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Preface

Multidimensionality is the primary requirement for an OLAP system, and the cube 
always refers to the collections of the data that an OLAP system implements.

Business Intelligence and OLAP systems are no longer limited to the privileged 
few business analysts: they are being democratized by being shared with the 
rank and file employee demanding a Relational Database Management System 
(RDBMS) that is more OLAP-aware. 

IBM DB2® Cube Views V8.1 (DB2 Cube Views through the Redpaper) and its 
cube model provides DB2 Universal Database™ (DB2 through the Redpaper) 
the ability to address multidimensional analysis and become an actor in the 
OLAP world, as detailed in the IBM Redbook, DB2 Cube Views: A Primer, 
SG24-7002. 

This Redpaper documents the Meta Integration metadata bridges for DB2 Cube 
Views and will help DB2 database administrators and Business Intelligence 
architects understand and evaluate its benefits in their own Business Intelligence 
and OLAP system environment.
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Corinne Baragoin is a Business Intelligence Project Leader at the International 
Technical Support Organization, San Jose Center. She has over 17 years of 
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the ITSO in 2000, she worked as an IT Specialist for IBM France, supporting 
Business Intelligence technical presales activities and assisting customers on 
DB2 UDB, data warehouse and OLAP solutions.

Annie Neroda is a Senior Consulting Software IT Specialist in the USA. She has 
35 years of experience in IT field. She holds a degree in Mathematics from Trinity 
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especially OLAP, ETL and Data Mining. She has taught extensively on DB2, 
Business Intelligence and Data Warehousing.
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Chapter 1. DB2 Cube Views: scenarios 
and benefits 

In this chapter, we will introduce DB2 Cube Views, the new DB2 feature that 
makes DB2 OLAP aware. 

1
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1.1  What can DB2 Cube Views do for you?   
Let’s say your organization has decided to deliver first rate analytical capabilities 
to its end users, and after reading all the latest books and articles on Business 
Intelligence systems, they have decided to build a star schema database like the 
one in Figure 1-1 as the heart of this new system. They have probably done this 
because star schemas offer such rich, business oriented analytical options, such 
as slicing and dicing, trending, comparisons, rollups and drill-downs. 

Figure 1-1   Your star schema database

In addition, they will most likely be using one of today’s premier data delivery 
platforms as a front-end for the database because it provides ease of use and 
because it works so well when coupled with a star schema database. To 
integrate your front-end tool, the star schema that you have built as tables, 
columns, primary keys, foreign keys will need to be mapped to the tool as a 
collection of OLAP objects like measures, derivations, dimensions, hierarchies, 
attributes and joins. DB2 Cube Views gives you a new GUI called the OLAP 
Center where you can map these OLAP objects directly to your relational objects 
and hold these mappings in DB2, as shown in Figure 1-2.
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Figure 1-2   Mapping your star schema to OLAP objects

Using the OLAP Center, you can pinpoint the columns in the fact table that 
actually contain the measures and capture formulas for deriving additional 
measures that are not physically stored in the star. Further, you can describe the 
dimensions and their various hierarchies, even multiple hierarchies if that applies. 
You can also indicate the proper joins to use when accessing the star. Once you 
have these OLAP objects described, you can group them into cubes, even into 
multiple cubes, each of which represents a subset of your full cube model based 
on the star schema. If you have already captured this information in a back-end 
data modeling or ETL (Extract, Transform, Load) tool, you can skip the data entry 
and just import the metadata directly via a metadata bridge.

Once the OLAP metadata is stored in DB2 Cube Views, you can use another 
metadata bridge to send it over to your favorite front-end data delivery tool, 
automatically, to populate its metadata layer. This way, if a different person is 
responsible for the database from the one who is responsible for the data 
delivery tool, then the metadata layer will be consistent. Also, if you will be using 
multiple tools, the metadata only needs to be captured once, in DB2 Cube Views, 
and then shared with all the other tools in your solution. Figure 1-3 below 
illustrates this metadata transfer.

cube(s)

dimensions, hierarchies, attributes, joins

measures, facts, formulas
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Figure 1-3   Sharing OLAP metadata with reporting tools

Once the metadata layer in your reporting tool has been populated, the tool will 
soon be sending SQL queries to your star schema. If the SQL requires 
aggregation and joins, and it probably does, the user’s response time could 
possibly be slow. That is a problem.

But let us say you have a good DBA who knows what to do. He pre-builds an 
aggregate table and adds it to the database where your star schema is located. 
The really nice thing about pre-built aggregates in DB2 is that the tool writing the 
SQL doesn’t have to know about them. The DB2 optimizer will automatically use 
them if the query matches up to them well enough. This makes for very much 
faster query response times. Figure 1-4 shows a query being satisfied by a 
pre-built aggregate.

cube(s)

dimensions, hierarchies, attributes, joins

measures, facts, formulas

olap ojects

relational objects

major
data 
delivery 
platforms
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Figure 1-4   Using aggregates

The not-so-nice thing about pre-built aggregates is that the optimizer might not 
choose to use them every time if the SQL doesn’t quite match up. In that case, 
your DBA may have wasted his time building the wrong aggregates. Perhaps he 
could solve this problem by building more aggregates, maybe even one for every 
possible situation. The trouble with that approach is he might end up using as 
much disk space on aggregates as he did on the star schema itself, not to 
mention the time he’ll have to spend designing the aggregates and refreshing 
them with data periodically. DB2 Cube Views can help. It can build the ideal set of 
aggregates or MQTs for him the first time and find out the best compromise 
between space, time and query performance. 

In Figure 1-5, you can see the DB2 Cube Views Optimization Advisor, a very 
smart expert system on performance that is going to ask your DBA a few 
questions before it gets to work on building the aggregates. Questions like these:

1. What kinds of queries do you plan to use against this star schema?

cube(s)

dimensions, hierarchies, attributes, joins

measures, facts, formulas

pre-built aggregate

optimizeroptimizer

major
data 

delivery 
platforms

SQL
 Chapter 1. DB2 Cube Views: scenarios and benefits 5



– Extracts? For instance, are you going to load multidimensional (MOLAP) 
databases from this star and need a pre-built aggregate that corresponds 
to the base level or “bottom” of the DB2 Cube Views logical cube?

– Drill-downs? For instance, are your users going to start-at-the-top 
(spreadsheet-style), and then drill down from there, typically as ROLAP 
tools do when they emulate cube-drilling, originating at the top levels of 
the dimensional hierarchies? If yes, you are going to need aggregations 
that are at or near the “top” of the logical cube.

– Drill-through? (also known as Hybrid OLAP or HOLAP). For instance, are 
your users going to drill-down beyond the base level of the MOLAP 
database, back to the relational database?

– Reporting? For instance, will your users be making any of the ad-hoc 
combinations of dimensions and levels, hitting various levels of 
aggregation through the “center” of the logical cube?

2. How much space are you willing to spend on aggregates?

– Clearly, if you give the Optimization Advisor lots of space, it will build 
bigger, more inclusive aggregates. 

– If you give it less space to work with, it will prioritize and build very useful 
aggregates that will fit. 

3. Next, it will look at your DB2 Cube Model metadata to understand your 
aggregations and dimensions and hierarchies to improve its decisions.

4. Next, it is going to look at the DB2 catalog statistics on your star schema 
tables, just as your DBA would do.

5. Next, using a data sampling technique, the Optimization Advisor will examine 
the data in your star schema. This affects the aggregate decisions because 
while it is sampling, it will actually do the star joins so it can understand the 
sparsity of your data — this gives a very accurate estimate of aggregate size.
6 DB2 Cube Views and Meta Integration



Figure 1-5   The Optimization Advisor gathering its aggregate intelligence

Now, the Optimization Advisor has what it needs to recommend one or more 
aggregates for your database. In Figure 1-6 you can see that it has generated an 
aggregate table, in some ways similar to the aggregates your DBA might have 
built by himself, but it is probably much more than that. By using very 
sophisticated rules and techniques, the aggregates recommended by the 
Optimization Advisor will very likely be super aggregates with multiple 
aggregations across multiple combinations of hierarchical levels of multiple 
dimensions defined within the cube model. In a way, some aggregate tables 
become a little bit like cubes, but not complete ones because of the space 
restrictions placed on it by your DBA and by the Optimization Advisor itself. Best 
of all, the aggregates will be recommended in such a way that they are highly 
likely to be chosen by the DB2 optimizer at query time. 

cube(s)

dimensions, hierarchies, attributes, joins

measures, facts, formulas

Optimization Advisor:
1. query types?
2. space?
3. cube model?
4. statistiques?
5. sample data?

optimizeroptimizer

major
data 

delivery 
platforms

SQL

DB2 
catalog
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Figure 1-6   The big picture

That’s the big picture! 

