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Appendix A

FMEA Cost Element Structure

The Resource Plan is an estimate for initial management decisions and a building block for the additional cost analysis required to support project approval and management during Segment implementation.  Each FMEA Segment is classified as one or more Segment types.  In cases where a Segment is assigned multiple Segment types, separate cost estimates are developed for each Segment type and are presented as separate implementation alternatives for that Segment.  

Cost Element Structure methodologies are defined for each Cost Element.  Each Cost Element Structure methodology provides a definition, methodology, and calculation for that Cost Element.  In summary,

· Definition – Provides a description of the scope and assumptions related to the Cost Element

· Methodology – Provides a step-by-step process for gathering cost-driver data and applying the methodology

· Calculation – Provides a depiction of the applied cost calculation

Resource Plan cost estimates are developed using Government and industry accepted cost estimating tools.  The Segment Cost Estimate Model, comprised of the cost estimating tools and Cost Element Structure methodologies, is depicted in Figure A-1, the Segment Cost Estimate Process Flow Model.  
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Figure 1: Segment Cost Estimate Process Flow Model

Cost driver data to support FMEA cost calculations is based on the following FMEA products from the “OV-SV To-Be Master Constrained Architecture:”

· Operational Views

· System Views

· Transition Plan

· Dynamic Object-Oriented Requirements System (DOORS) database extracts

The cost estimating tool is utilized to provide a structured approach to determining high-level cost estimates for system type Segments.  The initial setup of the cost estimating tool provided a definition of templates and cost models for the three system Segment types:  (1) Modify Existing System, (2) Modify Existing Procurement, (3) New Acquisition.  These templates utilize default values and costing methods tailored to the particular Segment type.  Parameters for Segment size, complexity, and duration, extracted from the FMEA, are input into the cost estimating tool templates to drive the Segment cost calculations.  Cost estimating tool input parameters drawn from the FMEA are:

· Estimated Implementation Duration

· Implementation Module Size Estimate

· Quantity and Complexity of Interfaces

· Quantity and Complexity of Conversions

· Quantity and Complexity of Extensions

The cost estimating tool uses comparable historical data drawn from knowledge bases to calculate the overall cost of the system type Segments.  Essentially, this methodology provides for leveraging the cost estimating tool’s knowledge bases to provide a very high level “order of magnitude” cost estimate for system type Segments by entering a minimum set of parameters.

The cost estimating tool provides cost estimates for the following Cost Elements for system Segment types introduced in Section 3.5 of the Resource Plan:

	· Implementation Planning

· Fit/Gap Analysis

· Configuration

· Coding

· Reports

· Interfaces

· Conversions

· Implementation Planning

· Fit/Gap Analysis

· Configuration

· Coding
	· Reports

· Interfaces

· Conversions

· Extensions

· Analysis and Design

· Developmental Testing

· Operational Testing

· Software Licenses

· Software Maintenance

· IT Infrastructure

· Program Management Office


The cost estimating tool provides cost estimates for the following Cost Elements for non-system Segment types:

	· Implementation Planning

· Analysis of Alternatives

· Business Process Re-engineering

· Change Management
	· Training

· A-76

· Workforce Transition

· Program Management Office


For each Segment, system costs are uploaded to cost estimating tool and combined with non-system costs to provide total costs for all alternatives for each Segment.  The Segment alternative costs (and corresponding candidate system costs where applicable) are presented for each Segment on Capital Investment Plans (Appendix C).

System Evaluation and Estimation of Resources - Software Estimation Model (SEER-SEM) provided software estimates from knowledge bases developed from many years of completed projects.  The SEER-SEM knowledge bases are a set of parameter values, based on actual project, requirement, and environment data similar to the each FMEA Segment.  The proposed Segment Type architectural scenario was used to adjust the parameter value in each Segment Type Work Breakdown Structure (WBS) elements.  Four types of parameters are used in the SEER-SEM software cost estimating model, which are, (1) sizing, (2) technology and environment, (3) other and (4) COTS parameters.  From these four parameter values and data, SEER-SEM estimates labor category cost and other data for the applicable FMEA Cost Element Structure.

