 Presents more modeling scenarios for you to master
 You will focus on a small portion of this database to 

develop a sales reporting model

 

Although a reporting (star schema) database is recommended for performance and 
ease of use, in this course you will model an operational system to provide you with 
a wider variety of modeling techniques and prepare you for more data scenarios 
back at your place of work. 
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Time

Retailer 
by

Location

ProductSales
Fact

Order
Method

Staff
by

Location

Recommendation #1
Identify Required Business Areas

 

Before creating a Framework Manager project, you must: 

 analyze and understand your reporting requirements based on the 
business process that authors will be reporting on 

 understand your data and the structure of your data source(s) 

Upon interviewing BI users, you discover that they would like to report on sales 
data by the dimensions shown in the slide example above. 
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Retailer 
by

Location

Product

Time

Sales
Target Fact

Staff
by

Location

Recommendation #1
Identify Required Business Areas (cont'd)

 

BI users would also like to report on sales targets by the dimensions shown 
above. 
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Retailer 
by

Location

Product

Staff
by

Location

Return
Reason Time

Order
Method

Returns
Fact

Recommendation #1
Identify Required Business Areas (cont'd)

 

And finally, BI users would like to report on returns by the dimensions shown 
above. 

Knowing this information, you interview the database administrator to find out 
where this information can be obtained. You are told it is in the GOSALES 
database. 

The B5252-Requirements_Handout.doc file (in C:\Edcognos\B5252\Instructor 
Files) identifies the dimensions that relate to each fact in the GOSALES database, 
along with diagrams that give a visual representation of these relationships in a star 
schema format. This table includes more dimensions than are presented in this 
module, since additional logical dimensions will be discovered throughout the 
modeling process. It will be a useful reference as you work their way through the 
course. 
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Work in Stages

 A common tendency is to immediately import all 
metadata to meet all reporting requirements
 can create a complex set of objects to work with 

as a starting point
 Recommended approach:

 develop model in stages; start with a subset of 
report requirements 
 import additional metadata as needed

 revisit and revise as required (iterative 
development)

Recommendation #2

 

For your course model, the scenario is that you have interviewed functional users 
and have determined that you will start with a baseline project that allows reporting 
on sales by product or by order method. This postpones work on sales staff, 
location, retailer (your customers), sales targets, and returns. 

As you progress in your modeling activities, you may discover other requirements or 
the data itself may present you with other reporting options that were not thought of 
by the end users. 
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Demo 1:  Identify Data Sources 
 
Purpose: 
As the Data Modeler for The Sample Outdoors Company, your 
task is to develop a model that supports the business 
requirements of report and ad hoc query authors working with 
Cognos BI. Before you begin the modeling process, you will 
locate the data sources identified as necessary to meet those 
reporting requirements. 

Component: IBM DB2 Control Center 

Task 1. Open DB2 Control Center. 
1. From the Start menu, point to All Programs > IBM DB2 > DB2COPY1 

(Default) > General Administration Tools, and then click Control 
Center. 

2. Click OK in the Control Center View dialog. 

3. Expand All Databases > GS_DB, and then click the Tables folder. 

Task 2. Investigate Tables. 
The sales reports will be focused on orders, so note the 
ORDER_DETAILS, ORDER_HEADER, and ORDER_METHOD 
tables. 

1. Click ORDER_HEADER to view details for the ORDER_HEADER 
table in the Details pane. 

You can identify the tables related to the ORDER_HEADER header table 
by looking for foreign keys. Here you can see several keys: 
ORDER_NUMBER, RETAILER_SITE_CODE, 
RETAILER_CONTACT_CODE, SALES_STAFF_CODE, 
SALES_BRANCH_CODE, and ORDER_METHOD_CODE. You will 
now examine some of these relationships. 
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2. Click ORDER_DETAILS to view details for the ORDER_DETAILS 
table in the Details pane. 

You can see the facts needed for many reports: QUANTITY, 
UNIT_COST, UNIT_PRICE, and UNIT_SALE_PRICE. You also see 
ORDER_NUMBER, confirming the relationship to ORDER_DETAILS. 
You also see PRODUCT_NUMBER. You will confirm that this is the link 
to the Product data.  

3. Scroll down the list of tables to the PRODUCT table. 

You can see a series of tables whose names start with PRODUCT_, so you 
will have to view each one to decide if they contain data that meets the 
reporting requirements.  

4. Click PRODUCT to view details for the PRODUCT table in the Details pane. 

You see PRODUCT_NUMBER, confirming that this is the link to the sales 
(ORDER_DETAIL) data. Upon asking the Database Administrator about 
BASE_PRODUCT_NUMBER, you learn that this is for handling multiple 
brands of a given product. You see several codes, indicating foreign keys to 
PRODUCT_TYPE, PRODUCT_COLOR, PRODUCT_SIZE, and 
PRODUCT_BRAND. You also see the product facts you were looking for to 
report on: PRODUCTION_COST and GROSS_MARGIN. However you 
don't see a product name or description field. You will have to keep looking. 
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5. Click PRODUCT_TYPE to view details for the PRODUCT_TYPE table 
in the Details pane. 

You see PRODUCT_TYPE_CODE, confirming the link to PRODUCT. 
You also see PRODUCT_LINE_CODE (which you can confirm links to 
PRODUCT_LINE in a three-level hierarchy; product line>product 
type>product).  

Note the many PRODUCT_TYPE_xx columns. This is one form of 
multilingual support, a column for each language. Later in the course, you 
will see how you can modify the metadata so that authors and consumers 
can access a single product type column, which will automatically return the 
appropriate language based on the user's regional settings. Recall that you did 
not see such a list of columns for the name of the product itself in 
PRODUCT, so that table must have a different form of multilingual 
support. 

6. Click PRODUCT_NAME_LOOKUP to view details for the 
PRODUCT_NAME_LOOKUP table in the Details pane. 

Now you see PRODUCT_NAME and PRODUCT_DESCRIPTION as 
well as PRODUCT_LANGUAGE, and you can conclude that this table 
must have multiple language records for each PRODUCT_NUMBER.  

The only outstanding report item required before beginning a baseline 
project is an order method. Recall that ORDER_HEADER holds an 
ORDER_METHOD_CODE column. 
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7. Click ORDER_METHOD. 

You see the order method columns; one for each supported language in the 
data. You will need to resolve this multilingual challenge in the same manner 
you will use for PRODUCT_TYPE_xx. 

8. Close Control Center. 

Results: 
You have identified the following tables as those needed for 
the first phase of your model building, a baseline project. 
- ORDER_HEADER, ORDER_DETAILS, ORDER_METHOD 
- PRODUCT, PRODUCT_TYPE, PRODUCT_LINE, 
PRODUCT_NAME_LOOKUP 
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Summary
 You should now be able to:
 examine key modeling recommendations

 define reporting requirements 
 explore data sources to identify data access 

strategies
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IBM Cognos BI

Create a Baseline Project

 
 

 

 
Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos in Local LDAP namespace 
using the following credentials: 
• User ID: admin  
• Password: Education1 
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 At the end of this module, you should be able to:
 follow the IBM Cognos and Framework 

Manager workflow processes

 define a project and its structure
 describe the Framework Manager environment

 create a baseline project
 enhance the model with additional metadata

Objectives

 
 
 

Before reviewing this module, you should review the following modules: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
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Complex Data Source
Simple Business 
Presentation

What is Framework Manager?
 Provides the metadata model development 

environment for IBM Cognos
 Used to create simplified business presentations of 

metadata derived from one or more data sources

 

When you work in Framework Manager, you work in a project. A project contains 
metadata objects (the model) organized for report authors according to the business 
model and rules. A model in Framework Manager is a business presentation of the 
structure of the data from one or more data sources. A model defines the metadata 
objects, structure, and grouping, as well as relationships and security. 

The modeler’s job is to take the complexity of the underlying data structures and create 
simplified presentations for authors and business analysts that provide predictable 
results. These simplified views are then published as packages to the IBM Cognos 
Connection for use in the BI studios. 

Framework Manager is a Windows-based client application as opposed to Business 
Workspace, Query Studio, Report Studio, and Cognos Connection, which are Web-
based applications. 
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How does Framework Manager Connect to 
IBM Cognos BI?
 The connection between Framework Manager and the 

Cognos BI dispatcher is defined in Cognos 
Configuration

 

When installing Framework Manager on a different computer than other IBM Cognos 
BI components, the installer must define a connection that allows Framework Manager 
to communicate with the dispatcher, either directly or through a dedicated gateway. 
This connection allows the modeler to publish packages to the Cognos BI 
environment, by ensuring that Framework Manager connects to the same URI as the 
non-modeling components of IBM Cognos BI.  
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 Framework Manager 10.2 supports two query modes: 
compatible or dynamic

 dynamic query mode (DQM) is recommended for new IBM 
Cognos BI applications that have supported data sources

 DQM optimizes query planning, execution, and results in 
supported environments

 projects created in Framework Manager 10.1 (or earlier) are 
automatically in compatible query mode (CQM)

 existing CQM projects can be tested, published, or changed 
to dynamic query mode

Framework Manager Query Modes

 

When you create a project in Framework Manager 10.2, you can select which query 
mode it will use. If your data sources are supported, DQM is the recommended mode, 
as it improves query performance by reducing query complexity and using in-memory 
caching to optimize query execution.  

Projects created in Framework Manager 10.1 (or earlier versions) are automatically in 
CQM. However, you can still test model objects and publish packages in DQM, or 
even change the Query Mode property to dynamic query mode. Note that, before you 
change the mode in which you publish a package, you should use IBM Lifecycle 
Manager to identify the impact on any reports that use that package.   

This course uses CQM-enabled models, due to the restrictions of the classroom 
environment.  
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 You can create two model types: 
 relational for reporting

 dimensionally modeled relational (DMR) for OLAP-
style analysis and reporting

Relational 
Model

Dimensional 
Model

Framework Manager Model Types

 

Relational models consist of query subjects and within those, query items. 

DMR models consist of dimensional information provided by the modeler, such as 
hierarchies and levels, to allow authors to perform OLAP-style queries. 

These two model types can be developed in the same project and published as separate 
packages. In the slide example, the packages are GO Operational (query) and GO 
Operational (analysis), both published from the same project. 
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Examine a Framework Manager Project

 At the highest level, objects in a project include:

 a model organized 
into namespaces 
and folders
 data sources

 parameter maps
 packages

  

The system files of a project consist of a folder containing a project file (.cpf) and a set 
of XML files specific to that project. These files should be backed up or checked into a 
repository control system regularly to prevent data loss. A project contains the 
following objects: 

 Model - the set of metadata objects organized and modeled for report authors. 
The root of the model is a namespace that can contain other namespaces and 
folders, which are containers for organizing objects; however the names of 
objects in a namespace are qualified with the namespace name to uniquely 
identify them. This allows you to have objects of the same name in different 
namespaces. 

 Data sources - information IBM Cognos uses to connect to data sources  

 parameter maps (optional) - a list allowing the substitution of one value for 
another at run time 

 Package - a subset of the project objects that is published to IBM Cognos 
Connection for use by authors and business analysts. 
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Metadata is defined and organized by the 
following elements:

Define Framework Manager Metadata 
Elements

Data Source 
Query Subject

Model 
Query Subject

Query Item

Relationship
(scope 

relationship
for dimensional

objects)

Measure
Dimension

Regular
Dimension

Shortcut

 

In Framework Manager, you will interact with the following objects: 

 Query subjects - map to objects in the data source, such as tables, views, 
synonyms, procedures, or functions. There are three types of query subjects: 

 Data source: maps to a corresponding object in the data source and uses a 
modifiable SQL statement to retrieve the data 

 Model: maps to existing metadata in the model 

 Stored procedure: executes a database stored procedure to retrieve or update 
the data 
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 Query items - contained within a query subject and maps to a corresponding 
object in the data source. Query items are contained in query subjects. For 
example, a query subject that references an entire table contains query items that 
represent each column in the table. 

 Relationships - represent the connection that explains how the data in one 
query subject relates to the data in another. When you create a relationship, 
you define the cardinality of each end of the relationship. 

 Regular dimensions - contain descriptive and business key information, and 
organize the information in a hierarchy from the highest level of granularity to 
the lowest, allowing for OLAP-style queries. Regular and measure dimensions 
map to query items. You would work with regular and measure dimensions 
when modeling dimensionally. You model dimensionally when your report 
and business analysts require OLAP-style queries, reports, and analyses 

 Measure dimensions - a collection of facts for OLAP-style queries 

 Scope relationships - exists between measure dimensions and regular 
dimensions to define the level at which the measures are available for 
reporting 

 Shortcuts - pointer to an underlying object that can act as an alias or 
reference. In this course we mainly use shortcuts to create star schema 
groupings for presentation of logical groupings to the authors. 
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Examine the Model from the Author's Point of 
View

 

Within IBM Cognos Connection and the various studios, authors interact with a run-
time version of a subset of the Framework Manager model. This subset, which the 
modeler publishes as a package from Framework Manager to the IBM Cognos server, 
contains metadata that exists in the development model. It is packaged in a structure 
reflecting a viewpoint appropriate for report authors and business analysts. The actual 
data is not published with the package; it is retrieved from the underlying data source at 
run time.  

In Framework Manager, you can create several packages containing different subsets of 
the model.  
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Demo 1: Examine the Final Project 
 
Purpose: 
Before you begin the modeling process for your Sample Outdoors 
model, you will explore the Framework Manager UI and view the 
final results of the model you will build by the end of this course. 
This will help bring context to the tasks ahead of you. 
Components: Framework Manager, IBM Cognos Workspace Advanced  
Project:  GO Operational 
Package:  GO Operational (query) 

Task 1. Examine the Framework Manager UI and view the 
top-level objects. 

1. Launch Windows Explorer, and then navigate to C:\Edcognos\B5252\ 
CBIFM-Files\Final. 
The results appear as follows:  

 
Here you see the project files for the final Framework Manager model you will 
be building throughout this course. The cpf file is the main project file. The xml 
files store model information, preferences, session logging, action logging (each 
modeling action you make), and so on. 

Task 1: This demo is just a brief one to show the Framework Manager UI and project structure and view our goal for the 
demos and workshops over the length of the course.  
The training development process differs from the methods used in this course to create models. Therefore, log files 
have been removed from the training environment. 
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2. From the Start menu, point to All Programs>IBM Cognos 10, and then click 
IBM Cognos Framework Manager. 

3. Click Open a project, navigate to C:\Edcognos\B5252\ 
CBIFM-Files\Final, and then double-click GO Operational.cpf.  

4. Log in as admin/Education1. 

The results appear as follows:  
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Take the time to examine the different UI elements.  

Project Viewer pane:  By default this pane is on the left and provides an easy 
way to access all your project's objects in a tree format. 

Project Info pane:  This is the center pane and also provides access to the 
project's objects through various methods. Three tabs 
(Explorer, Diagram, and Dimension Map) allow you to 
create, edit, configure, or delete objects. You will use 
each of these throughout the course. 

Properties pane: This pane allows you to configure various properties for 
any of the project's objects. 

Tools pane:  This pane provides several useful tools. You can use it to 
quickly switch the project language in this pane as well as 
view project statistics, and quickly perform common 
tasks for selected objects. This pane also provides a 
search utility (second tab) and an object dependencies 
utility (third tab). Simply drag an object (and its children 
if it has any) to the top panel, select the object or one of 
its children in the top panel and view the dependant 
objects in the bottom panel. This is very useful when you 
want to change an object and assess the impact that the 
change will have on other objects in the model. 

All panes can be hidden except the Project Info pane, which is the main work 
area. To bring them back, simply select them from the View menu or use the 
toggles on the toolbar. You can also detach and rearrange the Project Viewer, 
Properties and Tools panes. 

Now that you have examined the main elements of the Framework Manager 
UI, take the time to examine the project. 

In the project viewer examine the top level-objects. They are a GO Operational 
Model namespace (contains model objects), a Data Sources folder (contains the 
data sources used in the project), a Parameter Maps folder (contains parameter 
maps that allow for data substitution at run time), and a Packages folder 
(contains packages that are published to IBM Cognos to make model metadata 
available to authors). 
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5. Expand Data Sources, click GOSALES, and then expand Type in the 
Properties pane. 

The results appear as follows:  

 
Notice the Query Type property indicates that these are relational sources. 

6. Expand GO Operational Model. 
The results appear as follows: 

  
Notice the four namespaces for logical separation of objects by function.  
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Consolidation View is an isolation layer. It is made up of model query subjects 
that are used as containers to consolidate multiple query subjects into one (such 
as Product, Product Type, and Product Line). It also simplifies query subjects 
by hiding codes or organizing them in subfolders. This layer insulates reports 
from potential changes in the underlying data source. 

Dimensional View contains multidimensional objects based on model query 
subjects in the Consolidation View. These are used for OLAP-style queries and 
are based on objects in the Consolidation View. 

Presentation View contains groupings of shortcuts that present the underlying 
objects in a logical presentation. 

These are the naming conventions used in this course. You can use whatever 
naming convention and object organization you are comfortable with. 

Foundation Objects View contains the "base" query subjects; data source 
query subjects as well as any model query subjects used to resolve reporting 
issues. 
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Task 2. View the detail objects. 
1. Expand Foundation Objects View > gosales.  

The results appear as follows: 

 
The gosales namespace contains all the data source query subjects (represented 
with a small database icon) created during the import process from the 
GOSALES database as well as model query subjects that are used to alias 
original data source query subjects or to create views (merge query subjects 
together to create "As View" behavior) of original data source query subjects. 

The small yellow angle ruler icon indicates the query subject contains measures 
as seen on Sales Fact, SALES_TARGET, and Returns Fact.  
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2. Expand SALES_TARGET. 

The results appear as follows: 

 
Notice that, with the exception of a few property changes, these data source 
query subjects are untouched after being imported. This is recommended to 
ease maintenance.  

3. Expand Sales Fact.  
The results appear as follows: 
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This is a model query subject that is the result of merging two data source query 
subjects together to create "As View" behavior.  

Query items to be used by authors have been given user-friendly names. This is 
not needed for query items that will not be included in the final Presentation 
View. Calculations have also been implemented in this object. 

4. Double-click Sales Fact to open its definition dialog. 

The results appear as follows:  

 
Here you can see all the query items that make up the model query subject as 
well as any filters or determinants that might be specified. The source column 
tells you how the query item is derived. You can edit the definition of each 
query item in this dialog by clicking the ellipses in the Source column. You can 
also go directly to the query item definition from the Project Viewer tree. You 
will do this now. 
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5. Click Cancel, and then double-click ORDER_NUMBER. 

The results appear as follows: 

 
Here you can see and edit the definition of the query item. The query item can 
be a direct reference to another item, or a calculation. In this case it is a direct 
reference that is broken down as follows: 

[Namespace].[Query Subject].[Query Item] 

6. Click Cancel, and then expand Reusable Objects > Model Calculations. 

The results appear as follows: 

 
This folder contains several commonly requested calculations (in this case, the 
calculation retrieves a specific language value from the data source) to allow 
maintenance from a single source. 
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7. Expand Consolidation View and Sales Fact. 
The results appear as follows: 

 
This namespace is a simplified version of Sales Fact from the Foundation 
Objects View. It only contains the measures (facts), hiding the complex keys. 
This layer is a consistent presentation where all objects simply act as containers 
to consolidate information from the underlying Foundation Objects View. This 
layer also contains calculations, filters, and appropriate naming conventions. 
These are the objects authors will work with directly or indirectly. 

8. Expand Model Filters > Retailer Location Filters. 

The results appear as follows: 

 
These folders contain several filters that authors can pick from to simplify 
report filtering. 
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9. Expand Dimensional View. 

The results appear as follows: 

 
Here you can see dimensions and measures based on objects in the 
Consolidation View. Dimensional information (hierarchies, levels, attributes, 
and so on) is provided in this view. These objects are used for OLAP-style 
queries in Cognos Workspace, Analysis Studio, Query Studio, and Report 
Studio. 
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10. Expand Presentation View, and then expand GO Operational Sales (query) 
and GO Operational Sales (analysis). 
The results appear as follows: 

 
Here you can see two namespaces, one containing objects for queries and 
reports, and the other for analysis. There is also a Call Center Application 
namespace that is specific to a particular application to quickly retrieve order 
information. 
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11. In GO Operational Sales (query), expand Sales (query), and Returns 
(query). 
The results appear as follows: 

 
These two namespaces contain shortcuts that logically group the Consolidation 
View objects. Facts are grouped with their related dimensions. The namespaces 
have some overlapping object names (conformed dimensions). To create multi-
fact queries across multiple areas of the business, include at least one 
conformed dimension.  
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Task 3. View the package as a report author. 
1. Expand Packages, and then double-click GO Operational (query). 

The results appear as follows: 

 
The package contains a subset of the project specific to objects to be used for 
relational queries and reports. 

2. Click Cancel, right-click GO Operational (query), and then click Publish 
Packages. 

3. Click Next, click Next, deselect Verify the package before publishing, and 
then click Publish.  

4. Click Finish. 

5. Open your Internet browser and navigate to the following page: 
http://localhost:88/ibmcognos. 

6. Log on as admin/Education1. 

This will log you in to IBM Cognos Connection. 

7. Click Author business reports, and then click GO Operational (query). 
This is the package you just published.  

8. Click Create new, select List and then click OK. 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

4-26 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

9. In the Insertable Objects pane, ensure the Source tab is selected, and then 
expand Sales (query) and Returns (query). 
Notice that this is the same structure and grouping seen in the Presentation 
View in the previous task. 

10. Add the following items to the report: 

Query Subject Query Item 
Sales (query)>Products Product Line 
Sales (query)>Time Year 
Sales (query)>Sales Fact Revenue 
Returns (query)>Returns Fact Return Quantity 

11. Click the Product Line column and click the Group  icon to group the 
report on Product Line. 

The results appear as follows: 

 
Using this intuitive view of the metadata, you can create queries quickly and 
easily. 
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12. Close the browser without saving the report.  

13. In Framework Manager, from the File menu, click Close to close the project 
without saving changes. 

Results: 
You explored the Framework Manager UI and saw some of the final 
results in the model that you will build throughout this course. You 
also saw the benefits of creating a simple-to-use view of the 
metadata for the business. 
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 Import Metadata - import objects such as tables, views, and procedures 

 Prepare Metadata - examine and modify properties and relationships 

 Model Metadata for Reporting - add business value specific to reporting 
requirements and model for predictable results 

 Create and Manage Packages - identify subsets of the metadata to be 
published 

 Set Security - apply security at various levels to restrict access 

 Publish - publish packages to the IBM Cognos servers for use by report authors 
and business analysts 

The blue arrow in the above diagram emphasizes that modeling is a reiterative process. 
Managing the project is another important activity, not shown on the diagram because 
it is to be performed throughout the modeling process. This includes activities such as 
implementing multi-user modeling, sharing and reusing information, action logging and 
synchronizing, and validating the project. 
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Recommendation #2Import Required Metadata

 

Import only the required metadata in a phased approach to minimize clutter in the 
model. 

For relational data sources, choose the model object into which you will import, and 
then do the following: 

1. Select Data Sources as the import source. 

2. Select the data source to be used (usually a relational database), or create a data 
source connection, and then select it. 

Note: Creating a data source connection is usually done by an Administrator, 
using IBM Cognos Administration. Depending on the roles and responsibilities 
in your organization, you may need to request that your Administrator perform 
this task for you. 

3. Select the required objects to import; for example, tables, views, or procedures. 

4. Select the criteria by which Framework Manager will generate relationships.  
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Generate Relationship Criteria

 

This dialog box is part of the Import Metadata Wizard. 

In general, use the first check box for relational data from the same database. The other 
two check boxes are often used when importing from a different database. 

You can request to create relationships among either the objects being imported, or the 
objects being imported and the existing objects in the model, or both. 

By default, an import converts outer joins to inner joins. This is done for performance 
reasons. You can choose to generate outer joins if that meets your business needs or 
you can edit specific relationships after import to meet your needs.  

Another option is to enable or disable fact detection. If this option is disabled, all 
relationships will be 1..1 to 1..1.  
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Recommendation #1Requirements Review

 

In the next demo, you will import metadata to satisfy the highlighted reporting 
requirements above. The database tables used to satisfy each requirement are as 
follows:  

Reporting Requirement Database Tables 

Sales Fact ORDER_DETAILS 
ORDER_HEADER 

Order Method ORDER_METHOD 

Product PRODUCT 
PRODUCT_LINE 
PRODUCT_NAME_LOOKUP 
PRODUCT_TYPE 
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Demo 2: Create a Baseline Project 
 
Purpose: 
Your first step as a data modeler for The Sample Outdoors Company 
is to create a new project, set up the data source connection it will 
use, and start the metadata modeling process.  
Component: Framework Manager  
Project:  GO Operational 

Task 1. Create a project. 
1. Launch Framework Manager, and under Projects, click Create a new 

project.  
2. In the Location box, click Browse, navigate to C:\Edcognos\B5252 and 

create a new folder called Course_Project. 
3. Select the Course_Project folder, click OK, and then in the Project name 

box, type GO Operational.  
The GO Operational folder is created by default and appears in the Location 
box. 

4. Deselect the Use Dynamic Query Mode check box, and then click OK. 

5. Log in as User ID admin, and Password Education1, if prompted. 

The Select Languages dialog box appears. You will initially set the default and 
design language for this project as English. 

6. Ensure that English is selected, and then click OK. 

The Metadata Wizard appears. You will first organize your project and then 
import metadata into the appropriate location in a later task. 

7. Click Cancel. 
The project opens in Framework Manager. Notice in the Project Viewer that 
the project appears with the name you provided and a default namespace called 
Model. 
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Task 2. Create and organize objects. 

1. Rename the Model  namespace to GO Operational Model. 
Tip: You can press F2 to edit the label. 

2. Right-click the GO Operational Model namespace, point to Create, and then 
click Namespace. 

3. Rename New Namespace to Foundation Objects View. 

4. Right-click the Foundation Objects View namespace, point to Create, and 
then click Namespace. 

5. Rename New Namespace to gosales. 

The model appears as shown below: 

 
Creating the gosales namespace makes the Foundation Objects View extensible 
in the event you want to import metadata from another data source. At the time 
of the import of the second data source, you would create another namespace 
to contain those data source query subjects. 

You will now begin the process for importing the metadata into the gosales 
namespace. You will start by creating a data source and testing the connection 
to it.  
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Task 3. Create a data source and test the connection. 
1. Right-click the gosales namespace, and then click Run Metadata Wizard. 

The Metadata Wizard appears. From here you can select the source from which 
you will import the metadata. You will import data from a relational database. 

2. Ensure that Data Sources is selected, and then click Next. 
You are now prompted to select a data source from the list of available data 
sources. The data source you need to access is currently not available. You must 
create a connection to the database from which you are importing metadata. 
You are connecting to the GOSALES database, which is a DB2 database. 

3. Click New.  

The Welcome page of the New Data Source Wizard appears. This is the same 
wizard that is used to create data sources through the Directory tool in the IBM 
Cognos Connection administration interface. 

4. Click Next, in the Name box, type GOSALES, and then click Next. 
5. In the Type list, click IBM DB2, deselect the Configure JDBC connection 

checkbox, and then click Next. 
When you select the Configure JDBC connection checkbox, you are prompted 
to enter additional connection details that support Dynamic Query Mode. This 
feature is discussed in detail in Optimize and Tune Framework Manager 
Models.  

6. In the DB2 database name box, type GS_DB. 

7. Under Signons, select the Password check box, in the User ID box, type 
GOSALES, and then in the Password and Confirm password boxes, type 
Education1. 
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8. Click Test the connection, and then click Test. 
The View the results - Test the connection page appears indicating that the test 
succeeded. 

