
Test Estimation Process – Introduction Paper
The following is a start point for the considerations required when implementing a Test Estimation Process.

Test Estimation is probably the toughest part of the entire discipline, yes it is difficult in any discipline but the sheer number of internal and external dependencies makes the creation of an effective generic process impossible.

The following sections identify the key dependencies and deliverables as well as the limitations and a few possible approaches.

1. Overview

There is a specific relationship between Metrics and Estimates in that in order to be able to utilise historical data then the data must have been recorded in the first place.  If you have no clear understanding of what it is that you need to estimate then the Metrics can be of great or little/no value.

Recording data for the sake of it may well help in Monitoring progress and Controlling change to the current plan.  However, how the current plan was arrived at would have been the subject of an Estimation process.
There are a number of well known and understood Estimation techniques.  However, these are only as good as the data that feeds them, the understanding of the dependencies that drive them and the people that implement them.

Therefore designing and implementing a Test Estimation process without first considering the overall Test Strategy and Planning process will provide little or no value.

There are a number of fundamental issues around the Estimation process that must be established before a detailed process can be produced.  In no particular order:
· That the initial estimate is just that and the estimate will change in line with progress against the plan

· That dependencies outside of the test teams control will impact progress and therefore the estimate

· That other disciplines both inside and outside the IT functions must be willing and able to support the metrics that in turn generates the estimates

· That estimates are not the driver for product quality
2. Estimates

The best estimates represent the collective wisdom of experienced people, provide specific and detailed information on, resources, tasks and people involved and for each activity most likely cost, effort and duration.

2.1 Why do you need an estimate?

There is a simple answer to that – “so we all know how long the testing will take and how much resource we will need”.  That in itself is a very simplistic statement but arriving at those numbers is a serious challenge.

2.2 What are you estimating for?
The Estimate should identify general quality drivers;

· The Cost of Prevention of failure

· The Cost of Detection of defects

· The Cost of Internal system failure - what is the impact

· The Cost of External system failure – what is the impact
There are many considerations not the least of which is what part of testing you are responsible for.

The assumption here is that it is for all test stages, phases and levels and that you have control over a number of the key variables [discussed later].

The following bullet list is intended to identify some of the variables and issues that will affect the estimate; there is no intention to provide a generic solution, nor is the list in any way exhaustive:

· Required level of quality – if the level of required quality is difficult to define then establishing how much and what type of testing is required will be equally difficult

· Available level of quality – the better the detail in the requirements the more accurate the estimate; consider the effectiveness and rigour of the change request process

· Size of the package of change under test – this could be an entire system or a set of minor changes; the larger the project the wider the variance of the estimate

· Available historical data w.r.t. metrics and actuals – the data must be relevant to the current project and have been validated to ensure accuracy
· Process factors – this can apply to the entire IT development process or any discipline within it including testing.  The SDLC is one consideration as is the CMM/TMM level of the company; without program support the test estimate is worthless

· Test techniques required – for example Test Point Analysis/Function Point Analysis only provide information for Functional/System testing activities, a separate estimation method is required for Non functional techniques

· Test Environments and associated test data – how many, how good and how much, how secure?  This may only become apparent once test execution has started – will it require encryption etc., etc.

· People factors – availability, skill sets, domain knowledge, tool knowledge

· What is the system – have we seen this type before?

· Complexity – not just of the code, but system interfaces, business processes, industry/regulatory compliance

· How many stakeholders – the more people involved the greater the conflict of requirements, priorities, timeframe and budgets

· Geographical location – same floor, same building, same town, same country?

· Release Schedule – too few there may be down time while we wait, too many and regression will become a factor

3. Historical data

The most useful source of information for any Estimation process is the availability and validity of historical metrics and ‘actuals’.  The key to any ongoing and evolving process is based on the value of the data used to make decisions.  Deciding what to record, how and where to record it and how to present that information is on the critical path of any test strategy.
Unstructured data, unconsidered data or just ‘any’ data will provide no return on the investment of recording it.  Therefore we must ensure we have a definition of the metrics; there must be a defined method [tool] for the tracking of those metrics and an agreed set of reports and distribution list.

3.1 Consider what we need to estimate and the metrics that support those
Put simply we need to provide an estimate on the ‘total’ testing effort.  However, this is a simpler task to write than to action. We only have to consider the possibilities for the complexity to become apparent:
· Test Management

· Defect Management

· Configuration Management

· Meetings

· Reporting

· Release Management

· Environment Management

· Test Tools

· Implementation

· Training

· Regression Testing

· Development Testing

· Planning

· Execution

· Reporting

· Functional Testing

· Planning

· Execution

· Reporting

· Non-functional Testing

· Planning

· Execution

· Reporting

· Security

· Performance

· Usability

· Etc., etc

· System Integration Testing

· Planning

· Execution

· Reporting

· Third party connections

· Acceptance Testing

· User Acceptance

· Operational Acceptance

· Regulatory/Contract Acceptance

· Beta Testing

Each of the above can be affected by one or more of the issues identified at Section 2.2.

3.2 Dependencies
Without resorting to a huge list I’ll just highlight one or two of the more obvious impacts to out ability to estimate the test effort.