Certain attributes and factors for each parameter may be calibrated by Segment Type using selected SEER-SEM proprietary knowledge bases to support a rough order of magnitude estimate from a few high level inputs available at this level of architectural maturity.  Calibration is the process of determining the deviation from the knowledge base standard data (historical costs) in order to compute the correction factor. The act of calibration standardizes the SEER-SEM model.  For most cost estimating models, such as SEER-SEM, the standard is based on historical actual costs contained in proprietary knowledge bases reflecting software development, configuration and implementation experiences across a broad spectrum of project size, complexity, and duration.  Calibration customizes the SEER-SEM model to the FMEA system design architecture.  The calibration procedure will follow an accepted procedure.  SEER-SEM will exercise for each Segment Type and Segment with default values or inputs (known parameters such as software lines of code or function points) against items for the assumed FMEA data.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base will: (1) segment duration, (2) segment development start date, (3) operating environments, (4) labor rate, (5) software maintenance start date and duration, and (6) production factors (source lines of code or function points).   

As FMEA evolves with a selected Segment type and chosen candidate system become known with associated definitive requirements, numerous calibrations will be performed with cost driving variants to obtain various estimating results.  SEER-SEM will be calibrated, at the highest level to facilitate as accurate and reliable a rough order of magnitude cost estimate for each Segment type, Domain, Package, and Segment of the FMEA as possible given the maturity of the architecture.

Some cost elements will require calculation of support costs in addition to personnel costs.  Support costs can be calculated, for example, by using the GSA cost per person model
.  The GSA model has four elements: (1) Real Estate, (2) Telecommunications, (3) Information Technology and (4) Work Station. The following standard GSA rates are used to determine:

· Real Estate Costs (RE)  – Square Footage per Person (SF) X Cost per Square Foot (CSF)

· Work Station Costs – Cost per Workstation (WS)

· Telecommunication Costs  – Cost per Workstation (TE)

· Information Technology Costs – Cost per Workstation (IT)

Some cost elements require a total number of civilian employees allocated to each segment.  Total Segment Population (TSP) can be calculated as a distribution of total DoD civilian employees by job role from a Defense Manpower Data Center (DMDC)
 provided report across FMEA segments.

The following variable names are used throughout the CES.