9. Click Close, and then click Close again. 

10. Click Finish, and then click Close. 

A new data source called GOSALES, through which you will import metadata, 
now appears in the list. 

You will now take a moment to view this data source in IBM Cognos 
Connection. 

11. Launch IBM Cognos Connection, log on, click on Administer IBM Cognos 
content, and then click the Configuration tab. 

The GOSALES data source appears in the list. You could have also created the 
data source here rather than through Framework Manager. If you need to edit 
the data source connection, you will need to do it in this location. 

12. Close IBM Cognos Connection. 

Task 4. Import metadata. 
1. In Framework Manager, ensure the newly created GOSALES data source is 

selected, and then click Next. 
2. In the list of objects, expand GOSALES > Tables. 
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3. Select the following initial tables: 

ORDER_DETAILS 
ORDER_HEADER 
ORDER_METHOD 
PRODUCT 
PRODUCT_LINE 
PRODUCT_NAME_LOOKUP 
PRODUCT_TYPE 

4. Click Next, leave the defaults for the Generate Relationship criteria, and then 
click Import. 
The import process begins, and then a message appears summarizing the seven 
query subjects and six relationships that were imported. 

5. Click Finish. 

6. In the Project Viewer pane, expand the gosales namespace. 

The results appear as follows: 

 
The namespace now contains a list of data source query subjects, which 
represent each of the tables that were imported from the relational database.  
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7. Expand the Data Sources folder. 

The results appear as follows: 

 
This folder now contains the GOSALES data source, which you specified 
during the import. This data source is now associated with the objects you just 
imported.  

8. Select the GOSALES data source.  

9. In the Properties pane, ensure the Query Processing property is set to 
Limited Local.  
This will allow IBM Cognos to process operations locally that are not supported 
by the data source. 

Task 5. Test basic data access. 
1. In the Project Viewer, expand PRODUCT. 

 The results appear as follows: 

 
Here you see all the query items for this query subject. These query items 
represent the columns found in the data source table. 
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2. Double-click PRODUCT. 

The SQL tab shows "Select * from [GOSALES].PRODUCT". This SQL 
statement defines the scope of the PRODUCT query subject. It is used to 
generate your query item list as well as the run time SQL when you create a 
query using the query items. The [GOSALES] portion is the name of the data 
source the query subject is associated with. 

3. Click the Test tab, and then click Test Sample in the bottom right corner. 

The results appear as follows:  

 
The test sample contains the first 25 records, confirming your access to the 
data. You can increase or decrease the amount of rows retrieved in the Options 
located in the lower right corner. If you want to know how many rows of data 
there are in the data source table, click Total Rows. 

As for the SAP BW Time Dependent Hierarchies, this is an example of something that will now be imported properly into 
Framework Manager where in previous version adjustments had to be made. As of v10.1, there is no modeling to do on 
these data items once imported.    
Time-dependant hierarchies now automatically reflect hierarchy or structure changes. When a structure is imported into 
Framework Manager, each SAP BW time hierarchy is depicted as an individual level. Report Studio users can use these 
structures to report on and compare levels that are valid for a specific time period. 
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4. Click the Query Information tab. 

The results appear as follows: 

 
You see the full SQL in two formats: the generic Cognos syntax (Cognos SQL) 
and the syntax specific to the data source (Native SQL). This is the SQL 
generated at run time and passed to the data source. The SQL generated here is 
based on the SQL defined on the SQL tab of the data source query subject. 

5. Click OK to close the Query Subject Definition dialog box. 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

4-40 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

Task 6. Change SQL generation settings and specify a 
function list. 

1. From the Project menu, click Edit Governors. 

These properties govern the queries that are generated based on the model. 
These will be described in more detail later in the course. 

2. Clear the Use WITH clause when generating SQL checkbox, and then click 
OK. 

You will now specify a function list specific to the data source you are using in 
this model. These functions are specific to the database vendor and allow 
authors and modelers to perform advanced tasks with the data sources such as 
date and string manipulations.  

Specifying a function set per data source will limit the function sets that are 
published to IBM Cognos with a package. By default, all supported function 
sets are published with a package. Publishing only the required functions sets 
can reduce the package size and prevent confusion where authors may 
inadvertently use functions from another data source. 

3. From the Project menu, click Project Function List. 
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4. Select Set function list based on the data source type, and then in the 
Function set column beside GOSALES, select DB2. 

The results appear as follows:  

 
Now, by default, only DB2 functions will be published with a package in this 
project. 

5. Click OK. 

Task 7. Test multiple query subject data access. 
1. If necessary, in the center pane click Diagram. 

2. Close the Properties and Tools panes to view more of the center pane 
diagram, and then double-click the gosales box to focus on the gosales 
namespace. 
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3. Click Fit All .  

The results appear as follows: 

 
Note: Here you can see all the relationships generated by Framework Manager 
during import. These relationships allow IBM Cognos to generate the 
appropriate SQL at run time to join query items from the different query 
subjects. You can adjust the settings of the diagram from the Diagram menu. 
There are several options. For example, you can choose to view cardinalities in 
Merise notation (as seen in the screen capture) or Crowsfeet notation (provides 
a pictorial representation of the relationship). Take a moment to explore the 
options. 
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4. In the diagram, Ctrl-click to select the following query items: 

Query Subject Query Item 
PRODUCT_LINE PRODUCT_LINE_EN 
PRODUCT_TYPE PRODUCT_TYPE_EN 
PRODUCT PRODUCT_NUMBER 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
5. Right-click one of the selected items, click Test, and then click Test Sample. 

A sample 25-row report confirms that you can access the data. Note the values 
for quantity and unit sale price. 

6. In the top right corner of the window, click Auto Sum, and then click Test 
Sample again. 

The results appear as follows: 

 
This time, you see that QUANTITY has been summed. UNIT_SALE_PRICE 
has also been summed, which we will correct later.  

7. Close the Test Results dialog box, and then save the project. 

Results: 
You started to develop the model that will support the business 
requirements of report and ad hoc query authors. You created a 
project, structured it, and imported baseline metadata.  
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Demo 3: Publish a Package 
 
Purpose: 
Now that you have a baseline project, you will verify its reporting 
capabilities by publishing a package and using it to view data in IBM 
Cognos Workspace Advanced. 
Components: Framework Manager, IBM Cognos Workspace Advanced  
Project:  GO Operational 
Package:  GO Operational 

Task 1. Create and publish a package. 
1. In the Project Viewer pane, right-click Packages, point to Create, and then 

click Package. 

The Create Package Wizard appears. Since the package will include the full 
contents of the project, you will give it the same name as the project. 

Note: To be able to publish packages, a user must belong to the Report 
Administrators role, or have write privileges to the Public Folders area of 
Cognos Connection. 

2. In the Name box, type GO Operational, and then click Next. 
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3. Expand Foundation Objects View and gosales. 

The results appear as follows: 

 
This is where you can restrict the package contents to a subset of your model. 

4. Click Next. 
The results appear as follows:  

 
Here you have the option to specify which function sets get published with the 
package. Since you associated DB2 functions with the GOSALES data source, 
it is by default, the only function set currently selected. 
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5. Click Finish. 

A dialog box appears indicating that the package was created successfully, and 
prompts you to open the Publish Package wizard. Publishing places a package 
in the IBM Cognos Content Store, where it can be accessed from IBM Cognos 
Connection and the IBM Cognos Studios. 

6. Click Yes. 

IBM Cognos allows you to maintain multiple versions of a package. This is 
done to prevent breaking reports when re-publishing a package with changes 
that affect the reports. You will not use this feature for most of this course. 

7. Clear the Enable model versioning check box, accept the remaining defaults, 
and then click Next. 

8. On the Add Security page, click Next, and then click Publish. 

The package is verified by default before the package is published. 

Once verified and published, a message appears within the wizard indicating 
that the package was successfully published. 

9. Click Finish to close the wizard, and then save the project. 

Task 2. View the package in IBM Cognos Workspace 
Advanced. 

1. Open Internet Explorer, in the Address box, type 
http://localhost:88/ibmcognos, and then press Enter. 
The Log on page appears. 

2. Log on as admin/Education1. 

The Welcome page of IBM Cognos Connection appears. 

3. Under My Actions, click Author business reports.  

The Select a package page appears, and prompts you to choose a package to use 
in creating the report. Note that the GO Operational model you just published 
is available. 
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4. Click GO Operational. 
5. In the Welcome dialog, click Create new. 

6. In the New dialog, click List and then click OK. 

IBM Cognos Workspace Advanced appears in the browser. Under Insertable 
Objects on the right side of the page, you can see that the GO Operational root 
namespace and the Foundation Objects View namespace appear. These were 
the objects you specified in the Publish Package wizard in Framework Manager. 

7. Expand Foundation Objects View, and then gosales. 

The query subjects appear and are available to an ad hoc query author for 
creating a report. 

Task 3. Create a report. 
1. In the gosales namespace, expand the PRODUCT_LINE query subject, and 

then double-click the PRODUCT_LINE_EN query item. 

2. Repeat step 1 to add the following items: 

Query Subject Query Item 
PRODUCT_TYPE PRODUCT_TYPE_EN 
PRODUCT PRODUCT_NUMBER 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
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The results appear as follows: 

 
You have successfully created the same ad hoc query you tested in Framework 
Manager earlier. Here the values are automatically sorted and summarized. 

3. Close Internet Explorer, do not save changes, and leave Framework 
Manager open. 

Results: 
You have verified the reporting capabilities of your new project by 
publishing a package from it and using the package to view data in 
IBM Cognos Workspace Advanced. 
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Import Additional Metadata

 

When importing additional metadata from the same data source or another compatible 
data source (primary and foreign keys match), select Both in the wizard. This generates 
relationships among the objects being imported as well as the existing objects in the 
model. By selecting this option, you will not need to create the relationships manually 
after import. 
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Requirements Review: Staff by Location

 

In the next demo, you will import metadata to satisfy the highlighted reporting 
requirement above. The database tables used to satisfy this requirement are as follows:  

Reporting Requirement Database Tables 

Staff by Location BRANCH 
COUNTRY 
SALES_REGION 
EMPLOYEE 
EMPLOYEE_HISTORY 
POSITION_LOOKUP 
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Demo 4: Extend the Model to Add Staff Location Metadata  
 

Purpose: 
Now that you have an understanding of the Framework Manager 
modeling environment and process, you can extend your model to 
support additional business requirements from report and ad hoc 
query authors, namely reporting sales by sales staff location. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Import additional metadata. 
1. In the Project Viewer, in Foundation Object view, right-click the gosales 

namespace, and then click Run Metadata Wizard. 

You will import more items from the GOSALES database. 

2. Ensure that Data Sources is selected, and then click Next. 
3. Ensure that GOSALES is selected, and then click Next. 
4. In the list of objects, expand GOSALES and Tables, and then select the 

following tables: 
BRANCH 
COUNTRY 
SALES_REGION 

5. Expand GOSALESHR and Tables, and then select the following tables: 

EMPLOYEE 

EMPLOYEE_HISTORY 

POSITION_LOOKUP. 

6. Click Next. 
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7. On the Generate Relationships page, click the Both radio button as shown 
below. 

 
You want to generate relationships among the new query subjects as well as 
between the new and existing query subjects. This will prevent you from having 
to manually create the relationships after the import. 

8. Click Import. 
The import process begins, and then a message appears summarizing the count 
of objects that were imported. 

9. Click Finish. 

The gosales namespace now contains a list of query subjects, which represent 
each of the tables that were imported from the relational database.  

10. From the View menu, click Properties. 

11. If necessary, expand the Data Sources folder, and then click GOSALES1. 

The second data source, GOSALES1, was created for the query subjects you 
selected from the second schema, gosaleshr. 

Task 2. Rearrange the diagram. 
1. From the Diagram menu, click Diagram settings. 

2. Under Level of Details, deselect Query Items, and then click OK. 

3. Close the Properties pane, ensure Diagram is selected and then, from the 

toolbar, click Auto Layout . 

Task 2, Step 1: In the next module, once we have several more query subjects, we’ll demo the Context Explorer as a 
more focused alternative. 
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4. Beside Layout Style, ensure that Standard is selected, and then set both 
Horizontal and Vertical distances to 30, click Apply, and then click Close. 

The results appear as follows: 

 
You can now view all the items imported into your project in a simplified way 
by reducing the detail and adjusting the space between the objects.  

If you were importing a star schema structure, you would select the Star option 
under Layout Style to set fact query subjects as focal points with their related 
dimensions surrounding them. 

You will identify and correct any missing relationships in the next module. 

Results: 
You extended the model to support additional business 
requirements for report and ad hoc query authors by importing 
metadata to support sales staff location queries. 

 

Task 2: An alternative is to manually rearrange this diagram, or do some manual adjustment after Auto Layout. You may 
also wish to review the results of both the Standard and Star dropdown settings. 
 
You can also change the Scale manually to a different percentage such as 75% to make the diagram more readable. 
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Recommendation #1

Time

Retailer
by

Location

ProductSales
Fact

Order
Method

Staff
by

Location

Requirements Review: Retailer by Location

 

In the next workshop, you will import metadata to satisfy the highlighted reporting 
requirement above. The database tables used to satisfy this requirement are as follows:  

Reporting Requirement Database Tables 

Retailer RETAILER 
RETAILER_SITE 
RETAILER_TYPE 
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Workshop 1: Enhance the Model to Add Retailer Data 
Business analysts at The Sample Outdoors Company have additional reporting 
requirements that need to be met. They want to report on sales by retailer. 

Retailer information is supported by the following tables in the data source: 
RETAILER 
RETAILER_SITE 
RETAILER_TYPE 
Import these query subjects, and then rearrange the diagram to show all query subjects. 

Use the Test tool in Framework Manager to verify that you can report on the new data. 

For more detailed information outlined as tasks, see the Task Table section on the next 
page. 

For the final query results, see the Workshop Results section that follows the Task 
Table section. 
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Workshop 1: Task Table 
 

Task Where to Work Hints 
1. Import metadata. From gosales 

namespace, Run 
Metadata Wizard

 Data Source = GOSALES 

 Schema = GOSALESRT 

 Tables = RETAILER, 
RETAILER_SITE, RETAILER_TYPE 

 Generate relationships: Both 

2. Organize the 
entity relationship 
diagram. 

Center pane, 
Diagram setting 

 Use Auto Layout with distances of 30 

3. Test that you 
have access to the 
new data. 

Project Viewer  Select RETAILER.COMPANY_NAME 
and RETAILER_SITE.RTL_CITY, 
RETAILER_TYPE.TYPE_NAME_EN 

 Right-click one of the selected items, click 
Test, and then click Test Sample 

4. Save and close 
the project. 

File menu  Save 

 Close Framework Manager 
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Workshop 1: Workshop Results 
The resulting diagram should have the same query subjects and relationships as the 
following: 
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 You should now be able to:
 follow the IBM Cognos and Framework Manager 

workflow processes
 define a project and its structure
 describe the Framework Manager environment

 create a baseline project
 enhance the model with additional metadata

Summary

 
 
 



 

 

 

 

5   

 

 

© 2012 IBM Corporation

Prepare Reusable Metadata

IBM Cognos BI
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Objectives
 At the end of this module, you should be able to:
 verify relationships and query item properties

 create efficient filters by configuring prompt 
properties

 

The demos and workshops in this module represent the early phases of model 
development. You have gathered requirements and will now begin to design the 
metadata models that meet those requirements. The solutions in this module are not 
necessarily meant to be the final view seen by report authors. You test the results of the 
metadata as you design the model. 

 
 

Before reviewing this module, you should review the following modules: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Query Studio

Analysis Studio
….

Model 
Metadata for 

Reporting

Framework Manager

Create
Project

 

The Prepare Metadata phase involves verifying and modifying relationships and object 
properties and customizing metadata for run time. 

These changes can be made either to the original data source query subjects (in the 
Foundation Objects View), or to the model query subjects (such as those you will 
create later in the course). Changes to the original data source query subjects are 
reusable. These query subjects may later be used in several different model query 
subjects, each of which will inherit the same changes. However, if you do not intend 
for a modification to be universal, then it should be made in the specific model query 
subjects that require that change. 
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Goals of a Data Modeler
 Data modelers have 3 main goals:
 Accuracy: Reports must contain 

accurate data.
This is the most essential goal. 
 Usability: Packages must be 

understandable by report 
authors and other users.
 Performance: Reports must 

take the least system resources 
possible.

Accuracy

Usability Performance

Usability and performance offer a 
trade-off.
Modelers can gain usability by 
sacrificing performance and vice-versa.

 

The goals of the data modeling process can be summarized in three categories: 

 Accuracy: If the packages created from a model do not produce reports with 
accurate data, the model is inherently flawed and must be repaired. 

 Usability: The packages produced from a model must be understandable by those 
who will use the packages to create reports and perform analysis.  

 Performance: Data should be retrievable in a reasonable amount of time.  

Usability concerns can vary depending on the database understanding and skill level of 
your authors and analysts. Usability will not always affect performance, but it can. 
Several modeling techniques can slow down data retrieval. As a modeler, you must 
determine whether usability or performance is a higher priority for your authors and 
analysts. Remember, accuracy is not negotiable. 

We will examine various methods you can use to improve the performance of your 
IBM Cognos data retrieval later in this course. 
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Verify Relationships

 Ensure your model has all required relationships after 
import.
 Ensure the join cardinality between query subjects 

meet your needs
0..n - zero occurrences to multiple occurrences

1..n - one occurrence to multiple occurrences

0..1 - zero occurrences to one occurrence

1..1 - must have one occurrence

 

Relationships are maintained in the Object Diagram or Context Explorer. 

When verifying your relationships, you must ensure that the appropriate relationships 
exist to meet your reporting needs and you must decide if you require optional or 
mandatory cardinalities. Optional cardinalities require more processing, but may be 
needed to return the desired results.  

Optional cardinality is represented by a 0 as seen in the 0..n and 0..1 examples. 
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Example: Mandatory Cardinality

Razors2

Sunglasses1

PlodsPL#

Children4001

Prescription3001

200

100

PT#

High Fashion1

Aviator1

PT_DescPL#
Product Line Table

Product Type Table

1..1

1..n

Sunglasses

Sunglasses

Sunglasses

Sunglasses

Plods

Children4001

Prescription3001

200

100

PT#

High Fashion1

Aviator1

PT_DescPL#

 

In the slide example, only rows in which the join condition is met are returned (where 
the product line number exists in both tables). The Razors product line is omitted from 
the record set.  
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Example: Optional Cardinality

Razors2

Sunglasses1

PlodsPL#

Children4001

Prescription3001

200

100

PT#

High Fashion1

Aviator1

PT_DescPL#
Product Line Table

1..1

0..n

Razors2

Sunglasses

Sunglasses

Sunglasses

Sunglasses

Plods

Children4001

Prescription3001

200

100

PT#

High Fashion1

Aviator1

PT_DescPL#

Product Type Table

  

Optional cardinality is represented by a 0 as seen in the 0..n in the above example. 

With the cardinality set to 0..n on the Product Type table, all rows from the Product 
Line table are returned since a mandatory match in the Product Line table is not 
required. The Razors product line now appears in the record set.  

In this course, we primarily use mandatory cardinalities (inner joins), as they provide 
better performance. However, if you require optional cardinality (outer join for 
reporting purposes, you can implement it, and optimize performance in other ways, 
such as adding filters, to offset the performance impact of outer joins. 

Relationships are maintained in the Object Diagram or Context Explorer. 

When verifying your relationships, you must ensure that the appropriate relationships 
exist to meet your reporting needs and you must decide if you require optional or 
mandatory cardinalities. Optional cardinalities require more processing, but may be 
needed to return the desired results.  
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Demo 1: Verify Relationships 
 

Purpose:  
To meet reporting requirements, you will verify your relationships to 
ensure none are missing and that the cardinality is set accordingly. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Examine relationships. 
1. In Framework Manager, open the GO Operational project located at 

C:\Edcognos\B5252\CBIFM-Start Files\ Module 5\GO Operational. 
This is the baseline project created in the previous module. 

2. Log in as User ID admin, and Password Education1, if prompted. 

3. In the middle pane, click Diagram, and then double-click the gosales box to 
give it focus in the diagram. 

You will increase the level of detail in the diagram to include query items. 

4. From the Diagram menu, click Diagram settings, select the Query Items 
checkbox, and then click OK. 

5. Using the Auto Layout dialog box, set the horizontal and vertical distance to 
25 to increase the distance between objects. 
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6. Click the relationship between ORDER_DETAILS and PRODUCT. 

The results appear as follows: 

 
The relationship line turns red and the query items used in the join are 
highlighted, in this case PRODUCT_NUMBER. 
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7. Double-click the relationship. 

The results appear as follows: 

 
You can change the query items used in the join, the cardinality settings, the 
operator, or edit the expression to create a more complex join. 
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8. Click the Relationship SQL tab. 

The results appear as follows:  

 
Here you can view the SQL that is generated to join these two query subjects 
together and can test the items returned by the join. 

9. Click Cancel. 

10. In the bottom right corner of the diagram, click Diagram Overview . 

Tip: The Diagram Overview icon only appears when there is more data, both 
vertically and horizontally, than the window can display. 
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11. Drag the red viewing window to view all parts of the diagram. 

This feature is useful when dealing with larger models. 

You can see that all query subjects are linked to at least one other query subject, 
and that most relationships are one-to-many. You will examine one relationship 
in detail. 

12. Close the Diagram Navigation window. 

It is recommended that you examine each relationship to verify that it is the 
relationship required for reporting purposes (with the appropriate cardinality) 
and make note of any missing relationships, where issues might occur, or items 
may need to be revisited. 

Task 2. Identify missing relationships. 
1. Examine the portion of the diagram below: 
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EMPLOYEE is joined to EMPLOYEE_HISTORY in a one-to-many 
relationship, allowing you to report on past positions. You will test this in the 
next task. BRANCH is also joined to EMPLOYEE_HISTORY in a one-to-
many relationship. In this scenario EMPLOYEE_HISTORY is acting as a 
"bridge" table in a many-to-many relationship between BRANCH and 
EMPLOYEE. An employee may have worked in several branches and a branch 
may have several employees.  

BRANCH has a relationship to ORDER_HEADER that indicates which 
branch made a sale. EMPLOYEE does not have a relationship to 
ORDER_HEADER. In this state, you cannot report on sales by staff, which is 
one of the requirements. EMPLOYEE needs a relationship to 
ORDER_HEADER.  

In speaking with the database modeler, you discover that the relationship 
between the two objects should be EMPLOYEE.EMPLOYEE_CODE to 
ORDER_HEADER.SALES_STAFF_CODE. The names are different, but 
they do in fact represent the same information. 

2. In the diagram, Ctrl+click EMPLOYEE.EMPLOYEE_CODE and 
ORDER_HEADER.SALES_STAFF_CODE. 



P R E P A R E  R E U S A B L E  M E T A D A T A  

© 2003, 2012, IBM Corporation 5-15 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

3. Right-click one of the selected items, point to Create, and then click 
Relationship.  

The results appear as follows:  

 
A relationship with the selected query items is created. 

4. Under ORDER_HEADER, set the Cardinality to 1..n. 
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5. Click OK. 

The results appear as follows: 

 
At this point, you are just ensuring that all required relationships are in place. 
Refining the model for presentation and predictable results will occur later in 
the modeling process. 
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Task 4. Test relationships. 
You will now test one relationship to help you understand the data as well as test the 
new relationship you just created. 

1. In the diagram, select the following query items: 

Query Subject Query Item 
EMPLOYEE FIRST_NAME 

LAST_NAME 
EMPLOYEE_HISTORY RECORD_START_DATE 

RECORD_END_DATE 
MANAGER 
BRANCH_CODE 

POSITION_LOOKUP POSITION_EN 
2. Right-click one of the selected items, click Test, and then click Test Sample. 

3. Scroll down until you see the manager named Maria Iacobucci. 
The results appear as follows:  

 

You can see that Maria changed managers (perhaps moving to a different part 
of the organization, but within the same branch).  
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4. Click Close. 

You will now test the new relationship between EMPLOYEE and 
ORDER_HEADER. 

5. In the diagram, test the following query items: 

Query Subject Query Item 
EMPLOYEE FIRST_NAME 

LAST_NAME 
EMPLOYEE_CODE 

ORDER_HEADER SALES_STAFF_CODE 
ORDER_DETAILS QUANTITY 

The results are similar to the following:  

 
You can see that the EMPLOYEE_CODE values and 
SALES_STAFF_CODE values do match. If you would like to see how many 
items an employee sold overall, you can test with Auto Sum enabled. 



P R E P A R E  R E U S A B L E  M E T A D A T A  

© 2003, 2012, IBM Corporation 5-19 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

6. Select Auto Sum, and then click Test Sample again. 

The results appear as follows: 

 
Quantity is now summed for each employee. The relationship is working as 
expected. However, notice the SALES_STAFF_CODE value. It seems to have 
been summed as well. This is because it was set as an integer during import. 
You will examine and fix this issue in the next demo. 

7. Click Close, click Save, and keep Framework Manager open for the next 
demo. 

Results: 
To meet reporting requirements, you verified your relationships and 
added a missing relationship. 
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Verify and Modify Query Item Properties

 After import, verify that the metadata represents the 
business needs. 
 Should Usage for Manager_Code = Identifier, Fact, 

or Attribute?
 Should Regular Aggregate for Unit_Price = SUM?

 Should a prompt on Country Name retrieve 
through Country Code?

Recommendation #3

 

Framework Manager populates object properties, such as Name, Usage, and 
Description, during import When you see a property value that seems questionable, 
you should ask the database administrator how the item is configured in the database. 

Facts are numeric or time-interval, non-indexed columns. Identifiers are key, index, 
date, datetime, or any indexed columns. Attributes are typically strings. 

The Regular Aggregate property for numeric facts (measures) defaults to SUM, which 
is correct for most measures (such as REVENUE and QUANTITY). However a 
report identifying four tents sold to a customer would probably not display the sum of 
their prices, but instead the average. 

Take advantage of Prompt properties to improve performance by causing automatic 
retrieval through indexes.  
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Demo 2: Verify and Modify Query Item Properties 
 
Purpose:  
To meet reporting requirements, you will verify that important query 
item properties, such as Usage and Regular Aggregate, are correct. 
You will also ensure efficient queries using filters by configuring 
query items to use an indexed key value rather than a non-indexed 
string value in the filter. 
Components: Framework Manager, Query Studio, Report Studio  
Project:  GO Operational 
Package:  GO Operational 

Task 1. Verify Usage property settings. 
1. If necessary, from the View menu, click Properties to view the Properties 

pane. 

2. In the Project Viewer, expand Foundation Object View > gosales > 
ORDER_HEADER, and then click ORDER_NUMBER. 

Both the query item icon  and the Usage property field tell you that 
ORDER_NUMBER is an identifier, and were identified as such during import 
since this is the primary key in the database table.  

3. Click SALES_STAFF_CODE. 

In comparison, SALES_STAFF_CODE has a measure icon (also known as a 

Fact)  and its Usage property is set to Fact. This was specified during the 
import because it is a non-indexed numeric field in the database. You know that 
this query item is not a measure. It is used for associating several employees to 
an order. You will set this query item's Usage property to Attribute. If you know 
that any item would be used in relationships or that report authors would filter 
on an item regularly, you would ask the database administrator to index the field 
in the database. At that point you would set the Usage property to Identifier. 
For now, you will set SALES_STAFF_CODE as Attribute to indicate to 
yourself and other modelers that this integer field is not indexed in the database. 
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4. In the Properties pane, click the Usage property, and then select Attribute 
from the list. 