1. query types?
2. space?
3. cube model?
4. statistiques?
5. sample data?

cube(s)

dimensions, hierarchies, attributes, joins

measures, facts, formulas

Optimization Advisor:
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SQL

DB2 
catalog
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Chapter 2. Meta Integration of DB2 
Cube Views within the 
enterprise toolset

This chapter describes certain deployment scenarios for using Meta Integration 
Technology products. It explains in each scenario how to implement and to use 
the metadata bridges. 

2
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2.1  Meta Integration Technology products overview
Meta Integration Technology, Inc. is a Silicon Valley, California based software 
vendor specialized in tools for the integration and management of metadata 
across tools from multiple vendors, and multiple purposes including data and 
object modeling tools, data Extraction, Transformation, and Load (ETL) tools, 
Business Intelligence (BI) tools, and so on. The need for data movement and 
data integration solutions is driven by the fact that data is everywhere underneath 
business applications. The same applies for metadata: metadata is also 
everywhere underneath the data and object modeling tools, as well as within the 
repositories of the ETL, Data Warehouse, Enterprise Application Integration, and 
Business Intelligence development tools. Meta Integration offers metadata 
movement solutions for the integration of popular development tools with IBM 
DB2 Cube Views, as illustrated in Figure 2-1.

Figure 2-1   A sample of typical metadata movement solutions

2.1.1  Meta Integration Works (MIW)
MIW is a complete metadata management solution with sophisticated 
functionalities such as the Model Browser, the Model Bridges, the Model 
Comparator, the Model Integrator, and the Model Mapper all integrated around a 
powerful metadata version and configuration management as shown in 
Figure 2-2.

Meta Integration® Model Bridge (MIMB)

Data & Object
Modeling Tools

Business
Intelligence

Data Extraction 
Transformation

& Load (ETL)

Cube
Views

Warehouse
Manager

Metadata
Standards
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Figure 2-2   Meta Integration functionality

MIW is a powerful metadata management solution, and integrates well with 
today's best practices in software development, as it provides a unique 
component based approach to the ETL tool market. Indeed, the MIW 
development environment generates C++ based data movement components 
that can be easily integrated (plug and play) with any Windows® or UNIX based 
business applications. Multiple data movement components can be produced for 
various purposes such as:

� Legacy Data Migration (LDM)
� Enterprise Application Integration (EAI)
� Data Warehousing (DW) and datamarts. 

The code of the produced data movement components can be reviewed through 
any Quality Assurance (QA) processes, and does not depend on any middleware 
(free of any run-time cost at deployment time). The Model Mapper provides the 
mapping migrations required to support the perpetual changes in the source and 
destination data stores. Indeed, one of the key features of MIW is the built-in 
support for change management facilitating the maintenance and/or generation 
of new versions of the data movement components as needed. Data Connectors 
are available for most popular databases via ODBC (as DB2), as well as for XML 
data sources (as HL7 for Health Care) to service the expanding needs in the 
fields of EDI, e-business, and enterprise information portals.

MIW is entirely written in Java, and can be connected to a local or centralized 
metadata repository.
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2.1.2  Meta Integration Repository (MIR)
MIR is based on a modern 3-tier architecture as shown in Figure 2-3 with support 
for multi-users, security, and concurrency control. The repository metamodel 
integrates standards like the OMG CWM and UML, and supports XMI compliant 
metadata interchange. MIR can manage massive amounts of metadata and 
make it persistent on most popular RDBMS like DB2, Oracle or SQL Server. The 
underlying repository database is fully open allowing users to build their own 
metadata Web portals, or use their existing data tools to perform metadata 
reporting, mining, and even intelligence.

Figure 2-3   Meta Integration architecture

Open database access to the repository for:

� Web enabled end user Enterprise Metadata Portal
� Metadata Intelligence and Reporting

2.1.3  Meta Integration Model Bridge (MIMB)
MIMB is a utility for legacy model migration and metadata integration. MIMB also 
operates as an add-in integrated inside popular modeling, ETL, and BI tools. 
With over 40 bridges, MIMB is the most complete metadata movement solution 
on the market. MIMB supports most popular standards and the market leading 
tool vendors, as illustrated in Figure 2-4.
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Figure 2-4   Meta Integration supported tools

More details on supported tools and versions are available at:

http://www.metaintegration.net/Products/MIMB/SupportedTools.html
http://www.metaintegration.net/Products/MIMB/AboutVendors.html
http://www.metaintegration.net/Products/MIMB/AboutStandards.html

2.2  Architecture and components involved 
Meta Integration Model Bridge (MIMB) as a standalone utility (or add-in metadata 
movement component to popular ETL/BI tools) is based on the non-persistent 
version of the Meta Integration Repository (MIR) in memory. Each MIMB Import 
bridge creates metadata that can be reused by any MIMB export bridge. In other 
words, Meta Integration does not create point-to-point bridges, as illustrated in 
Figure 2-5.
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Figure 2-5   A metadata integration solution example

2.3  Metadata flow scenarios 
MIMB provides bi-directional metadata movement solutions for the integration of 
IBM DB2 Cube Views with the development tools of the enterprise. 

The exchange of metadata between various tools and DB2 Cube Views using 
metadata bridges is motivated by several business cases (tools integration in the 
enterprise, documentation...) and helps data warehouse specialists, database 
administrators, data modelers and application developers in the following ways:

� Forward engineering of a data model created in a design tool or an ETL tool 
to a DB2 Cube Views cube model. This metadata movement capability allows 
a data modeler to reuse metadata already designed and available in the 
enterprise to quickly create a cube model in DB2 Cube Views, therefore 
saving time when creating the OLAP metadata and leveraging the existing 
metadata, such as business names and descriptions that are not likely to be 
stored in the database.
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� Reverse engineering of a DB2 Cube Views cube model into a design model. 
This metadata movement capability allows extracting and reusing the 
metadata of a cube model created in DB2 Cube Views to quickly create a 
model in a data modeling tool, an object modeling tool, or an ETL tool in order 
to document the model, develop a software application or other purposes.

The generic metadata flows can be summarized as in Figure 2-6. 

Figure 2-6   Business cases for metadata movement solutions

The tools vendors themselves can provide some of these metadata movements, 
for example, IBM Rational® Rose® provides bi-directional integration between 
UML object modeling and physical data modeling. Similarly, BI vendors provide 
the forward engineering from their OLAP dimension design tool to their OLAP 
based reporting tool. However, large corporations use best-of-breed tools from 
many vendors. In such case, MIMB can play a key role implementing all the 
metadata movement required for the integration of their development tools, as 
illustrated in Figure 2-7.
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Figure 2-7   Possible metadata movement solutions for DB2 Cube Views

We will demonstrate the implementation of the 7 metadata movement scenarios 
shown in Figure 2-8, based on popular modeling tools, ETL, and the OMG CWM 
metadata standard. 

As each tool has its own tricks and each MIMB bridge has its own set of 
import/export options, each scenario has been written as an independent piece 
and can be read separately based on your interests.

Figure 2-8   Metadata movement scenarios illustrated in this chapter
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2.4  Metadata mapping and limitations considerations
These are the four primary scenarios: 

1. Forward engineering from popular data modeling tools like IBM Rational Rose 
or IBM Rational XDE™, and Computer Associates ERwin Data Modeler

2. DB2 Cube Views Integration with ETL tools like Informatica and DB2 
Warehouse Manager

3. DB2 Cube Views Integration with BI vendors like BO and Cognos

4. DB2 Cube Views support for metadata standards like OMG CWM XMI.

The current MIMB v3.1 provides IBM DB2 Cube Views import and export bridges 
for IBM DB2 OLAP Center, and is available for download at:

http://www.metaintegration.net/Products/Downloads/

This version 3.1 provides very complete support for the foregoing user cases (1) 
and (2) of forward engineering: 

� An ERwin star schema sample model is provided with instructions to generate 
the DB2 Cube Views dimensions, facts, and cube model.