	VARIABLE NAME
	VARIABLE DESCRIPTION

	A76CPS
	A-76 COST PER STUDY

	A76LTHRES
	LARGE A-76 THRESHOLD

	A76MTHRES
	MEDIUM A-76 THRESHOLD

	A76STHRES
	SMALL A-76 THRESHOLD 

	AOALCFTE
	ANALYSIS OF ALTERNATIVES HIGH CONTRACTOR FTE

	AOALCH
	ANALYSIS OF ALTERNATIVES HIGH CONTRACTOR HOURS

	AOALCLR
	ANALYSIS OF ALTERNATIVES HIGH CONTRACTOR  LABOR RATE

	AOALGFTE
	ANALYSIS OF ALTERNATIVES HIGH GOVERNMENT FTE

	AOALGH
	ANALYSIS OF ALTERNATIVES HIGH GOVERNMENT HOURS

	AOALGLR
	ANALYSIS OF ALTERNATIVES HIGH GOVERNMENT LABOR RATE

	AOAMCFTE
	ANALYSIS OF ALTERNATIVES MEDIUM CONTRACTOR FTE

	AOAMCH
	ANALYSIS OF ALTERNATIVES MEDIUM CONTRACTOR HOURS

	AOAMCLR
	ANALYSIS OF ALTERNATIVES MEDIUM CONTRACTOR  LABOR RATE

	AOAMGFTE
	ANALYSIS OF ALTERNATIVES MEDIUM GOVERNMENT FTE

	AOAMGH
	ANALYSIS OF ALTERNATIVES MEDIUM GOVERNMENT HOURS

	AOAMGLR
	ANALYSIS OF ALTERNATIVES MEDIUM GOVERNMENT LABOR RATE

	AOASCFTE
	ANALYSIS OF ALTERNATIVES SMALL CONTRACTOR FTE

	AOASCH
	ANALYSIS OF ALTERNATIVES SMALL CONTRACTOR HOURS

	AOASCLR
	ANALYSIS OF ALTERNATIVES SMALL CONTRACTOR  LABOR RATE

	AOASGFTE
	ANALYSIS OF ALTERNATIVES SMALL GOVERNMENT FTE

	AOASGH
	ANALYSIS OF ALTERNATIVES SMALL GOVERNMENT HOURS

	AOASGLR
	ANALYSIS OF ALTERNATIVES SMALL GOVERNMENT LABOR RATE

	BPRLFTE
	BPR LARGE FTE SIZE

	BPRLH
	BPR LARGE LABOR HOURS

	BPRLLR
	BPR LARGE LABOR RATE

	BPRMFTE
	BPR MEDIUM FTE SIZE

	BPRMH
	BPR MEDIUM LABOR HOURS

	BPRMLR
	BPR MEDIUM LABOR RATE

	BPRSFH
	BPR SMALL LABOR HOURS

	BPRSFLR
	BPR SMALL LABOR RATE

	BPRSFTE
	BPR SMALL FTE SIZE

	CDLLOCR
	SOURCE LINES OF CODE TO REUSE FOR LARGE

	CDLLOCW
	SOURCE LINES OF CODE TO WRITE FOR LARGE

	CDMLOCR
	SOURCE LINES OF CODE TO REUSE FOR MEDIUM

	CDMLOCW
	SOURCE LINES OF CODE TO WRITE FOR MEDIUM

	CDSLOCR
	SOURCE LINES OF CODE TO REUSE FOR SMALL

	CDSLOCW
	SOURCE LINES OF CODE TO WRITE FOR SMALL

	CMLFTE
	CHANGE MANAGEMENT LARGE FTE SIZE

	CMLH
	CHANGE MANAGEMENT LARGE LABOR HOURS

	CMLLR
	CHANGE MANAGEMENT LARGE LABOR RATE

	CMMFTE
	CHANGE MANAGEMENT MEDIUM FTE SIZE

	CMMH
	CHANGE MANAGEMENT MEDIUM LABOR HOURS

	CMMLR
	CHANGE MANAGEMENT MEDIUM LABOR RATE

	CMSFH
	CHANGE MANAGEMENT SMALL LABOR HOURS

	CMSFLR
	CHANGE MANAGEMENT SMALL LABOR RATE

	CMSFTE
	CHANGE MANAGEMENT SMALL FTE SIZE

	CONFFP
	NUMBER OF FUNCTION POINTS FOR CONFIGURATION

	CONFLTHRES
	LARGE CONFIGURATION THRESHOLD

	CONFMTHRES
	MEDIUM CONFIGURATION THRESHOLD

	CONFTHRES
	SMALL CONFIGURATION THRESHOLD 

	CONVHFTE
	CONVERSIONS FTE SIZE HIGH

	CONVHH
	CONVERSIONS LABOR HOURS HIGH

	CONVHLR
	CONVERSIONS LABOR RATE HIGH

	CONVLFTE
	CONVERSIONS FTE SIZE LOW

	CONVLH
	CONVERSIONS LABOR HOURS LOW

	CONVLLR
	CONVERSIONS LABOR RATE LOW

	CONVMFTE
	CONVERSIONS FTE SIZE MEDIUM

	CONVMH
	CONVERSIONS LABOR HOURS MEDIUM

	CONVMLR
	CONVERSIONS LABOR RATE MEDIUM

	CONVSOFT
	CONVERSIONS SOFTWARE COST

	CSF
	COST PER SQUARE FOOT

	EXTCOTSFTE
	EXTENSIONS COTS FTE

	EXTCOTSH
	EXTENSIONS COTS HOURS

	EXTCOTSLR
	EXTENSIONS COTS LABOR RATE

	EXTCUSTFTE
	EXTENSIONS CUSTOM FTE

	EXTCUSTH
	EXTENSIONS CUSTOM HOURS

	EXTCUSTLR
	EXTENSIONS CUSTOM LABOR RATE

	INTLFTE
	INTERFACES LARGE FTE SIZE

	INTLH
	INTERFACES LARGE LABOR HOURS

	INTLLR
	INTERFACES LARGE LABOR RATE

	INTMFTE