You will now change multiple properties at once to correct other items that 
Framework Manager incorrectly set as facts. 

5. Under ORDER_HEADER, Ctlt+click to select the following items: 

 RETAILER_SITE_CODE 
 RETAILER_CONTACT_CODE 
 SALES_BRANCH_CODE 

6. In the Properties pane, in the RETAILER_SITE_CODE row, scroll to the 
right, click Fact below the Usage heading, and then select Attribute from the 
list. 

7. Drag the small black arrow beneath the value downward to change the values 
to Attribute for the other two query items. 
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Task 2. Use Bulk Replace to change property settings. 
Rather than go through each query subject and manually change the Usage setting for 
codes from Fact to Attribute, you can use the Search tool to perform bulk changes. 

1. If necessary, from the View menu, click Tools. 

2. In the Tools pane, click the Search tab, and then in the Search string box, 
type _CODE.  

3. Beside the Search button, click  to see additional search options. 

4. Select the following configuration: 

 
This will confine your search to the gosales namespace, only look at query 
items, and only look at name properties containing the string _CODE. 
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5. Click Search, and then, if necessary, resize the Tools pane to view the results. 

The results appear as follows: 

 
You will search a subset of this result set to display only items whose Usage 
property is set to Fact. 

6. Select the Subset check box, in the Search string box, type fact, and then 
change the Property selection to Usage. 

The settings appear as follows: 
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7. Click Search. 

The results appear as follows: 

 
You will now use the Bulk Replace feature to change the Usage property for 
these items to Attribute.  

8. In the bottom right corner of the Tools pane, click Bulk Replace. 

Modify the settings as shown here: 
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9. Click Replace All, and then click Yes. 

The results appear as follows: 

 
All Usage properties are now changed to attribute. 

Using the Search tool can save a lot of time when performing these types of 
tasks. However, you should still examine all query items to ensure the settings 
are correct. For example, PRODUCT_BASE_NUMBER from PRODUCT 
and EMPLOYEE_HISTORY_PARENT from EMPLOYEE_HISTORY are 
still identified as facts. The search did not catch these since they did not contain 
the string _CODE.  
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Task 3. Verify Regular Aggregate property settings. 
1. Select and test the following query items with Auto Sum enabled: 

Query Subject Query Item 
PRODUCT_LINE PRODUCT_LINE_EN 
PRODUCT_TYPE PRODUCT_TYPE_EN 
PRODUCT PRODUCT_NUMBER 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
The results appear as follows: 

 
Notice UNIT_SALE_PRICE is summed. This does not meet the reporting 
requirements. In a report on ORDER_DETAILS rolled up for each product 
you would expect the QUANTITY to be summed, but it would make no sense 
to sum up the UNIT_SALE_PRICE (the sale price for one unit of each 
product in the order), since you may have sold several units in one order detail. 
You will change this aggregation to default to something more useful. In this 
case, Average. The same situation applies to UNIT_COST and UNIT_PRICE. 
(Later in the course, you will create a Revenue calculation, QUANTITY * 
UNIT_SALE_PRICE.) 
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2. Click Close, and then in the Project Viewer, under ORDER_DETAILS, 
select the following items: 
UNIT_COST 
UNIT_PRICE 
UNIT_SALE_PRICE 

3. Using the method shown in Task 1, change the Regular Aggregate property 
value to Average for all the items. 

The results appear as follows: 

 
You will change the format for these objects to $USD Currency. 

4. In the UNIT_COST row, under the Format heading, click on <Click to 
edit.>. 

5. Under Format type, select Currency, and then in the Properties pane, set 
Currency to $(USD) - United States of America, dollar. 

6. Click OK, drag the small black arrow down to change the property setting for 
the other two items, and then click OK. 

The results appear as follows: 

 
7. Save the project.  
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Task 4. Test property changes in Framework Manager. 
1. Select and test the following query items with Auto Sum enabled: 

Query Subject Query Item 
PRODUCT_LINE PRODUCT_LINE_EN 
PRODUCT_TYPE PRODUCT_TYPE_EN 
PRODUCT PRODUCT_NUMBER 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
The results appear as follows:  

 
QUANTITY has been summed while UNIT_SALE_PRICE has been 
averaged. This is based on the property setting you specified earlier. 

2. Click Close. 
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Task 5. Adjust Prompt properties. 
Prompts can be either manually created by the report author, or generated by IBM 
Cognos 10 when the report author filters an item, or includes a prompt value (i.e. 
?Product Line?) in an expression. The prompt type for each query item is defined in 
Framework Manager. 

1. In the Project Viewer, under PRODUCT_LINE select 
PRODUCT_LINE_EN. 

2. In the Properties pane, scroll down and expand Prompt Info. 

3. View the options in the Prompt Type list. 

The results appear as follows: 

 
You can specify the type of prompt that you want generated in Query Studio or 
the default prompt type for Report Studio. The default is for the server to 
determine the prompt type based on data type. 

Here is a brief description of the other properties: 

Cascade on Item Reference is for cascading prompts in Report Studio, for 
example, where the list of Product Type choices is restricted to those within a 
selected Product Line. 
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Display Item Reference identifies the default value that a manually created 
Report Studio prompt will display for a particular query item. For example, to 
see a list of PRODUCT_LINE_EN names when using 
PRODUCT_LINE_CODE in a prompt, set the Display Item Reference 
property for PRODUCT_LINE_CODE to PRODUCT_LINE_EN. If this 
field is left blank, it will default to the values returned by query item to which it 
belongs. 

Use Item Reference identifies the default value that a manually created Report 
Studio prompt will use in the query's filter. For example, for a Report Studio 
generated prompt on PRODUCT_LINE_EN to display a list of 
PRODUCT_LINE_EN names but retrieve data through the 
PRODUCT_LINE_CODE, set the Use Item Reference property in 
PRODUCT_LINE_EN to PRODUCT_LINE_CODE. 

Filter Item Reference identifies the value that an IBM Cognos 10 generated 
prompt will use to filter your query. For example, for Query Studio to display 
PRODUCT_LINE_EN values but use PRODUCT_LINE_CODE in the 
query's filter, set the Filter Item Reference property to 
PRODUCT_LINE_CODE.  

You will set prompt properties on PRODUCT_LINE_EN and 
PRODUCT_TYPE_EN so that they use appropriate indexes in any prompt 
situation to retrieve values from the database. To achieve this, you will set the 
Use Item Reference property to ensure user generated prompts in Report 
Studio are efficient, and you will set the Filter Item Reference property to 
ensure any generic IBM Cognos generated prompt is efficient. You will also 
configure PRODUCT_TYPE_EN to cascade off of PRODUCT_LINE_EN. 

4. In the cell to the right of Use Item Reference, click the ellipsis (…), expand 
Foundation Objects View>gosales> PRODUCT_LINE, click 
PRODUCT_LINE_CODE, and then click OK. 
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5. In the cell to the right of Filter Item Reference, click the ellipsis (…), expand 
Foundation Objects View>gosales>PRODUCT_LINE, click 
PRODUCT_LINE_CODE, and then click OK. 

The results appear as follows: 

 
6. Save the project. 

Task 6. Test the prompt property change in Query Studio and 
Report Studio. 

1. Publish the GO Operational package again, overwriting the earlier version. 

2. Launch IBM Cognos Connection, log on (if not already open), and then 
launch Query Studio selecting the GO Operational package. 

3. Add the following items to the report: 

Query Subject Query Item 
PRODUCT_LINE PRODUCT_LINE_EN 
ORDER_DETAILS QUANTITY 

4. Select the PRODUCT_LINE_EN column, and then click Filter . 

5. Select Camping Equipment and then click OK. 

The query retrieves the expected row. 

 
To view the underlying SQL, you will convert the Query Studio report to a 
Report Studio report. 
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6. Under Menu, click Manage File, and then click Open in Report Studio. 

7. In Report Studio, from the Tools menu, click Show generated SQL/MDX, 
and then, in the Generated SQL/MDX list, select IBM Cognos SQL. 

Note that the Where clause uses 
(PRODUCT_LINE.PRODUCT_LINE_CODE in ('991')). This shows that 
you are retrieving data based on indexed codes rather than the less-efficient and 
non-indexed PRODUCT_LINE_EN strings. 

8. Click Close, and then close Report Studio and Query Studio without saving 
the reports. 

Results: 
To meet reporting requirements, you verified that important query 
item properties such as Usage and Regular Aggregate were correct. 
Also, to make filtering more efficient, you configured 
PRODUCT_LINE _EN to use PRODUCT_LINE _CODE when filtering 
on PRODUCT_LINE _EN. 
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Workshop 1:  Verify and Modify Query Item Properties 
After every import of metadata, you need to verify that query item properties meet the 
needs of the business analysts creating reports for the Sample Outdoors. You should: 

 Verify query item properties. Change the Usage property from Fact to Attribute 
where numeric query items are neither facts nor indexes. 

 In the PRODUCT query subject, ensure that PRODUCTION_COST and 
GROSS_MARGIN are averaged when their values are summarized. 

 In the COUNTRY query subject, change COUNTRY_EN so that when a 
prompt is manually created or automatically generated it will cause retrieval 
through the COUNTRY_CODE key.  

 Publish the package and verify your prompt works using Query Studio and 
Report Studio. 

 In Framework Manager, save the project, close Framework Manager 

 Close all browser windows without saving the report 

For more detailed information outlined as tasks, see the Task Table on the next page. 
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Workshop 1:  Task Table 
 

Task Where to Work Hints 
1. Change query item 

Usage properties. 
Project Viewer 
and Property 
panes 

 

 Ctrl+click all desired query items to 
make the same change to multiple items 
at once. 

 Change Usage to Attribute for numeric 
query items that are not facts for the 
following items: 

 PRODUCT> 
BASE_PRODUCT_NUMBER 

 EMPLOYEE_HISTORY> 
EMPLOYEE_HISTORY_ 
PARENT 

2. Change Regular 
Aggregate 
properties. 

Project Viewer 
and Property 
panes 

 Ctrl+click all desired query items to 
make the same change to multiple items 
at once. 

 Set the Regular Aggregate property to 
Average for the following items: 

 PRODUCT>PRODUCTION_ 
COST 

 PRODUCT>GROSS_MARGIN 

3. Change prompt 
properties. 

Project Viewer 
and Property 
panes 

 Under Prompt Info, change the Filter 
Item Reference and Use Item 
Reference properties for 
COUNTRY>COUNTRY_EN to 
use 
COUNTRY>COUNTRY_CODE 
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4. Publish the package 
and verify your 
prompt works 
using Query and 
Report Studio. 

Query Studio, 
Report Studio 

 Publish GO Operational package. 

 In Query Studio, create a query using 
the following items: 

 COUNTRY>COUNTRY_EN  

 ORDER_DETAILS> 
QUANTITY 

 Filter COUNTRY_EN on Canada.  

 Open the report in Report Studio and 
use Tools>Show Generated 
SQL/MDX to see if retrieval is through 
COUNTRY_CODE. 

 In Framework Manager, save the 
project, close Framework Manager 

 Close all browser windows without 
saving the report 

 

 



P R E P A R E  R E U S A B L E  M E T A D A T A  

© 2003, 2012, IBM Corporation 5-37 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

Workshop 1:  Results 
After filtering the report in Query Studio, the results appear as follows: 

 

After viewing the IBM Cognos SQL in Report Studio, the results appear as follows:  

  

The IBM Cognos SQL generated in Report Studio for the Query Studio query shows 
that you are accessing the data through COUNTRY_CODE. 
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Summary
 You should now be able to:
 verify relationships and query item properties

 create efficient filters by configuring prompt 
properties
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Model for Predictable Results:
Identify Reporting Issues

IBM Cognos BI

 
 
 

 Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos BI in the Local LDAP 
namespace using the following credentials: 
• User ID: admin  
• Password: Education1 
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Objectives
 At the end of this module, you should be able to:
 describe multi-fact queries and when full outer 

joins are appropriate
 describe how IBM Cognos uses cardinality
 identify reporting traps

 use tools to analyze the model

 
 

The concepts and techniques covered in this module are fundamental with respect to creating models for predictable 
results. Although some of the concepts appear advanced or complex, they are truly fundamental to successful models. 
 
Before reviewing this module, you should be familiar with IBM Cognos, IBM Cognos Connection, Query Studio and 
Report Studio. Suggested modules to reference: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
• Prepare Reusable Metadata 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Cognos Workspace 

Advanced
….

Framework Manager

Create
Project

Model 
Metadata for 

Reporting

 

This module deals with identifying potential reporting issues before beginning to model 
the metadata. Solutions to the issues found in this module will be applied in later 
modules. 
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Define Single-Fact Queries
 A single-fact query consists of one or more measures 

from the same table

Sales
Fact

Staff
Dimension

Retailer
Dimension

Product
Dimension

Time
Dimension

1..n

1..1

1..n
1..1

1..n
1..1

1..n

1..1

 

In the above example, if you only queried items from the dimensions, such as Product 
and Retailer, you would go through the fact table. Performance may be an issue if the 
fact table is very large. This is something to be aware of when viewing the generated 
SQL and considering performance for those types of queries. 

If we use optional cardinalities, the full outer joins ensure that all data is returned, not 
just where matches occur. For example, if we wanted to see all sales, regardless of 
whether a sales rep made the sale, and see all sales reps, regardless of whether they 
made sales or not, we would set optional cardinality on both Staff Dimension and Sales 
Fact. This would generate a full outer join, ensuring that all rows are returned from 
each table. These types of scenarios should be configured with caution as they have the 
potential to be resource intensive. The measures can be constricted by dimensional 
attributes taken from related dimension query subjects at the 1..1 end of 1..1 to 1..n 
relationships. 

In most cases, single-fact queries are not a problem for reporting and usually generate 
simple and expected SQL. 
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Why Are Multi-Fact Queries Complicated?

 Examine the following data:

$20E-mail01/04/2005

$40Web01/03/2005

$25Telephone01/02/2005

$10E-mail01/01/2005

SALE_TOTALORDER_METHODDAY_DATE

Sales Fact

1Sales visit01/11/2005

15Fax01/10/2005

4Telephone01/02/2005

2E-mail01/01/2005

RETURN_QUANTITYORDER_METHODDAY_DATE

Returned Items Fact

Common information for 
DAY_DATE and ORDER_METHOD

 

While the first two rows have identical DAY_DATE and ORDER_METHOD 
information, rows three and four do not. 
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Why Are Multi-Fact Queries 
Complicated? (cont'd)
 An inner join in a select statement assumes that the 

same information exist in both facts

Select a.SALE_TOTAL, b.RETURN_QUANTITY from Sales a, Returns b
Where a.DAY_DATE = b. DAY_DATE and a.ORDER_METHOD = b.ORDER_METHOD

$20E-mail01/04/2005

$40Web01/03/2005

$25Telephone01/02/2005

$10E-mail01/01/2005

SALE_TOTALORDER_METHODDAY_DATE

Sales Fact

1Sales visit01/11/2005

15Fax01/10/2005

4Telephone01/02/2005

2E-mail01/01/2005

RETURN_QUANTITYORDER_METHODDAY_DATE

Returned Items Fact

 

An inner join would only return the first two records. If a filter ORDER_METHOD = 
'Web' was added, 0 records would be returned.  

Data is lost in this scenario. 
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Why Are Multi-Fact Queries Complicated? 
(cont'd)
 full outer joins can break queries into multiple selects, one 

for each fact table, and merge data

$20E-mail01/04/2005

$40Web01/03/2005

$25Telephone01/02/2005

$10E-mail01/01/2005

SALE_TOTALORDER_METHODDAY_DATE

Sales Fact

1Sales visit01/11/2005

15Fax01/10/2005

4Telephone01/02/2005

2E-mail01/01/2005

RETURN_QUANTITYORDER_METHODDAY_DATE

Returned Items Fact

15Fax01/10/2005

1Sales visit01/11/2005

$20

$40

$25

$10

SALE_TOTAL

E-mail01/04/2005

Web01/03/2005

4Telephone01/02/2005

2E-mail01/01/2005

RETURN_QUANTITYORDER_METHODDAY_DATE

Report Set

 

In the above example, no data is lost. This is what IBM Cognos refers to as a stitch 
query. 

This type of data pattern is not exclusive to star schema data sources, it is also found in 
operational systems. For example, an employee has skills and also has billings. 
Employee is a conformed dimension that relates to a Skills table as well as a Billings 
table. To avoid losing any skills or billings related to an employee, the two result sets 
would be stitched together. 

This type of query could be further complicated if optional cardinalities (outer joins) 
were specified. For example, you could have a left outer join on the sales fact from the 
order method dimension. This would return order methods that had sales as well as 
those that did not, which means it would be possible to see null values in both fact 
fields of the report. 
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Define a Stitch Query

 Stitch Query is an IBM Cognos term

 Uses conformed dimensions to "stitch" multi-fact 
queries together with a full outer join

Database Data Source
or IBM Cognos 8Query 1:

Product & 
Fact 1

Query 2:
Product & 

Fact 2

Report Output

Product F 1

Stitch Queries 
Together

F 2

A

B

C

300

456

$18

$22

 

Conformed dimensions contain the descriptive attributes and corresponding names, 
meanings, and values that have been agreed to across the enterprise.  

Conformed dimensions can be used to merge two independent fact queries together, as 
seen in the slide example above, without loss of data. In this case, the Product 
dimension is used to stitch the results of query 1 and query 2 together on the common 
value selected from the Product dimension. Again, as seen on the previous page, no 
values are lost on either side of the query. Where the facts have the same data in 
common, both fact cells contain values. Where a fact does not share common data, the 
fact cells are null. 

If the data source supports this type of query, the processing will be done at the data 
source level. If not, the processing will be done on the IBM Cognos servers. 

We will examine the anatomy of a stitch query later in the course. 
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Cardinality Usage in IBM Cognos

 IBM Cognos uses cardinality: 

 for aggregation purposes 
 to identify which query subjects are dimensions 

and which are facts
EMPLOYEE ORDER_METHOD

ORDER_DETAILS

1..1 1..1

1..1

1..n

1..n

1..n

ORDER_HEADER
Fact or Dimension?
Depends on the query

  

Typically, facts are found on the 1..n side of a query. The facts found in these tables can 
then be aggregated if requested by the user. 

For every generated query, IBM Cognos identifies each query subject as either a "fact" 
or a "dimension" based on cardinality. Query subjects with only 0..n or 1..n cardinalities 
attached are identified as facts and query subjects with 0..1 or 1..1 cardinalities attached 
are identified as dimensions. Query subjects with both types of cardinality have the 
potential to be ambiguous. This is the case with ORDER_HEADER. 

Note that, although query subjects may contain no measures, such as 
ORDER_HEADER, IBM Cognos BI will view them as fact tables based on 
cardinality. Treating the query subjects on the 1..n side on the cardinality as facts is a 
logical choice when trying to apply aggregation rules since measures are usually on this 
end of the cardinality. If they were on the 1..1 side, there would not be very much to 
aggregate. 
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Cardinality Usage in IBM Cognos (cont'd)

 Examine a query using these query subjects

EMPLOYEE ORDER_METHOD

ORDER_DETAILS

1..1 1..1

1..1

1..n

1..n

1..n

ORDER_HEADER Dimension

 

Again, query usage is applied based on which query subjects are used in a query.  

In the slide example, ORDER_HEADER has both 1..1 and 1..n cardinalities attached. 
Since fact query subjects must have only 1..n or 0..n cardinalities attached, 
ORDER_HEADER will be treated as a dimension in this scenario.  
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Cardinality Usage in IBM Cognos (cont'd)

 Examine a query using these query subjects

EMPLOYEE ORDER_METHOD

ORDER_DETAILS

1..1 1..1

1..1

1..n

1..n

1..n

ORDER_HEADER Fact

 

In this query scenario, ORDER_HEADER has only 1..n cardinalities attached. 
Therefore it will be treated as a fact.  
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Time is a conformed dimension

Sales Fact

Time

Sales Target Fact

1..1
1..n

1..1
1..n

When Does IBM Cognos Generate 
Stitch Queries?

Sales Fact and Sales Target Fact have only 1..n cardinality 
attached and are therefore treated as facts and stitched

together in this query

 

When one or more conformed dimensions are used in a multi-fact query (where query 
subjects are identified as facts by the IBM Cognos query engine), a stitch query (full 
outer join) will occur. 

A stitch query is required when you have different levels of granularity between the 
facts and do not want to lose uncommon rows of data. 
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When the level of granularity is the same for both facts,
a stitch query (full outer join) may be unnecessary

Pay

Employee

Federal Tax Deduction

1..1
1..1

1..1
1..1

When You May Not Want a Stitch Query

Pay and Federal Tax Deduction will not be identified as facts
due to cardinality and therefore no stitch query will 

be performed

 

In cases where the facts are at the same level of granularity, you may want to avoid the 
extra processing of a full outer join and simply configure 1..1 to 1..1 relationships 
between your dimension and fact query subjects. 

You must be extremely familiar with your data and the expected results when 
implementing this type of configuration. Use this approach with caution as there is 
potential to prevent required stitch queries as the model scales and involves dimensions 
with different levels of granularity. 
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Identify Reporting Traps

 Reporting traps can occur when you:

 reference two facts with no dimension context
 generate unwanted query splits (full outer joins)
write reports with query subjects that have 

ambiguous joins

 

When beginning to model for predictable results, you will want to initially identify any 
reporting traps that exist within your model. 

We will cover these reporting traps throughout this module. 
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Reporting Traps: Reference Two Facts With 
No Dimension Context

Query 1: Incorrect - results in cross-join

Query 2: Correct

SALES_TARGET ORDER_DETAILS

RETAILER_SITE

ORDER_HEADER

ORDER_DETAILS

RETAILER

SALES_TARGET

Contains 
descriptive 
information 
(RETAILER_NAME)

 

A query on two facts with no dimension context is treated as a cross-product join. This 
brings duplicate data from the two datasets together in one query. Authors can 
accidentally author these types of queries if you have left textual (dimensional 
information) items in a fact query subject. For example, if Retailer name was a query 
item in SALES_TARGET, authors might choose this item thinking it also applies to 
ORDER_DETAILS.  

This can be avoided if textual items are removed from the fact query subjects. Doing so 
will force authors to use at least one common dimension in the query to join the facts 
together. In Query 2, retailer information is taken from RETAILER. 
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SALES_TARGET

Staff code

Retailer name
Sales target

Order detail code

Quantity
Unit cost

Product number

Product number

Query Subjects

Report Output

1..1

1..n

Retailer

Retailer name
Retailer type

Retailer code

1..1 1..n 89,237,091Hinode Megane

89,237,091Cordages Discount

$497,900

$1,175,400

$1,157,200

$612,334

Sales target

Anapurna

Die Fitness-Experten

89,237,091Allo Allo

89,237,091Hanagata Golf Shop

Retailer name Quantity

$3,201,200

$958,122

89,237,091

89,237,091

ORDER_DETAILS

Reporting Traps: Reference Two Facts 
With No Dimension Context (cont'd)

Returns repeating 

overall values

 

The query above returns the distinct overall total of Quantity and applies it to each 
Retailer name row.  

Again, in this scenario, authors can accidentally misuse Retailer name from the 
SALES_TARGET fact query subject and cause unexpected results. Taking Retailer 
name from the conformed dimension would generate a stitch query and provide 
expected results.  
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Demo 1: Reference Two Facts with No Dimension Context 
 
Purpose: 
A common requirement for the business analysts will be to generate 
a report that compares sales targets against actual sales. You will 
test such a report to identify possible reporting traps.  
Components: Framework Manager, IBM Cognos Report Studio 
Project:  GO Operational 
Package:  GO Operational 

Task 1. Try to create a Targets vs Actual Revenue report. 
1. In Framework Manager, open the GO Operational project located at 

C:\Edcognos\B5252\ 
CBIFM-Start Files\Module 6\GO Operational. 

2. Log in as User ID admin, Password Education1, if prompted. 

3. Publish the GO Operational package 

4. Launch IBM Cognos Connection, log in, and launch IBM Cognos Report 
Studio, selecting the GO Operational package for a List report. 

5. Drag the following query items to the report: 

Query Subject Query Item 
SALES_TARGET RETAILER_NAME 

SALES_TARGET 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
You could have taken COMPANY_NAME from RETAILER, but to identify 
potential areas of unpredictability for authors you will take it from 
SALES_TARGET. 



M O D E L I N G  F O R  P R E D I C T A B L E  R E S U L T S :  I D E N T I F Y  R E P O R T I N G  I S S U E S  

© 2003, 2012, IBM Corporation 6-19 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

6. Click the arrow beside the Run button and select Run Report – HTML. 

The results appear as follows: 

 
The resulting report has the same QUANTITY and UNIT_SALE_PRICE for 
every row, which is unexpected. To complete the report, you would create a 
calculation of quantity times unit sale price to get actual revenue values, but 
there is no need to continue since an issue has already been found. 

7. Close your Internet browser. 

Task 2. Analyze the query in Framework Manager. 
1. In Framework Manager, in the Diagram, locate SALES_TARGET and 

ORDER_DETAILS. 

There are no direct relationships between these two query subjects. To see how 
they are joined in a query, you will recreate the same query in Framework 
Manager and view the generated SQL. 

2. In the Project Viewer, select and test the following query items with Auto 
Sum enabled: 

Query Subject Query Item 
SALES_TARGET RETAILER_NAME 

SALES_TARGET 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
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3. Click the Query Information tab. 

The results appear as follows: 

 
The query has two subqueries (aliased as D2 and D3) in the from clause that are 
not joined. The two queries are simply separated by a comma with no join 
conditions. This is known as a cross-product join. In this case, one query is on 
all sales targets grouped by retailer name, and the other is on a distinct value for 
all order quantities and unit sale prices with no grouping. This explains why all 
the quantities and prices are the same. IBM Cognos does not join the two query 
structures because they are both facts and there is no conformed (shared) 
dimension joining them. 

You will need an alternate source for RETAILER_NAME, so you will try the 
only other instance of RETAILER_NAME in the project, the one in 
ORDER_HEADER. 

4. Click Close. 
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Task 3. Attempt a resolution. 
1. Select and test the following query items with Auto Sum enabled: 

Query Subject Query Item 
ORDER_HEADER RETAILER_NAME 
SALES_TARGET SALES_TARGET 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
The results appear as follows:  

 
You can now see separate quantities and unit sale prices for each retailer, but 
the sales targets are now all identical. 
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2. Click the Query Information tab. 

The results appear as follows: 

 
Once again you have two subqueries that are not joined. However, this time it is 
sales targets that are not grouped by retailer name. IBM Cognos still does not 
join the two query subjects because you have not provided a conformed 
dimension. 

If you speak with the database administrator, you will find out that 
COMPANY_NAME in the RETAILER query subject holds the retailer name 
that can be used between the two fact query subjects. You will try this in the 
next task. 

3. Click Close. 
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Task 4. Correct the query. 
1. Select and test the following query items with Auto Sum enabled: 

Query Subject Query Item 
RETAILER COMPANY_NAME 
SALES_TARGET SALES_TARGET 
ORDER_DETAILS QUANTITY 

UNIT_SALE_PRICE 
The results appear as follows: 

 
You can now see separate targets, quantities, and prices for each retailer. If you 
were to create this report in Query Studio, you would now calculate Actual 
Revenue to compare against the targets. (You will not do this now in order to 
continue investigating modeling issues and will create a Revenue calculation in 
the model later in the course.) 
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2. Click the Query Information tab. 

The results appear as follows: 

 
There are two subqueries joined by COMPANY_NAME (retailer name) 
through a full outer join. Again, in this case, a full outer join is expected since 
you are stitching two separate fact queries together. 