� However, MIMB v3.1 provides currently incomplete support for the foregoing 
user cases (3) and (4), due to current BI/OLAP limitations in the Meta 
Integration Repository (MIR) metamodel of v3.x. 

2.4.1  Forward engineering from a relational model to a cube model
In a forward engineering scenario: 

� The relational tables are used to specify where the tables are located in DB2

� The fact tables are used to create the cube model facts object

� The measure columns of the fact tables are transformed into measure objects

� The dimension and outrigger tables are transformed into dimension objects

� The dimension and outrigger columns are transformed into dimension 
attributes

� The foreign key relationships are used to build joins

Note: To get the most up-to-date information on new versions and releases, 
concerning metamodel extensions and support for change management and 
impact analysis between all the integrated data modeling, ETL, and BI tools, 
check the following site regularly: 

http://www.metaintegration.net/Products/MIMB 
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� The business name, description and data type of relational objects are also 
converted

The produced cube model can then be edited DB2 OLAP Center to enrich it with 
additional OLAP metadata such as hierarchies, levels, cubes, calculated 
measures and more.

2.4.2  Reverse engineering of a cube model into a relational model
In a reverse engineering scenario: 

� The relational tables referenced by the cube model are converted to the 
destination tool.

� The joins are analyzed in details to create relationships when possible.

� The OLAP dimensions, facts, attributes and measures business name, 
description are also converted to the destination tool.

The generated model can be edited in the destination tool to further document it, 
and add information that was not contained in the source cube model XML file. 
This missing information can be physical information (such as indexes or 
tablespaces) that can be retrieved automatically from the database using the 
destination tool’s database synchronization features, or it can be logical 
information, such as generalizations (super type sub type entities) or UML 
methods.

For more mapping information, please read the MIMB software documentation, 
which includes the complete mapping specification of each bridge. This 
documentation can be consulted online at:

http://www.metaintegration.net/Products/MIMB/

2.5  Implementation steps scenario by scenario
This section describes the implementation steps for both forward and reverse 
engineering for the following metadata exchanges:

� Metadata integration of DB2 Cube Views with Computer Associates AllFusion 
ERwin Data Modeler versions 4.0 to 4.1

� Metadata integration of DB2 Cube Views with Computer Associates ERWin 
versions 3.0 to 3.5.2 

� Metadata integration of DB2 Cube Views with Sybase PowerDesigner 
versions 7.5 to 9.5 
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� Metadata integration of DB2 Cube Views with IBM Rational Rose versions 
2000e to 2002

� Metadata integration of DB2 Cube Views with the OMG CWM and UML XMI 
standards

� Metadata integration of DB2 Cube Views with DB2 Warehouse Manager via 
the OMG CWM XMI standard

� Metadata integration of DB2 Cube Views with Informatica PowerMart 

The DB2 Cube Views cube model we used is shown in Figure 2-9.

Figure 2-9   The cube model used

2.5.1  Metadata integration of DB2 Cube Views with ERwin v4.x
Computer Associates AllFusion ERwin v4.x Data Modeler is one of the leading 
database design tools. It supports DB2 as a target database system and allows 
designing star-schemas databases via its dimensional modeling notation.

Forward engineering from ERwin v4.x to DB2 Cube Views
The goal of this scenario is to demonstrate how an existing ERwin v4.x model 
can be converted to a DB2 cube model. 

The overall process of this metadata conversion is as follows:
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1. Using ERwin v4, create the star schema model

2. Using ERwin v4, generate the SQL DDL for this database

3. Using DB2, run this SQL script to create the tables and columns of this 
schema

4. Using ERwin v4, save the model as XML

5. Using MIMB, convert this ERwin v4 XML file into a DB2 Cube Views XML file

6. Using DB2 Cube Views, import this DB2 Cube Views XML file

Each step of this process is described in the following paragraphs.

1) Using ERwin v4.x, create the star schema model
The ERwin v4 model used in this scenario is shown in Figure 2-10. This 
database model is in the form of a star-schema and the bridges will use the 
dimensional information specified in the ERwin v4 model to create a cube model.

Figure 2-10   Logical view of the ERwinv4 model
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During the implementation of this data model in ERwin v4, the dimensional 
modeling features were enabled, as shown in Figure 2-11. These features can be 
activated in the menu Model -> Model Properties and in the tab General.

Figure 2-11   Enabling the ERwin v4 dimensional features

This option enables an additional Dimensional panel in the Table properties 
window shown in Figure 2-12, so that we can specify the role of each table (Fact, 
Dimension or Outrigger).
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Figure 2-12   Specifying the table dimensional roles

2) Using ERwin v4.x, generate the SQL DDL for this database
Once the model has been designed, the SQL DDL can be generated and the 
database created in DB2 UDB. In the ERwin v4.x model Physical View, choose 
the menu Tools -> Forward Engineer/Schema Generation to generate the 
SQL script as shown in Figure 2-13.

Note: The role of each table should be set explicitly, so that it is saved in the 
ERwin v4.x XML file format and the bridges can used it. Otherwise, if ERwin 
v4.x computes the dimensional role of the table automatically, it will not be 
saved in the ERwin v4.x XML file.
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Figure 2-13   DB2 schema generation

3) Using DB2, create the tables and columns of this schema
The SQL script in Figure 2-13 can be executed to create the DB2 Tables. Here is 
how to execute it using the DB2 Command Window tool:

db2 connect to MDSAMPLE
db2 set current schema = STAR
db2 –tvf C:\Temp\star.sql

At this point, the database has been setup and is ready to receive the cube 
model metadata.

4) Using ERwin v4.x, save the model as XML
The next step of this process is to save the ERwin v4 model as an XML file. The 
bridge will use this file as input. 

When the model is loaded in ERwin v4.x, choose Save As from the File menu, 
select the XML format type in the Save as type list, type the file name for the 
model you are saving in the File name text box and click Save. 

Note: The database schema must be created in DB2 before the cube model is 
imported into DB2 Cube Views.
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5) Using MIMB, convert ERwin XML into DB2 Cube Views XML file
Start the MIMB tool and select the import bridge labeled CA ERwin 4.0 SP1® to 
4.1, and import your ERwin v4.x XML file, as shown in Figure 2-14.

The MIMB validation feature checks that the model is valid according to the rules 
of the MIR metamodel. If something is wrong (a key is empty or a column does 
not belong to any table or a foreign key does not reference a primary key), it will 
display a warning or error message. 

The subsetting feature allows you to create a subset of the model so that the 
model exported to the destination tool only contains the few tables you chose.

Both features are described in the online documentation:

http://www.metaintegration.net/Products/MIMB/Documentation/

Note: If the ERwin v4 model is logical and physical (business names have 
been defined in the logical view), the Save as XML process described above 
will not properly save the physical names into the XML file, if ERwin v4.x 
automatically computed these physical names. 

To work around this issue, you can use an alternate Save as XML feature of 
ERwin v4 located in menu Tools -> Add-Ins' -> Advantage Repository 
Export. It produces a slightly different XML file format where the physical 
names are expanded.

This issue does not occur if the ERwin v4.x model is physical only.
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Figure 2-14   Importing the ERwin v4 model into MIMB

Select the export bridge labeled IBM DB2 Cube Views and click the Options 
button to specify the export parameters as shown in Figure 2-15.

Figure 2-15   Specifying the export bridge parameters
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The export parameters used in this scenario are as follows:

� The DB2 schema for the tables of the model is STAR, as the model may not 
always specify where each table is located.

� The cube model to be created will be located in the same STAR DB2 schema.

� We specify that the source encoding of the ERwin v4 model is utf-8.

� The other options are left with their default value.

Close this window, specify the name of the DB2 Cube Views XML file to be 
created, and click the Export button.

Figure 2-16   Exporting the model to DB2 Cube Views

6) Using DB2 Cube Views, import this DB2 Cube Views XML file
At this point, the cube model XML file has been created and is ready to be 
opened into the DB2 OLAP Center graphical tool. Just start OLAP Center, 
connect to your database, and choose Import in the OLAP Center menu as 
shown in Figure 2-17.
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Figure 2-17   Specifying the XML file to import into OLAP Center

The content of the XML file is displayed in Figure 2-18, which allows controlling 
how this metadata should be imported, in case there is already some metadata 
in place and object name collision should occur:

� Either update the existing objects with the new imported version.
� Or keep the current version of the metadata.