	INTERFACES MEDIUM FTE SIZE

	INTMH
	INTERFACES MEDIUM LABOR HOURS

	INTMLR
	INTERFACES MEDIUM LABOR RATE

	INTSFH
	INTERFACES SMALL LABOR HOURS

	INTSFLR
	INTERFACES SMALL LABOR RATE

	INTSFTE
	INTERFACES SMALL FTE SIZE

	IPLCFTE
	IMPLEMENTATION PLANNING HIGH CONTRACTOR FTE

	IPLCH
	IMPLEMENTATION PLANNING HIGH CONTRACTOR HOURS

	IPLCLR
	IMPLEMENTATION PLANNING HIGH CONTRACTOR  LABOR RATE

	IPLGFTE
	IMPLEMENTATION PLANNING HIGH GOVERNMENT FTE

	IPLGH
	IMPLEMENTATION PLANNING HIGH GOVERNMENT HOURS

	IPLGLR
	IMPLEMENTATION PLANNING HIGH GOVERNMENT LABOR RATE

	IPMCFTE
	IMPLEMENTATION PLANNING MEDIUM CONTRACTOR FTE

	IPMCH
	IMPLEMENTATION PLANNING MEDIUM CONTRACTOR HOURS

	IPMCLR
	IMPLEMENTATION PLANNING MEDIUM CONTRACTOR  LABOR RATE

	IPMGFTE
	IMPLEMENTATION PLANNING MEDIUM GOVERNMENT FTE

	IPMGH
	IMPLEMENTATION PLANNING MEDIUM GOVERNMENT HOURS

	IPMGLR
	IMPLEMENTATION PLANNING MEDIUM GOVERNMENT LABOR RATE

	IPSCFTE
	IMPLEMENTATION PLANNING SMALL CONTRACTOR FTE

	IPSCH
	IMPLEMENTATION PLANNING SMALL CONTRACTOR HOURS

	IPSCLR
	IMPLEMENTATION PLANNING SMALL CONTRACTOR  LABOR RATE

	IPSGFTE
	IMPLEMENTATION PLANNING SMALL GOVERNMENT FTE

	IPSGH
	IMPLEMENTATION PLANNING SMALL GOVERNMENT HOURS

	IPSGLR
	IMPLEMENTATION PLANNING SMALL GOVERNMENT LABOR RATE

	IT
	COST OF INFORMATION TECH

	PMOLFTE
	PMO LARGE FTE

	PMOLH
	PMO LARGE HOURS

	PMOLR
	PMO LARGE RATE

	PMOMFTE
	PMO MEDIUM FTE

	PMOMH
	PMO MEDIUM HOURS

	PMOMR
	PMO MEDIUM RATE

	PMOSFTE
	PMO SMALL FTE

	PMOSH
	PMO SMALL HOURS

	PMOSR
	PMO SMALL RATE

	RE
	COST OF REAL ESTATE

	SF
	NUMBER OF SQUARE FEET

	SLSOFT
	COST PER PERSON FOR SOFTWARE LICENSES

	SLUSERS
	NUMBER OF USERS FOR SOFTWARE LICENSES

	TE
	COST OF TECHNOLOGY

	TRAIR
	AIR TRAVEL COST

	TRCPC
	TRAINING COST PER CLASS

	TRDEL
	TRAINING DELIVERY COST

	TRDEV
	TRAINING DEVELOPMENT COST

	TRDH
	TRAINING DEVELOPMENT HOURS

	TRDLR
	TRAINING DEVELOPER LABOR RATE

	TRICS 
	IDEAL TRAINING CLASS SIZE

	TRLCL
	TRAINING LARGE CLASS LENGTH

	TRLDREQ
	NUMBER OF TRAINING DAYS REQUIRED FOR LARGE CLASS PLUS SET UP

	TRLPD
	PER DIEM COST FOR TRAINER FOR LARGE CLASS

	TRMCL
	TRAINING MEDIUM CLASS LENGTH

	TRMDREQ
	NUMBER OF TRAINING DAYS REQUIREDFOR MEDIUM CLASS PLUS SET UP

	TRMPD
	PER DIEM COST FOR TRAINER FOR MEDIUM CLASS

	TRNCS
	NUMBER OF TRAINING CLASSES NEEDED 

	TRNPRT
	NUMBER OF PEOPLE REQUIRING TRAINING

	TRPER
	PERCENTAGE OF EMPLOYEES NEEDING TRAINING

	TRSCL
	TRAINING SMALL CLASS LENGTH

	TRSDREQ
	NUMBER OF TRAINING DAYS FOR SMALL CLASS REQUIRED PLUS SET UP

	TRSPD
	PER DIEM COST FOR TRAINER FOR SMALL CLASS

	TSP
	TOTAL SEGMENT POPULATION

	WS
	COST OF WORK SPACE

	WTRAPER
	WORKFORCE TRANSITION PERCETAGE ESTIMATE OF EMPLOYEES EFFECTED BY RIF

	WTRCPE
	WORKFORCE TRANSITION COST PER EMPLOYEE OF RIF

	WTVAPER
	WORKFORCE TRANSITION PERCETAGE ESTIMATE OF EMPLOYEES ACCEPTING VERA/VSIP

	WTVCPE
	WORKFORCE TRANSITION COST PER EMPLOYEE OF VERA/VSIP


CES Name: Program Management Office (PMO)

Definition:

This element captures the support and operation of the Program Management Office (PMO) for non-system Segment type initiatives only.  PMO costs for system Segment type initiatives were calculated as a function of the total initiative size using cost estimating tool algorithms.  

