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1 Introduction
Test consulting service is one of the evolving areas of testing expertise and separate service line and consulting begins with an assessment of current processes and project/product objectives and clearly defined implementation plan for aligning testing objectives.

The expert test consultant discusses and investigates test management, techniques, methodologies and process with the client and project team. Consultant comes up with the recommended steps to be implemented in a phased approach with in the budget, timelines and basic steps have followed as below mentioned.

· Implementation of different types of testing

· Involving in defining the Scope, estimation and risk

· Defining Test strategy 

· Calculating the cost of fixing a defect

· Calculating the ROI for testing
Hence, further define the test management process into categories like Cost and Budget planning; reduce risk to an appropriate level, how to deliver measurable, reliable information to stakeholders and how to test in a way that builds confidence, so you can release software and systems with less worry.
2 Steps of Test Consulting Services

Projects requiring testing consulting services have various dimensions. However broadly we can classify them into two categories, namely
· No testing activities involved in the service

· Testing activities involved in the service
2.1 No Testing Activities Involved in the Service/Product
Testing activities are not started by testing team/independent testing team, Software under development process-A Software deployment process is a structure imposed on the development of a software product. We could explore on the following areas in the prevailing circumstances:

· Identify different types and levels of testing to be carried out

· Implementing testing process and methodologies
· Calculate the cost of fixing the defects, resultant business value
· Identify the scope, estimation and risk

2.1.1  Identify different Types and levels of Testing to be carried out

We need to identify the different types and levels of testing to be carried out from the master testing types list for system testing. This will ensure the right test strategy is defined at the beginning. Generally testing types are broadly categorized into two types.
Functional testing
Functionality Testing is a collective term for many different types of testing types used for testing the functionalities. To name a few here it consists Database Testing, GUI Testing, Exploratory Testing, Adhoc Testing, Regression Testing, Smoke Testing, Security Testing, Usability Testing, Compatibility Testing, Installation Testing, Internationalization and localization Testing.
Non Functional testing
Non Functional Testing is also a broader term as well, which consists of many other sub types of Non Functionality Testing like Load testing, Stress Testing, Volume Testing and Scalability Testing, etc.

2.1.2  Implementing testing process and methodologies
The consultant needs to identify the right testing methodology for the project using STLC, TMM, TMMI, TMAP, TPI, CTP, STEP and CMMI. The factors to choose the methods are like Changes in the requirements, size of the project, etc.
2.1.3   Calculate the Cost of Fixing the Defects, resultant business value
The cost of the defect can be determined, when people are 100 percent dedicated to finding and fixing defects, count the number of defects being fixed. We know how many people (developers, testers, and anyone else) worked on the fixing of defects, and duration of testing the fixes. This allows us to calculate the cost to fix a defect during regression testing period. The formula used for calculating the average cost to find and fix a defect
Total cost to fix a defect =   ((Number of people * number of days) * cost per person-day *     Overhead Cost) / (Number of fixed defects)


Below Diagram demonstrates the cost of defect to fix, which will increase significantly and progresses higher and higher with each stage of SDLC. With this the cost of defect fixing in production will increase drastically.
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We have found the cost of the defects. We can determine the testing investment using consulting. This will result in good return on investment and business value. It will help in determining testing road map.
2.1.4   Identify the Scope, Estimation and Risk

· Scope can be determined by factors like Types of testing, Time to market, Requirements on various stages etc.
· Predict the types of risks (like Project risk, Technical risk, Management risk, Operational risk etc) in the various stages of the project. The risk is high at the initial phases later come down in various other phases and drastically decreases at the closure stage.  These risk needs to be continuously monitored and controlled by executing contingency and mitigation plan.
· The right Estimation methodology (Function Point, Test point, Use Case Point, Test Service Point) to be used for the project need to be decided. This will help us to plan the schedule and resource required for the project.
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2.2 Testing Activities Involved in the Service/Product
Assuming already we have section 2.1 has been implemented, then the Test Consultant need to identify the answers for the following queries, before implementing changes in the current process
· Whether Different types of testing carried out are sufficient or not?