Figure 2-18   Controlling how the metadata is imported into OLAP Center
 Chapter 2. Meta Integration of DB2 Cube Views within the enterprise toolset 27



Finally, the ERwin star schema metadata converted and imported into OLAP 
Center will provide the DB2 cube model in Figure 2-9 on page 19.

The business names and descriptions defined in ERwin v4.x are also converted 
to the cube model, as shown in Figure 2-19.

Figure 2-19   The ERwin v4 business names and description are also converted

Congratulations, the ERwin v4.x star schema model was converted to DB2 Cube 
Views! 

Reverse engineering from DB2 Cube Views to ERwin v4.x
The goal of this scenario is to demonstrate how an existing DB2 Cube Views 
model can be converted into an ERwin v4.x Model. 

The overall process of this metadata conversion is as follows:

1. Using DB2 Cube Views, export your cube model as an XML file,

2. Using MIMB, convert this DB2 Cube Views XML file into an ERwin v4.x XML 
file.

3. Using ERwin v4.x, import this XML file.

Each step of this process is described in the following paragraphs.
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1) Using DB2 Cube Views, export your cube model as an XML file
The DB2 Cube Views model used in this scenario is the one shown in Figure 2-9 
on page 19.

The first step of the conversion process is to save this cube model into an XML 
file. Use the OLAP Center menu OLAP Center -> Export and select the cube 
model to be exported as shown in Figure 2-20.

Figure 2-20   Exporting from the DB2 cube model as XML
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2) Using MIMB, convert DB2 Cube Views XML into ERwin XML file
Start the MIMB software, select the import bridge labeled IBM DB2 Cube Views 
and import your model. Select the export bridge labeled CA ERwin 4.0 SP1 to 
4.1, select the name of the export ERwin v4 XML file, and click the Export Model 
button as shown in Figure 2-21.

Figure 2-21   Converting the cube model XML file to an ERwin v4 XML file
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3) Using ERwin v4.x, import this XML file
At this point, you can open the generated XML file into ERwin v4 using menu File 
-> Open. When the file choice window appears, select XML Files (*.xml) in the 
'Files of type list box and select the XML file produced by MIMB.

Figure 2-22   Cube model converted to ERwin v4 with business names 
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The cube model converted to ERwin v4.x contains the business names and 
descriptions, and the logical view is shown in Figure 2-23.

Figure 2-23   Logical view of the ERWin model

Congratulations, the cube model was converted to ERwin v4.x!

2.5.2  Metadata integration of DB2 Cube Views with ERwin v3.x
Computer Associates ERwin 3.x is still one of the leading database design tools. 
It supports DB2 UDB as target database system and allows designing 
star-schemas databases via its dimensional modeling notation.
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Forward engineering from ERwin v3.x to DB2 Cube Views
The goal of this scenario is to demonstrate how an existing ERwin model can be 
converted to a DB2 cube model. 

The overall process of this metadata conversion is as follows:

1. Using ERwin, create the star schema model.

2. Using ERwin, generate the SQL DDL for this database.

3. Using DB2, run this SQL script to create the tables and columns of this 
schema.

4. Using ERwin, save the model as ERX.

5. Using MIMB, convert this ERwin ERX file into a DB2 Cube Views XML file.

6. Using DB2 Cube Views, import this DB2 Cube Views XML file.

Each step of this process is described in the following paragraphs.

1) Using ERwin, create the star schema model
The ERwin model used in this scenario is the one shown in Figure 2-24. This 
database model is in the form of a star-schema and the bridges will use the 
dimensional information specified in the model to create a cube model.

Note: The ERwin v3.x ERX file format is very widely used as a de facto 
standard means of exchanging relational database metadata. Many design 
tools support it and therefore this scenario can also be used to interact and 
exchange metadata with them.

A non-exhaustive list of such tools would include Embarcadero ER/Studio, 
Microsoft® Visio, Sybase PowerDesigner, Computer Associates Advantage 
Repository, Casewise, and Informatica PowerCenter.
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Figure 2-24   Logical view of the ERwin model

During the implementation of this data model in ERwin, the dimensional 
modeling features were enabled, as shown in Figure 2-25. These features can be 
activated in the menu Options -> Preferences and in the tab Methodology.
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Figure 2-25   Enabling the ERwin dimensional features

This option enables an additional Dimensional panel in the tables properties, so 
that we can specify the role of each table (for example Fact, Dimension or 
Outrigger), as shown in Figure 2-26.
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Figure 2-26   Specifying the tables dimensional roles

2) Using ERwin, generate the SQL DDL for this database
Once the model has been designed, the SQL DDL can be generated and the 
database created in DB2 UDB. In the ERwin model physical view, choose the 
menu Tasks -> Forward Engineer/Schema Generation to generate the SQL 
script as in Figure 2-13 on page 23.

3) Using DB2, create the tables and columns of this schema
The SQL script can be executed to create the DB2 Tables through the DB2 
Command Window tool (or any other tool).

Note: The role of each table should be set explicitly, so that it is saved in the 
ERwin ERX file format and the bridges can used it. Otherwise, if ERwin 
computes the dimensional role of the table automatically, it is not saved in the 
ERwin ERX file
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4) Using ERwin, save the model as ERX
The next step of this process is to save the ERwin model as an ERX file. The 
bridge will use this file as input.

When the model is loaded in ERwin, choose Save As from the File menu, select 
the ERX format type in the File format area, type the file name for the model you 
are saving in the File name text box and click OK as shown in Figure 2-27. 

Figure 2-27   Saving the model as ERX

Note: When saving a logical and physical model, the physical names of 
tables, columns, and keys may not always be saved into the ERX file. Indeed, 
when ERwin is used to manage the automatic generation of physical names 
from logical names, only the generation rules are saved.

One solution is to make sure all physical names are explicitly set, therefore not 
relying on any generation rules from the logical names. 

Alternatively, when saving a model as ERX, the dialog box offers a button 
called Expand, which opens another dialog box labeled Expand Property 
Values. Select the DB2 tab of this window, and check the appropriate names 
to expand (column name) as shown in Figure 2-28.
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Figure 2-28   ERwin names expansion feature

5) Using MIMB, convert ERwin ERX file into DB2 Cube Views XML
Start the MIMB tool and select the import bridge labeled “CA ERwin 3.0 to 3.5.2”, 
and import your ERX file, as shown in Figure 2-29.

Figure 2-29   Importing the ERwin model into MIMB
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Select the export bridge labeled IBM DB2 Cube Views and click on the Options 
button to specify the export parameters as in Figure 2-30.

Figure 2-30   Specifying the export bridge parameters

The export parameters used in this scenario are as follows:

� The DB2 schema for the tables of the model is STAR, as the model may not 
always specify where each table is located.

� The cube model to be created will be located in the same STAR DB2 schema.

� The other options are left with their default value.

Close this window, specify the name of the DB2 Cube Views XML file to be 
created, and click the Export button (see Figure 2-31).
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Figure 2-31   Exporting the model to DB2 Cube Views

6) Using DB2 Cube Views, import this DB2 Cube Views XML file
At this point, the cube model XML file has been created and is ready to be 
opened into the OLAP Center graphical tool. Just start OLAP Center, connect to 
your database and choose Import in the OLAP Center menu to get the display in 
Figure 2-32.

Figure 2-32   Specifying the XML file to import into OLAP Center
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The content of the XML file is displayed in Figure 2-33, which allows controlling 
how this metadata should be imported, in case there is already some metadata 
in place and object name collision should occur:

� Either update the existing objects with the new imported version.
� Or keep the current version of the metadata.

Figure 2-33   Controlling how the metadata is imported into OLAP CEnter

Finally, the ERwin star schema metadata converted and imported into OLAP 
Center will provide the DB2 cube model in Figure 2-9 on page 15.

The business names and descriptions defined in ERwin are also converted to the 
cube model, as shown in Figure 2-34.
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Figure 2-34   The ERwin business names and descriptions are also converted

The ERwin objects’ business name and description are also converted.

Congratulations, the ERwin star schema model was converted to DB2 Cube 
Views! 

You can now edit this model in DB2 OLAP Center to enrich it with additional 
OLAP metadata such as hierarchies, levels, cubes, calculated measures, and 
more.

Reverse engineering from DB2 Cube Views to ERwin v3.x
The goal of this scenario is to demonstrate how an existing DB2 Cube Views 
model can be converted into an ERwin model. 