The query scenarios you just went through support the concept of ensuring 
descriptive data is retrieved from dimensions and not facts. 
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3. Click Close, and leave Framework Manager open for the next demo. 

Results: 
A common requirement for the business analysts will be to compare 
sales targets against actual sales. You tested such a query, 
identified a reporting trap, and identified a proper query to return 
expected results. 

In the Framework Manager diagram, review the join paths for this query. RETAILER goes through RETAILER_SITE and 
ORDER_HEADER to get to ORDER_DETAILS and has a direct relationship with SALES_TARGET_FACT. 
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Query 1: Incorrect - a dimension is treated as a fact

Query 2: Correct

ORDER_DETAILS

PRODUCT

PRODUCT_NAME_LOOKUP

1..1
1..n

1..1
1..n

Reporting Traps: Generate Unwanted 
Query Splits

ORDER_DETAILS

PRODUCT

PRODUCT_NAME_LOOKUP

1..1
1..n

1..1
1..1

Filter applied to retrieve only 
one value per product

Multiple values per product due to multilingual data

 

Unwanted query splits (full outer joins) occur when query subjects (such as 
PRODUCT_NAME_LOOKUP in Query 1) are incorrectly identified as facts.  

In this case PRODUCT_NAME_LOOKUP contains several values for each product 
in the PRODUCT table, one for each supported language in this multilingual table. The 
intent is for PRODUCT_NAME_LOOKUP to behave as a lookup table and return 
one value per product. Instead it acts as a fact based on cardinality.  

In Query 2, the cardinality for PRODUCT_NAME_LOOKUP has been changed to 
1..1 after a filter is put in place to ensure only one value is returned. In this scenario, it 
will always act as a dimension.  

 
 
This issue will be resolved in the Create Calculations and Filters module. 
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Demo 2: Generate Unwanted Query Splits 
 

Purpose: 
Authors will want to report on the overall quantity of products sold. 
You will test such a query to identify a possible reporting trap. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Create a query to view total quantity sold by product. 
1. In Framework Manager, select and test the following query items with Auto 

Sum enabled: 

Query Subject Query Item 
PRODUCT_NAME_LOOKUP PRODUCT_NAME 
PRODUCT PRODUCT_NUMBER 
ORDER_DETAILS QUANTITY 

In order to return a larger result set, you will alter the options. 

2. Click Options in the lower right corner, under Number of results, change the 
value from 25 to 250, and then click OK. 

Other options will be covered later in the course. 
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3. Click Test Sample. 

The results are similar to the following: 

 
Notice the different language name but the same quantity value for the same 
product number.  

PRODUCT_NAME_LOOKUP is a table in the database that contains 
multiple rows for each product, one for each supported language. Because there 
are multiple rows, the relationship is currently correct. 1..1 from PRODUCT to 
1..n to PRODUCT_NAME_LOOKUP. It is not that this query is incorrect, 
but it may not be what the author expected. Likely you would want to see one 
product, in one language, with one summarized QUANTITY value. 

You will look at the SQL to see what occurred. 
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4. Click the Query Information tab. 

The results appear as follows: 

 
Notice the two subqueries that are being joined with a full outer join. One 
retrieves all the multilingual product names for each product number, and the 
other, summarized order quantities for each product number. The two queries 
are then stitched together. This is an unwanted query split, since the intent in 
this query is to return one product name per product and show the quantities 
sold for that product. 

5. Click Close. 
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Task 2. Examine the objects and their cardinality. 
1. In the middle pane, click Diagram, and then double-click the gosales box to 

give it focus in the diagram. 
You will increase the level of detail in the diagram to include query items. 

2. From the Diagram menu, click Diagram settings, select Query Items, and 
then click OK. 

3. Using the Auto Layout dialog box, set the horizontal and vertical distance to 
25 to increase the distance between objects. 

4. In the diagram, locate PRODUCT_NAME_LOOKUP, PRODUCT, and 
ORDER_DETAILS. 

The results appear similar to as follows: 

 
In this scenario, PRODUCT is treated as a dimension (only 1..1 cardinalities 
attached), and ORDER_DETAILS and PRODUCT_NAME_LOOKUP are 
treated as facts (only 1..n cardinalities attached).  

You will resolve the PRODUCT_NAME_LOOKUP issue later in the course 
by applying a filter and changing the cardinality. 

Results: 
You tested a query on total quantity sold by product to identify a 
possible reporting trap and found an unwanted query split.  
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Reporting Traps: Ambiguous Joins
 Query 1: Incorrect - a 

COUNTRY and 
ORDER_DETAILS query 
could use left or right 
path

 Query 2: Correct - a 
COUNTRY and 
ORDER_DETAILS query 
must specify left or right 
path

COUNTRY

RETAILER_SITE BRANCH

ORDER_HEADER

ORDER_DETAILS

? ?

BRANCH
COUNTRY

RETAILER_SITE BRANCH

ORDER_HEADER

ORDER_DETAILS

RETAILER
COUNTRY

 

Remove the risk of taking the wrong query path by removing the ambiguity: Creating 
aliases of COUNTRY with the appropriate relationships allows report authors to 
choose the desired path, in this case order details by retailer country or branch country.  

The GO Operational model would actually use four versions of COUNTRY (and of 
SALES_REGION above it). The third version is for the hierarchy of 
SALES_REGION to COUNTRY to BRANCH to EMPLOYEE_HISTORY to 
EMPLOYEE. And the fourth version is for the hierarchy of SALES_REGION to 
COUNTRY to SALES_TARGET. We have just shown two of the four hierarchies in 
the slide to keep the diagram simple. 
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Demo 3: Identify Ambiguous Joins 
 
Purpose: 
Another common requirement for the business analysts will be to 
report on sales figures by retailer country. You will test such a query 
to identify a possible reporting trap. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Create the report. 
1. In Framework Manager, select and test the following query items with Auto 

Sum enabled: 

Query Subject Query Item 
COUNTRY COUNTRY_EN 
ORDER_DETAILS QUANTITY 

The results appear as follows: 

 
The goal is to create a query for the number of units sold in each retailer's 
country. These results seem like they might be correct. But to be sure, you will 
look at the SQL generated for this query. 
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2. View the SQL on the Query Information tab.  

The results appear as follows: 

 
The query did not take the path you wanted (through RETAILER_SITE). 
Instead, it took the path through BRANCH to ORDER_HEADER to 
ORDER_DETAILS. So the query set returned the number of units sold in 
each sales branch country.  

3. Click Close. 

Task 2. Examine the objects and their relationships. 
You will use a feature called Context Explorer that helps you isolate modeling objects 
for closer examination and testing. It is a focused subset of the overall diagram. You 
will first change the default behavior of the Context Explorer to only show objects you 
select and not all related objects of the items you select.  

1. From the Diagram menu, click Diagram settings. 

2. Click the Context Diagram tab, select Show only the selected objects, and 
then click OK. 
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3. In the Project Viewer, select the following query subjects: 

COUNTRY 
BRANCH 
RETAILER_SITE 
ORDER_HEADER 
ORDER_DETAILS 

4. Right-click one of the selected objects, and then click Launch Context 
Explorer. 
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5. Arrange the diagram as shown below: 

 
When a query can take more than one path of equal length and all query 
subjects are in a single namespace or folder, IBM Cognos chooses the 
relationship that comes first alphabetically. Using modeling techniques such as 
alias query subjects, you can avoid all ambiguity.  

You will apply a solution in the next module. 
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6. Close the Context Explorer, and leave Framework Manager open for the next 
demo. 

Results: 
You tested a query on sales by country, intending the countries to 
be for retailers. Because there were multiple query paths that could 
be used, you discovered the potential for unpredictable results.  
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Use Tools to Analyze the Model

 Verify Model: identifies errors

Model Advisor: identifies areas needing review
Model in freehand to identify:
which query subjects can act as either a fact or a 

dimension
 fact query subjects that include descriptive data
 unclear query paths

 groupings of data (which items will be used to 
create a fact or dimension query subject for 
presentation to end users?) 

Recommendation #4

 

 Verify Model: After you select the conditions and severity for which you want to 
test, Verify Model identifies the errors and offers automated or manual repairs. 

 Model Advisor: After you select the conditions for which you want to test, Model 
Advisor gives a clear, graphical presentation that summarizes the design issues 
uncovered and offers links to documentation for evaluating and resolving the 
issues. 

 Modeling in freehand: Use a diagram printout to identify areas for concern and 
how you will build your final model. Concentrate on modeling dimensions first, 
since they are usually easy to identify, more problematic, and can resolve most of 
the modeling design issues.  

When modeling in freehand, it is important to have an understanding of the business 
processes that created the facts. You cannot create a correct model without interaction 
with functional users and data modelers. Your requirements and understanding of the 
data should be clear. 
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Demo 4: Use Tools to Analyze the Model 
 

Purpose: 
Prior to modeling the metadata, you will analyze the model for errors 
and design issues. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Analyze for errors. 
1. In the Project Viewer, right-click the gosales namespace, and then click 

Verify Selected Objects. 

The Options tab lets you control two aspects of the verification process: the 
severity and the categories of verification. You will accept the defaults. 

2. Click Verify Model. 
No issues have been detected in this simple model. Note the Repair Selected 
tool, and the ability to group reported issues by object id, severity, or message 
description. 

3. Click Close. 

You can perform this verification process on any level under the root 
namespace of the project or verify the entire model from the Project menu. 
Verification is also performed by default when publishing a package. All 
contents of the package are verified unless you deselect the option in the 
publish wizard. 
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Task 2. Analyze for design issues. 
1. In Project Viewer, right-click gosales and then click Run Model Advisor. 

The Options tab lets you control three forms of analysis: relationships, 
determinants, and miscellaneous checks. You will accept the defaults. 

2. Click Analyze. 

The results appear similar to as follows: 

 

Task 2, Step 2: You may wish to use the "More information" links for any of these issues to show the students the wealth 
of helpful information available to them. 
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Issue 1 is "Facts identified by cardinality." You should confirm that the query 
subjects identified here are indeed facts. Both ORDER_DETAILS and 
SALES_TARGET are. But PRODUCT_NAME_LOOKUP is not a fact as 
defined by the data. EMPLOYEE_HISTORY is a factless fact, but is this how 
you want to use it for the reporting requirements, or should it be used as a 
lookup table for EMPLOYEE to return an employee's current job status? 
You'll look at these query subjects in more detail later in the course. 

Issue 2 is "Query subjects that can behave as facts or dimensions." These items 
are on the 1..1 side of at least one relationship as well as being on the 1..n side 
of at least one relationship. These are also known as ambiguous query subjects. 
Before placing these in a package for reporting, you should investigate these 
objects to ensure that they do not have the potential of being used in an 
unpredictable manner. You have already seen that ORDER_HEADER may be 
used as a dimension in one query scenario and as a fact in another. 

3. Under Issue 2, to the right of ORDER_HEADER, click Launch Context 
Explorer . 
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4. If necessary, to view all query subjects, maximize the window and click Fit All. 
The results appear similar as follows: 

 
Here you can quickly see how ORDER_HEADER relates to other query 
subjects and where potential problems might occur. 
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5. Close the Context Explorer and continue with the Model Advisor issues. 

Issue 3 is "Query subjects with multiple relationships." This section identifies 
query subjects that may cause ambiguous query paths. Ambiguity will be 
removed throughout the modeling process. 

6. Close the Model Advisor dialog box, and leave Framework Manager open for 
the workshop. 

Results: 
Prior to modeling the metadata, you analyzed the model for errors 
and design issues. 
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When is a Query Subject Really 
Ambiguous?
 COUNTRY, RETAILER SITE, and BRANCH all appear 

ambiguous based on cardinality
 But these are logical hierarchies

RETAILER_SITE BRANCH

SALES FACT

1..11..1

1..n

1..n

1..1

1..n

1..n

1..1

SALES_REGION

1..1

1..n

COUNTRY

 

It is important to understand when query subjects are really ambiguous and how to 
solve them. 

There are logical hierarchies from SALES_REGION all the way to SALES FACT, but 
there is an ambiguous query path. 

In this scenario, multiple cardinality types attached to the query subjects is not an issue, 
but a clear query path is. 
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When is a Query Subject Really Ambiguous? 
(cont'd)
 IBM Cognos understands hierarchy paths
 In this scenario, multiple cardinality types attached do 

not present a problem because there is a clear path 
that terminates at a fact 

Aliases Aliases

RETAILER_SITE BRANCH

SALES FACT

1..1

1..n

1..n
1..1

1..n
1..1

RETAILER REGION

1..1
1..n

RETAILER COUNTRY

1..1

1..n

BRANCH REGION

1..1
1..n

BRANCH COUNTRY

 

Using aliases you can remove the ambiguous query paths. 

But the query subjects still have multiple cardinalities attached. This is OK because 
IBM Cognos can traverse the hierarchies and terminate at the actual fact, in this case 
SALES FACT. 

This only becomes an issue if the hierarchy can branch off to different facts at different 
levels. You will see this example on the next page. 
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When is a Query Subject Really Ambiguous? 
(cont'd)
 In this case, PRODUCT_TYPE presents a problem 
 It branches the hierarchy off at a different level of 

granularity
Can be solved 
by merging 
PRODUCT_TYPE 
and PRODUCT1..1

1..n

SALES_TARGET_FACT

PRODUCT_LINE

SALES FACT

1..1

1..1

1..n 1..n

PRODUCT_TYPE

1..1

1..n

PRODUCT

1..1

SALES_TARGET_FACT

PRODUCT_LINE

SALES FACT

1..1

1..n 1..n

1..1PRODUCT &
PRODUCT_TYPE

1..n

 

Remember querying PRODUCT_TYPE, PRODUCT, and SALES_TARGET_FACT 
caused PRODUCT to be treated as a fact query subject and generated an unwanted 
query split resulting in a full outer join? This is because IBM Cognos determined 
PRODUCT and SALES_TARGET_FACT were fact termination points and that 
PRODUCT_TYPE was a shared dimension between the two. Based on cardinality, 
this is the logical choice. But is it what you want? 

After merging PRODUCT and PRODUCT_TYPE, there is a clear hierarchy path that 
terminates at the real fact query subjects, in this case, SALES FACT and 
SALES_TARGET_FACT.  
 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

6-46 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

Workshop 1: Model in Freehand to Identify Query Usage 
 
This workshop is based on modeling Recommendation 4: Model in freehand to 
identify query usage. 

You have just been asked to analyze a Framework Manager model based on The 
Sample Outdoors Company operational database, and to make recommendations on 
how to enhance the model so that authors will achieve predictable results.  

To do so, analyze the following diagram to identify: 

 All groupings of related query structures (for example, PRODUCT_LINE, 
PRODUCT_TYPE, and PRODUCT). These can be consolidated into a single 
author-friendly model query subject for presentation 

 All facts (query subjects whose relationships are all on the 1..n side) 

 Any ambiguous query subjects that can behave as either facts or dimensions 
(these can be resolved through a process of creating aliases to remove ambiguous 
query paths or by merging query subjects). 

Use the three diagrams on the following pages to identify the items in each task above. 

When done, close Framework Manager. 

 

This is an extremely important workshop as it lays the foundation of what will be modeled throughout this course. 
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Workshop 1:  Solution 
These solutions will be explained in further detail and implemented throughout the 
next few modules. 

Groupings: 

The Identify Groupings page illustrates the first step in a star schema modeling 
solution, logically grouping related query structures: 

 SALES_REGION, COUNTRY, BRANCH, EMPLOYEE_HISTORY, 
EMPLOYEE, and POSITION_LOOKUP to make up a Staff by Location 
dimension 

 SALES_REGION, COUNTRY, RETAILER_SITE, RETAILER, and 
RETAILER_TYPE to make a Retailer dimension 

 PRODUCT, PRODUCT_TYPE, PRODUCT_LINE and 
PRODUCT_NAME_LOOKUP to create a Product dimension 

ORDER_METHOD is a stand-alone dimension and presents no issues. 

There are also two other groupings, although not in the initial requirements, that may 
make sense. Sometimes during the modeling process the data reveals other alternatives 
that you can choose to take advantage. The ones found here are: 

 SALES_REGION, COUNTRY and BRANCH to create a Branch by 
Location Dimension, which can then link to the grouping of 
ORDER_HEADER and ORDER_DETAILS in order to identify which branch 
a sale was made from 

 SALES_REGION and COUNTRY to create a Sales Target by Location 
dimension 

All of the above groupings will be used as dimensions to meet reporting requirements. 
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Facts: 
ORDER_DETAILS is a fact as it only has 1..n cardinalities attached. 

SALES_TARGET is a fact as it only has 1..n cardinalities attached. 

EMPLOYEE_HISTORY is also a fact even though it contains no measures. However 
the requirements for this application are to report on employees' current positions. 
Later in the modeling process, a filter will be used to filter on the current position and 
therefore change the nature of the EMPLOYEE to EMPLOYEE_HISTORY 
relationship to 1..1 to 1..1. 

PRODUCT_NAME_LOOKUP is identified as a fact as it only has 1..n cardinalities 
attached. In the data, this is not a fact and will be corrected with a filter that will change 
the cardinality to 1..1. 

Ambiguous Query Subjects: 
COUNTRY is used in multiple query paths and is a good candidate for aliasing. 

BRANCH is used in two query paths and is a good candidate for aliasing. 

ORDER_HEADER is an ambiguous query subject because it has multiple cardinality 
types attached with multiple paths. It is not part of a hierarchy with one path. 

 ORDER_HEADER is a query subject used as a bridge between most 
dimensions and the sales facts in ORDER_DETAILS. It contains keys allowing 
other dimensions to query order details. 

 ORDER_HEADER is a good candidate for merging with ORDER_DETAILS 
to create a new fact query subject. Once these two query subjects are merged, the 
new query subject will have only 1..n cardinalities attached ensuring it will always 
be treated as a fact. 

RETAILER has multiple cardinality types attached and branches the hierarchy off at a 
higher level of granularity. It is a good candidate for merging with RETAILER_SITE. 

PRODUCT_TYPE has multiple cardinalities attached and branches off at a higher 
level of granularity. It is also a good candidate for merging with PRODUCT. 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

6-52 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

 



M O D E L I N G  F O R  P R E D I C T A B L E  R E S U L T S :  I D E N T I F Y  R E P O R T I N G  I S S U E S  

© 2003, 2012, IBM Corporation 6-53 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

6-54 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 



M O D E L I N G  F O R  P R E D I C T A B L E  R E S U L T S :  I D E N T I F Y  R E P O R T I N G  I S S U E S  

© 2003, 2012, IBM Corporation 6-55 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

6-56 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

 

© 2012 IBM Corporation

 You should now be able to:
 identify reporting traps

 describe how IBM Cognos uses cardinality
 identify when full outer joins are appropriate
 use tools to analyze the model

Summary
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Model for Predictable Results: 
Virtual Star Schemas

IBM Cognos BI

 
 

 

Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos BI in the Local LDAP 
namespace using the following credentials: 
• User ID: admin  
• Password: Education1 
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Objectives
 At the end of this module, you should be able to:
 identify the advantages of modeling metadata as a 

star schema
 model in layers
 create aliases to avoid ambiguous joins

 merge query subjects to create as view behavior

 
  
The techniques covered in this module are considered to be fundamental with respect to creating models for predictable 
results. Although some of the techniques appear advanced or complex, they are truly fundamental to successful models 
that are geared towards a broad audience. 
 
There are instances were these techniques are not required and the modeling recommendations do not meet the needs 
of the modeler. Some applications may be very specific. Again, the modeling recommendations are geared towards 
providing predictable results to a broad audience. 
 
Before reviewing this module, you should be familiar with IBM Cognos, IBM Cognos Connection, Query Studio and 
Report Studio. Suggested modules to reference: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
• Prepare Reusable Metadata 
• Model for Predictable Results: Reporting Issues 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Query Studio

Analysis Studio
….

Framework Manager

Create
Project

Model 
Metadata for 

Reporting

 

This module deals with modeling as a virtual star schema in order to ensure predictable 
results.  
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Operational Reporting

Order
Fact

Sales
Rep

Customer Product

Date

0..n
1..1

0..n
1..1

0..n
1..1

0..n
1..1

Modeling Operational vs. Reporting 
Databases
 Reporting databases (star schema structure) typically 

require less metadata modeling

Customer
Type

Customer

Order
Header

Sales
Area

Sales
Rep

Order
Detail

Product
Line

Product
Type

Product

1..1 1..1

1..n

1..1

1..n

1..1

1..n

1..1

1..n

1..1

1..n

1..1
1..n

1..1

1..n

1..n

 

Operational databases typically require more of a metadata modeling effort in 
Framework Manager since they are confusing for users to understand and can present 
several reporting traps. 

This course focuses on modeling an operational source because it illustrates more 
modeling scenarios that may apply to any database, both operational and reporting. 

Star schema databases will likely require much less modeling since they are already 
designed for reporting. However, not all reporting database designs are immune to 
design issues and may require some of the very same techniques found in this course.  
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Model as a Virtual Star Schema
Model operational metadata as a virtual star schema 

to control SQL generation and provide predictable 
results

Staff
by

Location

Sales
Fact

Time

ProductOrder
Method

1..1
1..n1..n

1..n

1..n

1..1

1..1

1..1

Retailer 
by

Location
1..1

1..n

Recommendation #5

 

In the slide example, query subjects with dashed borders represent model query 
subjects that have been used to create views of the data at run time. These views 
organize and/or control the SQL generation, which helps to provide an easy to use 
model and predictable results. 

When you model an operational or reporting data source as a star schema, you are not 
changing the underlying, data structure. You are creating a virtual star schema that 
allows IBM Cognos to generate the correct SQL for predictable results. Another 
benefit of virtual star schema models is that they are more flexible, allowing authors to 
answer a wider range of queries. 
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What are the Advantages of Modeling 
as a Star Schema?
 Subject area marts (star schema groupings)

 Simpler for the user to understand - fewer query 
subjects
 Adaptable and extendable - you can easily add and 

reuse facts and dimensions

 Conformed dimensions prevent data silos - facts are 
related to one another through dimensions

 

The advantage of modeling dimensionally is that the end result is a business view that is 
organized by subject area. By presenting each subject area in a namespace with the 
relevant objects, it is easier for a business user to select the appropriate dimensions to 
go with a particular fact. Also, adding more facts and relevant dimensions can extend 
the model without affecting the existing metadata presentation. This allows you to 
easily add another subject area to the model. 

Note that some people, with a relational database design background, challenge the idea 
of modeling operational data as a star schema because it generates lots of SQL at the 
reporting end. This is true, but it is an accepted trade-off to present authors with a 
structure that ensures that they retrieve the correct data. If you want simpler SQL in the 
reports without the risk of queries retrieving incorrect data (a risk encountered when 
you report directly on operational data structures), your only other solution is to 
physically store the data in a star schema. 
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Modeling in Layers

 Recommend a Presentation 
View for logical groupings
 Choose whether you would 

like a middle layer and what 
to put in it

Presentation View

?       

Foundation
Objects View

 

A Presentation View contains only the star schema groupings. This logically groups 
objects appropriate for the business and easily allows you to create separate packages 
for different reporting needs. 

The decision to have another layer between the Foundation Objects View and the 
Presentation View involves several factors. For example, what is the size of the model?  
Do you need to reduce development time rather than ensure ease of maintenance later 
in the modeling cycle? 

The next three slides investigate some approaches. 
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 Foundation Objects View contains
 data source query subjects
 model query subjects

 calculations and filters
 Appropriate for large projects

 Difficult to maintain if data source 
structure changes frequently

 Not easily portable between 
database types (i.e. Oracle to SQL 
Server)

Presentation View

Foundation
Objects View

Modeling in Layers: No Middle Layer

 

This method requires the least duplication of query subjects, keeping the physical size 
of the project files to a minimum. It is best suited to large implementations or situations 
where a data warehouse has already been set up to accommodate the majority of the 
specialized business logic for reporting. 

While it requires less development time, this method can require more maintenance 
when in production, since you will need to remodel to reflect any changes to the 
underlying data source objects, since the published objects are simply shortcuts to the 
data source query subjects. Therefore, if you expect ongoing changes to the underlying 
data structure, this may not be a suitable option. 

You can view this approach in the GO Operational - (No Middle Layer) model located 
at C:\Edcognos\B5252\CBIFM-Files\Alternate_Models.  

 
The model.xml file should not be larger than 50 MB. If the model is larger than this you may not be able to publish it. 
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Modeling in Layers: Business Logic 
View
 Business Logic View contains
 all model query subjects, 

joined with relationships
 all calculations and filters

 Provides insulation between 
data source and reports
 Less maintenance
 Portable
 Longer development time
 Larger project files and model

Presentation View

Business Logic View

Data Source View

  

Using a business logic layer lets you set up the complex queries and reuse foundation 
layer objects in multiple locations. This provides insulation from the underlying data 
source for the reports. No work is required in the Data Source View since it is all done 
in the Business Logic View.  

Creating the model query subjects (and rebuilding all their relationships) in the Business 
Logic View takes extra work, but it provides a layered structure for improved model 
maintenance, readability and portability. For example, to move the application from 
one database vendor to another, all you have to do is re-map the model query subjects 
in the Business Logic View to the tables in the new data source. There is no need to 
rebuild the reports, or remodel the metadata. 

You can view this approach with the GO Operational - (Business Logic View) model 
located at C:\Edcognos\B5252\CBIFM-Files\Alternate_Models folder. Model query 
subjects in this view are also used to consolidate hierarchy items for presentation (no 
relationships). This can be seen in the folders of the Business Logic View (example: 
Product in the Product Info folder). 
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Modeling in Layers: Consolidation 
View
 Model query subjects, calculations 

and filters are split between 
Consolidation View and 
Foundation Objects View, based 
on need
 All relationships are in the 

Foundation Objects View
 Compromise between 

development time and 
maintenance time
 Smaller project size than Business 

Logic View method

Presentation View

Consolidation View

Foundation
Objects View

 

In this compromise between the previous two methods, you create model query 
subjects and their relationships in the lowest layer. The middle layer acts as a 
consolidation layer with some business logic (where required). For example, this view is 
where snowflake dimensions are consolidated. It also acts as an insulation layer 
between reports and the data source. 

Calculations may appear in either the lowest or the middle layer, depending on where 
the related model query subject is created. A model query subject that is created to 
resolve a reporting issue will be created in the lowest layer. Therefore, any calculations 
required for that object will be defined in the lowest layer. 

The Business Logic View and Consolidation View methods create additional model 
query subjects even when data source query subjects present no issue and could 
technically be used in the Presentation View. This can affect physical file size 
noticeably. The Consolidation View method is the middle ground and is the approach 
that this course will use. 
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SALES 
REGION

COUNTRY

SALES_
TARGET

Retailer 
Site Region

Retailer Site 
Country

RETAILER_
SITE

Sales Fact

Branch 
Region

Branch 
Country

BRANCH

EMPLOYEE
_HISTORY

EMPLOYEE

Staff 
Region

Staff 
Country

Staff Branch

Model Query Subjects in the Foundation 
Objects View

 

This course will use the Consolidation View approach in the demos and workshops. 
You can view the results of this approach in the CBIFM-Final model located at 
C:\Edcognos\B5252\CBIFM-Files\Final. 

In this module, you will focus on the early stages of the Foundation Objects View layer. 
However, after the Foundation Objects View layer is completed, it will contain:  

 all data source query subjects  

 any model query subjects required to resolve reporting issues 

 some calculations and filters where appropriate 

The above diagram identifies, in the grey boxes (with mixed-case text), the model query 
subjects used to resolve reporting issues. Sales Fact is used to create a view of 
ORDER_HEADER and ORDER_DETAILS, thereby controlling the SQL 
generation, and all others are used to create aliases to control query paths. 
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Demo 1: Create Alias Model Query Subjects to Avoid 
Ambiguous Query Paths 

 

Purpose: 
In an earlier exercise, you identified a situation where there was an 
ambiguous query path between query subjects. SALES_REGION is 
above COUNTRY in this hierarchy and therefore has the same 
ambiguous path to ORDER_ DETAILS. You will resolve the problem 
by creating aliases for SALES_REGION and COUNTRY. 

