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Introduction:

It is proved now that automated testing is valuable tool to improve the quality of products/applications. In this paper I would be focusing more on automation in Data Warehousing projects, how automation can help you and how it can be used.

The classical SDLC model does not work in this world of DSS (Decision Support Systems). SDLC assumes requirements are known beforehand, whereas in DSS environment I had seen new requirements usually are the last thing to be discovered in the DSS life cycle. So here you first start with Data, the data is integrated, loaded and tested for bias. Programs are then written against data and then results are analyzed and finally the requirements of the system are understood. Once you understood the requirements, adjustments are made to the design of the system and the cycle starts again. So another learning came out of it is “spiral” development methodology works well here.
So now you can imagine that it works opposite to SDLC, so at what stage testing fits and how you will keep your testcases updated with the current system. And out of these all which testcases you should pick for automating and what you should automate first.

Why Iterative Development is successful in Data Warehouse projects?
Iterative development means first one part of the data warehouse is built and then another part and so forth. The success of iterative approach in industry strongly suggests it.

The following are some of the reasons because of which this approach works well;

· Management can’t commit 100% at the beginning; they need to see the results first and then goes for complete funding.

· End user can’t articulate or put all requirements beforehand; iterative approach helps him in revising requirements and defines them clearly at the end of the cycle.

· You can see visible results from each iteration; understand them, analyze them and make adjustments as needed.

· External data: frequency of data availability.
Tools used in Data Warehouse projects?
ETL (Extract/transform/Load) – The ETL technology which helps in automating the process of data loading has one type which produces code and another that produces run time modules which can be parameterized. To get the real benefit of Data Warehouse you need to go thru pain of automating data loading to it from various sources (depicted in diagram below). ETL software can help you in automating such process of data loading from Operational environment to Data Warehouse environment.
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Sample Case Study 1

This case study is based on a situation in which you are creating a Data Warehouse System which will store financial data of your company for Domestic, International, and Excise taxes.
Your company can be having various sources of data to be pulled into this system and ETL technologies are used to pull this data. The various data sources could be flat files, subscriptions, directly data loading of batch files from some UI based application.  
Automation Plan
Mostly ETL systems are working on Metadata; you can verify the metadata changes on the system.
The automation approach would be combination of Tasks automation and Tests automation.
Under Tasks automation you need to do the pre-requisite steps before you run your ETL e.g. in case of ETL where you load data from flat files. You need to bring flat files to your landing pad platform by using copy operation. Another check which you need to perform is all the required files are present and in the format which is needed by ETL. If any metadata files needs to be created/populated to trigger the ETL then creation of them. Once you had satisfied the pre-requisites of ETL.

Now launch the ETL through your automation code, which will read the data from flat files and load it to Stage 1 database where you will do the cleanup of data. Here you need to write a good automation logic which will keep check on the data loading process because data loading might vary from 5 minutes to several weeks time. You can’t run next task until this process is completed.

Once Stage 1 is completed, ETL might create a Job to load data to Stage 2. Trigger the job from your automation tool. Once Stage 2 is loaded completely now the test automation will come into picture. You need to keep track/store of rowcount loaded into each table. In some cases you might want to check the data values which is very difficult in case of data warehouses, so I went by row count basis.

Once Stage 2 is loaded and data transformation is done, trigger the next Job of ETL which will load the data to Stage 3. Now is the place where your testcase should define what should be the expected outcome after transformation of data from Stage 2 to Stage 3.

Now automate your testcase which will verify is the rowcount is as expected from Stage 2 to Stage 3 in expected tables. If any other checks related to financial value calculations are there automate that and return your PASS or FAIL results to execution Job.
You testcases may vary whether you want to verify data loading uptil Data Warehouse or to respective Marts also. There should be separate ETL’s for Marting process. Now you can automate the marting ETL’s also in the similar way and can write test results based on the data values between Data Warehouse and respective Marts.
Recommendations
· Logging should be done for each and every step along with the time taken for each step to complete with data stamp.

· Your automation code should be able to take parameter from files, command line etc. It would help when you need to run the same ETL for various fiscal year and fiscal months. 

· Once the tool is command line, you can integrate it with your test execution infrastructure.

I have another case study where it helped a lot to the testing teams, which can be leveraged.
Sample Case Study 2

This case study is based on a situation in which a company is acquired by your company and you need to bring the financial data of the company to your systems, which can be further used for various audit requests and generating reports.

Challenges

· You can have a challenge of understanding the entire system of the acquired company.

· Another is because they might be legacy systems with very minimal documentation.

· You might not be having any SME of that system.

· The acquired system might be using technologies which your system is not compatible.

Automation Plan
· Spend as much time as you can in analysis phase itself and understand as much as you can for source system.
· Because your database and table structure would be different for Source and Destination, so create source side queries which should provide you the result which is expected by user from target data warehouse. Get the result set from source certified by customer for their needs.

· Based on the data loading and data transformations done for the target data warehouse, create target side queries which should yield the same results set which you got in above step. This seems very easy to do but actually not, when you work on creating schema you miss the various fields which are required to join tables in queries. If you are able to fetch the same result set from Target data warehouse then you can get your design and data certified from customer.
You can use any tool based on in which language your ETL’s are written and on which RDBMS your Data Warehouse is hosted. I would recommend C#, SQL SSIS technology if your ETL’s are designed for SQL Server and Data Warehouse is hosted on SQL Server.
Conclusion
In data warehouse systems ETL’s are the tools which can pull the data from operation systems to data warehouse systems, which are needed for various regulatory compliance and audit needs. Test automation of this ETL’s can help you save lot of time in data analysis and every monthly, quarterly, half yearly and yearly efforts depending on your data loading frequency to data warehouse.






