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Data Warehouse Testing 
A data warehouse is a repository of transactional data that has been extracted from original electronic sources 

and transformed so that query, analysis and reporting on trends within historic data are possible and efficient. 

The analyses provided by data warehouses may involve strategic planning, decision support, and monitoring 

the outcomes of a chosen strategy. Typically, data that is loaded into a data warehouse is derived from diverse 

sources of operational data, which may consist of data from databases, feeds, application files or flat files. The 

data must be extracted from these diverse sources, transformed to a common format, and loaded into the 

data warehouse. Typically, it is further aggregated into a data mart for efficient reporting. The ETL (Extract, 

transform and load) process is a critical step in any data warehouse implementation, and continues to be an 

area of major significance whenever the ETL code is updated. Once the data warehouse and data marts are 

populated, business intelligence applications facilitate querying, analysis and reporting. The business 

intelligence tools may provide simple presentations of data based on queries, or may support sophisticated 

statistical analysis options. Data warehouses may have multiple front-end applications, depending on the 

needs of the user community. Figure 1 shows a simplified data warehouse scheme. 

An effective data warehouse testing strategy focuses on the main 

structures within the data warehouse architecture:  

1. The ETL layer 

2. The data warehouse itself 

3. Associated data marts 

4. The front-end business intelligence/reporting applications 

Each of these units must be treated separately and in combination, and 

since there may be multiple components in each (multiple feeds to ETL, 

multiple databases or data repositories that constitute the warehouse, 

multiple data marts, and multiple front-end applications), each of these 

subsystems must be individually validated. 

One issue specific to data warehousing in the Pharmaceutical industry is the variety and types of data sources. 

In addition to application databases with varied data models, data sources may utilize Pharma-specific 

information exchange formats (e.g., HL7, CDISC). Organizations may have multiple proprietary internal data 

formats, which may have been acquired in the process of industry consolidation. Thus, pharmaceutical data 

warehouses may have to support a broader range of input formats to their ETL layers than data warehouses in 

other industries. 

 

 

 
©2011 Real-Time Technology Solutions 

(212) 240-9050 • www.rtts.com • info@rttsweb.com 
360 Lexington Ave. Fl 9, New York, NY 10017 

http://www.rtts.com/


 

 

Data Verification 

The recommended pre-deployment strategy is to build test automation (both functional and performance) for 
every test entry point in the system (feeds, databases, internal messaging, front-end transactions). The goal 
of the strategy is to provide automated tools for rapid localization of issues between test entry points (see 
Figure 1). 
 
  

 

 

 

 

 

Figure 1. A simplified Data Warehouse scheme 

In Figure 1, data from a variety of sources is transformed by the ETL into the Data Warehouse. A second ETL 

“leg” aggregates data from the Data Warehouse into Datamart tables for efficient reporting. Front-end 

applications and Business Intelligence applications access the Datamart in order to provide historical and 

statistical analyses of company data. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Data comparison points in the Data Warehouse scheme 

As suggested by Figure 1, there are four major points of data comparison in the scheme. These are indicated 

in Figure 2 and are found between the: 

 Source(s) and Data Warehouse 

 Data Warehouse and Datamart 

 Datamart and BI Tool 

 Source(s) and Datamart 
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In automated Data Warehouse testing, the emphasis is the validation of data integrity between all points of 

comparison to ensure the proper implementation of the ETL mappings and transformations across the 

architecture. Using test automation, data can be tracked from the source layer, through the ETL processing 

and through the Data Warehouse and Datamart components, to the front-end applications. If corrupt data is 

found in a front-end application, the execution of automated tests can quickly determine whether the problem 

is located in the data source, an ETL process, in a data warehouse database, a datamart or in the front-

end/Business Intelligence tool. Rapid determination of the application tier in which an issue is located can 

dramatically lower turnaround times for remediation, as well as enhance quality. 

 

Performance and Scalability 

 

 

 

 

 

 

 

 

Figure 3. RTTS’ Data Warehouse Post-Deployment Testing Strategy 

On the performance side, the test entry points analogous to the data comparison points are used, to focus on 

characterizing subsystem response under load. These are indicated in Figure 3. Using industry standard 

performance tools, the performance of each of the components in the ETL processes can be evaluated. Often, 

a major focus of performance and scalability testing is the Business Intelligence tool client interfaces because 

these are the user-facing components of the Data Warehouse architecture. Perceived poor performance by the 

user community is frequently a significant concern, and performance measurements across a series of releases 

can often reduce project tensions around this issue. 

 

Overall Strategy 

The emphasis on rapid localization of either data or performance problems in complex data warehouse 

architectures provides a key tool for: 

 Promoting efficiencies in the development cycle 

 Shortening build cycles and meeting release targets 

 Delivering high quality Data Warehouse architectures. 
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