FP Estimate Simulator v10
Background
The OED PP&C Governance FP Estimate Workbook, V10 is an Excel workbook with multiple worksheets.  Originally intended to be a standard recording device for the Function Point Analysis of VHIT software projects, it has been augmented over the years by additional worksheets that provide top-down parametric estimates of the measured project's effort and duration.
 

Function Point Analysis Recording Worksheets
 

OED PP&C Governance Function Point Analysis follow the standards, rules, and conventions of the International Function Point Users Group (IFPUG), as documented in the IFPUG Counting Practices Manual, Version 4.2.1 (soon to be superseded by version 4.3).  Function Point Analysis is a method to determine the software functional size of applications and projects. It focuses on the software's logical design -- what the software does for the business, not how it does it -- and follows a simplified model that recognizes five types of functions.  The Function Point Analyst reviews the software documentation, discusses the software logical design with knowledgeable subject matter experts, and often directly observes the software in use -- in a production environment, or more usually in a test environment -- to identify and record all the transactional and data functions delivered (or to be delivered) by the software.  The identified functions are recorded and scored, based on the IFPUG formulas, and the scores are totaled to determine the software's functional size.
 

The functional size of a development project is equal to the functional size of the software developed, plus, if applicable, the functional size of one-time routines (called Conversion Functions) written and executed to populate the data stores of the new application.  The functional size of an enhancement project is computed as the sum of the scores of the functions added to; changed in; and removed from the enhanced application by the project, plus, if applicable, any Conversion Functions.
 

A Development Project's Function Point Estimate Workbook has one recording worksheet for each application (software package) developed by the project.  Typically that's just one application.  An Enhancement Project's Function Point Estimate Workbook has one recording worksheet for each application modified by the project.  Typically that's several applications.
 

All OED software development and enhancement projects are required to have Function Point Estimate Workbooks developed, and attached to their Project Notebooks, for at least two points, and preferably three points, in the development life cycle: after Inception (Scope Identification); after Elaboration (Requirements Documentation); and at end of project.
 

Top-down Parametric Estimating Worksheets
 

Extending the utility of the Function Point Analysis recording worksheets are several additional worksheets that, taken together, determine and present top-down parametric estimates for the software project.  They are called top-down, because they consider the project as a whole, rather than at a more detailed level; they are called parametric because they use a small number of input parameters to describe the project. Embedded in the workbook are the estimating algorithm equations, reflecting a knowledge of past completed VHIT projects, that use the parameters to predict the subject project's effort, duration, schedule, and cost. 
 

The OED PP&C Governance Function Point Estimate Workbook Version 10 incorporates Monte Carlo simulation to execute the estimating algorithms 45,000 times, producing probability distributions describing the likelihood of achieving specified outcomes.  For example, a probability distribution might show that there is a 75% probability that the project will require no more than 45,000 labor hours; another probability distribution might show that there is a 75% probability that the project will require no more than 750 work days.
 

The worksheets involved in producing these estimates are:
· the general worksheet, where certain input parameters are entered;
· the app FP recording worksheets, one for each application modified or added by the project;
· the (hidden) app summary worksheet, which accumulates the project's functional size from the FP recording worksheets;
· the estimate worksheet, where additional input parameters are entered, and the estimate is launched;
· the scatter worksheet, which shows the 45,000 simulation outcomes as effort/duration pairs on a grid, one dot per outcome;
· the effort worksheet, which shows a cumulative probability distribution for total project effort;
· the duration worksheet, which shows a cumulative probability distribution for total project duration (in workdays);

· the schedule chart worksheet, which superimposes calendar dates onto the duration worksheet to show the cumulative probability of completing by a specified date;

· the lifecycle worksheet, which accepts additional input parameters and uses the results of the effort and duration probability distributions, and the Rayleigh-Norden-Putnam equations, to forecast cost by time period -- in a Quad Chart format.

Use of the Workbook
 Use of the workbook should be limited to members of the OED PP&C Governance Software Metrics and Estimating team, and those trained by members of this team, working with knowledgeable project subject matter experts.  Users must understand the limitations of the tool and the extent to which the forecasts can vary from actual outcomes.  In particular, users must understand that the estimating algorithms are based on the results of approximately 30 recently-completed VHIT software enhancement projects ranging in size from 3 to 1,475 Function Points (median size 105 FP; middle 50% range 40 to 202 FP).  Estimates for projects beyond these limits will be extrapolations outside the domain of the estimating algorithms. 

 Steps in using the Workbook

1.  Extract the workbook from the Zip Archive and save it on your hard drive.

2.  Open the workbook and do a save as with a name that reflects the project being estimated.

3.  Populate the general worksheet.  Actual Hours Expended To Date and the TeamPlay Data Date, if available, are obtained from TeamPlay.

4.  Populate the sources worksheet.

5.  For each application being modified by the enhancement project, rename one of the appn worksheets to the application ID.  Note there are 10 of these worksheets, but the last 7 are hidden, and must be unhidden for use.  Additional app worksheets can be added, but then the hidden app summary worksheet will need to be unhidden and updated to reflect the additional worksheets.

6.  Populate each of the involved app worksheets.  Note cells I/J 11 - 16 in these worksheets are populated from cell formulas, to serve as a summary of the worksheet's FP estimate -- do not type into them.

7.  Populate the following input fields in the estimate worksheet:

· Development Type

· Maximum Staff:

· Minimum is the total number of different people who have logged time to TeamPlay for this project, to date.

· Expected is 1.5 * Minimum.

· Maximum is 2.25 * Minimum
(unless you have good intelligence regarding different numbers for expected and maximum -- if you do, use it)

· Software Development Methodolgy (from the TSPR Project Notebook)

· Primary Language (from the TSPR Project Notebook)

8.  Press the [Estimate] button; watch the calculations execute for about 2 minutes.

9.  Review the outputs:

· On the estimate worksheet

· Monte Carlo Simulation Results (Total Project Effort)

· Monte Carlo Simulation Results (Total Project Duration)

· On the scatter worksheet -- each point represents one resulting solution

· On the effort worksheet -- read the cumulative probability chart for the estimated labor hours at the selected confidence level

· On the duration worksheet -- read the cumulative probability chart for the estimated workdays duration at the selected confidence level

· On the schedule chart worksheet -- read the end date associated with the selected confidence level

10. Populate the additional input fields on the lifecycle worksheet:

· Pay is the labor rate for government employees; Non-Pay is the rate for contractors; other fields should be self-explanatory

11. Press the [Estimate Lifecycle] button; go get a cup of coffee and come back in 15 minutes.

12. Review the results (estimated labor costs per fiscal year for the total life cycle -- suitable for input to QUAD charts.) 

13. Save the workbook; zip it if mailing it around.  Note you can ignore (or hide) the LC calc worksheet.