Component: Framework Manager  
Project:  GO Operational 
Task 1. Review the 'ambiguous join' reporting trap. 

1. In Framework Manager, open the GO Operational model located at 
C:\Edcognos\B5252\CBIFM-Start Files\Module 7\GO Operational. 

2. If prompted, log in as User ID admin, and Password Education1. 

3. In the Project Viewer pane, in the gosales namespace, right-click 
COUNTRY, and then click Launch Context Explorer. 

4. If only the COUNTRY table displays in Context Explorer, click Show 

Related Objects . 

5. Click BRANCH, and then click Show Related Objects. 

6. Click EMPLOYEE_HISTORY, and then click Show Related Objects. 
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7. If you wish, arrange the diagram as shown below to better see the hierarchy 
structure:  

 
SALES_REGION and COUNTRY have two separate paths that lead to 
ORDER_HEADER (or three if you include the route through 
EMPLOYEE_HISTORY and EMPLOYEE). You want to resolve ambiguity 
by creating three separate aliases of SALES_REGION and COUNTRY (so 
that each can be linked to just one of the paths to ORDER_HEADER and 
ORDER_DETAIL). Keep the original SALES_REGION and COUNTRY to 
link to SALES_TARGET.  



M O D E L I N G  F O R  P R E D I C T A B L E  R E S U L T S :  V I R T U A L  S T A R  S C H E M A S  

© 2003, 2012, IBM Corporation 7-15 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

You will achieve the following design at the end of this demo: 

 

SALES 
REGION 

COUNTRY 

SALES_ 
TARGET 

Retailer Site 
Region 

Retailer Site 
Country 

RETAILER_ 
SITE 

ORDER_ 
HEADER 

Branch 
Country 

BRANCH EMPLOYEE_
HISTORY 

EMPLOYEE 

Branch 
Region 

8. Close the Context Explorer. 

Task 2. Create Region aliases as model query subjects. 
1. In the Project Viewer pane, right-click gosales, point to Create, and then click 

Query Subject. 
2. Name the query subject Retailer Site Region (alias), and then, with Model 

selected, click OK. 

3. Expand Foundation Objects View>gosales>SALES_REGION. 

Task 2 Step 1: You want to create model query subjects, not create copies of data source query subjects or shortcuts. 
Model query subjects can reduce maintenance and allow more flexibility with naming conventions and allow the modeler 
to override settings 
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4. Add the following query items by double-clicking them. 

SALES_REGION_CODE 
SALES_REGION_EN  
This alias could also have been created by expanding SALES_REGION in the 
Project Viewer, selecting the two query items, right-clicking one of them, and 
clicking Merge in New Query Subject. Both methods have the same results. 

You will include only the columns your report authors will require. Later in the 
course, you will replace SALES_REGION_EN with a calculation that 
dynamically picks up the appropriate language column based on the language 
setting of the user's computer. 

You should rename the items to be more user-friendly before you make copies. 

5. Click OK, and then, in the Project Viewer pane, rename the query items to: 

 Retailer Site Region Code 
 Retailer Site Region 

6. Copy and paste Retailer Site Region (alias) in the gosales namespace, and 
then rename the copy, and its two query items, as follows: 

 Branch Region (alias)  
o Branch Region Code 
o Branch Region  
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Task 3. Create Country aliases as model query subjects. 
1. Repeat Task 2 to create two aliases of COUNTRY as follows: 

 Retailer Site Country (alias)  
o Retailer Site Country Code (from COUNTRY_CODE) 
o Retailer Site Region Code (from SALES_REGION_CODE) 
o Retailer Site Country (from COUNTRY_EN) 

and 

 Branch Country (alias) 
o Branch Country Code 
o Branch Region Code 
o Branch Country 

2. Drag Retailer Site Country (alias) below Retailer Site Region (alias). 
The results appear as follows: 

 
You now have aliases for two of the three relationships between 
Region/Country and ORDER_HEADER/ORDER_DETAILS. You will 
create the third one (for employees) in a workshop. 

Task 3 Step 2: The original SALES_REGION and COUNTRY query subjects will be used for relationships to 
SALES_TARGET later in the course. You will not rename them now because they are original data source query 
subjects, not model query subjects.  
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Task 4. Create relationships. 
1. In the Project Viewer pane, select the following items: 

 Retailer Site Region (alias)>Retailer Site Region Code 

 Retailer Site Country (alias)>Retailer Site Region Code 

2. Right-click one of the selected items, point to Create and then click 
Relationship.  

The results appear as follows:  

 
You now have a relationship between the two query subjects on a common key 
with the correct cardinality. Again, using this method, the first object selected 
will be on the 1..1 side of the relationship. You can modify the cardinality after 
the fact if it does not meet your needs. 

3. Under Retailer Site Country (alias), set the Cardinality to 1..n. 
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4. Click OK. 

5. Click No, when prompted about existing underlying relationships. 

6. Repeat the above steps to create the relationship from Branch Region (alias) 
(1..1) to Branch Country (alias) (1..n) on Branch Region Code. 

As shown in the diagram in Task 1, you also want to create relationships 
between your COUNTRY aliases and the query subjects that lead them to 
ORDER_HEADER, RETAILER_SITE and BRANCH respectively. 

7. Repeat steps 1 to 4 to create the following relationships: 

 Retailer Site Country (alias) (Retailer Site Country Code, 1..1) to  
RETAILER_SITE (RTL_COUNTRY_CODE, 1..n)  

 Branch Country (alias) (Branch Country Code, 1..1) to  
BRANCH (COUNTRY_CODE, 1..n)  

Task 5. Remove old relationships. 
1. Right-click COUNTRY, click Launch Context Explorer, and then click 

Show Related Objects. 

COUNTRY should no longer link to RETAILER_SITE or BRANCH, now 
that Retailer Site Country (alias) links to RETAILER_SITE and Branch 
Country (alias) links to BRANCH. 

2. Delete the relationship between the following items: 

 COUNTRY and RETAILER_SITE 

 COUNTRY and BRANCH  

3. Close Context Explorer. 
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4. Click Diagram on the center side of the screen. 

5. In the Diagram, arrange the objects as shown below: 

 
SALES_REGION and COUNTRY no longer have ambiguous query paths. 
There is now a clear path for retailer queries, branch queries and sales target 
queries. 

6. Save the project and leave Framework Manager open for the next demo. 

Results: 
You have taken the first steps to resolving a situation where the 
proper relationship between SALES_REGION/COUNTRY and 
ORDER_HEADER/ORDER_DETAILS could be ambiguous. You have 
created multiple copies of the ambiguous query subjects and 
relationships among them. 
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ORDER_HEADER

EMPLOYEE

EMPLOYEE_CODE
FIRST_NAME
FIRST_NAME_MB
LAST_NAME
LAST_NAME_MB
POSITION_EN
POSITION_FR
POSITION_DE
POSITION_NL
POSITION_JA

PRODUCT

PRODUCT_NUMBER
INTRODUCTION_DATE
PRODUCT_TYPE_CODE
PRODUCTION_COST
MARGIN
PRODUCT_IMAGE

ORDER_DETAILS

1..n
1..1

1..1
1..n

1..n 1..1

1..n

1..1
1..n

1..1

Ambiguous Query Subject

Query Subjects

Merge Query Subjects to Remove Ambiguity

EMPLOYEE

EMPLOYEE_CODE
FIRST_NAME
FIRST_NAME_MB
LAST_NAME
LAST_NAME_MB
POSITION_EN
POSITION_FR
POSITION_DE
POSITION_NL
POSITION_JA

EMPLOYEE

EMPLOYEE_CODE
FIRST_NAME
FIRST_NAME_MB
LAST_NAME
LAST_NAME_MB
POSITION_EN
POSITION_FR
POSITION_DE
POSITION_NL
POSITION_JA

ORDER_HEADER

ORDER_NUMBER
RETAILER_NAME
RETAILER_NAME_MB
RETAILER_SITE_CODE
SALES_STAFF_CODE
SALES_BRANCH_CODE
ORDER_DATE
ORDER_CLOSE_DATE
ORDER_METHOD_CODE

ORDER_DETAILS

ORDER_DETAIL_CODE
ORDER_NUMBER
PRODUCT_NUMBER
ACTUAL_REVENUE
QUANTITY
UNIT_COST
UNIT_PRICE
UNIT_SALE_PRICE SALES_TARGET

SALES_STAFF_CODE
SALES_YEAR
SALES_PERIOD
RETAILER_NAME
PRODUCT_NUMBER
SALES_TARGET
RETAILER_CODE

 

In the example above, the IBM Cognos query engine can identify ORDER_HEADER 
as a fact or as a dimension depending on the query in which it is used. This is because it 
has a mix of cardinalities attached to it and contains descriptive information that could 
be used inappropriately.  

ORDER_HEADER is closely related to ORDER_DETAILS and is part of the path 
for related dimensions, such as EMPLOYEE, in the majority of queries using 
ORDER_DETAILS. You can merge ORDER_HEADER and ORDER_DETAILS, 
keeping only required query items, to remove this ambiguity.  

ORDER_HEADER is ambiguous because of the attached cardinalities. It is not a 
candidate for aliasing since it does not play more than one role like COUNTRY or 
BRANCH does. Those scenarios cause ambiguous query paths. This scenario presents 
an ambiguous query subject, in particular if you allow authors to choose an item from it 
such as ORDER_DATE or RETAILER_NAME. 
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Create "As View" Behavior
Merging query subjects with relationships creates "As 

View" behavior

SALES_TARGET

SALES_STAFF_CODE
SALES_YEAR
SALES_PERIOD
RETAILER_NAME
PRODUCT_NUMBER
SALES_TARGET
RETAILER_CODE

EMPLOYEE

EMPLOYEE_CODE
FIRST_NAME
FIRST_NAME_MB
LAST_NAME
LAST_NAME_MB
POSITION_EN
POSITION_FR
POSITION_DE
POSITION_NL
POSITION_JA

PRODUCT

PRODUCT_NUMBER
INTRODUCTION_DATE
PRODUCT_TYPE_CODE
PRODUCTION_COST
MARGIN
PRODUCT_IMAGE

ORDER_HEADER/ORDER_DETAILS

Merged Query Items
…….

1..n

1..1

1..11..n

1..n

1..1
1..n

1..1

 

By merging ORDER_HEADER and ORDER_DETAILS and maintaining existing 
relationships, you create "As View" behavior in which the underlying join between 
ORDER_HEADER and ORDER_DETAILS is always honored. In this way, these 
two query subjects will always be treated as one, and in this case, always as a fact. 

Another scenario for forcing joins could be the need to apply a security table to specific 
data to govern who can see what data. You could merge the security table with the 
table that needs to be secured in a model query subject which would enforce the join 
between the two tables. 
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Time

Retailer 
by

Location

ProductSales
Fact

Order
Method

Staff
by

Location

Recommendation #1Requirements Review 

 

In the next demo, you will create a model query subject to meet your Sales Fact 
requirement. 
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Demo 2: Create a Sales Fact Model Query Subject 
 
Purpose: 
You have resolved the ambiguous relationship between 
SALES_REGION/COUNTRY and ORDER_DETAILS by creating 
aliases of SALES_REGION and COUNTRY as model query subjects. 
To further simplify the model and remove ambiguity, you will now 
create a Sales Fact model query subject that merges 
ORDER_HEADER and ORDER_DETAILS into one model query 
subject. This is done to ensure that the query path through 
ORDER_HEADER is maintained when reporting on sales figures and 
to remove the ambiguity that ORDER_HEADER presents.  
Component: Framework Manager  
Project:  GO Operational 

Task 1. Create a Sales Fact model query subject. 
1. In the Project Viewer pane, select ORDER_HEADER and 

ORDER_DETAILS, right-click one of the selected items, and then click 
Merge in New Query Subject. 
You are asked if you would like to recreate existing relationships. 

2. Click Yes. 

You want all the relationships recreated because this is a fact query subject that 
connects to many dimensional query subjects. You did not want to recreate 
relationships when creating aliases earlier, because you were specifically creating 
new relationships to avoid ambiguous query paths. 

By merging these two objects and maintaining relationships, the query subject 
will behave as a view and always generate the underlying join between the two 
query subjects. This will be examined in more detail later in the course when 
exploring SQL generation. 
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3. Rename the new model query subject to Sales Fact. 
4. Double-click Sales Fact to open its Query Subject Definition dialog box. 

5. Delete the following query items: 

RETAILER_NAME 
RETAILER_NAME_MB 
ORDER_NUMBER1 
By deleting the retailer names, you are preventing authors from accessing the 
incorrect version of the retailer name and inadvertently taking descriptive 
information from a fact query subject. 

ORDER_NUMBER1 is a redundant query item merged in from 
ORDER_DETAILS. You will use ORDER_NUMBER from 
ORDER_HEADER. 
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6. Click OK, and then rename the measure query items as follows: 
 Quantity 
 Unit Cost 
 Unit Price 
 Unit Sale Price 

The results appear as follows: 

 
These are the query items that will eventually be used in the Presentation View 
which your authors will see. 
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Task 2. Test "As View" behavior. 
1. Test the Quantity query item, and then view the Query Information tab. 

The results appear as follows: 

 
Although you selected an item only associated with ORDER_DETAILS, a join 
with ORDER_HEADER is honored as seen in the where clause. The two 
underlying query subjects are now treated as one. 

2. Click Close. 

You will now quickly test the behavior of a merged query with no relationships 
attached.  

3. In the Project Viewer pane, select ORDER_HEADER and 
ORDER_DETAILS, right-click one of the selected items, and then click 
Merge in New Query Subject. 
You are asked if you would like to recreate existing relationships. 

4. Click No. 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

7-28 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

5. Expand ORDER_HEADER_ORDER_DETAILS, test QUANTITY, and 
then click the Query Information tab. 

The results appear as follows: 

 
There is no join with ORDER_HEADER. This new query subject is simply 
acting as a container for the two underlying query subjects. Since you only 
queried an item from ORDER_DETAILS, the SQL is minimized and only 
requests information from that one table in the database. 

6. Click Close, and then click Undo on the toolbar to remove the new query 
subject.  

Task 3. Organize gosales namespace and reduce model 
clutter. 

As a convention, you will sort your project objects alphabetically, but place all 
facts before all dimensions. 

1. In the Project Viewer, right-click the gosales namespace, and then click 
Reorder. 

2. Ensure Ascending is selected, and then click OK. 
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3. Drag Sales Fact to the top in the gosales namespace, and then drag 
SALES_TARGET below Sales Fact. 
The results appear as follows: 

 
Original data source query subjects that have been replaced by model query 
subjects (in order to prevent reporting traps) will be placed in a separate folder 
and non-required relationships will be deleted in order to reduce model clutter. 

You will do this now for ORDER_HEADER and ORDER_DETAILS. 
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4. Right click the gosales namespace and choose Create > Folder, and name it 
Original Sales Objects, and then click Next. 

5. Expand Foundation Objects View > gosales, select the X next to 
ORDER_DETAILS and ORDER_HEADER.  

They will change to green checks.  

6. Click Finish. 

7. Expand Original Sales Objects, select ORDER_HEADER and 
ORDER_DETAILS, right-click one of the selected items, and then click 
Launch Context Explorer. 

8. Click Show Related Objects, and then delete all relationships except the one 
between ORDER_HEADER and ORDER_DETAILS. 

The results appear as follows: 

 
9. Close the Context Explorer. 
10. Save your project. 
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Task 4. Test your new virtual star schema query subjects 
(optional). 

Recall the Ambiguous Relationships demo in the Identify Reporting Issues 
module. An author was asked to create a query with COUNTRY_EN and 
QUANTITY, but there was more than one path between the data source query 
objects and so there was potential for unexpected results. 

Now authors must explicitly take the country name from either Retailer 
Country (down one path) or Branch Country (down another path), depending 
on whether they want the countries of the clients (retailers) or of the sales 
offices (branches). The results are always expected and predictable. 

1. Select and test the following query items with Auto Sum enabled: 

Query Subject Query Item 
Retailer Site Country (alias) Retailer Site Country 
Sales Fact Quantity 

The goal is to report on the number of units sold to each retailer's country. 
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2. Click the Query Information tab.  

The results appear as follows: 

 
Notice the final where clause. The query takes the path you expected, Retailer 
Country (alias) to RETAILER_SITE to Sales Fact. This query works because 
the model has no alternative query paths. You have removed any ambiguity. 
The same concept would apply if you tested Branch Country (alias) and Sales 
Fact. 

3. Click Close, save the project, and leave Framework Manager open for the 
Workshop. 

Results: 
To remove ambiguity that may occur with the ORDER_HEADER data 
source query subject, you merged ORDER_HEADER with 
ORDER_DETAILS. You then organized your model and reduced 
clutter and tested your new alias query subjects with the new Sales 
Fact query subject to ensure ambiguity has been removed. 
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Workshop 1: Create Staff-Related Model Query Subjects 
 

In the last two demos, you wanted report authors to avoid accidentally choosing the 
wrong path between SALES_REGION/COUNTRY and 
ORDER_HEADER/ORDER_DETAILS, so you created two aliases of 
SALES_REGION and COUNTRY, one for retailer sites and one for branches. You 
also, merged ORDER_HEADER and ORDER_DETAILS into a Sales Fact model 
query subject. 

 

SALES 
REGION 

COUNTRY 

SALES_ 
TARGET 

Retailer Site 
Region 

Retailer Site 
Country 

RETAILER_ 
SITE 

Sales Fact 

Branch 
Country 

BRANCH EMPLOYEE_ 
HISTORY 

EMPLOYEE 

Branch 
Region 

However, BRANCH links to Sales Fact in two paths; directly, as well as through 
EMPLOYEE_HISTORY and EMPLOYEE.  
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1. Create a third alias for SALES_REGION and COUNTRY as follows: 

 Staff Region (alias) 

o Staff Region Code (from SALES_REGION_CODE) 

o Staff Region (from SALES_REGION_EN) 

 Staff Country (alias)  

o Staff Country Code (from COUNTRY _CODE) 

o Staff Region Code (from SALES_REGION_CODE) 

o Staff Country (from COUNTRY_EN) 

2. Create a relationship between Staff Region (alias) (Staff Region Code, 1..1) and 
Staff Country (alias) (Staff Region Code, 1..n).  

You also need a relationship from Staff Country (alias) to BRANCH, but 
Branch Country (alias) already has a join to BRANCH. To avoid ambiguity, you 
first need to create an alias for BRANCH. 

3. Create a new model query subject called Staff Branch (alias), with the 
following query items (taken from BRANCH and renamed): 

o Staff Country Code 

o Staff Branch Code 

o Staff Address1 

o Staff Address2 

o Staff City 

o Staff Prov/State 

o Staff Postal Zone 

4. Create a relationship between Staff Country (alias) (Staff Country Code, 1..1) 
and Staff Branch (alias) (Staff Country Code, 1..n). 
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5. Create a relationship between Staff Branch (alias) (Staff Branch Code, 1..1) and 
EMPLOYEE_HISTORY (BRANCH_CODE, 1..n). 

6. Delete the relationship between the original BRANCH and 
EMPLOYEE_HISTORY. 

The results appear as follows: 

 

SALES 
REGION 

COUNTRY 

SALES_ 
TARGET 

Retailer Site 
Region (alias) 

Retailer Site 
Country  
(alias) 

RETAILER_ 
SITE 

Sales Fact 

Branch 
Region (alias) 

Branch 
Country 
(alias)

BRANCH 

EMPLOYEE_ 
HISTORY 

EMPLOYEE 

Staff Country 
(alias) 

Staff Branch 
(alias) 

Staff Region 
(alias) 

Remember to manually sort your new objects alphabetically and arrange your diagram 
to show the new staff query path from region through to EMPLOYEE_HISTORY. 

For more detailed information outlined as tasks, see the Task Table on the next page. 
For the workshop results, see the Workshop Results section that follows the Task 
Table. 

Renaming of the BRANCH alias to Staff Branch (alias) helps to qualify its purpose. 
 
What we have are four snowflake dimensions that branch out from a fact, be it Sales Target Fact or Sales Fact. Your 
next step will be to consolidate each of these four hierarchies into a single model query subject for ease of reporting. 
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Workshop 1:  Task Table 
 

Task Where to Work Hints 
1. Create Staff Region 

(alias) and Staff 
Country (alias). 

Project Viewer  Create the new model query 
subjects named Branch Region 
(alias) and Branch Country (alias) 
and rename objects as follows:  

Staff Region (alias) containing 
Staff Region Code and 
Staff Region 

Staff Country (alias) containing 
Staff Country Code and 
Staff Region Code and 
Staff Country 

2. Create relationship Project Viewer, 
Relationship 
Definition dialog 
box 

 Staff Region (alias) (1..1) to Staff 
Country (alias) (1..n) on Staff 
Region Code. 

Note: Do not replicate underlying 
relationships. 

3. Create Staff Branch 
(alias) model query 
subject. 

Project Viewer, 
Query Subject 
Definition dialog 
box 

 Create a new model query subject 
called Staff Branch (alias) in the 
gosales namespace. 

 Contents (after renaming), from 
BRANCH: 
Staff Country Code 
Staff Branch Code 
Staff Address1 
Staff Address2 
Staff City 
Staff Prov/State 
Staff Postal Zone 
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Task Where to Work Hints 
4. Create branch 

relationships. 
Project Viewer, 
Relationship 
Definition dialog 
box 

Note: Do not replicate underlying 
relationships. 

 Staff Country (alias) (1..1) to Staff 
Branch (alias) (1..n) on Staff 
Country Code. 

 Staff Branch (alias) (1..1) to 
EMPLOYEE_HISTORY (1..n) on 
Staff Branch Code = 
BRANCH_CODE 

5. Delete unwanted 
relationship. 

Project Viewer, 
Context Explorer 

 Delete the relationship between the 
original BRANCH and 
EMPLOYEE_HISTORY 

6. Organize your 
project. 

Project Viewer, 
Diagram 

 Organize the new model query 
subjects manually so that they are 
listed alphabetically in the gosales 
namespace. 

 Arrange your diagram to clearly 
show the new path created for staff 
information. 

 Save and leave the project open for 
the next workshop. 
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Workshop 1:  Workshop Results 
Your Foundation Objects View should include the new objects shown below:  
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Workshop 1:  Workshop Results 
Your Diagram should be organized to show the new staff query path. 
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Workshop 2: Merge Query Subjects to Remove Ambiguity 
 

Based on the modeling in the freehand exercise, it was determined that both 
PRODUCT_TYPE and RETAILER had the potential to be ambiguous query 
subjects. 

To remove their ambiguity, you will merge them with other query subjects. 

 PRODUCT_TYPE will be merged with PRODUCT, say yes to recreating 
relationships, rename the new query subject to Product Type & Product, and 
remove any redundant query items 

o Move original query subjects into a new folder called Original Product 
Objects and delete all relationships to them except the one between each 
other 

 RETAILER will be merged with RETAILER_SITE, say yes to recreating 
relationships, rename the new query subject to Retailer & Retailer Site, and 
remove any redundant query items 

o Move original query subjects into a new folder called Original Retailer 
Objects and delete all relationships to them except the one between each 
other 

Arrange the new model query subjects alphabetically. 

Save and close Framework Manager. 

For more detailed information outlined as tasks, see the Task Table on the next page. 

For the workshop results, see the Workshop Results section that follows the Task 
Table. 
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Workshop 2:  Task Table 
 

Task Where to Work Hints 
1. Merge product 

query subjects. 
Project Viewer, 
Diagram or Context 
Explorer 

 Merge PRODUCT_TYPE and 
PRODUCT and say yes to 
recreating relationships 

 Rename to Product Type & 
Product 

 Delete 
PRODUCT_TYPE_CODE1 

 Create a new folder in Foundation 
Objects View>gosales named called 
Original Product Objects, and 
move the PRODUCT_TYPE and 
PRODUCT query subjects into 
that folder. 

 Delete all relationships to 
PRODUCT_TYPE and 
PRODUCT except the relationship 
between PRODUCT_TYPE and 
PRODUCT 

 Arrange new model query subject 
alphabetically 
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Task Where to Work Hints 
2. Merge retailer 

query subjects. 
Project Viewer, 
Diagram or Context 
Explorer 

 Merge RETAILER and 
RETAILER_SITE and say yes to 
recreating relationships 

 Rename to Retailer & Retailer Site 

 Delete RETAILER_CODE1 

 Move RETAILER and 
RETAILER_SITE to a new folder 
called Original Retailer Objects in 
the Foundation Objects 
View/gosales 

 Delete all relationships to 
RETAILER and 
RETAILER_SITE except the 
relationship between RETAILER 
and RETAILER_SITE 

 Manually arrange new model query 
subject alphabetically 

 Save and close Framework Manager
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Workshop 2:  Workshop Results 
Your Foundation Objects View should include the new objects and folders shown 
below:  
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Summary
 You should now be able to:
 identify the advantages of modeling metadata as a 

star schema
 model in layers
 create aliases to avoid ambiguous joins

 merge query subjects to create as view behavior
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Model for Predictable Results: 
Consolidate Metadata

IBM Cognos BI

 
 

 

Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos in Local LDAP namespace 
using the following credentials: 
• User ID: admin  
• Password: Education1 
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Objectives
 At the end of this module, you should be able to:
 create virtual facts to simplify writing queries

 create virtual dimensions to resolve fact-to-fact 
joins
 create a consolidated modeling layer for 

presentation purposes
 consolidate snowflake dimensions with model 

query subjects
 simplify facts by hiding unnecessary codes

 
 

 

Before reviewing this module, you should be familiar with IBM Cognos, IBM Cognos Connection, Query Studio and 
Report Studio. Suggested modules to reference: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
• Prepare Reusable Metadata 
• Model for Predictable Results: Reporting Issues 
• Model for Predictable Results: Virtual Star Schemas 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Query Studio

Analysis Studio
….

Framework Manager

Create
Project

Model 
Metadata for 

Reporting

 

This module deals with creating a Consolidation View in which model query subjects 
are used to create a layer of consolidated metadata to be presented to authors. This 
layer will insulate reports from changes to the underlying data source. 
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Retailer 

Product

Staff
by

Location

Return
Reason Time

Order
Method

Returns
Fact

Recommendation #1Requirements Review

 

In the next demo, you will import Returns metadata and model it, so that the report 
author can create a report that examines Returns data for specific dimensions. 
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ORDER_DETAILS RETURNED_ITEM

Examine Returns Data

 In the data source returns are related to order details, 
and not the required dimensions for reporting

1..1

0..n

 

The nature of the data does not currently let you directly report returns by staff, order 
method, or product. 

You will need to use modeling techniques to make returns fact data appear directly 
related to the required dimensions. 
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Create Virtual Facts
 Returns Fact needs the same relationships as Sales 

Fact.
Sales Fact
PRODUCT_NUMBER 
RETAILER_SITE_CODE
RETAILER_CONTACT_CODE
SALES_STAFF_CODE
SALES_BRANCH_CODE
ORDER_METHOD_CODE
ORDER_DATE
ORDER_CLOSE_DATE
SHIP_DATE
Quantity
…

Returns Fact
PRODUCT_NUMBER 
RETAILER_SITE_CODE
RETAILER_CONTACT_CODE
SALES_STAFF_CODE
SALES_BRANCH_CODE
ORDER_METHOD_CODE
RETURN_CODE
RETURN_DATE
ORDER_DETAIL_CODE
RETURN_REASON_CODE
RETURN_QUANTITY

Recommendation #5

 

Because Returns are so closely related to Sales, they should have the same relationships 
to other dimensions, such as Products, that Sales have. This give authors the ability to 
write logical reports, such as "which products were returned", without having to include 
Sales information to get results for Returns. 