The overall process of this metadata conversion is as follows:

1. Using DB2 Cube Views, export your cube model as an XML file.

2. Using MIMB, convert this DB2 Cube Views XML file into an ERwin 3.x ERX 
file.

3. Using ERwin, import this ERX file.

Each step of this process is described in the following paragraphs. 
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1) Using DB2 Cube Views, export your cube model as an XML file
The DB2 Cube Views model used in this scenario is the one shown in Figure 2-9 
on page 19.

This step has already been detailed in “1) Using DB2 Cube Views, export your 
cube model as an XML file” on page 29. The DB2 cube model is saved into an 
XML file using OLAP Center > Export in DB2 Cube Views.

2) Using MIMB, convert DB2 Cube Views XML file into ERX file
Start the MIMB software, select the import bridge labeled IBM DB2 Cube Views’ 
and import your model. Select the export bridge labeled “CA ERwin 3.0 to 3.5.2”, 
select the name of the export ERwin ERX file, and click the Export Model 
button.

Figure 2-35   Converting the DB2 cube model XML to an ERwin ERX file
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3) Using ERwin, import this ERX file
At this point, you can open the generated ERX file into ERwin using menu File -> 
Open. When the file choice window appears, select ERwin ERX (*.erx) in the 
List files of type list box and select the ERX file produced by MIMB as shown in 
Figure 2-36.

Figure 2-36   DB2 cube model converted to ERwin 

The cube model converted to ERwin contains the business names and 
descriptions, and a logical view is displayed in Figure 2-37.
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Figure 2-37   The cube model reversed engineered to ERwin 3.x

Congratulations, the cube model was converted to ERwin!

2.5.3  Metadata integration of DB2 Cube Views with PowerDesigner
Sybase PowerDesigner is one of the leading database design tools. 
PowerDesigner allows designing Conceptual Data Models (CDM) as well as 
Physical Data Models (PDM). It supports DB2 UDB as target database system of 
a physical data model, provides star schema database design features in 
physical diagrams and also provides multidimensional/OLAP modeling features 
in multidimensional diagrams. In this scenario, we will demonstrate the forward 
and reverse engineering of star schema in PowerDesigner PDM physical 
diagrams.
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Forward engineering from PowerDesigner to DB2 Cube Views
The goal of this scenario is to demonstrate how an existing PowerDesigner PDM 
model can be converted to a DB2 cube model. 

The overall process of this metadata conversion is as follows:

1. Using PowerDesigner, create the star schema PDM model.

2. Using PowerDesigner, generate the SQL DDL for this database.

3. Using DB2, run this SQL script to create the tables and columns of this 
schema.

4. Using PowerDesigner, save the model as PDM XML.

5. Using MIMB, convert this PowerDesigner XML file into a DB2 Cube Views 
XML file.

6. Using DB2 Cube Views, import this Cube Views XML file to import the 
metadata.

Each step of this process is described in the following paragraphs.

1) Using PowerDesigner, create the star schema PDM model
The PowerDesigner model used in this scenario is the one shown in Figure 2-38. 
This database model is in the form of a star-schema, and the bridge will use the 
dimensional information specified in the model to create a cube model.
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Figure 2-38   Logical view of the PowerDesigner PDM model
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During the implementation of this data model in PowerDesigner, the dimensional 
modeling features of the PDM physical diagram were used. A dimensional type 
was specified on each table (Fact or Dimension) as shown in Figure 2-39.

Figure 2-39   Specifying the tables’ dimensional type
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Documentation was also specified in this model, in the form of a Comment field 
on the objects as shown in Figure 2-40.

Figure 2-40   Adding documentation to the PowerDesigner model

2) Using PowerDesigner, generate the SQL DDL for this database
Once the model has been designed, the SQL DDL can be generated and the 
database created in DB2 UDB. In PowerDesigner, choose the menu Database -> 
Generate Database to generate the SQL script as shown in Figure 2-41.
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Figure 2-41   DB2 schema generation

3) Using DB2, create the tables and columns of this schema
This SQL script generated can be executed under DB2 Command Tool to create 
the DB2 tables as already discussed in “3) Using DB2, create the tables and 
columns of this schema” on page 36.

4) Using PowerDesigner, save the model as PDM XML 
The next step of this process is to save the PowerDesigner model as a PDM XML 
file. The bridge will use this file as the input.

When the model is loaded in PowerDesigner, choose Save As from the File 
menu, select the Physical Data Model (xml) (*.pdm) format in the Save as type 
list, type the file name for the model you are saving in the File name text box and 
click Save.
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5) Using MIMB, convert PowerDesigner to DB2 Cube Views 
Start the MIMB tool and select the import bridge labeled Sybase 
PowerDesigner PDM 7.5 to 9.5, and import your PowerDesigner PDM XML file, 
as shown in Figure 2-42.

Figure 2-42   Importing the PowerDesigner model into MIMB

Select the export bridge labeled IBM DB2 Cube Views and click the Options 
button to specify the export parameters as shown in Figure 2-43.

Note: PowerDesigner also allows sharing the definition of metadata (tables, 
views, relationships) across different models via the notion of shortcuts. If your 
model contains shortcuts to external objects defined in other models, the 
definition of the referenced objects may not be completely saved in the current 
PDM file.

We recommend not using such external shortcuts for the purpose of metadata 
integration with DB2 Cube Views.
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Figure 2-43   Specifying the export bridge parameters

The export parameters used in this scenario are as follows:

� The DB2 schema for the tables of the model is ‘STAR’, as the model may not 
always specify where each table is located.

� The cube model to be created will be located in the same ‘STAR’ DB2 
schema.

� We specify that the encoding of the source model is utf-8.

� The other options are left with their default value.

Close this window, specify the name of the DB2 Cube Views XML file to be 
created, and click the Export button to get the display shown in Figure 2-44.
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Figure 2-44   Exporting the model to DB2 Cube Views

6) Using DB2 Cube Views, import the DB2 Cube Views XML file
At this point, the cube model XML file has been created and is ready to be 
opened into the OLAP Center graphical tool. Just start OLAP Center, connect to 
your database, and choose Import in the OLAP Center menu to get the display 
shown in Figure 2-45.

Figure 2-45   Specifying the XML file to import into OLAP Center
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The content of the XML file is displayed in Figure 2-46, which allows controlling 
how this metadata should be imported, in case there is already some metadata 
in place and object name collision should occur:

� Either update the existing objects with the new imported version.
� Or keep the current version of the metadata.

Figure 2-46   Controlling how the metadata is imported into OLAP Center

Finally, the PowerDesigner metadata converted and imported into OLAP Center 
will provide the DB2 cube model in Figure 2-9 on page 15.

The business names and descriptions defined in PowerDesigner are also 
converted to the cube model, as shown in Figure 2-47.
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Figure 2-47   The PowerDesigner business names and descriptions are converted

Congratulations, the PowerDesigner star schema model was converted to DB2 
Cube Views! 

Reverse engineering from DB2 Cube Views to PowerDesigner
The goal of this scenario is to demonstrate how an existing DB2 Cube Views 
model can be converted into a PowerDesigner PDM physical diagram. 

The overall process of this metadata conversion is as follows:

1. Using DB2 Cube Views, export your cube model as an XML file.

2. Using MIMB, convert this DB2 Cube Views XML file into an PowerDesigner 
XML file.

3. Using PowerDesigner, import this XML file.

Each step is detailed in the following paragraphs.
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1) Using DB2 Cube Views, export your cube model as an XML file
The DB2 Cube Views model used in this scenario is the one shown in Figure 2-9 
on page 19.

This step has already been detailed in “1) Using DB2 Cube Views, export your 
cube model as an XML file” on page 24. The DB2 cube model is saved into an 
XML file using OLAP Center in DB2 Cube Views.

2) Using MIMB, convert DB2 Cube Views into PowerDesigner 
Start the MIMB software, select the import bridge labeled IBM DB2 Cube Views 
and import your model. Select the export bridge labeled Sybase 
PowerDesigner PDM 7.5 to 9.5, select the name of the export PowerDesigner 
PDM file and click the Export Model button to get the display in Figure 2-48.

Figure 2-48   Converting the cube model XML file to an PowerDesigner XML file
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3) Using PowerDesigner, import this XML file
At this point, you can open the generated PDM file into PowerDesigner using 
menu File -> Open as shown in Figure 2-49.

Figure 2-49   The cube model reverse engineered to PowerDesigner
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The cube model converted to PowerDesigner contains the business names and 
descriptions as displayed in Figure 2-50.

