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As with systems and software development, there is no precise method for estimating the total effort. The same is true of this method for estimating test development efforts. This is intended to be simplistic and not require a 3-month course to utilize it – or get into the same depths of detail as that of COCOMO and Function Point Analysis.


This method of estimating the functional test development effort shows the amount of time required to develop a robust, debugged test script and execute it at least once – given a requirement at a certain maturity level. Time begins when the test engineer/analyst begins analysis on a specified individual requirement, at a specified level. It is up to the estimator to gauge each requirement and assign it to a level. Granted, other roles are usually responsible for the functional decomposition illustrated here, therefore the time involved is usually spread across multiple roles.


Examples are included in the table titled Test Effort Estimation Model For The Development of Manual Functional Test Scripts.
Considerations:

· The maturity level of a specific requirement is determined through subjective analysis and test engineering experience.

· As with all estimating methods, this method is subject to error - with the greatest amount of error possible at Level 5. (See attached Estimating spreadsheet).

· The estimates are averages, only.

· Use Case and associated Test Scenario complexity will affect the time-per-requirement factor. Complexity is not directly addressed in this method.

· If all requirements are of low complexity, then the total estimate will be considerably off - on an average to large project. Conversely, the same can be said of high complexity requirements and the estimate error on an average to large project.

Variances:


Some factors that are cause for variance:

· Complexity

· Test environments and robustness thereof

· Data quality

· Inspection of logging facilities as the only means to validate outputs

· Scenarios and/or Scripts that span more than one day

Basis for Estimation:


The foundation for estimating manual test development is based upon requirement maturity in terms of how much requirement decomposition has occurred. A statement of a program capability represents the least amount of decomposition. An example of this is “The program shall have Email.” A substantial amount of effort is required to decompose this requirement into a form that is both programmable and testable. This is Level 5. At Level 5, the constituent functions/features, error conditions, data input constraints, interfaces, and how the end-user will interact with it – are unknowns. The goal is to decompose the requirement into its constituent functions/features, error conditions, data input constraints, interfaces, and how the end-user will interact with it. This goal represents Level 1. At this level, the test analyst is fully equipped to develop test scenarios and scripts, as well as prepare or acquire the appropriate test data.

Detailed attributes about the estimation levels are depicted in the following table.

	Test Effort Estimation Model For The Development of Manual Functional Test Scripts

	Level
	Attributes
	COMMENTS or EXAMPLES
	

	1
	· Levels 5 through Level 2 information are known

· Constraints are known such as this example:  EXAMPLE: Only One Compose New Mail window can be active and multiple " Compose New Message" windows are not allowed.

· TEST DATA / TEST INPUT is fully established
	COMMENTS
The sum of the below examples coupled with complete identification of the test inputs represents Level 1 information.
	

	2
	· Levels 5 through Level 3 information are known

· Error/exception handling is established.

· A rough idea of the data needs is established
	EXAMPLES
· Error = “No Destination Address” supplied. Please correct.”

· Multiple Addresses in the destination with no delimiter results in an error. (example of test input)
· Valid addresses are needed. (example of test data needs)
	

	3
	· The human interface is established and fairly stable such that the test analyst can navigate the application via the allocated functions/features.
	EXAMPLES
· User composes email by selecting “New Message”.

· Composes in the Message Window.
· The Sender field is pre-populated with the originator’s name. 
· Click Send.
· Has the following options: Cancel - Save - Discard feature
	

	4
	· The major functions/features of the predecessor capability are established at a high-level.

· The major functions/features of the predecessor capability are allocated to a specific version of the application-to-be-tested such that the planning of the test engineering efforts can begin.
	EXAMPLES
· Send Email

· Receive Email

· Compose Email

· Manage Email


	

	5
	· A major capability, component, subsystem, or function has been specified to be included in a system.
	EXAMPLES 

· The program shall have Email capability.

· The program shall have Claims Management capabilities.

· The system shall be secure.
	


The next table depicts the average amount of time it takes to take create a robust test script that is debugged and has all data and navigation steps required to validate a single requirement-to-be-tested. Level 5 clarification is as follows: When a capability is identified at Level 5, the Level 4 requirements are not yet known and may be speculative only at Level 5. This is why estimates at Level 5 have the greatest potential for error. When a capability is estimated at Level 5, one must assume certain Level 4 functions, meaning that a Level 5 estimate is derived on a per-Level 4-function basis. Thus, four functions speculated to exist are each factored at Level 5 on an individual basis.

	Average Test Script Development Time

	Rqmt.

Maturity

Level
	Normal Project 

Hours Remaining to Test Script Completion

For a single Requirement

Established at Level 4

(Aggressiveness Factor 1)
	Aggressive Project 

Hours Remaining to Test Script Completion

For a single Requirement

Established at Level 4

(Aggressiveness Factor 2)
	Very Aggressive Project

Hours Remaining to Test Script Completion

For a single Requirement

Established at Level 4

(Aggressiveness Factor 3)

	1
	2.5
	2.0
	1.0

	2
	5.0
	4.0
	2.0

	3
	7.5
	6.0
	3.0

	4
	10.0
	8.0
	4.0

	5
	14.0
	11.2
	5.6


Schedule Aggressiveness Factor:

This factor is used to determine the amount of time allocated to developing manual test scripts on a per-requirement basis. The risk for poor quality increases with an increase in the factor number. Here are the factor numbers along with some of the risks:

	Aggressiveness

Factor
	Characterizations
	Risks
	

	
1
	· Release date is based upon scheduling inputs from all software development disciplines – including Quality Assurance and testing.

· Normal real-world development.
	· The number of defects to-be-discovered and corrected is unknown.

· Some testing may have to be omitted in order to make desired release date. (80/20 rules)

· Minor to Medium Defects will be present

· Many test scenarios will be repeatable. Some lack detailed step-by-step procedural information.
	

	2
	· Release date is based upon scheduling inputs from all software development disciplines except testing. The testing estimate is present. However, it was derived without involving experienced test analysts.
	· The number of defects to-be-discovered and corrected is unknown.

· More testing (than Factor 1) may have to be omitted in order to make desired release date. (Less than 80/20)

· Minor to Medium Defects will be present, and – possibly major defects.

· Test scenarios may not be repeatable. Detailed step-by-step information is missing from many test scripts.
	· 

	3
	· Release date is based upon a promise date that excludes scheduling from detailed work plans or scheduling inputs from all software development disciplines – excluding Quality Assurance and testing.
	· The number of defects to-be-discovered and corrected is unknown.

· Testing coverage is very poor and difficult to determine the gaps and the high-risk areas.

· Minor to Major Defects will be present.

· Testing is largely ad hoc and most likely not repeatable.

· Detailed step-by-step information is largely omitted from the test scripts.
	· 








