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Oracle Warehouse Builder 10g Release 2  
 

Business Rule Driven Data Integration 

INTRODUCTION 
We've heard it before, but can you really do enterprise class data integration driven 
by business rules?  

In this paper you will see how you can create business rules in Warehouse Builder 
and then apply them to real world ETL problems. You will see how changing a 
business rule will change the ETL logic with a few simple clicks. You will see how 
you can create error handlers completely driven by business rules.  

As an extension of the rules in ETL we will show you how to validate your rules on 
your actual source data, to ensure the rules are in fact correct and supported by 
your data. 

This paper will show you how business rules can have a real impact on a 
developer’s life. Maintenance of ETL logic becomes simpler; error routines can be 
modified in minutes, saving you valuable time and effort. 

So, can you drive an enterprise class data integration solution with business rules? 
With Warehouse Builder 10gR2 the answer is a definite yes. 
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BUSINESS RULES AND WAREHOUSE BUILDER 
With the Warehouse Builder 10g Release 2 release, Oracle offers the use of 
business rules in the wider context of the data integration life cycle. Data 
Governance, a distinct part in the design phase of data integration encompasses 
Data Rules. 

 
Figure 1 Data Integration Life Cycle 

In data integration, traditionally design of data flows is a labor-intensive job and 
data governance is a newly created step in most of the data integration processes. 
Data governance is probably conceived as additional work to the rest of the cycle, 
but in reality it might help make the design of both storage objects and data flows 
simpler and more efficient. 

This simplification and higher efficiency is certainly something that, with 
introducing business rules into Warehouse Builder, is achieved. To understand 
more about how this is achieved we need to discuss how business rules are present 
in Warehouse Builder. 

Data Rules 
When opening Warehouse Builder you will see that the product names business 
rules data rules. This is done to get a more accurate description of what the rules 
describe. So not any and all business rules – for example business processes like an 
order process with order statuses – can be modeled in Warehouse Builder. Data 
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rules aim to model rules around data such as verification and validation of data and 
compliance of data to the set rules. These data rules are stand-alone objects in 
Warehouse Builder and can be shared across projects within a repository or can be 
confined to a single project.  

Flexibility 
The main important objective of data rules is to allow you flexibility to write 
business logic into data integration logic. By documenting the data rules into 
separate objects, diverse sets of people can create and maintain the logic. The 
changes that need to be made are then at the metadata level, rather than in code 
embedded deep in the data integration programs. 

Changing a data rule changes the data integration logic without requiring the 
developers to directly change their code. 

Language of Data Rules 
Even if we allow data rules to be a individual component, extracting it from the 
main coding logic, there still needs to be a language to capture the semantics in.  

In Warehouse Builder the data rules are implemented in two main “languages”, one 
is SQL and PL/SQL and the other is called regular expressions. SQL is mostly used 
to determine data or filters; PL/SQL is used to do more complex operations, which 
might require inter-row work.  

Regular expressions are used for patterns and for string matching, where the 
content of a field is probed for a certain pattern or where certain patterns need to 
be enforced. 
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SOLVING DATA INTEGRATION PROBLEMS WITH BUSINESS RULES 
This example shows you how to use data rules to generate error handling based on 
data rules. This way the design contains the error handling rules and directly 
progresses these rules into the ETL design. A change in the data rules directly 
changes the ETL error handling, without costly redesign. 

Creating a Data Rule 
To create a regular (e.g. not a shared one) data rule in Warehouse Builder you 
simply go into any project and create data rule. In this case we create them in a new 
folder to organize the work. 

 
Figure 2 Creating a data rule folder 

Within these folders, which are a purely organizational construct, you create your 
data rules. In this particular example the data rule uses regular expressions to verify 
the pattern of a string. 

For that example, create a new data rule that will verify a specific pattern in a field. 
It will not be a simple string search for an @ sign and then hope that it is an email 
address, but instead it will be a complete pattern description. 

