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Process:  Software Estimation
Phase:  Global

Process Owner:  SSC San Diego SEPO

Description:  Estimation of the software size, cost, schedule, and critical computer resources is critical to the effective planning and tracking of a software-intensive project.

Entry Criteria/Inputs: 

· Software requirements: functions, budget and time constraints, hardware, etc. 
· Historical data e.g.,  Organization Software Process Database (OSPD)
Exit Criteria/Outputs: 

· Software Estimation File (SEF) containing estimates of size, cost, schedule, critical computer resources

· Updates to the OSPD

Roles:

· Software Project Manager (SPM): leads estimation group in developing and tracking estimates

· Estimation group: managers, analysts, engineers experienced in similar software projects
· Sponsor/Senior Management: approve and commit to estimates

Assets/References: 

a. Software Estimation Process, at http://sepo.spawar.navy.mil/ under SPP KPA

b. Risk Management Process, at http://sepo.spawar.navy.mil/ under SPP KPA

c. Peer Review Process, at http://sepo.spawar.navy.mil/ under PR KPA

d. d.
Software Project Tracking and Oversight Process, at http://sepo.spawar.navy.mil/ under SPTO KPA


Tasks: 

1. Estimate size
5. Assess risks

2. Estimate cost and effort
6. Inspect/approve

3. Estimate schedule
7. Track and report estimates

4.
Estimate critical computer resources
8. Measure and improve the process


Measures: 

· Effort and funds expended for the estimation process

PROCESS TASKS: (Performed by SPM and estimation group unless otherwise indicated)
1. Estimate size

Analyze functional requirements, historical data, and past experience to determine software size in source lines of code (SLOC), function points, or requirements. Develop maximum, minimum, and most likely estimates. Employ at least two methods such as Wideband Delphi, Pert Sizing, or automated estimating tools. Review with estimation group members to reach consensus.

2. Estimate cost and effort

Determine labor hours and costs for software engineering phases, documentation, configuration management, quality assurance, and management efforts. Evaluate environmental parameters such as program complexity, programming language, requirements volatility, analyst capability, and execution time constraints. Use two or more methods such as algorithmic models, expert judgement, analogy with similar projects in the OSPD, top-down, bottom-up, or automated estimation tools such as SoftEST, COCOMO, or REVIC.

3. Estimate schedule

Determine the length of time needed to complete the project, and when major milestones and reviews will occur. Use at least two manual or automated estimation methods. See the Microsoft Project Schedule Templates in Appendix A of reference (d).
4. Estimate critical computer resources

Determine the critical computer resources needed to complete the project and compare that estimate to the actual critical resources available.  Critical resources are project-specific, and may include memory usage, throughput capacity, timing, software licenses, and hard drive usage. Use methods such as historical experience, simulations, prototyping, analogy with similar projects in the OSPD and/or other analysis.

5. Assess risks

Using reference (b), identify project risks and their effect on the software size, cost, schedule, and critical computer resource estimates.  Develop a set of alternate estimates based on project risks.

6. Inspect/approve

Conduct a Peer Review (see reference c) to detect any defects in the estimates. This review should verify the methods used for deriving the size, schedule and cost estimates; ensure that the assumptions and input data used to develop the estimates are correct, and ensure that the estimate is reasonable and accurate given the input data.  Reconcile costs and schedule with management/sponsor project objectives and known cost constraints. Get senior-management commitment to formally confirm and record the official estimates for the project. Negotiate sponsor commitment to cost and schedule and any required adjustments to project objectives.
7. Track and report estimates

During the project life, track actual measurements and status against the estimates, using reference (d) processes and templates. Comparing estimates to actual status over time allows the project to track status and see how accurate the estimates are.  Make updates to estimates as needed.  Estimation data, both planned and actual, should be provided to the OSPD for the benefit of other projects in the organization, using the Project Data Form (PDF) from reference (d).
8. Measure and improve the process
Use process effectiveness metrics to track the effects of the process on the project.  Use process cost metrics to provide management with insight into the cost of implementing and performing this process. Submit suggestions for improvement of this process to SEPO using Document Change Requests.
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