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Executive Summary

eBay, Inc. (or eBay for short), is an e-commerce company that enables users to search, buy, and sell items in an online auction format (www.ebay.com). Currently, eBay uses a commercially developed search engine from Thunderstone Software LLC; however, this search engine has limited capabilities and offers little customization.  For these reasons, eBay decided to develop its own proprietary search engine, Voyager, that is customized to meet the needs of the company and its users.  It was also decided that a regression test suite would be designed and implemented to test the capabilities of the new search engine and ensure its integrity for future releases.

Many ideas were discussed during the design phase of the testing application regarding unit black box testing and the structure of the index generated, calculation of the expected results, etc.  The search engine’s index must be structured so that the Voyager RTS could use the item data information to predict the results of any given query.  The idea of encoding the item data into the item ID and calculating the results using Boolean logic was decided on, due to the immense size of the indices that could be generated and the ease of calculating correct expected results to be compared against the final results returned by the search engine.  Therefore, it was decided that the application would perform all its tests on an adjustable, yet closed world design.  The index would be generated in real-time, but the index base structure is static and only contains item references that fit into the bit pattern formula.  The index base structure relies on the index item ID range to represent a full binary set with all possible binary combination for the specific bit vector width.

Test cases, in the form of queries, are created to test the capabilities of the search engine.  These queries are executed on the search engine, which then returns the total number of items to be returned along with the respective Item IDs.  The query is then simplified to a base form, which is used to calculate the total number of items expected from the search engine.  These numbers are compared, and the result of the comparison indicates whether or not the search engine returned the correct results.  Once the total number of items is returned, the individual Item ID’s returned by the search engine are compared against the binary representation of the query.  If any of the returned item IDs is not a verified match, the second test will fail, indicating that wrong or corrupted items were returned.

Thus, the Voyager RTS was successful in testing the accuracy of the search engine by extensively performing a wide range of tests.  The results of each test indicated that the majority of queries executed by the search engine returned the expected solutions.  The exceptional cases, where the results did not match, helped in detecting some defects in the functionality of the search engine.  Therefore, the Voyager Regression Test Suite will be able to augment the process of verifying queries, decreasing the need for extensive manual testing of the search engine.  

The Regression Test Suite is a valuable tool for testing the search engine.  The flexible design of the application allows for the addition of further testing capabilities to a modified search engine.  Therefore, not only will the testing application be used before the search engine is released to the public, but it will be used to perform regression testing on the search engine as ongoing development continues.  