To start this rule, start with the built-in data rule for verifying email addresses. The 
pattern for that rule looks like the one shown in Figure 3. As you can see this 
pattern is described in a regular expression, and the type of rule is a common 
format rule. 
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Figure 3 A built-in data rule for email address patterns 

The built-in rule has some limitations, first of all it verifies whether the last bit of 
the string is a 3 character long string. This is common in the US where most 
domains are .com, .org, .gov or something along these lines. For European domains 
that might not be correct. Many countries add their own country to domains to 
create things like oracle.nl. For this reason add a second pattern that will allow 
testing for rules like this one. 

 
Figure 4 A second pattern to detect 2 character strings 

The pattern rules allow you to simply add rules and these are verified in a logical 
OR. So the first rule or the second rule or the third gives a match.  The outcome of 
the rules is either true or false. In other words the pattern either matches one of the 
rules or does not match any of the rules. 

Using Data Rules 
The data rule is not directly used in the ETL process as a standalone component, it 
is used as a part of the table that is used as a record source. This way the logic is 
tied as much to the schema as to the actual data flow. 

To add a rule, open the table editor on the table that will hold the data that is being 
verified (see Figure 5). 
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Figure 5 Apply a data rule in the data object editor 

The important step here is to match the table column to the parameter of the rule, 
this is done in the Bindings part of the wizard that guides you through applying the 
data rule. The end result shows that the parameter is bound and that the rule is 
added to the desired table. 

 
Figure 6 An applied rule on a table 

The big benefit of adding the data rule to the actual table rather than to a data flow, 
is that in any situation where this table is used the data rule is automatically applied. 
The only thing required from the data flow designer is to decide how (if at all) to 
use the rule. 

Data Rules and Data Flows 
When you a table to a data flow that has one or more data rules applied to it, the 
operator in the mapping editor has some additional features. The first is that the 
table operator shows an error group, as shown in Figure 7. 

This error group will hold data that does not comply with the data rules, and is 
implemented in a separate table. This table is generated by Warehouse Builder and 
the binding between the error group and that error table is done automatically. 
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Figure 7 Mapping table operator with error group 

To control the usages of the data rules applied and the error group and table, the 
operator has properties per data rule. 

 
Figure 8 Mapping properties per data rule 

For each data rule and its usage on the table the mapping allows a specific usage. 
For the data rule in Figure 8 you can choose to either ignore the rule, which 
essentially does nothing to the data flow.  

If you choose to MOVE TO ERROR (as is being done here), all rows in the table 
are verified against the rule and then removed from the table and moved to the 
error table. This means that the bad data is removed from the data flow and will 
not go any further than the error table. From the error table the user can transform 
the data and if desired route it back into the rest of the data flow. 

If you choose to REPORT the faulty row, the error table will hold the row 
identifier and the reason for reporting. It will however not remove the row from 
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the data flow and the faulty rows will flow without transformation through the 
remainder of the flow. 

Understanding Results 
A mapping with a data rule in it, as shown above, gives a specific audit pattern in 
the Control Center Manager. When choosing the MOVE TO ERROR action for 
the data rule, Warehouse Builder actually deletes the rows. This is logged in the 
mapping run audit information and looks like this: 

 
Figure 9 Audit results with a data rule 

As you can see in Figure 9 two rows are deleted from the data flow. This is shown 
in the last row of the audit details. 

Changing the Data Flow 
With the data rule a separate entity but tightly coupled to the data flow, it is very 
simple to change the rules as to what email addresses are valid. Either one of the 
current regular expressions is changed, or you add another regular expression. The 
mapping will then (after redeploying) verify the data with the new logic and allow 
the ETL design to not change any of the core processing logic. 
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CONCLUSION 
With the right toolset and the right approach to data integration, developers and 
project managers can quickly produce integrated data of high quality. To stay 
flexible and avoid a lot of hard coding of logic, using metadata and business rules 
makes perfect sense. 

Warehouse Builder 10g Release 2, with its extensive business rule logic and 
embedding of this logic into the data flows allows for complex logic to be distilled 
and maintained outside the mainstream data integration code base, allowing more 
people access to the logic. This flexibility brings business rules and data integration 
together in an enterprise class data integration tool. 
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