If we consider the outside influences on Function Testing we only have to consider who is doing the software development to throw up a number of issues.

· Is the development in-house or outsourced?  This gives rise to issues around communication, control over what testing is done and how as a minimum

· Is the product new if so learning curve issues will occur increasing the number of defects found and therefore the regression overhead

· What is the priority of the project – will your defects get fixed first…..
We could consider the test case creation phase and we have similar issues.

· Not all test cases are written to the same level of detail, it depends on who is writing them, who will execute them and their priority

· Will an on-line test case take as long to write as a batch test case

· What is level of productivity of each of the staff involved, they wont all work at the same speed

· Different functions require different test case design techniques – how familiar are the testers with the techniques.

4. Test Estimate Process

Having said all of the above it does not remove the need for a test estimation process.  The process, timeline, audit, reporting, updating, etc. can all be put into a process and skeleton timeline.  The tough part as defined above is identifying what values go into the calculation at any one point.

Test estimation does not and should not be a lonely occupation, the Test Manager, who may well be ultimately responsible for agreeing and implementing the Estimate can use information from a number of sources as well as the experience and requirements of a number of interested stakeholders.

The most commonly used methodologies do not stand alone, they all have an interaction and a set of dependencies and in the end come down to an agreed consensus.

I’ll describe a few of the approaches just to give an idea of the dependent and iterative approaches

4.1 Intuition and Guesses

This is a very common approach but does not follow any formal process.  This is often used by test managers who are new to estimation or there are no metrics available.
4.2 Past Experience

This approach follows the same approach as above but implies that there are some historical metrics available.  The following list of possible available data is not intended to be exhaustive and is based on a standard commercial software project:
· Number of test cycles

· Average effort per test case

· Planned vs. actual effort

· Planned vs. actual costs

· No. change requests during the project

· Size of software

· Complexity of software

· Number of defects found [DDP and DFP]

· Time taken to fix defects [including no. of attempts]

· Regression test effort

· Tester experience

· Etc., etc.

4.3 Work Breakdown Structure [WBS]
Effectively the use of a Gantt chart test project plan.  This approach requires the identification of all tasks, relationships, dependencies and limitations; additionally this plan will have to be incorporated into the limitations imposed by the overall project plan.
4.4 Test Estimation Sessions

This is an iterative consensus based approach.  The process can be based on any number of documented methods [e.g. Wide Band Delphi].  However, the basic approach requires a number of stakeholders/experts to complete estimates [anonymously] on part of or the entire test effort.  Meetings are called to discuss the estimates and the factors that could affect them and then the estimation process is carried out again.  Once a consensus is reached then that is used as a part of the overall project plan.
4.5 Three Point Estimate
Identifies 3 cost or duration estimates – optimistic, pessimistic and most likely
4.6 Test Point Analysis

TPA only covers black box [functional] testing and considers 3 main elements; the size of the system to be tested, the test strategy and the level of productivity.  Each of these elements will be the subject of its own analysis and estimation process.
4.7 Company Standards and Industry Norms

The company or the software product that is being produced may be the subject of industry standards or government regulations/laws.  Any estimation will have to take this ‘extra’ effort into account over and above the internal quality goals for the project

4.8 Project percentage/ratios

This method relies on factors outside of testing [usually development effort] on which to base the estimate.  There has been discussion that 1:1 is the most appropriate.  However, given the large number of influencing factors on both the testing and other effort within the development of a software system, this is only and aspirational ratio.
4.9 Predictive methods/models
Usually based on a combination of a number of approaches defined earlier but also including function points, defects per thousand lines of code [KLOC], lines of code [size of system], developer effort, industry requirements, company culture, etc.

4.10 1-2-3 Rule

This method is used once the project has started as a guideline to creating a more specific/exact WBS.  This approach requires the production of actual costs for the test design phase [regardless of quality of product].  Test design looks at the scope of the tests, areas of risk and test data/environment requirements.  The effort required to complete this is often in a direct ratio to the effort to carry out the test specification [write the tests] phase and the test execution phase.  This ratio is 1:2:3 e.g. 1 man month for test design would be 2 man months for specification and 3 man months for execution – total estimate 6 man months.
5. Tools that may help

As with any IT function there are a number of test support tools that can help with the logging, checking and updating of your test estimate.

· Test Management tools provide a facility to capture how much testing has been done against a plan and provide information on what changes need to be made to the estimate to complete the identified tasks and reach the agreed quality goals

· Tools that will compare your estimate to industry standards and provide guidance and interfaces to other parts of the estimation process – www.isbsg.org, http://www.softwareqatest.com
6. Summary
Regardless of the issues and methods above there is always an underlying timeline and set of milestones.  Any Test Estimation process will focus not only on the approach but on the requirements of the individual and enterprise project strategy.
Test Estimation is not a stand alone function and can only function if:

· The company culture [CMM] supports the testing and estimation approach chosen

· Metrics are;

· Considered

· Stored

· Analysed

· Reported

· Estimates are updated every two weeks

· Actuals vs. estimates are recorded

· The Test Estimation process is part of the overall Test Process Improvement activity

· Estimates are accepted, signed up to and taken seriously!