The scope of the PMO is limited to project management activities and does not provide resources for providing other deliverables. Project management activities provide management and control of the project, performance reporting against cost and schedule goals.  Also provided is the preparation and maintenance of milestone documents.  PMO staff size is determined by the size of the Segment. The Segment size is determined by the number of architectural gap requirements identified to implement the Segment.

Methodology:

1. Identify the Segment as small, medium, or large based on the size of the primary task for the Segment extracted from the FMEA.  For example, if Segment type is Business Process Re-engineering, then the primary Segment task is the BPR Modeling/Analysis Cost Element.  Use sizing of BPR Modeling/Analysis (small, medium, or large) to drive PMO cost.

2. Estimate PMO costs using the rates applicable to the Segment size.
	Segment Type
	Primary Activity

	· Policy Change
	· Change Management

	· BPR
	· BPR Modeling/Analysis

	· Outsource
	· A-76 Analysis

	· MES
	· Coding

	· MEP
	· Configuration

	· New Acquisition
	· Configuration


Calculation: 

The following framework will be used to calculate PMO costs:

Personnel Costs = Number of Personnel (PMOSFTE, PMOMFTE, or PMOLFTE) X Hourly Rate (PMOSR, PMOMR, or PMOLR) X Number of Hours (PMOSH, PMOMH, or PMOLH)

	Size
	FTE
	Rate
	Hours
	Personnel Cost

	Small
	
	
	
	

	Medium
	
	
	
	

	Large
	
	
	
	


Support Costs are calculated by using the GSA cost/person model
.  The GSA model has four elements: (1) Real Estate, (2) Telecommunications, (3) Information Technology and (4) Work Station.  The following support costs by initiative size are calculated using the standard GSA rates introduced earlier in this document:

Support Costs = Number of Personnel (PMOSFTE, PMOMFTE, or PMOLFTE) X (RE + WS + TE + IT)

	Size
	Real Estate
	Telecommunications
	IT
	Workstation
	Support Cost

	Small
	
	
	
	
	

	Medium
	
	
	
	
	

	High
	
	
	
	
	


Total PMO costs = Personnel Costs + Support Costs

	Size
	Personnel Costs
	Support Costs
	Total Costs

	Small
	
	
	

	Medium
	
	
	

	High
	
	
	


CES Name: Implementation Planning

Definition:

This Cost Element captures costs for the development of an implementation plan for non-system Segment type initiatives only.  Implementation planning costs for system Segment type initiatives will be calculated as a function of the total initiative size using cost estimating tool algorithms.  

The plan consists of defining the vision, setting goals, and defining the strategic path that will result in a blueprint for implementation of an FMEA Segment. The Cost Element has two components:  (1) personnel costs and (2) support costs.

Methodology:

1. Identify the Segment as small, medium, or large based on the size of the primary task for the Segment extracted from the FMEA.  For example, if Segment type is Business Process Re-engineering, then primary Segment task is the BPR Modeling/Analysis Cost Element.  Use sizing of BPR Modeling/Analysis (small, medium, or large) to drive Implementation Planning cost.