You can add the missing context by creating a model query subject that includes the 
query items (keys) that you need in order to create relationships between Returns Fact 
and all of the required dimensions. The new model query subject behaves like a virtual 
fact table in a star schema data warehouse. You are simply creating a view to meet your 
needs and then creating relationships. Keys are hidden so that only facts are visible to 
authors.  
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Demo 1: Create a Virtual Fact  
 

Purpose: 
Report authors would like to create reports on returns (such as how 
many returns are on a particular product) without having to 
explicitly include Sales Fact to get the correct results. This can be 
done through a Returns Fact, which will also fit the goal of modeling 
as a virtual star schema. You can create relationships between this 
fact and other dimensional model query subjects. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Import returns metadata.  
1. In Framework Manager, open the GO Operational model located at 

C:\Edcognos\B5252\CBIFM-Start Files\Module 8\GO Operational. 
2. If prompted, log in as User ID admin, and Password Education1. 

3. In the Project Viewer pane, right-click the gosales namespace, and then click 
Run Metadata Wizard. 

4. Ensure that Data Sources is selected, and then click Next. 
5. Ensure GOSALES is selected, and then click Next. 
6. In the list of objects, expand GOSALES>Tables, and then select 

RETURNED_ITEM and RETURN_REASON. 

7. Click Next. 
8. On the Generate Relationships page, select Both. 

Note: If you do not select Both, you will get a cross-join error when creating the 
Model Query Subject. 
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9. Click Import, and then click Finish. 

10. Expand the two new data source query subjects to view their contents. 

RETURNED_ITEM will be used to create Returns Fact and 
RETURN_REASON will be used as a dimension to provide context to returns.  

You are now ready to create a new virtual fact by combining query items from 
several data source query subjects into one model query subject. 

Task 2. Build the Returns Fact. 
1. In the gosales namespace, create a new model query subject called Returns 

Fact, and then click OK. 

2. In the Query Subject Definition, expand Foundation Objects View> 
gosales, and RETURNED_ITEM, and then add the following query items 
to the definition: 

Query Subject Query Item 
RETURNED_ITEM RETURN_CODE 

RETURN_DATE 
ORDER_DETAIL_CODE 
RETURN_REASON_CODE 

ORDER_HEADER 

(in Original Sales Objects folder) 

RETAILER_SITE_CODE 
SALES_STAFF_CODE 
SALES_BRANCH_CODE 
ORDER_METHOD_CODE 

ORDER_DETAILS 

(in Original Sales Objects folder) 

PRODUCT_NUMBER 

RETURNED_ITEM RETURN_QUANTITY 

 

Task 2: You could just move the three RETURNED_ITEM query items into Sales Fact, instead of creating Returns Fact, 
providing you also add a determinant to Sales Fact to handle multiple levels of granularity. However, doing so would 
cause all authored reports and queries on Sales Fact to do an outer join to RETURNED_ITEM. Since most Sales Fact 
queries are not about returns, this would be a lot of unnecessary processing. 
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3. Click OK, expand Returns Fact, and then rename RETURN_QUANTITY 
to Return Quantity. 

4. Drag Returns Fact to just below SALES_TARGET, and then drag 
RETURN_REASON below RETAILER_TYPE. 

You now have three query subjects for facts (Sales Fact, SALES_TARGET, 
and Returns Fact), followed by all the query subjects for dimensions. 

5. Drag RETURNED_ITEM to the Original Sales Objects folder, and then 
rename the folder to Original Sales & Returns Objects. 

Task 3. Build relationships. 
1. Create the following relationships, clicking No if asked to replicate the existing 

underlying relationships: 

 RETURN_REASON (RETURN_REASON_CODE, 1..1) to  
Returns Fact (RETURN_REASON_CODE, 1..n) 

 ORDER_METHOD (ORDER_METHOD_CODE, 1..1) to  
Returns Fact (ORDER_METHOD_CODE, 1..n)  

 Product Type & Product (PRODUCT_NUMBER, 1..1) to  
Returns Fact (PRODUCT_NUMBER, 1..n)  

 EMPLOYEE (EMPLOYEE_CODE, 1..1) to  
Returns Fact (SALES_STAFF_CODE, 1..n)  

 Retailer & Retailer Site (RETAILER_SITE_CODE, 1..1) to Returns 
Fact (RETAILER_SITE_CODE, 1..n)  

 BRANCH (BRANCH_CODE, 1..1) to Returns Fact 
(SALES_BRANCH_CODE, 1..n)  

 

Task 3: These relationships are the same ones that Sales Fact has (with the exception of the one to 
RETURN_REASON). Optionally, launch Context Explorer on Sales Fact see this as well. 
Task 3: In a bigger picture, it can be argued that these relationships should be 0..n instead of 1..n. For example, you 
may wish to report on the products, staff, or retailers with no returns. The scope of our reporting package, however, does 
not include those situations. You can change the relationships to 0..n if the business case requires it, but if it doesn't, 
you should keep them at 1..n for the better performance. 
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2. Launch Context Explorer from Returns Fact, and then click Show Related 
Objects. 

3. Click Auto Layout, ensure Layout Style is set to Star, and then click Apply. 

4. Click Close. 

The results appear as follows: 

 
Notice that Returns Fact appears in a star schema in which the fact query 
subject is surrounded by its related dimensions.  

Note: The placement of the related dimensions may display in a different order. 

5. Close Context Explorer.  
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Task 4. Delete redundant relationship.  
The original RETURNED_ITEM has a relationship to RETURN_REASON. This 
relationship is no longer required since the new Returns Fact model query subject now 
has a relationship to RETURN_REASON. 

1. Right-click RETURN_REASON, and then click Launch Context Explorer. 
2. Click Show Related Objects, and then delete the relationship between 

RETURN_REASON and RETURN_ITEM. 

3. Close Context Explorer, and then save the project. 

Results: 
Report authors would like to create reports on returns (such as how 
many returns are for a particular product) without having to 
explicitly include Sales Fact to get the correct results. This was 
done by creating a Returns Fact, as well as relationships between 
this fact and other dimension model query subjects. 
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Create Virtual Dimensions
 Add dimensional query items from ORDER_HEADER 

and ORDER_DETAILS to create Order Codes.

Recommendation #5

1..1

ORDER_HEADER
ORDER_NUMBER
RETAILER_NAME
RETAILER_NAME_MB
RETAILER_SITE_CODE
RETAILER_CONTACT_COD
E
SALES_STAFF_CODE
…

ORDER_DETAILS
ORDER_DETAIL_CODE
ORDER_NUMBER
SHIP_DATE
PRODUCT_NUMBER
Quantity
Unit Cost
...

1..n

Order Codes
Order Number
Order Detail Code

Sales Fact Returns Fact

1..1 1..1

1..n 1..nConformed Dimension

 

Certain non-fact query items from fact tables can be placed in a model query subject to 
ensure that they are viewed as coming from a dimension by IBM Cognos. 

For example, ORDER_NUMBER and ORDER_DETAIL_CODE are required for 
reporting purposes and are located in ORDER_HEADER and ORDER_DETAILS 
respectively. By placing these query items in a new model query subject called Order 
Codes, you create a query subject that acts like a virtual dimension table as seen in a star 
schema data warehouse.  This ensures that the dimensional query items are not missing 
from the final model presentation. 

In the underlying data source, the only way to query returns is through 
ORDER_DETAILS, which is a fact-to-fact join. Once created, the Order Codes query 
subject can act as a conformed dimension between Sales Fact and Returns Fact.  
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Workshop 1: Create a Virtual Dimension 
 

Analyzing the model design for flexibility, you see two reasons to create an Order 
Codes dimensional model query subject. First, it creates a virtual dimension that 
ensures that dimensional query items in ORDER_DETAILS and ORDER_HEADER 
are available in a dimension. Second, it allows report authors to stitch together queries 
on Sales Fact and Returns Fact in a single report, by using it as a conformed dimension. 

Create this virtual dimension as follows: 

 Create an Order Codes model query subject containing 
ORDER_DETAIL_CODE from ORDER_DETAILS and 
ORDER_NUMBER and from ORDER_HEADER. 

 Form relationships from Order Codes to both Sales Fact and Returns Fact on 
the order detail code. 

 Test the use of Order Codes as a conformed dimension. First, do a Test on Sales 
Fact>ORDER_NUMBER, Sales Fact>Quantity, and Returns Fact>Return 
Quantity. Then compare the results to a Test on Order Codes>Order Number, 
Sales Fact>Quantity, and Returns Fact>Return Quantity. 

 Compare the SQL between the two tests. 

For more detailed information outlined as tasks, see the Task Table on the next page. 

To see the desired queries and model query subject contents, see the Workshop Results 
section that follows the Task Table. 
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Workshop 1:  Task Table 
 

Task Where to Work Hints 
1. Create a new model 

query subject. 
Project Viewer  Right-click gosales, Create > Query 

Subject 

 Name it Order Codes 

 From the Original Sales & Returns 
Objects folder, add: 
ORDER_HEADER>  
ORDER_NUMBER, and 
ORDER_DETAILS> 
ORDER_DETAIL_CODE. 

 Rename the query items to Order 
Number and Order Detail Code. 

 Drag Order Codes to just below 
EMPLOYEE_HISTORY to keep 
alphabetical order 

2. Create relationships 
for Order Codes. 

Project Viewer, 
Relationship 
Definition dialog box

 Reply No if asked to replicate the 
existing underlying relationships 

 Order Codes (Order Detail Code, 
1..1) to Sales Fact 
(ORDER_DETAIL_CODE, 1..n) 

 Order Codes (Order Detail Code, 
1..1) to Returns Fact 
(ORDER_DETAIL_CODE, 1..n)
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3. Test Order Codes 
as a conformed 
dimension.  

Project Viewer, Test 
Results 

 Do a Test, with Auto Sum, on: 
Sales Fact >ORDER_NUMBER 
Sales Fact >Quantity, and  
Returns Fact >Return Quantity 

 View the SQL 

 Do a Test, with Auto Sum, on: 
Order Codes>Order Number 
Sales Fact >Quantity, and  
Returns Fact>Return Quantity 

 View the SQL 
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Workshop 1:  Workshop Results 
Your Foundation Objects View should appear as shown below:  
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Workshop 1:  Workshop Results 
SQL for the first test without Order Codes appears as shown below:  

 

No stitch query is performed and Return Quantity returns only one overall value for 
each record. 
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Workshop 1:  Workshop Results 
SQL for the second test with Order Codes appears as shown below:   

 

The correct data is returned and the SQL shows a stitch query is performed to merge 
the two fact result sets together. 
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Consolidate Metadata
 Foundation Objects View:
 holds all the foundation 

query subjects and 
their relationships

 Consolidation View:
 uses model query subjects to 

consolidate foundation 
metadata for presentation
 contains filters and calculations 

where required

Recommendation #5

Presentation View

Consolidation View

Foundation
Objects View

 

The Consolidation View provides a layer of metadata that is separate from the 
foundation layer that contains all the relationships. To understand query paths, view the 
Foundation Objects View. To view how metadata will be presented to authors, view 
objects in the Consolidation View. 

Consolidating the metadata involves tasks such as consolidating snowflake dimensions 
into one model query subject, or hiding codes found in fact query subjects, which are 
used for relationships. 
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Consolidation Example
 Consolidate a snowflake dimension into one model 

query subject for presentation

PRODUCT_
LINE

PRODUCT_
TYPE

PRODUCT

1..1
1..n

1..1
1..n

PRODUCT
NAME_LOOKUP

1..1

1..1

Products

Model 
Query Subject

 

An example of consolidating snowflake dimensions is placing query items from 
PRODUCT_LINE, PRODUCT_TYPE, PRODUCT, and 
PRODUCT_NAME_LOOKUP into a model query subject called Products. 

You can also use the Consolidation View to neatly present your facts. For example you 
can create a fact query subject that only contains measures. The codes used in 
relationships found in the underlying Foundation Objects View are not visible to report 
authors. 

 
 



I B M  C O G N O S  F R A M E W O R K  M A N A G E R :  D E S I G N  M E T A D A T A  M O D E L S  ( V 1 0 . 2 )  

8-22 © 2003, 2012, IBM Corporation 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced,  

or translated into another language without a legal license agreement from IBM Corporation. 

© 2012 IBM Corporation

Time

Retailer
by

Location

ProductOrder
Method

Staff
by

Location

Recommendation #1Requirements Review

Order
Codes

Branch
by

Location

Sales
Fact

 

In the next demo, you will consolidate product information into one model query 
subject to create a simplified Product dimension that will be presented to users. 

You will also create a simplified model query subject for Sales Fact and the new 
conformed dimension you created in the last workshop called Order Codes. The Order 
Codes dimension is shared between Sales Fact and Returns Fact. 
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Demo 2: Create the Consolidation View 
 
Purpose: 
To simplify the metadata view for authors, you will consolidate 
related query items into single query subjects. Authors would like 
access to codes but to reduce clutter you will organize them into 
query item folders. 
Components: Framework Manager, Cognos Workspace Advanced  
Project:  GO Operational 
Package:  Consolidation View Test 

Task 1. Create a new namespace to contain consolidated 
objects. 

1. In the Project Viewer pane, in the GO Operational Model namespace, create 
a namespace called Consolidation View. 

2. Drag the new namespace above Foundation Objects View. 

The results appear as follows: 
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Task 2. Consolidate a snowflake dimension. 
1. In the Consolidation View namespace, create a new model query subject 

called Products, and then click OK. 

2. In the Query Subject Definition, expand Foundation Objects 
View>gosales, and then add the following query items to the definition: 

Query Subject Query Item 
PRODUCT_LINE PRODUCT_LINE_CODE  

PRODUCT_LINE_EN 
Product Type & Product PRODUCT_TYPE_CODE 

PRODUCT_TYPE_EN 
PRODUCT_NAME_LOOKUP PRODUCT_NAME 

PRODUCT_DESCRIPTION 
Product Type & Product PRODUCT_NUMBER  

PRODUCT_IMAGE 
INTRODUCTION_DATE 
DISCONTINUED_DATE 
PRODUCTION_COST 
GROSS_MARGIN 

Note: You can also create this model query subject by selecting the individual 
query subjects (or the query items within them) and then merging them into a 
new model query subject. 

3. Click OK, right-click Products, point to Create, and then click Query Item 
Folder. 

4. Rename the folder to Codes. 
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5. Drag the following items into the folder: 

 PRODUCT_LINE_CODE 

 PRODUCT_TYPE_CODE 

 PRODUCT_NUMBER 

Authors still need these query items for activities like filtering and drill-through 
scenarios, so moving them into a subfolder is a good way to centralize such 
codes. It also organizes the metadata and makes the main dimensional query 
items easier to locate. 

6. Rename the first three query items in Products as follows: 

 Product Line 
 Product Type 
 Product Name 
The results appear as follows: 

 
You would normally rename all items, but in order to save time items will be 
renamed for you in the starting point project at the beginning of the next module. 
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Task 3. Create simplified query subjects for presentation. 
1. In the Consolidation View namespace, create a new model query subject 

called Sales Fact containing the following query items from Sales Fact in the 
Foundation Objects View: 

 Quantity 
 Unit Cost 
 Unit Price 
 Unit Sale Price 

2. Create a new model query subject called Returns Fact containing the following 
query item from Returns Fact in the Foundation Objects View: 

 Return Quantity 
3. Create a new model query subject called Order Codes containing the following 

query items from Order Codes in the Foundation Objects View: 

 Order Number 
 Order Detail Code 

4. In the Consolidation View namespace, drag Products below Order Codes. 

The results appear as follows: 

 
5. Save the project. 

You now have a consolidated view of the data that authors can report from 
without having to know the underlying relationships or table complexity. 

Task 3 Step 3: You create a new model query subject for Order Codes instead of simply creating a shortcut to the Order 
Codes in Foundation Objects View. This is partly to give us a consistent view in this layer, but it is also because 
shortcuts cannot be used to create star schema groupings, which you will later need to do to populate the Presentation 
View. 
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Task 4. Publish a package of the Consolidation View. 
1. Right-click Packages, point to Create, and click Package. 

2. Name the package Consolidation View Test, and then click Next. 
3. Clear GO Operational Model, expand Consolidation View, and select the 

four model query subjects. 

The results appear as follows: 

 
4. Click Finish, and then click Yes to open the Publish Package wizard. 

5. Clear Enable Model Versioning, and then click Next twice. 

6. Click Publish, and then click Finish. 

You are presented with an information list indicating that the objects you 
published refer to objects not included in the package. In order for the package 
to work, these items will be included in the package but hidden from the users. 

7. Click Close. 

Task 5. Test the Package. 
1. Launch IBM Cognos Connection, log in, and open Cognos Workspace 

Advanced selecting the Consolidation View Test package for a List report. 

Note that only the selected query subjects appear in the data tree. 
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2. Create a query with the following query items: 

Query Subject Query Item 
Order Codes Order Number 
Products Product Line 
Sales Fact Quantity 
Returns Fact Return Quantity 

The results appear as follows: 

 
You have successfully created a report from a simplified and author-friendly 
model that hides the underlying complexity of the metadata. 

3. Close the browser without saving the query. 

Results: 
You have created consolidated and simplified query subjects to 
meet reporting needs, and you have tested the resulting package in 
Query Studio. 

Product Name does not yet have a filter that only retrieves the local session's language. Therefore adding it to the report 
would return unexpected results. 
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Retailer 
by

Location

Product

Time

Staff
by

Location

Recommendation #1Requirements Review

Sales
Target

by
Location

Sales
Target

 

During the modeling process, you discovered another important dimension that can be 
used to report against Sales Target. In the next workshop, you will create a consolidated 
model query subject to allow users to report on sales targets by location. 

You will also create a simplified view of Sales Target. 
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Time

Retailer
by

Location

ProductOrder
Method

Staff
by

Location

Recommendation #1
Requirements Review (cont'd)

Order
Codes

Branch
by

Location

Sales
Fact

 

During the modeling process, you also discovered an alternate and important 
dimension that can be used to report against Sales Fact. In the next workshop, you will 
create a consolidated model query subject called Branch by Location. 
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Workshop 2: Consolidate and Simplify the Model for 
Presentation 

 
You will continue to consolidate related query items into single query subjects to 
simplify the presentation of metadata for authors. 

Create consolidated and simplified query subjects in the Consolidation View to meet 
these needs, as follows: 

 Create a consolidated Sales Target by Location dimension from 
SALES_REGION and COUNTRY as shown in the Workshop Results section 
that follows the Task Table. 

 Create a consolidated Branch by Location dimension from Branch Region (alias), 
Branch Country (alias), and BRANCH as shown in the Workshop Results 
section that follows the Task Table. 

 Create a simplified Sales Target Fact containing just gosales.SALES_TARGET> 
SALES_TARGET and renamed to mixed case. 

 Save the project and close Framework Manager when you are finished. 

For more detailed information outlined as tasks, see the Task Table on the next page. 

To see the desired queries and model query subject contents, see the Workshop Results 
section that follows the Task Table. 
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Workshop 2:  Task Table 
 

Task Where to Work Hints 
1. Create the 

consolidated Sales 
Target by Location 
query subject.  

Project Viewer, 
Query Subject 
Definition dialog 
box. 

 SALES_REGION: 
SALES_REGION_CODE  
SALES_REGION_EN 

 COUNTRY: 
COUNTRY _CODE  
COUNTRY _EN 

 Rename query items to Sales 
Target Region Code, Sales Target 
Region, Sales Target Country 
Code, and Sales Target Country 

 Place Sales Target Region Code 
and Sales Target Country Code in a 
new Codes query item folder 
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Task Where to Work Hints 
2. Create the 

consolidated 
Branch by Location 
query subject 

Project Viewer, 
Query Subject 
Definition dialog 
box. 

 Branch Region (alias): 
Branch Region Code 
Branch Region 

 Branch Country (alias): 
Branch Country Code 
Branch Country 

 BRANCH: 
BRANCH_CODE 
ADDRESS1 
ADDRESS2 
CITY 
PROV_STATE 
POSTAL_ZONE 

 Place the three codes in a new 
Codes query item folder. 

 Rename all query items from 
BRANCH to mixed case with a 
'Branch' prefix (for example, 
Branch Address1) 
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3. Create a simplified 
Sales Target Fact. 

Project Viewer, 
Query Subject 
Definition dialog 
box. 

 SALES_TARGET > 
SALES_TARGET 

 Rename query item to Sales Target 

 Drag Sales Target Fact to just 
below Returns Fact 

 Save and close Framework 
Manager 
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Workshop 2:  Workshop Results 
Your Consolidation View should appear as shown below:  
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Summary
 You should now be able to:
 create virtual facts to simplify writing queries

 create virtual dimensions to resolve fact-to-fact 
joins
 create a consolidated modeling layer for 

presentation purposes
 consolidate snowflake dimensions with model 

query subjects
 simplify facts by hiding unnecessary codes
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Calculations and Filters

IBM Cognos BI

 
 

 

Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos in the Local LDAP 
namespace using the following credentials: 
• User ID: admin  
• Password: Education1 
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Objectives
 At the end of this module, you should be able to:
 use calculations to create commonly-needed query 

items for authors
 use static filters to reduce the data returned
 use macros and parameters in calculations and 

filters to dynamically control the data returned

 
 

 

Before reviewing this module, you should be familiar with IBM Cognos, IBM Cognos Connection, Query Studio and 
Report Studio. Suggested modules to reference: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
• Prepare Reusable Metadata 
• Model for Predictable Results: Reporting Issues 
• Model for Predictable Results: Virtual Star Schemas 
• Model for Predictable Results: Consolidate Metadata 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Query Studio

Analysis Studio
….

Framework Manager

Create
Project

Model 
Metadata for 

Reporting

 

This module deals with creating calculations and filters to add business logic to the 
model. 
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Create Calculations

 Create calculations to provide report authors 
with values that they regularly use.
 Revenue = Quantity * Unit Sale Price

 Calculations can use query items, parameters, and 
functions.

 Two types of calculations:
 embedded

 stand-alone

Recommendation #6

 

If you want to create a calculation specifically for one query subject or dimension, you 
can embed the calculation directly in that object. For query subjects, this calculation can 
be done for either data source query subjects or model query subjects. However, it is 
recommended that you apply calculations in model query subjects wherever possible. 
This allows for better maintenance and change management.  

Create a stand-alone calculation when you want to apply the calculation to more than 
one query subject or dimension. Stand-alone calculations are also valuable if you need 
to do aggregation before performing the calculation (as shown in Appendix A). You 
can also create stand-alone calculations as an alternate way to present information 
rather than in a query subject or dimension. However, stand-alone calculations are not 
visible in Analysis Studio. 

If you start with an embedded calculation, you can later convert it into a stand-alone 
calculation that you can apply to other query subjects. 
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Demo 1: Create Embedded Calculations 
 

Purpose: 
Report authors want to include the revenue, gross profit, and 
margin of each order in their reports. Therefore, you will create three 
embedded calculations in the Sales Fact query subject. This will 
produce three new query items. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Create the calculations. 
1. In Framework Manager, open the GO Operational model located at 

C:\Edcognos\B5252\CBIFM-Start Files\Module 9\GO Operational. 
2. Expand Foundation Objects View>gosales, and then double-click Sales 

Fact. 
The calculations you are about to create could also be placed in the 
Consolidation View Sales Fact model query subject. However, placing them in 
the lower level increases opportunities for reusability. 

3. Click Add in the bottom right corner. 

4. In the Name box, type Revenue, and then, in the Available Components 
pane, double-click Quantity. 

5. Click the Functions tab, expand Operators, and then double-click the 
multiplication operator (*). 

Notice there is a description of the function in the Tips pane. 
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6. Under Available Components, click the Model tab, and then double-click 
Unit Sale Price. 

The results appear as follows: 

[gosales].[Sales Fact].[Quantity] * [gosales].[Sales Fact].[Unit Sale Price]  

7. Click Test Sample  to verify that the calculation works, and then click OK. 

8. Create a Gross Profit calculation with the following expression: 

[gosales].[Sales Fact].[Revenue] - ([gosales].[Sales Fact].[Quantity] * 
[gosales].[Sales Fact].[Unit Cost]) 
Where Revenue is the calculation you just created. 

9. Create a Margin calculation with the following expression: 

[gosales].[Sales Fact].[Gross Profit] /[gosales].[Sales Fact].[Revenue]  
Where Gross Profit and Revenue are the calculations you just created. 

Currently the new calculations appear as attributes because they have not been 
evaluated yet. 
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10. Click Validate, and then click OK. 
The query subject and its new calculations are evaluated. 

The results appear as follows: 

 
The new calculations (Revenue, Gross Profit, and Margin) now appear as facts. 
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Task 2. Set formatting properties on query items in the 
Foundation Objects View. 

1. Under Sales Fact, select Revenue and Gross Profit. 
2. If necessary, from the View menu, click Properties. 

3. In the Properties pane, for the Revenue query item, set the Format type to 
Currency, and the Currency property to $ (USD) - United States of 
America, dollar.  

4. Apply the same formatting to the Gross Profit query item by dragging down 
the small black arrow. 

5. Format Margin as a percentage. 

Task 3. Update the Consolidation View Sales Fact query 
subject and test. 

1. In the Consolidation View, double-click Sales Fact. 
2. Add the three new calculations from Foundation Objects View > gosales > 

Sales Fact. 

3. Click Revenue and then click Top  to move it to the top of the list. 

4. Click the Test tab, and then click Test Sample. 

Notice that Margin = Gross Profit / Revenue, as expected. 

 

Task 3 Step 4: Caution: If you auto sum you will not get expected results for the Margin calculation. This is because the 
calculation is performed first and then aggregated (in this case summed). For this type of calculation, we would want to 
aggregate first and then perform the calculation.This can only be done with a stand alone calculation. This technique is 
covered towards the end of the course in the Employ Additional Modeling Techniques module.. 
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5. Click OK.  

The results appear as follows in the Project Viewer: 

 
6. Save the project. 

Results: 
You created and tested three embedded calculations within the 
Sales Fact query subject. This produced three new query items that 
report authors can exploit.  
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Filter Data

 Two types of filters:

 embedded 
 stand-alone

Stand-alone filters

Embedded filter

Recommendation #6

 

Embedded filters are appropriate when the filter is intended for just one query subject 
or dimension. Stand-alone filters are appropriate when required in multiple query 
subjects or dimensions, or to make commonly used filters readily available for authors. 

Filters have a Usage setting with the following options:  

 Always - the filter will always be applied, regardless of whether the filtered query 
item is in the query or not 

 Optional - users may choose to enter a filter value or leave it blank (only applies 
to filters that use a prompt value or macro)  

 Design Mode Only - Limits the amount of data that is retrieved when testing in 
Framework Manager or when authoring reports. 

You can also restrict the data that a query retrieves by adding a WHERE clause to the 
SQL definition, or by setting governors. Governors are discussed in the Optimize and 
Tune Framework Manager Models module. 
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Demo 2: Create Embedded and Standalone Filters 
 

Purpose: 
Employee data includes historical job information that is beyond the 
scope of the reporting application you are building. So you will 
restrict EMPLOYEE_HISTORY to each employee's current record.  

Report authors also want the ability to easily restrict retailer data to 
specific regions. To do this, you will create standalone filters that 
authors can apply during report creation. 
Components: Framework Manager, IBM Cognos Workspace Advanced  
Project:  GO Operational 
Package:  GO Operational 

Task 1. Create an embedded filter to retrieve current 
employee records. 