· Is Automaton of Sanity/Regression testing is required or not? 

· Whether the existing Testing Processes and Methodologies are enough or need any change or improvement?

· To Reduce the cost of the defect

· Re-identify the scope, estimation and risk changes

2.2.1 Whether Different Types and Levels of Testing Carried Out are Sufficient or Not?
The following factors to be determined to identify whether the existing types and Levels of testing are sufficient or not: 
· Whether the current tests identified for the testing match the industry standard tests meant for the Domain you are testing for (like Finance, Telecom, Health care, Insurance, Banking etc)

· Types of project/product like Web based, Database, SAP or any Client-server application

· Available Budget, schedule and time to market for Project

· Deregulation standards implemented for the specific region for which the application is developed are met in the project or not
2.2.2 Is Automaton of Sanity/Regression testing is required or not?

The factors to be considered to decide the need for test automation are given below:

· Find out life span(duration) of the project

· No of test cycle to be executed in a phases or iterations

· Number of Smoke/Sanity test cases 

· Number of Regression test cases/suit

· Return on investment (ROI)
2.2.3 Whether the existing Testing Processes and Methodologies are enough or need any change or improvement?
The following factors to be determined to identify whether the existing types of testing are sufficient or not: 
· QA, Technical and Managerial audit to be done by third party
2.2.4 To Reduce the Cost of the Defect 

i) Defect Prevention: Defect prevention is an important activity in any project. In a project on an average about 40%-80% of total effort spent on finding and fixing defects. The step to be followed to prevent defects.
· Collate the defect data

· Analyze and Prioritize the defect types

· Find out root cause and solution

· Deploy the Solution

· Evaluate the results

· Lessons Learnt

ii) Defect Prediction: Defect prediction is important for assessing project, progress and planning the activities. It is mainly categorized into two methods and they are :
Software Metrics - Some simple metrics provide reasonable estimates for the total number of defects 

Defect Prediction (D) = 4.2 + 0.0015 L 4 / 3

       
Where L= Lines of code.

iii) Function Point (FP) - This Albrecht Function Point describes defect density prediction by    using metric extracted at specification stage 
E.g.
	Defect Orgins
	Defects per FP

	Requirements
	1

	Design
	1.25

	Coding
	1.75

	Documentation
	0.6

	Bad fixes
	0.4

	Total
	5





Table 1 Defect per life cycle phases

2.2.5 Re-identify the Scope, Estimation and Risk changes
· Scope can be determined by factors like additional types of testing to be carried out, change in scope, increase test coverage, amount of test data, additional product functionalities suggested by internal team.
· Changes in Test Environment, Test data, and the number of test case maintenance will decide the number of resources required (forecasting the resource plan). This will help in releasing the extra resources for better profitability.
· The future estimation methodologies should consider the domain; product experience already exists with team. This should help in bringing down the effort to implement the future functionality. 

3 Business Benefits of Testing Consulting Services
3.1 Testing Return on Investment (ROI)
Let us consider a product which is production and this is not tested for last 2 releases. Here we can find out the cost of defect in production. Now the customer decides to introduce the testing. The ROI can be calculated for past 2 releases and it should be planned and tracked against actual, going forward. This will give the best benefit to the customer.
The investment of the testing can be listed out as follows

· Human Resource Cost 

· Overhead Cost 

· Cost of fixing defects leaked to production

The formula for testing return on investment in terms of percentage terms can be represented in general as

ROI = (Benefits-Investments)/Investments *100

This can be customized for software testing as follows

Benefits or Total Cost = Number of defect found in production * per Unit Cost
Testing Investment Cost in GBP = Total Resource Cost + Total cost of fixing defects reported during testing + Defect leakage + Rejected defects analyzing + Total Overhead Cost + Quality Standard Cost + Infrastructure Cost