Figure 2-50   PowerDesigner business names and descriptions

Congratulations, the cube model was converted to PowerDesigner!

2.5.4  Metadata integration of DB2 Cube Views with IBM Rational 
Rose

IBM Rational Rose is one of the leading object modeling and data modeling 
tools. Rose can be used to design UML models for several target languages 
(C++, Java) as well as database schemas for DB2 UDB and many other 
database systems. 

Note: The Rose MDL file format is very widely used as a de facto standard 
means of exchanging UML metadata. Many design tools support it and 
therefore this scenario can also be used to interact and exchange metadata 
with them.

A non-exhaustive list of such tools would include IBM Rational XDE, Microsoft 
Visual Studio 6 (Visual Modeler), Sybase PowerDesigner, Embarcadero 
Describe, Gentleware Poseidon and Casewise.
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Forward engineering from Rational Rose to DB2 Cube Views
The goal of this scenario is to demonstrate how an existing Rose model can be 
converted to a DB2 cube model. 

The overall process of this metadata conversion is as follows:

1. Using Rose, create the model.

2. Using Rose, generate the SQL DDL for this database.

3. Using DB2, run this SQL script to create the tables and columns of the 
database.

4. Using Rose, save the model as an MDL file.

5. Using MIMB, convert this Rose MDL file into a DB2 Cube Views XML file.

6. Using DB2 Cube Views, import this DB2 Cube Views XML file.

Each step of this process is described in the following paragraphs.

1) Using Rose, create the model
The Rose model used in this scenario is composed of an object model (UML 
Class Diagram) and a data model (Database Schema diagram). The object 
model in Figure 2-51 holds the logical definition of the tables (such as business 
names and descriptions).
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Figure 2-51   The Rose object model
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The data model in Figure 2-52 holds the physical definition of the database (such 
as column names, primary keys, foreign keys)

Figure 2-52   The Rose data model

To create this model in Rose, the UML object model was developed first, and was 
then transformed into a relational database schema, as shown in Figure 2-53, 
Figure 2-54, Figure 2-55, and Figure 2-56.
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Figure 2-53   Create a new database

Figure 2-54   Define the database properties
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Figure 2-55   Transform to data model option

Figure 2-56   Transforming an object model into a data model in Rose
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2) Using Rose, generate the SQL DDL
Once the model has been designed, the SQL DDL can be generated and the 
database created in DB2 UDB as shown in Figure 2-57.

Figure 2-57   Generation of the SQL DDL in Rose

3) Using DB2, create the tables and columns of the database
This script can be executed to create the DB2 Tables using the DB2 Command 
Window tool (or any other tool) as described in “3) Using DB2, create the tables 
and columns of this schema” on page 36:

At this point, the database has been set up and it is ready to receive the cube 
model.

4) Using Rose, save the model as an MDL file
The next step of this process is to save the Rose model as an MDL file, the 
bridge will use this file as input. 

When the model is loaded in Rose, choose Save from the File menu. 

5) Using MIMB, convert Rose MDL into DB2 Cube Views XML
Start the MIMB tool and select the import bridge labeled IBM Rational Rose 
2000e to 2002, and click on the Options button to specify the import parameters 
as shown in Figure 2-58.
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Figure 2-58   Specifying the import parameters

In this scenario, the import parameters are set as follows:

� The data types are imported as defined in the Rose data model.

� The Rose data model and its associated UML model are imported and 
integrated into logical and physical model.

� The other options are left with their default values.

Then, we can import the Rose MDL file, as shown in Figure 2-59.
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Figure 2-59   Importing the Rose model into MIMB

Select the export bridge labeled IBM DB2 Cube Views and click the Options 
button to specify the export parameters as shown in Figure 2-60.

Figure 2-60   Specifying the export bridge parameters
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The export parameters used in this scenario are as follows:

� The DB2 schema for the tables of the model is STAR, as the model may not 
always specify where each table is located.

� The cube model to be created will be located in the same ‘STAR’ DB2 
schema.

� Rose Data Modeler 2002 doesn’t support the notion of fact table and 
dimension tables yet. To work around this limitation, we can specify explicitly 
which table is to be considered as fact (CONSUMER_SALES in this case) 
and force the bridge to consider the other tables as dimensions.

� We should specify the encoding of the source model (locale encoding of the 
computer on which the Rose model was created), it is windows-1252 by 
default on Microsoft Windows.

�  The other options are left with their default value.

Close this window, specify the name of the DB2 Cube Views XML file to be 
created, and click the Export button as shown in Figure 2-61.

Figure 2-61   Exporting the model to DB2 Cube Views
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6) Using DB2 Cube Views, import the DB2 Cube Views XML file
At this point, the cube model XML file has been created and is ready to be 
opened into the OLAP Center graphical tool. Just start OLAP Center, connect to 
your database, and choose Import in the OLAP Center menu to display 
Figure 2-62.

Figure 2-62   Specifying the XML file to import into OLAP Center

The content of the XML file is displayed in Figure 2-63, which allows controlling 
how this metadata should be imported, in case there is already some metadata 
in place and object name collision should occur:

� Either update the existing objects with the new imported version.
� Or keep the current version of the metadata.
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Figure 2-63   Controlling how the metadata is imported into OLAP Center

Finally, the Rose star schema metadata converted and imported into OLAP 
Center will provide the DB2 cube model in Figure 2-9 on page 19.

The business names and descriptions defined in Rose are also converted to the 
cube model, as shown in Figure 2-64.
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Figure 2-64   The Rose objects’ business name and description are also converted

Congratulations, the Rose star schema model was converted to DB2 Cube 
Views! 

Reverse engineering from DB2 Cube Views to Rational Rose
The goal of this scenario is to demonstrate how an existing DB2 Cube Views 
model can be converted into a Rose Model.

The overall process of this metadata conversion is as follows:

1. Using DB2 Cube Views, export your cube model as an XML file.
2. Using MIMB, convert this DB2 Cube Views XML file into a Rose MDL file.
3. Using Rose, import this MDL file.

Each step of this process is described in the following paragraphs. 
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1) Using DB2 Cube Views, export your cube model as an XML file
The DB2 Cube Views model used in this scenario is the one shown in Figure 2-9 
on page 19.

This step has already been detailed in “1) Using DB2 Cube Views, export your 
cube model as an XML file” on page 24. The DB2 cube model is saved into an 
XML file using OLAP Center > Export in DB2 Cube Views.

2) Using MIMB, convert DB2 Cube Views XML into Rose MDL 
Start the MIMB software, select the import bridge labeled IBM DB2 Cube Views 
and import your model. Select the export bridge labeled IBM Rational Rose 
2002, select the name of the export Rose MDL file, and click the Export Model 
button as shown in Figure 2-65.

Figure 2-65   Converting the cube model XML file to a Rose MDL file

3) Using Rose, import this MDL file
At this point, you can open the generated MDL file into Rose using menu File > 
Open.

The data model after conversion is shown in Figure 2-66.
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Figure 2-66   The cube model converted to Rose Data Modeler

The object model after conversion is shown in Figure 2-67.
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Figure 2-67   The cube model converted to Rose Object Modeler

Congratulations, the cube model was converted to Rose!

2.5.5  Metadata integration of DB2 Cube Views with CWM and XMI 
The Object Management Group (OMG) Common Warehouse Metamodel (CWM) 
is an industry standard metamodel supported by numerous leading data and 
metadata management tools vendors. The CWM metamodel shown in 
Figure 2-68 is defined as an instance of the Meta Object Facility (MOF) 
meta-metamodel and expressed using the OMG Unified Modeling Language 
(UML) in terms of classes, relationships, diagrams and packages. Any model 
instance of the UML and CWM metamodel can also be serialized into an XML 
document using the XML Metadata Interchange (XMI) facility.
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Figure 2-68   The OMG standards

Meta Integration Technology, Inc. (MITI) has been a strong supporter of the 
OMG CWM standard since 1999 and joined the OMG in 2000 as an influencing 
member. Since 2001, MITI became a domain member of the OMG focusing on 
XMI based metadata interchange. MITI is mostly working on the implementation 
and support of the CWM standard with other key OMG members such as 
Adaptive, Hyperion, IBM, Oracle, SAS, and Unisys. MITI is also actively 
participating to all OMG enablement showcases demonstrating bi-directional 
metadata bridges with many design tools, ETL tools and BI tools.