To restrict retrieval to an employee's current record, you can filter on 
EMPLOYEE_HISTORY.RECORD_END_DATE IS NULL. This signifies 
that the employee has not yet ended their current position. 

You will place the filter on EMPLOYEE_HISTORY in the Foundation 
Objects View rather than on Staff by Location in the Consolidation View. This 
is because the filter causes the relationship between EMPLOYEE and 
EMPLOYEE_HISTORY to change from one-to-many to one-to-one, and all 
our relationships are in the Foundation Objects View. Changing this cardinality 
also prevents EMPLOYEE_HISTORY from acting as an ambiguous query 
subject. 

1. In the Project Viewer pane, expand Foundation Objects View>gosales, and 
then double-click EMPLOYEE_HISTORY. 

 

 

Task 1 Step 1: EMPLOYEE_HISTORY can act as a fact in certain query scenarios because of its cardinalities that can 
cause unwanted query splits. 
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2. Click the Filters tab, click Add, and then in the Name box, type Current 
Employee History Record. 

3. In the Available Components pane, double-click RECORD_END_DATE. 

4. Click in the Expression Definition pane at the end of the expression, and then 
type IS NULL. 

The results appear as follows: 

[gosales].[EMPLOYEE_HISTORY].[RECORD_END_DATE] IS NULL 

5. Click OK, click the Test tab, and then click Test Sample. 

The results appear as follows: 

 
Just one record for every employee is returned and each has a null 
RECORD_END_DATE. 

6. Click OK. 

7. Right-click EMPLOYEE_HISTORY and click Launch Context Explorer. 
8. Click Show Related Objects, and then double-click the relationship between 

EMPLOYEE_HISTORY and EMPLOYEE. 

9. Change the EMPLOYEE_HISTORY side to 1..1, reflecting the impact of the 
new filter. 

10. Click OK, close the Context Explorer, and then save the project. 

Step 4: Be sure to type IS NULL and not =Null, the difference is subtle, but important. 
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Task 2. Create Standalone Retailer Location Filters. 
1. In Foundation Objects View>gosales, right-click SALES_REGION, click 

Test and then click Test Sample. 

The five regions are as follows: 
710 = Americas 
740 = Asia Pacific 
750 = Northern Europe 
760 = Central Europe 
770 = Southern Europe 

2. Click Close, and then, in the Consolidation View, create a new folder called 
Model Filters. 

3. In the new Model Filters folder, create a new folder called Retailer Location 
Filters. 

4. Right-click Retailer Location Filters, point to Create, and then click Filter. 
5. In the Name box, type Americas. 

6. In the Available Components pane, under Consolidation View, expand 
Retailer by Location>Codes. 

7. Add Retailer Site Region Code to the Expression definition pane, and then 
type = 710. 

The results appear as follows: 

[Consolidation View].[Retailer by Location].[Retailer Site Region Code]  = 710 

8. Click OK. 

Task 2 Step 2: We will be creating these filters in the Consolidation View rather than the Foundation Objects View 
because the filters are intended to be used in the final presentation view. 
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9. Repeat steps 4 to 8 to create new filters using the appropriate Retailer Site 
Region Code.  

Retailer Site Retailer Site Region Code 

Asia Pacific 740 
Northern Europe 750 
Central Europe 760 
Southern Europe 770 

Tip: You can also copy the Americas filter and simply edit it to meet your 
needs. 

The expression for Asia Pacific will appear as follows: 

[Consolidation View].[Retailer by Location].Retailer Site Region Code] = 740 

The results appear as follows: 

 
10. Save the project. 

Task 3. Test the Standalone Filters. 
1. Publish the GO Operational package. 

2. In IBM Cognos Connection, log on, open Cognos Workspace Advanced, 
and then select the GO Operational package for a List report. 
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3. In the Insertable Objects pane, expand Consolidation View>Retailer by 
Location. 

4. Add Retailer Site Country to the report. 

5. Expand Model Filters>Retailer Location Filters, and then drag Americas 
onto the report. 

The results appear as follows: 

 
The report is limited to records for the American continents. 

6. Close your browser without saving the report, and leave Framework Manager 
open for the next demo. 

Results: 
You embedded a filter into EMPLOYEE_HISTORY to restrict the data 
to each employee's current record. You also created stand-alone 
filters for retailer locations that authors can apply during report 
creation. 
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Customize Metadata for Run Time

Modify query subjects to dynamically control the data 
returned using:
 session parameters 
 parameter maps

macros

Recommendation #6

 

This concept can be used to dynamically return data from specific columns or rows, 
and even from specific data sources.  

One example is to dynamically implement security by using a calculation to retrieve a 
user's account, group, or role information and then implement row-level security based 
on values stored in the data source.  

Another example might be to retrieve location specific data for a particular user. For 
example, if a user works in Mexico, you can use a calculation to return sales values for 
Mexico by querying the Revenue_Mexico column rather than other columns in the 
table such as Revenue_Canada or Revenue_Germany. 
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IBM Cognos Environment Session Parameters

 Predefined and stored in the content store database

 

A session parameter returns session information at run time (for example, runLocale or 
account.UserName). 
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Parameter Maps

 Used to substitute one value for another

 Keys must be unique

53

80

60

Value

Alex Rodriguez

Ana Orozco

Bart Scott

Key

Source Values Target Values

 

A parameter map is a two-column table, mapping a set of keys (source) to a set of 
substitution values (target).  

The above example uses a parameter map to convert the account.DefaultName session 
parameter to a suitable value in the data, in this case a staff key value. 
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Macros

[Sales Target Fact].[Sales Staff Code] = 
#$SecurityLookup{$account.defaultName}# 

Session Parameter 
passed to parameter map

53

80

60

Value

Alex 
Rodriguez

Ana Orozco

Bart Scott

Key

Parameter Map

…….
Where

Sales_Target_Fact.Sales_Staff_Code = 60

Filter Expression

Generated SQL

Macro

 

A macro is a fragment of code that you can insert within filters, calculations, properties, 
and so on, that are to be evaluated at run time. Macros are enclosed by the # character. 

You will use the technique illustrated in the slide later in the course when applying 
security. 
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Dynamically Retrieve Language Column

1. Call runLocale session parameter: en, en-uk, fr, ...
2. Use a parameter map to convert to EN, FR, ...
3. Concatenate the results with a string to form the 

desired column name
 SALES_REGION_EN
 SALES_REGION_FR …

Region calculation =
'SALES_REGION_' +
a string based on 
user's locale setting

Recommendation #6

 

In the next demo, you will dynamically return a specific column in the data source 
based on a user's locale. 
 

 

Instead of placing a macro in a calculation or filter, you can also edit the SQL directly in a query item. However, this may 
affect the query engine's ability to properly minimize the SQL.  Modelers and Report Authors should be aware of this if 
they are examining the generated SQL in Framework Manager or Report Studio.  
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Demo 3: Calculate Based on Local Language 
 

Purpose: 
Authors at The Sample Outdoors Company would like report 
consumers to automatically view region names in the language of 
their locale. To do this, you will replace Retailer Site Region with a 
calculation that references a parameter map and a session 
parameter. You will then make this calculation standalone, so that 
you can reuse it for Branch Region, Staff Region, and Sales Target 
by Location. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Create a parameter map. 
1. In the Project Viewer pane, Foundation Objects View>gosales, expand 

SALES_REGION. 

This query subject has column-based multilingual data. You pick the 
appropriate language column for the language you wish to view the data in.  

2. Double-click Retailer Site Region (alias). 
This model query subject was created with just one language query item, 
SALES_REGION_EN. You want to change this to pick the underlying query 
item based on a user's locale session parameter at run time. For example, the 
session locales for United States and France are en-us and fr-fr. 

3. Click Cancel. 
You will now create a parameter map to substitute a locale session parameter to 
a value found in the data. 
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4. Right-click Parameter Maps, point to Create, and then click Parameter Map. 

The Create Parameter Map wizard opens. You can type in the values if you only 
support a small set of languages, or import the values from a file. You can also 
base the parameter map on query items within the model. For example, you 
may have a table in the database that is used to map language locales to 
language values matched by the data in other tables. If this is the case and the 
table is quite large, consider placing a filter on the query subject based on the 
session parameter you are using to look up the value (in this case runLocale). 
This reduces the record set down to one record rather than forcing a scan of 
the entire table at run time. For example, if the value is en-us at run time, then 
the query subject will only return one row consisting of en-us and EN (the key 
field and the value field) instead of all rows. In other words, you are dynamically 
reducing the parameter map list to one record before accessing it for a value. 

For this exercise there is no table that contains these mapping values, so you 
will use a text file that has the mappings entered for you. 

5. In the Name box, type Language_lookup, and then click Next. 
6. Click Import File. 

7. Next to the Filename box, click Browse. 

8. Navigate to <IBM Cognos install drive> Program Files\IBM\cognos\ 
c10\webcontent\samples\models, click Language_lookup.txt, and then 
click Open. 

9. Click OK. 

The values in the file are imported. Note that 'en-us' (and all other English 
variants) map to 'EN'. The same applies for other languages and their locales. 

10. Click Finish. 
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Task 2. Create an embedded calculation for multilingual data. 
1. In Foundation Objects View>gosales>Retailer Site Region (alias), 

double-click Retailer Site Region. 

2. In the Expression definition pane, to the left of   
[gosales].[ SALES_REGION].[SALES_REGION_EN], type #' 

3. Replace EN] with ' + 

The results appear as follows: 

#'[gosales].[SALES_REGION].[SALES_REGION_' + 

4. Under Available Components, click the Parameters tab, expand Parameter 
Maps, and then double-click Language_lookup. 

5. Collapse Language_lookup, expand Session Parameters, and then double-
click runLocale. 

6. At the end of the expression, type +  ']'# 

Delete any extra # symbols so the results appear as follows:  

#'[gosales].[SALES_REGION].[SALES_REGION_' + 
$Language_lookup{$runLocale} + ']'# 

The # character at the beginning and the end of the expression identify this 
expression as a macro. 

Note: This technique hard codes the path to your source query item. If you 
move or rename the source, you will have to update this calculation 
manually.  

7. Click Test Sample  to verify that the calculation works for your current 
locale, and then click OK. 

The Sales Region data will all display in the appropriate language. 

8. Save the project. 

 

Task 2 Step 7: If the user's computer has the locale set to en_uk for United Kingdom, this string will be retrieved by the 
runLocale session parameter. The string will be converted to EN by the Language_lookup parameter map. And the EN 
string will be merged with the SALES_REGION_ prefix and the ] suffix to create the desired query item name. 
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Task 3. Test the calculation under a different language.  
1. From the Project menu, point to Languages, and then click Define 

Languages. 

2. Scroll down to French, double-click French to add it to the list of Project 
languages, and then click OK twice. 

3. If necessary, from the View menu, click Tools. 

4. In the Tools window, if necessary, click the Summary tab, and then change 
Active Language to French. 

Notice that all object names in the Project Viewer are preceded by "(fr)". This is 
to remind you to translate the strings if required. 

5. Right-click (fr) Retailer Site Region (alias), click Test, and then click Test 
Sample. 

The results appear as follows: 

 
The names appear in French based on the macro you created. 

6. Click Close, and then change the Active Language back to English. 
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Task 4. Make the calculation reusable. 
1. In Foundation Objects View>gosales, double-click Retailer Site Region 

(alias). 
2. In Query Items and Calculations, right-click Retailer Site Region, and then 

click Convert to Stand-alone Calculation. 

3. Click OK, and then, double-click the new Retailer Site Region calculation at 
the bottom of the gosales namespace. 

The calculation has been preserved. 

4. Click Cancel. 
5. In the gosales namespace, create a folder called Reusable Objects. 

6. In the Reusable Objects folder, create a folder called Model Calculations. 

7. Drag the Retailer Site Region calculation into the Model Calculations 
folder. 

8. Rename the calculation to Region. 

The results appear as follows: 
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Task 5. Apply the calculation to Branch Region (alias). 
1. In the Foundation Objects View, expand Branch Region (alias), and then 

double-click Branch Region. 

The expression uses the English region column. Rather than recreate the more 
generic language-based version, you will reuse the Region calculation. 

2. Delete the expression in the Expression definition box. 

3. In the Available Components pane, expand Reusable Objects>Model 
Calculations, and then double-click Region. 

4. Test the expression, and then click OK. 

5. Repeat steps 1 to 3 to apply the Region calculation to the following query 
subjects: 

 Foundation Objects View > Staff Region (alias) 

 Consolidation View > Sales Target by Location 

To see if you applied the calculation in all the required locations, you can use 
the Show Object Dependencies feature. 
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6. Right-click the Region calculation, and then click Show Object 
Dependencies. 

In the Tools pane, a list of dependant objects is displayed. 

 
You can click any of these objects to give them focus in the Project Viewer or 
Diagram pane. By doing this, you can verify you applied the calculation in all 
required areas. 

Results: 
You modified Retailer Site Region (alias) to automatically view 
region names in a language based on the report consumer's locale. 
You then made the calculation stand-alone, and reused it for the 
Branch Region (alias). 

 

We could have placed the calculation directly in the SALES_REGION data source query subject, but calculations in data 
source query subjects will cause additional queries to the data source for metadata. For some data source vendors this 
can have a performance impact. This also affects portability of the model and change management. 
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Filter Based on Locale

1. Call runLocale session parameter: en, en-uk, de, ...

2. Use a parameter map to convert to EN, DE, ...

3. Use sq macro function to wrap in single quotes: 'EN', 'DE', ...

PRODUCT_LANGUAGE Filter =
a string based on user's locale setting

Recommendation #6

 

The same process that you used to create a calculation when the language selection is 
column-based can be used to create a filter when the language selection is row-based. 
Instead of building up a string for the column name, you simply create the string 
matching a PRODUCT_LANGUAGE row value and filter on this value. 
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Workshop 1: Filter Local Language 
 
Each product has multiple records in the PRODUCT_NAME_LOOKUP table, one 
per language. Authors at the Sample Outdoors Company want report consumers to 
automatically view product names in the language of their locale. To do this, add a filter 
to PRODUCT_NAME_LOOKUP which equates PRODUCT_LANGUAGE to 
#sq( $Language_lookup {$runLocale} ) # 

To do this: 

 Use the runLocale session parameter to extract the locale.  

 Convert the locale to the format of our PRODUCT_LANGUAGE column by 
using the Language_lookup parameter map that you created earlier. 

 Wrap the string in single quotes by using a macro called sq.  

Note that the filter changes the nature of the relationship between 
PRODUCT_NAME_LOOKUP and Product Type & Product to be 1..1 on both 
sides. Applying this filter and changing the cardinality will resolve unexpected results 
when querying Product Name.  

Test your underlying changes in the Consolidation View using Product>Product Name 
and Sales Fact>Revenue. 

Save the project when finished. 

For more detailed information outlined as tasks, see the Task Table on the next page. 

To see the desired filters, see the Workshop Results section that follows the Task 
Table. 

 
 

The sq macro function is required because once the macro resolves to the appropriate value from the parameter map, it 
must be wrapped in quotes to be identified as a string by the filter.  
 
If multi-lingual databases are not of interest, the module 9 solution file in C:\Edcognos\B5252\Solution Files\Module 
9\Workshop 1 can be used to bypass the workshops. 
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Workshop 1:  Task Table 
 

Task Where to Work Hints 
1. Add a filter to 

PRODUCT_ 
NAME_LOOKUP 

Project Viewer, 
Foundation View, 
gosales 

 Double-click the PRODUCT_ 
NAME_LOOKUP query subject. 

 Click the Filters tab. 

 Click Add. 

 Name it Language Filter. 

2. Create the filter 
definition. 

Available 
Components, 
Expression 
definition 

 Add PRODUCT_LANGUAGE 
to the expression. 

 Type = at the end of the 
expression. 

 Select the Parameters tab, expand 
Macro Functions, and then 
double-click sq. 

 Expand Parameter Maps and 
double-click Language_lookup. 

 Expand Session Parameters and 
double-click runLocale. 

 Click OK then test the filter using 
the Test tab. All product names 
should be in your current language.
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Task Where to Work Hints 
3. Update 

relationship. 
Project Viewer, 
Context Explorer 

 Change the relationship between 
PRODUCT_NAME_LOOKUP 
and Product Type & Product to be 
1..1 on both sides.  

 Test in the Consolidation View 
using Products>Product Name 
and Sales Fact>Revenue 

 Save the project. 
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Workshop 1:  Workshop Results 
Your Local Language filter in PRODUCT_NAME_LOOKUP should appear as 
follows:  

[gosales].[PRODUCT_NAME_LOOKUP].[PRODUCT_LANGUAGE]  = 
#sq($Language_lookup{$runLocale})# 

Your test on Product Name and Revenue should appear as follows: 

 

Product names are now only returned in one language. 
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Workshop 2: Calculate Based on Local Language 
 
Recall that to meet business needs, you created a reusable Region calculation for both 
Retailer Site Region and Branch Region as well as the Sales Target by Location query 
subject in the Consolidation View. You will now do the same thing for Retailer Site 
Country, Branch Country, and Sales Target by Location with a Country calculation. 

Create a calculation as follows: 

 Create a new calculation in Reusable Objects>Model Calculations, called 
Country. 

 Set its expression to: 

#'[gosales].[COUNTRY].[COUNTRY_' + $Language_lookup{$runLocale} + ']'# 

 Change the definitions of the following query subjects to use this calculation: 

 Foundation Objects View > Branch Country (alias) > Branch Country 

 Foundation Objects View > Retailer Site Country (alias) > Retailer Site 
Country 

 Foundation Objects View > Staff Country (alias) > Staff Country 

 Consolidation View > Sales Target by Location  > Sales Target Country 

 Save and close Framework Manager. 

For more detailed information outlined as tasks, see the Task Table on the next page. 

This workshop can be made optional if you are pressed for time. We will be using a new starting point project at the start 
of the next module, since we need to add additional calculations for Product Line and Position. 
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Workshop 2:  Task Table 
 

Task Where to Work Hints 
1. Create a Country 

calculation. 
Project Viewer, 
Foundation View, 
gosales, Reusable 
Objects, Model 
Calculations 

 Right-click the Model Calculations 
folder, Create > Calculation. 

 Name the calculation Country. 

2. Create the 
expression. 

Available 
Components, 
Expression 
definition 

 Set its expression to 
#'[gosales].[COUNTRY]. 
[COUNTRY_' + 
$Language_lookup{$runLocale} + 
']'# 

3. Change the four 
query subjects to 
use the calculation. 

Project Viewer, 
Query Subject 
Definition dialog 
boxes for Retailer 
Site Country (alias) 
and Branch Country 
(alias) 

 In the Branch Country (alias) query 
subject, edit Branch Country. 

 Delete the Expression definition. 

 In Available Components, locate 
the new calculation and add it to 
the Expression definition. 

 Test, and then click OK. 

 Repeat for Retailer Site Country 
(alias), Staff Country (alias), as well 
as Sales Target by Location 
(Consolidation View). 

 Save and close Framework 
Manager 
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Workshop 2:  Workshop Results 
Your Country calculation expression should appear as shown below:  

#'[gosales].[COUNTRY].[COUNTRY_' + $Language_lookup{$runLocale} + ']'# 

This new calculation should be referenced in the following: 

Your Branch Country (alias) model query subject 

    

Your Retailer Site Country (alias) model query subject 

  

Your Staff Country (alias) model query subject 

 

Your Sales Target by Location model query subject 
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Summary
 You should now be able to:
 use calculations to create commonly-needed query 

items for authors
 use static filters to reduce the data returned
 use macros and parameters in calculations and 

filters to dynamically control the data returned
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Implement a Time Dimension

IBM Cognos BI

 
 

Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos in the Local LDAP 
namespace using the following credentials: 
• User ID: admin  
• Password: Education1 
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Objectives
 At the end of this module, you should be able to:
 make time-based queries simple to author by 

implementing a time dimension
 resolve confusion caused by multiple relationships 

between a time dimension and another table

 
 

Before reviewing this module, you should be familiar with IBM Cognos BI, IBM Cognos Connection, Query Studio and 
Report Studio. Suggested modules to reference: 
• Overview of IBM Cognos BI 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
• Prepare Reusable Metadata 
• Model for Predictable Results: Reporting Issues 
• Model for Predictable Results: Virtual Star Schemas 
• Model for Predictable Results: Consolidate Metadata 
• Calculations and Filters 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Query Studio

Analysis Studio
….

Framework Manager

Create
Project

Model 
Metadata for 

Reporting

 

This module teaches the technique of implementing a time dimension in an operational 
model to simplify time-based queries across different facts. 
 

 

 

As for the SAP BW Time Dependent Hierarchies, this is more of something that will now be imported properly into 
Framework Manager where in previous version adjustments had to be made.  As of v10.1, there is no modeling to do on 
these data items once imported.   
Time-dependant hierarchies now automatically reflect hierarchy or structure changes. When a structure is imported into 
Framework Manager, each SAP BW time hierarchy is depicted as an individual level. Report Studio users can use these 
structures to report on and compare levels that are valid for a specific time period. 
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Report without a Time Dimension

 Reports require date calculations to match fields 

1..n

1..1
Sales Target Fact

SALES_YEAR
SALES_PERIOD
SALES_TARGET

1..1

1..n

Product

No common date fields

Sales Fact

ORDER_DATE
QUANTITY
…….

 

Either modelers or report authors must create calculations that manipulate date data to 
create matching values that can be used to compare data from different areas of the 
business. This can cause slower performance because you are now comparing data on 
non-indexed values. 

In the slide example, you would need to create two calculations on ORDER_DATE in 
the Sales Fact query subject to match the SALES_YEAR and SALES_PERIOD fields 
in the Sales Target Fact query subject. You will see this in the next demo. 

Other issues when using date fields from fact tables include the inability to properly 
stitch these queries together since there is no conformed dimension used. 
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Demo 1: Report without a Time Dimension 
 

Purpose: 
A typical business report compares the monthly sales targets to 
actual sales. You will see if this is easily accomplished with your 
current data. 
Components: Framework Manager, IBM Cognos Workspace Advanced 
Project:  GO Operational 
Package:  GO Operational 

Task 1. Examine problems when a time dimension is absent. 
1. In Framework Manager, open the GO Operational project located at 

C:\Edcognos\B5252\CBIFM-Start Files\Module 10\GO Operational.  
2. If prompted, log in as User ID admin, and Password Education1. 

3. Publish the GO Operational package. 

4. In IBM Cognos Connection, open Cognos Workspace Advanced. 

5. Select the GO Operational package, click Create new, and then double-click 
List. 
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6. Add the following items to the report from Foundation Objects View: 

Query Subject Query Item 
Sales Fact ORDER_DATE 

Revenue 
SALES_TARGET SALES_YEAR 

SALES_PERIOD 
SALES_TARGET 

The results appear as follows: 

 
The year and period (month) from SALES_TARGET do not match those in 
the ORDER_DATE from Sales Fact. You cannot get expected results without 
using a time dimension or creating calculations or modeling complex summary 
queries that manipulate date fields to tie the data together. 

For example, you could extract the year and month from ORDER_DATE to 
match the fields in SALES_TARGET using functions such as: 

 Year(ORDER_DATE) 

 Month(ORDER_DATE) 
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You could then sort in ascending order on the two new columns in order to 
match them to the SALES_YEAR and SALES_PERIOD columns from 
SALES_TARGET. 

However, this cannot be accomplished in Query Studio and therefore requires 
the modeler to create the calculations or restricts these types of calculations to 
Report Studio authors. The results also do not properly stitch the two fact 
queries because the items used to compare the data do not come from a 
conformed source. 

7. Return to IBM Cognos Connection, and do not save the report. 

Results: 
You identified the complexity of trying to create a time-based report 
without a time dimension. Without a conformed time dimension, you 
cannot achieve a proper stitch query and require calculations in 
order to match date fields from different sources. 
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Implement a Time Dimension

Time 
Dimension

MONTH_KEY
DAY_KEY
……

Sales Fact

Day Key
Quantity
…….

Sales Target Fact

MONTH_KEY
SALES_TARGET

1..n

1..1
Sales Target Fact

SALES_YEAR
SALES_PERIOD
SALES_TARGET

1..1

1..n

Product

1..1

1..n

1..1

1..n

1..1
1..n

1..n
1..1

Product

Sales Fact

ORDER_DATE
QUANTITY
…….

 

A time dimension provides a conformed dimension to allow time-based queries across 
facts, either at the same or different levels of granularity. Currently the model being 
built in this course has various date formats in the fact tables (such as 
ORDER_DATE, SALES_PERIOD) that make time-based queries between facts 
difficult. Time dimensions also allow for easy rollups, for example, day-based facts can 
be rolled up to the month level. 

A time dimension can be easily created by creating a table with all applicable dates for a 
time period, ensuring that it includes all required keys, date derivatives, and formats. 
There are several SQL scripts that can be found on the internet to build time 
dimensions. You can use any of the popular Internet search engines to find them. 
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You can import the time dimension into Framework Manager and create relationships 
as necessary. If the fact query subjects do not contain the required keys to relate to the 
time dimension, speak to the database administrator to see if they can be incorporated.  

You can also create time keys in Framework Manager using calculations, but this may 
reduce performance since you are filtering on non-indexed fields.  
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Demo 2: Implement a Time Dimension 
 

Purpose: 
In order to perform predictable time-based queries, you will import 
and implement a time dimension. 
Components: Framework Manager, Query Studio, Report Studio  
Project:  GO Operational 
Package:  GO Operational 

Task 1. Import Time Dimension metadata. 
1. In Framework Manager, in the Project Viewer pane, expand Foundation 

Objects View, right-click the gosales namespace, and then click Run 
Metadata Wizard. 

2. Ensure that Data Sources is selected, and then click Next. 
3. Ensure that GOSALES is selected, and then click Next. 
4. In the list of objects, expand GOSALES>Tables, and then select 

TIME_DIMENSION. 

5. Click Next, and then click Import. 
6. Click Finish. 

Task 2. Test and adjust TIME_DIMENSION. 
1. Drag TIME_DIMENSION below the Staff Region (alias) query subject to 

organize it alphabetically. 

2. Right-click TIME_DIMENSION, click Launch Context Explorer, and then 
click Show Related Objects. 

TIME_DIMENSION is a generic query subject with no relationships to other 
query subjects. 

3. Close Context Explorer.  
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4. Right-click TIME_DIMENSION, click Test, and then click Test Sample. 

This query subject is simply a calendar breakdown, giving the time over a 
certain range in multiple formats. It can be used to join two fact tables with 
different date formats. In this case, TIME_DIMENSION’s DAY_DATE 
matches the format of Sales Fact’s ORDER_DATE and 
TIME_DIMENSION’s CURRENT_YEAR and CURRENT_MONTH 
match SALES_TARGET's SALES_YEAR and SALES_PERIOD. 

5. Click Close. 

6. Expand TIME_DIMENSION, click CURRENT_YEAR, and then, in the 
Properties pane beside Format, click <Click to edit>. 

Note: If your Properties pane is not visible, then from the View menu click 
Properties. 