Using this formula we have arrived at a table and graph associated with it.
	Number of Defects
	ROI (in %)
	Production Defect Cost (in GBP)
	Testing Investment Cost (in GBP)
	Net Savings (in GBP)

	100
	29
	1000000
	775883
	224117

	200
	110
	2000000
	953633
	1046367

	300
	165
	3000000
	1131383
	1868617

	400
	205
	4000000
	1309133
	2690867

	500
	236
	5000000
	1486883
	3513117

	750
	288
	7500000
	1931258
	5568742

	1000
	321
	10000000
	2375633
	7624367





Table 2 Cost Benefit and ROI Analysis
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4 Summary
A Test consulting service carried out through assessments and audits and in a planned manner, offers best benefits in terms of consulting services and best practices. It will create opportunities for improvement in each of these processes. It will help in identifying the project challenges to project success, and help project to lay out a roadmap for future improvement.
Few of benefits of test consulting services are listed out below.
· Sometimes the result could be setting up a Test Centre for a specific client

· Productivity can be improved
· Reduction in the cost of defect from UAT/production

· Reduced manual testing effort because of automation

· It shows the quantitative and qualitative measures of projects performance in general and performance of testing in specific

· It can evaluate and give recommendation for the best suitable approach of any project which will in turn help the organization 

· Customer satisfaction through regular and elaborate reporting, extensive documentation
· Quality of the software can be measured quantitatively and benchmarking of quality could be ensured

The test consulting services can be represented pictorially as follows
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5 Case Study

Figure5: Project Case Study
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7 Annexure 
7.1 Abbreviations

	STLC
	Software Testing Life Cycle

	SDLC
	Software Development Life Cycle

	TMM
	Test Maturity Model

	TMMI
	Test Maturity Model Integration

	TPI
	Test Process Improvement

	TMAP
	Test Management Approach

	CTP
	Critical Testing Process

	STEP
	Systematic Test and Evaluation Process

	ROI
	Return on Investment

	CMMI
	Capability Maturity Model Integration

	UAT
	User Acceptance Testing

	QA
	Quality Assurance

	GBP
	Great Britain Pound

	FP
	Function Point


7.2 Intended Audience
The target audience of this whitepaper is anyone who has testing experience in the range of about 4 to 12 years experience.  The target audience could be like Test Analysts, emerging test leads, managers and others.  This whitepaper focuses on Testing consulting services approach, assessment and benefits. 
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Basics of Test Consulting Services


- Services, a radical new idea





– Srinivas Shenoy and Raju Shivaraju 





ABSTRACT: Test consulting services are becoming challenging and very dynamic in nature with respect to each testing project and problem. The thought processes on basic steps are necessary for test consulting services and attempted to derive in this paper. A test consulting service is becoming a separate business stream. 





This paper recommends some basic steps on Test consulting services for projects which have already testing activity or not. The basic steps are focused on various testing types, process and methodology, identifying scope, estimation and risk. It discusses how it is beneficial and provides a good return on investment (ROI).





Cost to Fix a Defect in $ Millions
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Figure 1: Cost to fix a defect in SDLC





CASE STUDY





Client & Business Need








Solution Approach








Challenges 








Benefits








The leading telecom services provider (client) with a contract to deploy application for the Public Telephone and Broadband services in Europe.


Ensure all application tested in minimum possible time.


Reduction in cost of testing and to increase ROI.








Well defined Test strategy and standardized processes for testing.


Defined their test automation strategy and Industry standard framework that is aligned with the overall test strategy.


Defect prevention and prediction techniques employed.


Defined Key Quality Metrics.


Checklist for deliverables.





Absence of a defined strategy for Testing.


Lack of effective testing process.


Low level automation and manual testing done on ad-hoc basis.


High cost of fixing defects due to inadequate testing.








Short time-to-market 


High quality at significantly lower cost.


Effective test processes that result in high productivity gains and release cycles that are on-time.


Reduced Cost of defect.


ROI increased.





Figure 2: Cost Benefit Analysis








Figure 4: Overview of Test Consulting Services





Figure 3: ROI Analysis
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