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Why Do We Need Data Warehouses? 

• Definition: Large store of time-variant, non-volatile data 
accumulated from different sources used for 
reporting/analysis 
 

• Data Warehouses are needed because: 
– Live operational systems are not easily accessible; not designed for end-user 

analysis 
– Separate analysis/decision support from the operational systems 
– Querying operational databases causes performance issues 
– Needed data may reside in different databases on different servers in different 

formats 
– DW supports ad-hoc, unplanned exploration of the data 



Differences between Live Operational 
Systems and DWs 

• Operational vs. Informational 
 

• Transactional vs. Analytical 
 

• Relational Data Model vs. Multi-Dimensional Data Model (star 
schema) 

 
• Ease of Access 



Relational vs. Dimensional Data Model 

 
 
 
 
 
 



What’s Needed to Test a DW 

1. Data warehouse & ETL business rules (mapping document, 
transformation rules) 
 

2. Environment other than production (test and/or development) 
 
1. Read/Write access to test instances of the source databases (data 

sandboxes) 
 

2. Ability to launch the ETL process and have visibility into DW 

 



 
What’s Needed… #1 DW& ETL business rules 

 
• Example: CSUF Student Success Dashboard – need to know the rules 

behind the three Key Performance Indicator flags 
 
 



 
What’s Needed… #1DW& ETL business rules 

continued 

 
 

 



 
 

What’s Needed… #1 DW& ETL business rules continued 
 

Test Cases 
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What’s Needed… #2 Test Environment 
 

Typical Production DW Environment 
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What’s Needed… #2 Test Environment 
 

Test/Development Environment 



Different Types of DW Testing 

• Data Transformation Testing 
 

• Data Completeness Testing 
 

• Data Accuracy Testing 
 

• Database Constraint Testing (including ‘NotNull’, ‘Unique’, 
‘Primary Key’, ‘Foreign Key’ constraints) 
 

• Regression Testing 



Data Transformation Testing - Example 



Data Transformation Testing – Example Contd. 



Data Completeness Testing  
 
• Verify that all projected data is loaded without any data loss or 

termination 
 
• Break down data by different variables and compare record counts 
 
• Erroneous data join operation a common cause 



Data Completeness Testing – Example 
Database Join Operation 



Data Accuracy Testing 
Example: effective dating 



Data Accuracy Testing 
Example: effective dating 



Regression Testing 

• Verifies that software previously developed still functions correctly after changes 
were made to the product 

 
• Goal is to catch unintended defects introduced when source code was updated 
 
• Start with a number of test cases that verify basic functionalities of ETL 
 
• After defects are fixed or enhancements are made, add corresponding test cases 

to test suite 
 
• Tester needs to execute regression test cases prior to every release of the product 

 



Final Thoughts 

• ETL does more than changing data structure 
 
• We covered data warehouse testing approaches.  DW Quality 

Assurance, however, covers more than testing 
 
• Whose job is it to test DW’s data quality? 
 
• Testing activities should start early 
 
• Questions/Comments? 
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