7. Under Format type, select Number, set Use Thousands Separator to No, 
and then click OK. 

8. In the TIME_DIMENSION, change the Usage property of all query items 
identified as Fact to Attribute. 

Task 3. Build Relationships to the Facts. 
1. In the Project Viewer pane, in the Foundation Objects View, create the 

following relationships: 

 TIME_DIMENSION (DAY_DATE, 1..1) to  
Sales Fact (ORDER_DATE, 1..n) 

 TIME_DIMENSION (DAY_DATE, 1..1) to  
Returns Fact (RETURN_DATE, 1..n) 

2. Create the following relationship but do not close the Relationship dialog box: 

 TIME_DIMENSION (CURRENT_YEAR, 1..1) to  
SALES TARGET (SALES_YEAR, 1..n) 
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3. Click New Link to add a second segment to this two-segment relationship: 

 TIME_DIMENSION (CURRENT_MONTH, 1..1) to  
SALES TARGET (SALES_PERIOD, 1..n) 

 
Note the Expression below the linkages: 
TIME_DIMENSION.CURRENT_YEAR = 
SALES_TARGET.SALES_YEAR  
AND TIME_DIMENSION.CURRENT_MONTH = 
SALES_TARGET.SALES_PERIOD 

This relationship now consists of two values in TIME_DIMENSION that 
match time period values in SALES_TARGET. The fields used from the 
TIME_DIMENSION table, in this scenario, are not indexed in the database. 
This may affect performance. The ideal situation would be to have a month key 
in the SALES_TARGET table in the database. This would allow you to create 
your relationship based on one common indexed key in each table. If this is not 
an option, you should consider asking the database administrator to index the 
CURRENT_MONTH and CURRENT_YEAR fields in the 
TIME_DIMENSION table if performance is an issue. 

4. Click OK. 
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Task 4. Create the Time model query subject in the 
Consolidation View. 

1. Right-click Consolidation View, point to Create, and then click Query 
Subject. 

2. Name the query subject Time, and then, with Model selected, click OK. 

3. In the Available Model Objects pane, expand Foundation Objects View> 
gosales>TIME_DIMENSION. 

4. Add the following query items by double-clicking them: 
CURRENT_YEAR 
QUARTER_KEY 
CURRENT_QUARTER 
MONTH_KEY 
CURRENT_MONTH 
MONTH_EN  
DAY_KEY 
DAY_DATE 

5. Click OK, and then rename the items as follows: 
CURRENT_YEAR to Year 
QUARTER_KEY to Quarter Key 
CURRENT_QUARTER to Quarter 
MONTH_KEY to Month Key 
CURRENT_MONTH to Month (numeric) 
MONTH_EN to Month 
DAY_KEY to Day Key 
DAY_DATE to Date 
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6. Organize the items as shown below: 

 
7. Drag Time above the Model Filters folder. 

8. Save the project. 

Task 5. Prepare the model for multilingual data.  
1. In Foundation Objects View > gosales > Reusable Objects, right-click 

Model Calculations, point to Create and click Calculation. 

2. In the Name box, type Month. 

3. In the Available Components box, navigate to Foundation Objects View> 
gosales>TIME_DIMENSION and drag the MONTH_EN data item into 
the Expression definition box. 

4. In the Expression definition box, add #' in front of [gosales] and replace 
EN] with ' + $Language_lookup{$runLocale} + ']'#. 

The completed expression should read as follows: 

#'[gosales].[TIME_DIMENSION].[MONTH_'+$Language_lookup 
{$runLocale}+']'# 

5. Click OK, and then save the project. 
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Task 6. Publish and test package. 
1. Publish the GO Operational package. 

2. In IBM Cognos Connection, launch Query Studio, and then select the GO 
Operational package. 

3. Create a new report with the following items from Consolidation View:  

Query Subject Query Item 
Time Year 

Month (numeric) 
Sales Target Fact Sales Target 

The results appear as follows:  

 
Knowing your business, and recalling the Sales Target values in the first demo, 
you can see that monthly sales targets are in the billions and this is too high. 
Double counting is occurring because there is not enough information specified 
on the time dimension to allow IBM Cognos to roll up values correctly at the 
month. You will need to specify determinants for the underlying 
TIME_DIMENSION query subject to resolve this issue. 

You will specify determinants in the next module. 

4. Save the query as Test Time Dimension to the default location. 

Note: It is important that you save this query, as it will be used in a subsequent 
demo. 

You will now test a multi-fact query using the Time dimension as a conformed 
dimension. 
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5. Create a new report with the following items from Consolidation View: 

Query Subject Query Item 
Time Year 

Month (Numeric) 
Sales Fact Revenue 
Returns Fact Return Quantity 

The results appear as follows: 

 
This multi-fact query was accomplished using Time as a conformed dimension 
to stitch the two fact queries together. 

To verify this, you will open the report in Report Studio to view the SQL. 

6. Under Menu, click Manage File, and then click Open in Report Studio. 

7. In Report Studio, from the Tools menu, click Show Generated SQL/MDX. 
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8. From the drop down list, select IBM Cognos SQL. 

The results appear as follows:  

 
If you scroll through the SQL, you will see that there are two queries merged 
together using a full outer join. 

9. Click Close, close Report Studio, and then close your browser. 

Results: 
By implementing a Time dimension, you can now easily query 
across fact query subjects. You did however discover that Sales 
Target values are not correct and will correct this later in the 
modeling process using determinants. 
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Order Date = Day Key

Close Date = Day Key

Ship Date = Day Key

Resolve Multiple Ambiguous Joins

 Use role-playing time dimensions to resolve multiple 
ambiguous joins.

Sales Fact

Time

Time (Ship)

Time (Close)

Recommendation #8

 

A table with multiple valid relationships between itself and another table presents a 
reporting trap.  Sales Fact, for example, has three possible ways of joining to the Time 
dimension. To ensure that queries use the correct relationship, create two additional 
aliases for the Time dimension and assign each a role: one links to Sales Fact by Order 
Date, one by Ship Date, and one by Close Date. 
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Demo 3: Resolve Multiple Ambiguous Joins 
 

Purpose: 
Report authors require queries based on shipping and closing dates 
as well as the standard order date. However, while analyzing your 
model design, you see that this causes multiple relationships 
between Sales Fact and Time. The proper join may not be performed 
at run time. You will resolve this ambiguity by creating role-playing 
dimensions for each relationship. 
Component: Framework Manager  
Project:  GO Operational 

Task 1. Use Model Advisor to Identify the Issue. 
1. In Foundation Objects View>gosales, right-click Sales Fact to launch the 

Context Explorer, and then double-click the relationship to 
TIME_DIMENSION. 

If necessary, click Show Related Objects . 

Note that DAY_DATE is joined to ORDER_DATE, but should also have a 
relationship to ORDER_CLOSE_DATE and SHIP_DATE. 

2. Click Cancel, close Context Explorer, and then create two more relationships 
between TIME_DIMENSION and Sales Fact: 
DAY_DATE (1..1) to ORDER_CLOSE_DATE (1..n) 
DAY_DATE (1..1) to SHIP_DATE (1..n) 
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3. Launch Context Explorer for Sales Fact, and then click Show Related 
Objects. 

The results appear as follows: 

 
Notice the multiple relationships between Sales Fact and 
TIME_DIMENSION. You cannot use the relationships in this state and get 
expected results. Which relationship should be used and when? There is not 
enough information for IBM Cognos to select the correct relationship. 

You will implement role playing time dimensions to handle ship dates and close 
dates. 

4. Delete the two new relationships on SHIP_DATE and 
ORDER_CLOSE_DATE, and then close the Context Explorer. 
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Task 2. Create a Role-Playing Dimension. 
1. In the gosales namespace, create a new model query subject called Time 

(Close) (alias), and then click OK. 
2. In the Available Model Objects pane, expand Foundation Objects View> 

gosales>TIME_DIMENSION, and then double-click to add the following 
query items to the definition: 
DAY_DATE 
CURRENT_YEAR 
QUARTER_KEY 
CURRENT_QUARTER 
MONTH_KEY 
CURRENT_MONTH 
MONTH_EN 
DAY_KEY 

3. Click OK, and then drag Time (Close) (alias) below TIME_DIMENSION. 
4. Create the following relationship, clicking No if prompted to recreate other 

relationships: 
Time (Close) (alias) (DAY_DATE, 1..1) to Sales Fact 
(ORDER_CLOSE_DATE, 1..n) 

5. In Time (Close) (alias), rename the following data items: 

DAY_DATE to Close Date 

CURRENT_YEAR to Close Year 
QUARTER_KEY to Close Quarter Key 

CURRENT_QUARTER to Close Quarter 
MONTH_KEY to Close Month Key 

CURRENT_MONTH to Close Month (numeric) 
MONTH_EN to Close Month 

DAY_KEY to Close Day Key 
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6. Create a new model query subject named Time (Ship) (alias), with the 
following data items, renamed: 

DAY_DATE to Ship Date 

CURRENT_YEAR to Ship Year 
QUARTER_KEY to Ship Quarter Key 

CURRENT_QUARTER to Ship Quarter 
MONTH_KEY to Ship Month Key 

CURRENT_MONTH to Ship Month (numeric) 
MONTH_EN to Ship Month 

DAY_KEY to Ship Day Key 

Tip: You can make a copy of Time (Close) (alias) and edit it to save time.   

7. Move Time (Ship) (alias) below Time (Close) (alias), and creating the 
following relationship: 

Time (Ship) (alias) (Ship Date, 1..1) to Sales Fact (SHIP_DATE, 1..n) 

8. In the Time (Close) (alias) query subject, double-click Close Month, and 
delete the expression in the Expression definition box. 

9. From gosales>Reusable Objects>Model Calculations, add the Month 
calculation. 

10. In Time (Ship) (alias), double-click Ship Month, and replace the existing 
expression with the Month calculation. 
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11. Select and test the following query items with Auto Sum enabled: 

Query Subject Query Item 
Sales Fact ORDER_NUMBER 
TIME_DIMENSION DAY_DATE 
Time (Ship) (alias) Ship Date 
Time (Close) (alias) Close Date 
Sales Fact Quantity 

The results appear as follows: 

 
Notice that the dates in each column accurately represent the order dates, ship 
dates, and close dates. For most dates in this test result the close date is the 
same day as the ship date. But notice that the first record has a later close date. 
Larger orders do not always ship all products on the same day. 

12. Click Close, save the project and then close Framework Manager. 

Results: 
You saw that multiple relationships between Sales Fact and Time 
meant that a proper join might not be performed at run time. You 
resolved this ambiguity by creating role-playing dimensions for the 
SHIP_DATE and ORDER_CLOSE_DATE relationships. 
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Summary
 At the end of this module, you should be able to:
 make time-based queries simple to author by 

implementing a time dimension
 resolve confusion caused by multiple relationships 

between a time dimension and another table
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Specify Determinants

IBM Cognos BI

 
 

 

Unless otherwise specified in demo or workshop steps, you will always log on to IBM Cognos in the Local LDAP 
namespace using the following credentials: 
• User ID: admin  
• Password: Education1 
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Objectives
 At the end of this module, you should be able to:
 use determinants to specify multiple levels of 

granularity and prevent double-counting

 
 

 

Before reviewing this module, you should be familiar with IBM Cognos, IBM Cognos Connection, Query Studio and 
Report Studio. Suggested modules to reference: 
• Overview of IBM Cognos 
• Identify Common Data Structures 
• Gather Requirements 
• Create a Baseline Project 
• Prepare Reusable Metadata 
• Model for Predictable Results: Reporting Issues 
• Model for Predictable Results: Virtual Star Schemas 
• Model for Predictable Results: Consolidate Metadata 
• Calculations and Filters 
• Implement a Time Dimension 
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Framework Manager Workflow

Import
Metadata

Prepare 
Metadata

Create and 
Manage 

Packages

Set 
Security

Publish

Content 
Store

Data
Sources

Report Studio
Query Studio

Analysis Studio
….

Framework Manager

Create
Project

Model 
Metadata for 

Reporting

 

This module teaches the technique of specifying determinants to prevent double-
counting. 
 

 



S P E C I F Y  D E T E R M I N A N T S  

© 2003, 2012, IBM Corporation  11-5 
This guide contains proprietary information which is protected by copyright. No part of this document may be photocopied, reproduced, 
or translated into another language without a legal license agreement from IBM Corporation. 

© 2012 IBM Corporation

IBM Cognos Determinants

 Determinants are a feature of IBM Cognos typically 
used to provide control over granularity when 
aggregating.
 Required for dimensions connected to facts at levels 

of granularity that have repeating keys.

 Other cases requiring determinants include:
 preventing distinct clause on unique keys
 BLOB data types in the query subject

Recommendation #7

 

Typically, determinants are specified to allow IBM Cognos to correctly aggregate facts 
in queries. Some designers also specify determinants proactively on any query subject 
with multiple levels of granularity, since you may link a fact at one of those levels of 
granularity in the future. Determinants are linked to the relationships their keys 
represent and are only used when the corresponding relationship is used in a query. 

Determinants on unique data values (such as surrogate keys or dates), can prevent the 
generation of the distinct clause in the select statement when summarizing the data. 
Selecting distinct values unnecessarily can reduce performance. If the values are truly 
unique, then there is no need to scan for distinct values. 

Querying Binary Large Objects (BLOB) requires additional key and index type 
information. If this information is not present in the data source, you can add it using 
determinants. To leverage indexes with DMR (especially when filtering on captions) 
associating your captions with the correct key in a determinant will improve query 
generation. 
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Time 
Dimension
MONTH_KEY

DAY_KEY
……

Determinants: Time Dimension Example

 Time dimensions may 
contain several levels of 
granularity (Year, Month, 
Day)
 Use determinants to 

specify levels for grouping
Two levels of
granularity

Sales Target Fact

MONTH_KEY
SALES_TARGET

1..n

1..1

Recommendation #7

 

In the slide example above, each unique instance of MONTH_KEY repeats once for 
every day in the month.  

If you do not tell IBM Cognos that MONTH_KEY requires grouping at the month 
level, your queries will double-count SALES_TARGET for every day of the month. 
Setting a determinant at each level of granularity avoids any potential instances of 
double-counting. 
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Specify Determinants
 Data Set Example #1

Monday, Jan 2, 201220120102Jan 122012012012

Sunday, Jan 1, 201220120101Jan 122012012012

Day NameDay KeyMonth NameMonth KeyYear Key

NoYesDay Name
Month Key
Month Name
Year Key

Day KeyDay

YesNo Month NameMonth KeyMonth

YesNoNoneYear KeyYear

Group ByUniquely IdentifiedAttributesKeyName

Data

Determinant Settings

Recommendation #7

 

For the data set above, it is possible to define three determinants, two non-unique 
determinants (based on Year Key and Month Key), and one unique determinant (based 
on Day Key). 

Day Key is the unique key of the table; therefore you can associate all the columns in 
the table to this key.  Because it is a unique key at the lowest level of granularity, you 
check the Uniquely Identified setting and do not check the Group By setting. 

Month Key is also a key but it is not unique since it repeats in the data (once for every 
day in the month). Uniquely Identified is not checked for this determinant. If you 
wanted to query month from this time table, you would write a query that used select 
min function syntax and group by the Month Key. That is why you check the Group 
By box in the determinant setting. 
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Similar logic is applied to the Year determinant. 

When a query is created using a column from the table above, the IBM Cognos query 
engine evaluates the determinants, based on the relationship used in the query, one at a 
time until it finds the column reference (either the key or an attribute of the key) in a 
determinant and then stops when it finds it. For example, if you chose Month Name 
and Sales Target (Sales Target has a relationship to the Time dimension on the Month 
Key), IBM Cognos would evaluate the Year determinant and see that there is no 
reference to Month Name. It would then move on to the Month determinant and find 
the Month Name reference and stop evaluating. It would then generate the appropriate 
SQL and group on the Month Key. 

Ensure that the key for each determinant includes the key or keys that identify the data 
set. 
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Specify Determinants (cont'd)
 Data Set Example #2

Monday, Jan 2, 201220120102January012012

Sunday, Jan 1, 201220120101January012012

Day NameDay KeyMonth NameMonth KeyYear Key

Data

Determinant Settings

NoYesDay Name
Month Key
Month Name
Year Key

Day KeyDay

YesNo Month NameYear Key, Month KeyMonth

YesNoNoneYear KeyYear

Group ByUniquely IdentifiedAttributesKeyName

Recommendation #7

 

In the event a key requires another key to provide uniqueness to identify the row of 
data, you need to nest the keys. For example, looking at the Month Key above, you can 
not identify which year it belongs to without looking at the Year Key. Therefore, the 
Month determinant nests the Year Key and the Month Key to generate the proper 
grouping in the SQL at run time. In this case the grouping would combine Year Key 
and Month Key. 
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Demo 1: Specify Determinants on the Time Dimension 
 

Purpose: 
A typical business report compares the monthly sales targets to 
actual sales. In a previous test you discovered that sales target 
values were being double-counted in report summary footers. You 
will specify determinants on TIME_DIMENSION to correct this 
problem. 
Components: Framework Manager, Query Studio  
Project:  GO Operational 
Package:  GO Operational 

Task 1. Review double-counting issue. 
1. In Framework Manager, open the GO Operational project located at 

C:\Edcognos\B5252\CBIFM-Start Files\Module 11\GO Operational.  
2. If prompted, log in as User ID admin, and Password Education1. 

3. Launch IBM Cognos Connection, log on, and then click IBM Cognos 
content. 
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4. Click GO Operational, and then click Test Time Dimension. 

The results appear as follows: 

 
Again, knowing your business, you can see that monthly sales targets are in the 
billions, which is too high. Double counting occurs because there is not enough 
information specified on the time dimension to allow IBM Cognos to roll up 
values correctly at the month. The target value is counted once for every day in 
a month rather than just once for each month. You will specify determinants 
for the underlying TIME_DIMENSION query subject to resolve this issue.  

5. Click Return in the top right corner.  

Task 2. Examine keys and unique values in TIME_DIMENSION. 
1. In Framework Manager, in Foundation Objects View>gosales, right-click 

TIME_DIMENSION, and then click Launch Context Explorer. 
2. Click Show Related Objects, click Auto Layout, ensure Star is selected, and 

then click Apply. 
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3. Click Close. 

The results appear similar to as follows: 
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When specifying determinants, it is good practice to view the relationships to 
the object and examine the keys used in the relationships. In this case 
DAY_DATE, not DAY_KEY, is used to relate to Returns Fact and Sales Fact. 
This is an important piece of information for your determinant at the day level. 
Also, the relationship to SALES_TARGET is based on CURRENT_YEAR 
and CURRENT_MONTH. The determinants should reflect the relationships. 

Before applying determinants on TIME_DIMENSION you will also quickly 
test effects of having no determinants on a unique value in the data. In this case 
DAY_DATE is unique. 

4. Close Context Explorer, expand TIME_DIMENSION and then test the 
DAY_DATE query item with Auto Sum enabled. 

5. Click the Query Information tab. 

The results appear as follows: 

 
Notice the distinct clause in the select statement. This is unnecessary as the 
DAY_DATE values in this table are all unique. You will now specify 
determinants to reflect your relationships and also observe that the distinct 
clause will not be applied when querying DAY_DATE. 

6. Click Close. 
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Task 3. Specify determinants in TIME_DIMENSION. 
1. In the Project Viewer, double-click TIME_DIMENSION, and then click 

the Determinants tab. 

The results appear as follows: 

 
During import, the primary key value is used to create a determinant for you. 
This value is unique and therefore all other values in the table can be associated 
with it. But in the case of your relationship to Sales Fact and Returns Fact, the 
DAY_KEY is not used in the relationship but rather DAY_DATE. You will 
alter this determinant to reflect your relationship. 

2. Under Key, select DAY_KEY, and then press Delete. 

3. Under Available items, drag DAY_DATE to the Key pane. 

You will now add the remaining determinants. 

4. Under the Determinants pane, click Add. 

New Determinant appears below DAY_KEY in the Determinants pane. 
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5. Right-click New Determinant, and then click Rename. 

6. Type Year, and then press Enter. 
7. Click the Up Arrow key on the right to move Year above DAY_KEY. 

8. From the Available items pane, drag CURRENT_YEAR to the Key pane. 

9. Select the Group By check box beside Year. 
10. Repeat steps 4 to 9 to create Quarter, with Key = QUARTER_KEY. 

11. With the focus still on Quarter, drag CURRENT_QUARTER into the 
Attributes box. 

12. Repeat steps 4 to 9 to create Month, with two Keys = 
CURRENT_MONTH and CURRENT_YEAR. 

CURRENT_MONTH and CURRENT_YEAR are used as the key for this 
determinant since the relationship to SALES_TARGET is based on those two 
query items. These two fields uniquely identify the relationship to 
SALES_TARGET and therefore will be used to correctly aggregate sales target 
values.  

13. With the focus still on Month, drag the following items into the Attributes 
box: MONTH_KEY and all MONTH_xx items. 

Tip:  Select the items using the Ctrl key. Then right-click one of the items and 
then click Add as Attributes. 

Typically MONTH_KEY would be used as the key for a determinant 
describing month data values. In this case however, MONTH_KEY is not used 
in any relationships, and therefore can act as an attribute of the Month 
determinant should the value be required in a report. If in the future you use 
this key in a relationship, you would need to reflect this in your determinants. 
You would need to create a new determinant to represent that relationship. 
Again, the ideal situation is to use a month key exclusively and consistently 
across all facts that report at the month level. These types of keys should be 
requested from the database administrator if they do not exist. 
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14. Rename the DAY_KEY determinant to Day. 

The results appear as follows: 

 
15. Click OK, and then save the project. 
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Task 4. Re-test DAY_DATE. 
1. Under TIME_DIMENSION, test DAY_DATE with Auto Sum enabled, 

and then click the Query Information tab. 

The results appear as follows: 

 
Notice that there is no longer a distinct clause in your select statement. This is 
because you have identified the DAY_DATE as the key and as being unique, 
therefore the IBM Cognos query engine has enough information to know it 
does not need to scan the table for distinct values. If you required another 
relationship later on using the DAY_KEY, then you would also specify a 
determinant on it and set it as unique. It is OK to have more than one unique 
determinant if they are truly unique. At query time, the relationship being used 
will determine which unique determent to use. If more than one relationship to 
a unique determinant is used, then each related determinant will be used in the 
query. 

2. Click Close. 

Task 5. Publish and Test the Package. 
1. Publish the GO Operational package. 

2. In IBM Cognos Connection, click Test Time Dimension to run the report 
again. 

 

Task 4: Determinants and relationships work together. If a query uses Date (attribute of the Day determinant) with 
Revenue from Sales Fact (which is at the day level), then there will be no grouping for Date since the determinant is 
specified as unique. However, if you query Month (attribute of the Month determinant) and Sales Target (which is at the 
month level), then the query will be grouped by CURRENT_YEAR and CURRENT_MONTH as specified by the Month 
determinant. 
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3. When prompted to update the report, click OK. 

The results appear as follows: 

 
You now have accurate sales targets. 

4. Under Menu, click Insert Data. 

5. From the Consolidation View, add Time>Date and Sales Fact>Revenue 
to the report. 
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6. Select Year and Month (numeric) and click Group . 

The results appear as follows: 

  
Note that although the sales targets repeat (because they are not at the day level) 
they are not double counted at the Month grouping level.  

7. Select the Year column, and then click Filter. 
8. Set the From and To boxes to 2010, and then click OK. 

9. Select Month (numeric) column, and then click Filter. 
10. Set the From and To boxes to 1, and then click OK.  
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11. At the bottom of the window, click Apply. 

The results appear similar to the following:  

 
This will give you a smaller data set to conduct your next test. You will now add 
Product Line from Products to see the results.  
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12. From Products, drag Product Line onto the report after Month (numeric). 
13. In the bottom of the window, click the Bottom link. 

The results appear similar as follows:  

 
The sales target values are double-counted. You will examine and correct this 
issue in the next workshop. 

14. Save the report as Products Dimension Test, and then close your browser. 

Results: 
By specifying determinants on TIME_DIMENSION, you were able to 
correct a double-counting problem that occurred with sales targets. 
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Product Type & 
Product 
Product Type 
Code

Product Number

Determinants: Products Dimension 
Example

 Your merged query 
subject introduced 
multiple levels of 
granularity 
 Again, use 

determinants to 
specify levels for 
grouping

Two levels of
granularity

1..n

1..1

Recommendation #7

Sales Target Fact

PRODUCT_TYPE_CODE

SALES_TARGET

 

In the slide example above, the Product Type & Product query subject is a query 
subject you merged earlier to remove ambiguity from PRODUCT_TYPE. Each 
unique instance of Product Type Code repeats once for every related product. If you 
do not specify determinants, sales target values will be double-counted for every 
product belonging to a particular product type. 

Again, you need to provide information to the IBM Cognos query engine that indicates 
Product Type Code requires grouping when queried against sales targets. 
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Workshop 1: Specify Determinants 
 

Earlier in the modeling process, you merged some query subjects together to resolve 
ambiguous query subjects. You merged PRODUCT_TYPE and PRODUCT to create 
Product Type & Product, and you merged RETAILER and RETAILER_SITE to 
create Retailer & Retailer Site. Both these query subjects now present multiple levels of 
granularity in them and cause double-counting when querying against sales targets. 

You will resolve this by specifying determinants on: 

 Product Type & Product 

 PRODUCT_NUMBER is unique 

 Group on PRODUCT_TYPE_CODE and add appropriate attributes 

 Retailer & Retailer Site 

 RETAILER_SITE_CODE is unique 

 Group on RETAILER_CODE and add appropriate attributes 

 Save the project when you are finished and close Framework Manager. 

Test the Product Type & Product determinants using the Product Dimension Test 
report in IBM Cognos Connection. 

For more detailed information outlined as tasks, see the Task Table on the next page. 

To see the desired filters, see the Workshop Results section that follows the Task 
Table. 
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Workshop 1:  Task Table 
 

Task Where to Work Hints 
1. Specify 

determinants for 
Product Type & 
Product. 

Project Viewer, 
Foundation 
Objects view  

 Double-click the Product Type & 
Product query subject 

 Click the Determinants tab 

 Click Add 

 Name the new determinant Product 

 Add PRODUCT_NUMBER as the 
key 

 Select Uniquely Identified checkbox 

 Add new determinant called Product 
Type 

 Add PRODUCT_TYPE_CODE as 
the key 

 Add PRODUCT_LINE_CODE and 
all PRODUCT_TYPE_xx items to 
the Attributes pane 

 Select Group By check box 

 Move Product Type determinant to 
the top 
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Task Where to Work Hints 
2. Specify 

determinants for 
Retailer & Retailer 
Site. 

Project Viewer, 
Foundation 
Objects view 

 Double-click the Retailer & Retailer 
Site query subject 

 Click the Determinants tab 

 Click Add 

 Name determinant Retailer Site 

 Add RETAILER_SITE_CODE as 
the key 

 Select Uniquely Identified checkbox 

 Add new determinant called Retailer 

 Add RETAILER_CODE as the key 

 Add COMPANY_NAME, 
COMPANY_NAME_MB, 
RETAILER_TYPE_CODE, and 
RETAILER_START_DATE to the 
Attributes pane 

 Select Group By check box 

 Move Retailer determinant to the top 

 Save project 
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Task Where to Work Hints 
3. Test Products 

Dimension Test 
report. 

IBM Cognos 
Connection 

 Publish Go Operational package  

 Launch IBM Cognos Connection 
and run Products Dimension Test 

 Close IBM Cognos Connection 
without saving and close Framework 
Manager, saving changes. 
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Workshop 1:  Workshop Results 
Your Product Type & Product determinants should appear as shown below:  
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Workshop 1:  Workshop Results 
Your Retailer & Retailer Site determinants should appear as shown below: 
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Workshop 1:  Workshop Results 
After scrolling to the bottom of the Products Dimension Test report, the results should 
appear similar as shown below: 

 

Sales Target Values are not double-counted. 
 

If your browser was left open from the last demo, the report may not work as expected due to caching and the 
determinants not being reflected. Simply close the browsers and then try again. 
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Summary
 You should now be able to:
 use determinants to specify multiple levels of 

granularity and prevent double-counting
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