The April 28 - May 2, 2002 CWM Enablement Showcase at the Annual Meta 
Data Conference / DAMA Symposium, San Antonio, Texas is shown in 
Figure 2-69.
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Figure 2-69   CWM Enablement Showcase

The metadata interchange and integration challenges using the CWM and XMI 
standards are due to multiple factors:

� The UML, CWM and XMI standards are evolving and each of them has 
multiple versions. A given instance metadata document is therefore a 
combination of versions of each of these standards.

� A testing suite or open source reference implementation is not yet available.

� Software vendors implementing import/export capabilities often need to 
extend the standard by using additional properties (TaggedValues), additional 
metadata resources (the CWMX extension packages) leading to specific 
CWM dialects.

Nevertheless, CWM XMI is the leading standard in metadata interchange and 
MITI has implemented a comprehensive support for it, including support for 
various versions of the metamodel and XMI encoding, and also many specific 
tool vendors’ features. For more information, please read the following pages 
online:

http://www.metaintegration.net/Partners/OMG.html
http://www.metaintegration.net/Products/MIMB/Documentation/OMGXMI.html
http://www.metaintegration.net/Products/MIMB/SupportedTools.html

This scenario demonstrates how to export DB2 Cube Views metadata in the 
OMG CWM XMI format.
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The next scenario will show how to import OMG CWM XMI metadata generated 
by DB2 Warehouse Manager into DB2 Cube Views.

The overall process of this metadata conversion is as follows:

1. Using DB2 Cube Views, create a cube model and save it in an XML file.

2. Using MIMB, convert this XML file into a CWM XMI file.

Each step of this process is described in the following paragraphs.

1) Using DB2 Cube Views, create a cube model and export it in XML
The DB2 Cube Views model used in this scenario is the one shown in Figure 2-9 
on page 19.

This step has already been detailed in “1) Using DB2 Cube Views, export your 
cube model as an XML file” on page 24. The DB2 cube model is saved into an 
XML file using OLAP Center > Export in DB2 Cube Views.

2) Using MIMB, convert this XML file into a CWM XMI file
Start the MIMB software, select the import bridge labeled IBM DB2 Cube Views 
and import the cube model XML file as shown in Figure 2-70.

Figure 2-70   MIMB: Importing the cube model XML file

Select the export bridge labeled OMG CWM 1.0 and 1.1 XMI 1.1 and type the 
name of the export file in the To field. Click on the Options button to specify the 
export options.

The CWM export bridge has many parameters, which allow controlling how the 
CWM file should be created. 
76 DB2 Cube Views and Meta Integration



For example, in MIMB version 3.x, the export bridge Model option allows you to 
choose how the cube model’s metadata should be mapped: 

� As a relational model instance of the CWM:RDB package to represent the 
star-schema database information.

� As a UML software model instance of the CWM:ObjectModel package to 
allows software developers to import it in a UML-enabled design tool and 
develop their application, taking advantage of all the business names and 
description defined in DB2 Cube Views.

� Or, both of these possibilities.

The model option is shown in Figure 2-71.

Figure 2-71   Specifying the export options: model

We also specify that the source encoding of the cube model XML file is utf-8 as 
shown in Figure 2-72.

Note: To follow up on enhancements for the export bridge with OLAP 
metadata, please check the following site regularly:

http://www.metintegration.net/Products/MIMB
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Figure 2-72   Specifying the export options: encoding

Finally, click on the Export Model button as shown in Figure 2-73 to create the 
CWM XMI file.

Figure 2-73   MIMB: exporting to CWM

Figure 2-74 is a sample of the exported CWM file.
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Figure 2-74   Sample CWM XMI file reverse engineered from a cube model

2.5.6  Metadata integration of DB2 Cube Views with DB2 Warehouse 
Manager 

DB2 Warehouse Manager provides ETL and warehouse management 
functionalities to the DB2 platform. DB2 Warehouse Manager can be used to 
design a data warehouse or data mart, manage the different data sources 
populating it, and design the complex flow of data transformation between the 
source databases and the target data warehouse in a intuitive, GUI oriented way. 
The main user interface of this software is the DB2 Data Warehouse Center tool, 
and it supports the import and export of metadata via the OMG CWM XMI file 
format.
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This scenario focuses on the exchange of metadata between DB2 Warehouse 
Center and DB2 Cube Views via the OMG CWM XMI file format. We will 
demonstrate how a datamart designed in DB2 Warehouse Center in the form of a 
star schema can be saved as a CWM XMI file, then converted to a DB2 Cube 
Views XML file using the MIMB utility, and finally, open it in DB2 Cube Views as 
a cube model.

The overall process of this metadata conversion is as follows:

1. Using DB2 Warehouse Center, create the star schema model.
2. Using DB2 Warehouse Center, save the model as a CWM XMI file.
3. Using MIMB, convert this CWM XMI file into a DB2 Cube Views XML file.
4. Using DB2 Cube Views, import this DB2 Cube Views XML file.

Each step of this process is described in the following paragraphs.

1) Using DB2 Data Warehouse Center, create the star schema model
This scenario uses the small “Beverage Company” star schema model shown in 
Figure 2-75.

Figure 2-75   The Beverage company model in Data Warehouse Center
80 DB2 Cube Views and Meta Integration



During the design of this model, a property has been set on each table to specify 
its role in the datamart (Fact or Dimension) as shown in Figure 2-76.

Figure 2-76   This is the fact table of the star schema
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2) Using Data Warehouse Center, save the model as a CWM XMI file
From the DB2 Data Warehouse Center, export the metadata as shown in 
Figure 2-77.

Figure 2-77   Starting the CWM export wizard from DB2 Data Warehouse Center

Then select the database to be exported as shown in Figure 2-78.

Figure 2-78   Selecting the database to be exported to CWM
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Figure 2-79 is a sample of the exported CWM file.

Figure 2-79   The CWM XMI file rendered in a browser

3) Using MIMB, convert CWM XMI file into DB2 Cube Views XML file
At this point, start MIMB and select the IBM DB2 Warehouse Manager import 
bridge. This bridge is designed to understand the DB2 Warehouse Manager 
dialect of CWM. Then, import the CWM XMI file as shown in Figure 2-80.
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Figure 2-80   MIMB: importing the DB2 Data Warehouse Center CWM XMI file

Click the button labeled Model Viewer to review the imported metadata in 
Figure 2-81.

Figure 2-81   The sample warehouse Beverage Company imported from CWM

Select the export bridge labeled IBM DB2 Cube Views and click the Options 
button to specify the export parameters as shown in Figure 2-82.
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Figure 2-82   Specifying the export parameters

In this scenario, the star schema tables are located in a DB2 schema called 
DWCTBC, which we also use to store the OLAP metadata. We specify that the 
source encoding of the CWM file is utf-8. The other parameters are left to their 
default value.

We need to select the 4 tables to be exported as a cube model. As we have seen 
in the MIMB Model Viewer, there are many more tables in this warehouse, but we 
only need these 4 tables to be exported to the cube model.

Select the model subsetting option labeled Specific Classes as shown in 
Figure 2-83.
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Figure 2-83   Choosing a subsetting mode

Drag and drop the 4 tables to be subsetted and click on button Subset selected 
class(es) as shown in Figure 2-84.

Figure 2-84   Subsetting the star schema model
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Set the name of the final cube model XML file to be produced and click on button 
Export elements.as shown in Figure 2-85.

Figure 2-85   Exporting the cube model

The cube model has now been produced and is ready to be imported into DB2 
Cube Views.

4) Using DB2 Cube Views, import this Cube Views XML file
Finally, the metadata is imported into OLAP Center as shown in Figure 2-86.
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Figure 2-86   The Beverage Company star schema imported into DB2 Cube Views

Congratulations, you have imported into DB2 Cube Views a star schema 
designed in DB2 Warehouse Manager!

2.5.7  Metadata integration of DB2 Cube Views with Informatica 
Informatica is one of the leading ETL tool vendors with tools such as PowerMart 
and PowerCenter that you can use to populate a DB2 data warehouse. The 
complex flow of data and transformations can be designed using PowerMart 
Designer. You can use Informatica PowerMart Designer to import and export of 
metadata via an XML file format.

This scenario demonstrates how to transform the metadata of a data warehouse 
designed in PowerMart 5.x and 6.x in the form of a star schema into a DB2 Cube 
Views cube model.

