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Develop Estimates Procedure
Description:  

This procedure describes how to estimate the size of software products and the effort required to produce them.  It also describes the process of identifying and assessing potential risks, and their effect on estimates.  These estimates will provide the basis for developing Release Schedules and committing resources.  
Entry Criteria:
Complete the following before performing this procedure:
· Project-specific Work Breakdown Structure (WBS) with WBS dictionary

· Requirements Document
Procedure Steps:  (These steps are not necessarily sequential.)
1.   Project Manager:  Perform pre-estimating activities.

Estimate sizes for the following:

· Operational and support software  

· Non-deliverable products  

· Software documentation products  

Determine the products required for the project, using the preliminary design and the project-specific WBS.  Select the appropriate size metric such as lines of code, function points, screens, document pages, etc. that will be used to measure size.  In selecting the size measure, the Project Manager should consider the language and tools specified as part of the software solution.

2.   Project Manager:  Estimate the software product size.
Use the methods below to create the size estimate based on the type of software development effort and the amount and type of data available.  Complete the Size Estimate Form in all cases.  During the baseline estimation process, complete a separate size estimate form for each WBS level 3 element for the prime mission product.  Update each Size Estimate Form with current data at the CDR, when major program changes occur, and at project completion.

· New Developments or Major Modifications:  Quantify software size in terms of Source Lines of Code (SLOC) or function points to be delivered, depending on the type of information available.  Refer to Source Lines of Code (SLOC) Definition; SEI Software Size Measurement: A Framework for Counting Source Statements.  The project-specific WBS defines the lower level products making up the project.  After ensuring that the lower levels do not need any further decomposition, the Project Manager uses one of the following methods for individual estimates.

· Analogy or experience:  Use past experience in selecting similar projects to estimate the software product size.  Use actual size counts from these similar projects to estimate size counts for the current project.  For example: this system is very similar to System XYZ (10,000 lines of code), but has approximately 10% additional functionality.  Therefore estimate is 10,000+10%=11,000 lines of code.

· PERT Sizing:  Putnam's lines of code are most likely about 60K.  Therefore the weighted average or initial estimate is (50 + (60 x 4) + 100) / 6 = 65K lines of code.  

· Estimate Function Points based on Joint Application Development session or other analysis of requirements.

· Wide Band Delphi Technique:  To utilize the Wide Band Delphi Technique, identify several (3-10) Project Team personnel to create independent estimates for software size, using the Size Estimate Form.  Use the results from the team to compute a weighted average with your “most likely” estimate.  For example: The largest size is about 100K lines of code, smallest size is about 50K. 

3. Estimate Team:   Create independent software size estimates.

To determine consensus discuss the results of the tabulation created by the Size Estimate Form.  Repeat this technique as necessary until the group reaches an agreement.  Take into account criteria such as development methodology (structured, object-oriented, rapid prototyping, iterative, concurrent engineering), concurrency, multiple versus single deliveries, programming languages involved, platforms, and subcontract dependencies.  Putnam's model can be used as part of this estimating technique.  This sets up a boundary on the size estimate by defining the largest and smallest possible sizes of a system's components as well as the most likely size.  
4.   Project Manager:  Estimate non-deliverable product sizes.

Complete estimates for documents to be developed for the benefit of the Project Team but not delivered to the customer, such as a Software Development Plan, and include them in the Estimate.  Use prior experience or analogy of the Project Team on similar projects to determine the estimates.  Estimate any equipment needed for testing but not delivered to the customer and any travel and training necessary to complete the project.  

5.   Project Manager:  Estimate the size of software documentation.

Provide estimates, in terms of number of pages, for any customer deliverable, whether updating or developing it.  

6.   Project Manager:  Document the size estimates.

Document separately the derivation of sizing estimates including a list of all ground rules, assumptions, and constraints.  Complete Lines of Code Estimating Form if source lines of code were used as the sizing measurement.  
7. Project Manager:  Determine the number of function points.

Using the sizing estimates, determine the total number of function points in the project.  If lines of code were used for estimation, convert them to function points.  
8.  Lead Functional Analyst:  Determine and document software development effort and phasing.

For estimates greater than, or equal to, 40 function points, the lead functional analyst must coordinate with the Comptroller Support Cost Function.  However, for estimates less than 40 function points, the functional analyst may create them manually based on his experience.  
9.  Project Manager:  Identify and assess potential risks.

Perform the AFLCMC Standard Process for Risk and Issue Management.  The Project Manager may recommend maintaining a Management Reserve to offset potential risks.  If a Management Reserve is impractical, he or she will adjust the costs to mitigate the risks.
10.  Project Manager:  Determine the personnel needed.

The WBS package specifications will provide the type (e.g., functional analyst and programmers), the number of each type, and the experience level required.  The model produces a duration estimate that will be refined in a later phase by resource loading Microsoft Project when the start date is negotiated and the actual team members and their availability are determined.  Compare the manpower requirements and expertise needed to the organic manpower available.  If there are resources missing based on the duration of the WBS packages and probable start date, divide WBS packages into smaller packages that reduce the duration of the missing expertise, or re-examine the predecessor relationships of the WBS package specifications to change the time the expertise is needed.  If the Project Manager determines the need for contractors, he or she should contact the Contracting Function with the number of personnel, expertise needed, and the dates they are required.  Adjust any personnel cost assumptions to create a new cost estimate.
11.  Project Manager:  Document the development effort.

Document the software development effort in the Estimate draft.  Maintain a separate file documenting the environmental parameters, ground rules, and assumptions used to estimate the effort.  Include in the cost estimating documentation any tool-generated reports.  

Exit Criteria:
The following products are a result of completing this procedure:

· Updated size and effort estimates     
· Project-specific WBS (updated with staff hours and duration per task) 
· Requirements Document     
· Updated risks in risk and issue management tool
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