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Abstract

This paper presents new approach to the validation of database instance for a project using automation approach and new technologies of testing OOT programs. Database schema validation is an integral part of the software test process and at times may be need to be performed more than once. This process can be automated using automation tool as Silk that provide simple API to interact with various databases. Use of newer Object oriented testing approaches as regression oracle reduces time and error for this task

Introduction

Probably the most important aspect of the software industry is the TTM (Time to market) for the software being developed. Hence the software test life cycle is also under a tremendous pressure and time crunch. The need for the automation of the validation arises of the following conditions-

· Lack of information flow in the process. Changes not conveyed unless a bug is found.

· Test bed preparation at the start of the test cycle

· Validation of the master data may be a pre-requisite of testing

· Verification of the DDL structures as tables, stored procedures and sequences may be a pre-requisite of testing.

· Manual database instance verification may be time consuming

· Validation of the DB instance may happen frequently for activity of data migration in a project

· Manual verification process can be human error prone

Conventional Approach

Conventional approach for this validation activity can be viewed form various angles as

1. Ad-hoc Testing approach

The adhoc verification method by simply moving ahead with testing without preparation of test bed and then tracking back the bugs to the missing DB data and structures or outdated versions of structures can be time consuming.

2. DB tools for verification

Using third party tools to verify schema can be one of the approaches for the verification but can be less trusted being dependent on the implementation of the tool and the features provided for the same.

Automation Approach

The use of automation tool as Silk can be a blessing that can reduce time and manual efforts out of the process. This can reduce human errors and human frustration. Managers with low budget and less test resources can wisely use any automation tool for this process. Experience in IT industry has shown that automation if used wisely can be less expensive and more productive then manual testing.

Development tools as VB also can be an alternative to the automation tools if these tools are beyond the scope of budget. Any tool with API to interact with DB and file I/O cane be used. Use of silk is recommended as silk provides simple API’s for file I/O and DB interactions.

Object Oriented Testing Approach

Software engineering is bringing into lime- light various new approaches to testing software. The tested and pattern approach in OOT are helpful since they are based on designing an approach first and then successfully using that approach in various ways. Oracles in object oriented testing can be successfully used as an approach for this verification process. 

Oracles in object oriented testing are trusted source of expected data. Oracles, hence can be considered as data generators and comparators. They are not just comparators. This data can be relied upon and testing can be performed considering this data as baseline or master data. There are various types of oracles as regression oracle, parallel oracle etc. 

The regression oracle is a two-step process: 

· Step one may or may not be automated and this step generates the trusted data, this data is considered as the master data and further testing conducted on a product is verified against this data.

· Step two is running tests on the product and validating the output against the trusted data generated in step one. Comparators for the same may or may not be written.

The theory applied in practice
The database instance validation approach using the regression oracle approach and automation tool silk has following simple steps:

1. Manual validation of the test bed aka database instance given as a release. The is the first time activity unless there are design modifications. This step further consists of 

· Verification of DDL structures as tables

· Verification of DB API as stored procedures

· Verification of master data in the master tables

· Verification of sequences

· Verification that transaction tables are empty etc

2. The design of the silk suite to be used for the regression validation and comparator. The suite consists of two scripts, one is the generator script (GS) and the other data validator and comparator (VS). The data generator script is run on the manually validated database instance and the trusted source of results are collected and copied in flat files.  This data is also called as Validated master data on disk (VMDOD) and Validated data on disk (VDOD). The data collector and the comparator script is the one that is run on the new database instance that is supplied to the test team for the next subsequent release of the product is made in the SLDC. This script collects the new data from the new database instance and then compares it with the trusted source of data from the flat files.  The VS script also generate result output in a “.csv “ format and hence reposting is also made easy.

3. The silk suite consists of the following sub suites

· Suite 1: This suite is responsible for validation of the list of tables in the database instance. This suite has the GS that is run on the manually validated database to collect the oracles, and the VS to compare the tables in the new database instance with the VDOD. This is a simple suite. The VDOD in this suite is the list of tables flat file.

· Suite 2: This suite is responsible for the collection of the record count in each table. The suite has the GS and the VS scripts. The input to the GS scripts is the VDOD of the suite 1 and the VDOD generated in this suite is the record count per table.

· Suite 3: This suite is responsible for the validation of each record of the master table in the database. This is to check if any new master data has been added or an old data is missing. The input to the GS script is the list of master tables. The suite has a GS and VS per master table. This suite is the largest suite of all and hence also requires most maintenance.

· Suite 4: This suite is the one that has the responsibility of validating the sequences in the database instance.  This again has a GS and VS script. The minimum and the maximum values of the sequences is also be checked.

4. Thus the entire test suite of four suites can be used effectively for the validation of the new database instance that is the part of test bed preparation. The silk API to connect to database and file IO suffices the need for the suite generation.

Advantages
Following are considered the advantages of the above approach for one of the activity of the test bed validation aka database instance validation:

· The activity of the test bed preparation or DB validation may be exhaustive when is done often as in case of data migration testing

· Automation of the activity reduces the time for the test bed preparation

· Tests Suites are maintainable

· Test suite generation is simple as the code need is nothing but 4GL script

· The OOT approach of using oracles serves it’s purpose

Drawbacks
The following are considered as the drawbacks:

· The need of scripting tool and know-how of scripting required.

· The maintenance costs of the suite 3 may be high if large number of the master tables exists in the database since 2 scripts per master table are needed.

· Not acceptable for the short term projects or short sized databases as the manual validation may be faster and cheaper solution.

Discussion and further work
There are many ways and approaches to database validation, an activity for the test bed preparation. The present example of the test bed validation approach is a means to synergize the efforts of new OOT and automation to make the activity more reliable and robust. The idea is to reduce the time spent in test bed preparation activity.

References
· Testing Object-Oriented Systems: Models, Patterns, and Tools - Robert V. Binder
· Rest of the work is the implementation of the theory from the above book in practice to one of the project by the author of this paper.
Copyright(c) 2002,Cognizant Technology Solutions

All rights reserved.

