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Abstract A data warehouse is an integrated, non – volatile, time variant and subject oriented collection of data that is used by the management for making strategic decisions. As many important decisions are based on the results obtained from a data warehouse, it is of utmost importance that the data warehouse works properly. As there is a lot of data compressed in a single place, hence there is a requirement of making sure that the system works efficiently as faults may result in data loss. For this, extensive testing is required so that none of the faults slip by. This paper discusses the challenges in the way of testing data warehouses and also the various techniques performed to test them. uu
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1. Introduction A data warehouse is a collaborated data model that captures an entire data of an organization. It brings together from heterogeneous sources into one single destination. The data is not simply brought but together just like that; it goes through the ETL process. The ETL process stands for extracted, transformed and loaded process. There is no need to normalize the data as it required only for read only activities. The data passes through several stages each of which causes a different kind of changes to the data and in the end the data finally reaches the user in a form of a chart or a report. There should be a way of guaranteeing that the data in the sources is the same data that reaches
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the user, and the data quality is improved; not lost. For this, there is a requirement that the functioning of a data warehouse is properly tested before its implementation. The testing of a data warehouse is very much different to that of software. Software testing is predominantly focused on program code, while data warehouse testing is directed at data and information. Data warehouse testing has a broader scope than software testing because it focuses on the correctness and usefulness of the information delivered to users. Also, data warehouse testing involves a huge data volume, which significantly impacts performance and productivity. In short, the data warehouse testing is carried out to remove the inconsistencies that occur due to data being collected in different formats from different sources. Hence, there is the requirement to test the data warehouse properly so that problems don’t occur at a later stage. This paper precisely deals with the things to be sorted out before testing a data warehouse and how to test warehouses when they have been built.



2. Challenges Faced During Data Warehouse Testing Data warehousing is totally different from other systems, such as Computer Applications or even Transactional Database Systems. Consequently, the testing techniques used for these other systems are inadequate to be used for data warehouse testing. Enlisted are some different aspects that need to be taken care of when it comes to data warehouse checking:• • • • • • • •



One of the core challenges of testing data warehouses is its flexible architecture. Data warehouse systems could have different architectures according to business requirements, data warehouse functionalities, and/or budget/time constraints. Data warehouse always deals with huge data volumes. Data warehouse testing revolves around data, that is, it is data centric. Data warehouse always answers Ad-hoc queries because of which it is impossible to test it prior to system delivery. The testing process in other systems ends with the development life-cycle while in data warehouses it continues even after the system is delivered. The total number of test cases is unlimited due to the main objective of the data warehouse that allows all possible views of data. Most of the available testing scenarios are usually driven by some user inputs while in data warehouse most of the tests are system-triggered scenarios. A data warehouse project is continues due to the decision-making process requirement for continuing constant changes.



These are some of the challenges faced while testing data warehouses. Apart from these, it is necessary that the warehouse should be reliable, robust, perform well under stressful conditions and should able to recover easily in case new problems arise.



3. Testing the Data Warehouse To understand the different testing activities, we need to subdivide testing into two distinct classifications: what is tested and how it is tested. Firstly, we will consider “what” part of data warehouse testing. Testing data quality mainly involves an accurate check on the correctness of the data loaded by the ETL (extracted, transformed and loaded) procedures and accessed by front-end tools. However, in the light of the complexity of data warehouse projects and of the close relationship between good design and good performance, we suggest that testing the design quality is almost equally important. Testing design quality mainly implies verifying that user requirements are well expressed by the conceptual schema and that the conceptual and logical schemas are also well-built. Overall, the items that are to be tested can then be summarized as follows:
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1.



Logical Schema: A logical design is conceptual and abstract. The process of logical design involves arranging data into a series of logical relationships. It deals with defining the types of information that one may need.



2.



Conceptual Schema: A conceptual schema is an abstract definition of the whole project. It represents the series of assertions and rules pertaining to the nature of processes, entities of events.



3.



ETL Procedures: The complex procedures that are in charge of feeding the data repository starting from data sources.



4.



Database: The repository storing data.



5.



Front-end: The applications accessed by end-users to analyze data are either static reporting tools or more flexible OLAP tools.



It has been evaluated that the maximum testing time is consumed by the ETL activities and procedures as compared to other development phases. Now discussing the second coordinate, “how” part of data warehouse testing. These tests are listed below:-



1.



Functional Test: It verifies that the item is compliant with its specified business requirements.



2.



Performance Test: It checks that the item performance is satisfactory under typical workload conditions.



3.



Usability Test: It evaluates the item by letting users interact with it, in order to verify that the item is easy to use and comprehensible.



4.



Recovery Test: It checks how well an item is able to recover from crashes, hardware failures and other similar problems.



5.



Stress Test: It shows how well the item performs with peak loads of data and very heavy workloads.



6.



Regression Test: It checks that the item still functions correctly after a change has occurred.



7.



Security Test: It checks that the item protects data and maintains functionality as intended.



Astonishingly, these types of test are tightly related to six of the software quality factors, that is, correctness, usability, efficiency, reliability, integrity and flexibility. But still data warehouse testing is very much different to that of software testing. These techniques are required to be performed after the completion and deployment of the data warehouse. Only after thorough testing using the above techniques one can be sure that the data warehouse will not be inconsistent.



4. Conclusions Enough research has already been carried out to study the different testing approaches that can be carried out in data warehouse testing. The possibility of performing an effective test depends on the documentation completeness and accuracy in terms of the collected requirements and project description. In simpler words, if at the very beginning one does not specify properly the desired outcome from the system, then one cannot expect to get it right later. Another thing to keep in mind is that testing is not a one-man activity. Testing is a job required to be done by a team
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of experts. The testing team should include testers, developers, designers, database administrators, and end-users, and it should be set up during the project planning phase. Testing of data warehouse systems is largely based on data. A successful test must rely on real data, but it also must include mock data to reproduce the most common error situations that can be encountered in ETL. At last, it is very important to say that no matter how much testing is done, sooner or later, an unexpected data fault is bound to occur. For this, it is necessary to keep in mind that testing may end someday but quality certification is an everlasting process.
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