2. Estimate PMO costs using the rates applicable to the Segment size.
	Segment Type
	Primary Activity

	· Policy Change
	· Change Management

	· BPR
	· BPR Modeling/Analysis

	· Outsource
	· A-76 Analysis

	· MES
	· Coding

	· MEP
	· Configuration

	· New Acquisition
	· Configuration


Cost Calculation: 

The following framework will be used to calculate Implementation Planning costs:

Implementation Planning Costs = Government Personnel Cost Component + Contractor Personnel Cost Component

Government Personnel Cost Component = (IPSGFTE, IPMGFTE, or IPLGFTE) X (IPSGLR, IPMGLR, or IPLGLR) X (IPSGH, IPMGH, or IPLGH)

Contractor Personnel Cost Component = (IPSCFTE, IPMCFTE, or IPLCFTE) X (IPSCLR, IPMCLR, or IPLGLR) X (IPSCH, IPMCH, or IPLCH)

	Size
	Cost
	FTE
	Rate
	Hours
	Personnel Cost

	Small
	Government
	
	
	
	

	 
	Contractor
	
	
	
	

	 
	Total
	
	
	
	

	Medium
	Government
	
	
	
	

	 
	Contractor
	
	
	
	

	 
	Total
	
	
	
	

	Large
	Government
	
	
	
	

	 
	Contractor
	
	
	
	

	 
	Total
	
	
	
	


CES Name: Training

Definition:

This element captures the cost of training or retraining the workforce as a result of implementing a Segment of the FMEA. The costs are determined as they relate to the goals of the Education and Training High-Level Plan. 

Methodology:

The Total Segment Population (TSP) was used as an input to the training cost element to calculate the total percentage of employees within a Segment requiring training (TRPER).  

A January 2003 survey of PAT teams revealed that TRPER% of roles require training. The percent and length of training required by role was defined as part of the survey.  Formal training development and delivery costs will be determined to estimate the number of actual hours of class time needed for the number of weeks of training required. 

A widely accepted standard for development of classroom training is X hours per one hour of classroom time. Similarly, Computer Based Training (CBT) is estimated at X hours per hour of delivered training. Applied according to the Training Plan this results in assigning X% CBT to Change of Policy, X% Classroom for Outsourcing and X-X% for all other Segment Types.

Cost Calculation: 

The following framework will be used to calculate Training costs:

Total Training Cost = Development Cost + Delivery Cost

Development Cost (TRDEV) = Development Hours (TRDH) X Class Length (TRSCL, TRMCL, or TRLCL) X Developer Hourly Rate (TRDLR)

Delivery Cost (TRDEL) = # Classes needed * Delivery cost per class

Number of People Requiring Training (TRNPRT) = TSP * 85%

Number of Classes Needed (TRNCS) = TRNPRT/ Ideal Classroom Size (TRICS)

Cost per class (TRCPC) = Air Travel Cost (TRAIR) + [Per Diem Cost (TRSPD, TRMPD, or TRLPD) *  # of days required (TRSDREQ, TRMDREQ, or TRLDREQ)]

	Example Delivery Cost Calculation
	
	

	
	
	

	Total Segment Population  (TSP) =
	
	 

	Number of People Requiring Training (NPRT)--85% of total =
	
	 

	
	
	

	Total Delivery Cost for training is calculated as follows:
	
	

	 
	 
	 

	# of People Requiring 16 Hours of Training (NPRT16) =
	XX% * NPRT =
	

	# of 16 Hour Classes Required (NCR) =
	NPRT16/XX
	

	Cost per class for 16 Hours of Training =
	$XX + (XX*XX) =
	

	Delivery Cost for 16 Hours of Training =
	NCR * Cost per Class
	

	 
	 
	 

	# of People Requiring 48 Hours of Training (NPRT48) =
	XX% * NPRT =
	

	# of 48 Hour Classes Required (NCR) =
	NPRT48/XX
	

	Cost per class for 48 Hours of Training =
	$XX + (XX*XX) =
	

	Delivery Cost for 48 Hours of Training =
	NCR * Cost per Class
	

	 
	 
	

	# of People Requiring 96 Hours of Training (NPRT96) =
	XX% * NPRT =
	

	# of 96 Hour Classes Required (NCR) =
	NPRT96/XX
	

	Cost per class for 96 Hours of Training =
	$XX + (XX*XX) =
	

	Delivery Cost for 96 Hours of Training =
	NCR * Cost per Class
	


CES Name: Change Management

Definition:

This Cost Element captures the cost of change management resulting from the implementation of a Segment of the FMEA.  Change management addresses the human response to organizational change and seeks to align people, culture, and structure with changes in strategy, process, and technology. Change management contains organization and stakeholder analysis in the development and implementation of a change management plan. The Segment size is determined by the number of architectural gap requirements identified to implement the Segment.