The overall process of this metadata conversion is as follows:

1. Using Informatica PowerCenter, save the metadata of the target data mart as 
XML.

2. Using MIMB, convert this Informatica XML file into a DB2 Cube Views XML 
file.
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3. Using DB2 OLAP Center, import this DB2 Cube Views XML file.

Each step of this process is described in the following paragraphs.

1) Using PowerCenter, save target datamart metadata as XML
Using the Informatica PowerMart Designer tool, export definitions of target tables 
into an XML file as shown in Figure 2-87. Please refer to the Informatica 
documentation for details.

Figure 2-87   The sample Informatica XML model

2) Using MIMB, convert Informatica XML into DB2 Cube Views XML 
Start the MIMB software, select the import bridge labeled Informatica 
PowerMart/Center XML, select the XML file to be imported, and click on the 
Import Model to import it as shown in Figure 2-88.

Note: A copy of the Informatica software was not available during the writing 
of this chapter, so the XML file shown here was not directly generated by 
Informatica, but instead was forward engineered from an ERwin model to 
Informatica using the MIMB software. Nevertheless, the principles of this 
scenario are still relevant and the conversion process is the same.
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Figure 2-88   Importing the Informatica model

If the Informatica XML file contains the definition of tables that are not part of the 
target star schema, you can filter them out using the MIMB subsetting feature. 
Please refer to the MIMB documentation for details.

Then, select the export bridge labeled IBM DB2 Cube Views and press on the 
Options button to specify the export parameters as shown in Figure 2-89.

Figure 2-89   Specifying the export parameters
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In this scenario, the tables are located in schema STAR and we will also create 
the OLAP objects in this schema. We have also indicated the name of the fact 
table and set the bridge to consider that the other tables are to be processed as 
dimensions.

We also specify that the source encoding of the Informatica model is utf-8.

At this point, you can export the model to the DB2 Cube Views XML file format as 
shown in Figure 2-90.

Figure 2-90   Exporting the model to DB2 Cube Views

3) Using DB2 Cube Views, import this DB2 Cube Views XML file
At this point, the cube model file is ready for importing. Select the Import item in 
the OLAP Center menu and use the wizard to import the file. You can see the 
result in Figure 2-91.

Note: The fact or dimension information on each table may not always be 
specified in the Informatica XML file. In this case, we can specify it this way.
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Figure 2-91   The cube model as imported in DB2 OLAP Center

Congratulations, you have imported into DB2 Cube Views a star schema 
designed in Informatica PowerMart/Center!

2.6  Refresh considerations
The metadata flows described above enable the forward engineering and reverse 
engineering of metadata between different tools (ERwin, PowerDesigner, Rose, 
DB2 Cube Views, DB2 Warehouse Center, PowerMart/Center) from different 
vendors (Computer Associates, Sybase, IBM, Informatica, OMG) using different 
metadata file formats (XML, ERX, PDM, MDL, CWM XMI) carrying metadata 
under different methodologies (Relational, OLAP).

The metadata conversion process between these tools, formats, and 
methodologies is complex and is sometimes more complicated in one direction 
than the other. For example, the definition of a relational foreign key can be used 
to create an OLAP join. However, when converting the other way, an OLAP join 
does not always represent a referential integrity constraint, and can be defined in 
the context of a specific business query.

Change in the enterprise is a reality and therefore, each of these tools have 
implemented metadata version and configuration management features to 
properly capture change and manage the versions of the enterprise metadata.
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Most of these tools have also implemented their own metadata repository, which 
can store, compare and merge different versions of the metadata. For example, 
two versions of an ERwin model can be stored in the ModelMart repository and 
they can be compared and merged using the ERwin ‘Complete Compare’ 
feature; two versions of a PowerDesigner model can be stored in the 
PowerDesigner Repository and they can be compared using the ‘Compare 
Models’ feature.

Whether change occurs first in the database, or in a tool managing the database, 
and whether it is a small incremental update of a dramatic new version, it needs 
to be propagated to the other tools in the enterprise, and these tools also need to 
understand what has changed and how to handle this new version of the 
metadata.

The Meta Integration Model Bridge utility can extract the new version of the 
metadata from the source tool where the change happened, transform this 
metadata using sophisticated forward engineering and reverse engineering 
algorithms across vendors tools, formats, and methodologies, and publish the 
new version of the metadata into the destination tool.

To analyze the new version of the metadata in the destination tool and compare it 
to the current version of the metadata that may be already in place, it is 
recommended to use the version management features such as metadata 
comparator and metadata integrator in the destination tool, such as the ones 
implemented in most design tools, ETL tools and their underlying metadata 
repositories.

In case of DB2 Cube Views as a destination of a metadata flow, the version and 
configuration management features are available in the XML import wizard. They 
can be used to control how the current version of the metadata stored in the DB2 
catalog can be replaced by the new version of the metadata in the XML file.

Using a third party metadata management suite such as a metadata repository 
equipped with advanced metadata versions comparison and integration tools 
could provide additional and complementary features in this regard.

For example, the Meta Integration Repository server (MIR) and Works client 
(MIW) suite of software is fully equipped for metadata version and configuration 
management, with a metadata repository manager, metadata comparator, 
metadata integrator, metadata mapper, in addition to all the metadata bridges 
also available in the Meta Integration Model Bridge (MIMB) utility (more than 40 
of them as of summer 2003).
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2.7  Conclusion: benefits
DB2 Cube Views simplifies and expedites business data analysis by presenting 
relational information as multidimensional objects.

To take advantage of these new features, you need to define this 
multidimensional metadata layer and configure these objects with business 
names, descriptions and more. You also need to understand the structure of the 
underlying database, such as the definition of the tables, their dimensionality, and 
the integrity relationships between them. The database stores a limited amount 
of this information in a very laconic and cryptic form. However, this structure and 
business information may be already defined in an ETL tool or a design tool in 
your company, and being able to share it with DB2 Cube Views would make the 
job of understanding and creating the multi-dimensional objects much easier.

MIMB does exactly this plus more. MIMB allows you to bring design and 
modeling information into DB2 Cube Views, and automates the creation process 
of the Cube Model and its related dimensions.

When you are done with your DB2 Cube Views design, you can also use MIMB 
to exchange your multidimensional model with your BI and reporting tools.

MIMB allows you to reuse the multidimensional objects you've created in DB2 
Cube Views and populate this metadata in your BI and reporting tools.

Because understanding business data starts with a good understanding of the 
enterprise metadata, MIMB plays a key role in the metadata integration of DB2 
Cube Views in the complete enterprise toolset. With MIMB, your design tools, 
ETL tools and BI tools are now compatible with each other and can exchange 
metadata with DB2 Cube Views.
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Related publications

The publications listed in this section are considered particularly suitable for a 
more detailed discussion of the topics covered in this Redpaper.

IBM Redbooks
For information on ordering these publications, see “How to get IBM Redbooks” 
on page 98. Note that some of the documents referenced here may be available 
in softcopy only. 

� DB2 Cube Views: A Primer, SG24-7002

Other publications
These publications are also relevant as further information sources:

� IBM DB2 Cube Views Setup and User’s Guide, SC18-7298

� Bridge for Integration Server User’s Guide, SC18-7300

� The Data Warehouse Toolkit by Ralph Kimball, ISBN 0-471-15337-0

Online resources
These Web sites and URLs are also relevant as further information sources:

� IBM DB2 Cube Views Homepage:

http://www.ibm.com/software/data/db2/db2md/

� IBM Software Homepage:

http://www.software.ibm.com/

�  IBM Information Management Homepage:

http://www.software.ibm.com/data/

� Meta Integration Model Bridge (MIMB) Homepage:

www.metaintegration.net/Products/MIMB

� MIMB documentation Homepage:

www.metaintegration.net/Products/MIMB/Documentation/
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� MIMB download:

http://www.metaintegration.net/Products/Downloads/

� MIMB related information:

www.metaintegration.net/Products/MIMB/SupportedTools.html
www.metaintegration.net/Products/MIMB/AboutVendors.html
www.metaintegration.net/Products/MIMB/AboutStandards.html

How to get IBM Redbooks
You can search for, view, or download Redbooks, Redpapers, Hints and Tips, 
draft publications and Additional materials, as well as order hardcopy Redbooks 
or CD-ROMs, at this Web site: 

ibm.com/redbooks

Help from IBM
IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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