Methodology:

1. Identify the number of operational view gap requirements applicable to the Segment using the DOORS traceability matrix extract.  These gap requirements equate to potential changes resulting from the FMEA.  

2. Based on the number of operational view gap requirements, identify the Segment as a small, medium, or large change management task.

3. Apply the personnel costs associated with estimated size of the change management task.
4. Compute the support costs based on number of personnel associated with the size of the task.
5. Combine the personnel and support costs to arrive at the total cost for the Segment.  
Cost Calculation: 

The following framework will be used to calculate Change Management costs:

Personnel Costs = (CMSFTE, CMMFTE, or CMLFTE) X (CMSLR, CMMLR, or CMLLR) X (CMSH, CMMH, or CMLH)

	Size
	FTE
	Rate
	Hours
	Personnel Cost

	Small
	
	
	
	

	Medium
	
	
	
	

	High
	
	
	
	


The following support costs by initiative size will be calculated using the standard GSA rates introduced earlier in this document:

Support Costs = Number of Personnel (CMSFTE, CMMFTE, or CMLFTE) X (RE + WS + TE + IT)

	Size
	Real Estate
	Telecommunications
	IT
	Workstation
	Support Cost

	Small
	
	
	
	
	

	Medium
	
	
	
	
	

	High
	
	
	
	
	


Total Change Management costs = Personnel Costs + Support Costs

	Size
	Personnel Costs
	Support Costs
	Total Costs

	Small
	
	
	

	Medium
	
	
	

	High
	
	
	


CES Name: BPR Modeling/Analysis

Definition:

This Cost Element captures the costs to perform functional analysis and documentation of current and target business processes.  It also contains the resources necessary to identify solutions to gaps identified between the current and target business processes.  The Segment size is determined by the number of architectural gap requirements identified to implement the Segment.

Methodology:

1. Identify the number of operational view gap requirements applicable to the Segment using the DOORS traceability matrix extract.  These gap requirements equate to potential changes necessary to implement the FMEA.  

2. Based on the number of operational view gap requirements, identify the Segment as a small, medium, or large BPR modeling/analysis task.

3. Apply the personnel costs associated with estimated size of the BPR modeling/analysis task.
4. Compute the support costs based on number of personnel associated with the size of the task.
5. Combine the personnel and support costs to arrive at the total cost for the Segment.  
Cost Calculation: 

The following framework will be used to calculate BPR Modeling/Analysis costs:

Personnel Costs = (BPRSFTE, BPRMFTE, or BPRLFTE) X (BPRSLR, BPRMLR, or BPRLLR) X (BPRSH, BPRMH, or BPRLH)

	Size
	FTE
	Rate
	Hours
	Personnel Cost

	Small
	
	
	
	

	Medium
	
	
	
	

	High
	
	
	
	


The following support costs by initiative size will be calculated using the standard GSA rates introduced earlier in this document:

Support Costs = Number of Personnel (BPRSFTE, BPRFTE, or BPRLFTE) X (RE + WS + TE + IT)

	Size
	Real Estate
	Telecommunications
	IT
	Workstation
	Support Cost

	Small
	
	
	
	
	

	Medium
	
	
	
	
	

	High
	
	
	
	
	


Total BPR Modeling/Analysis costs = Personnel Costs + Support Costs

	Size
	Personnel Costs
	Support Costs
	Total Costs

	Small
	
	
	

	Medium
	
	
	

	High
	
	
	


CES Name: Analysis and Design

Definition:

This Cost Element captures the costs to conduct requirements analysis and design of a software modification to an existing system to implement a Segment of the FMEA.  Whereas the BPR Modeling/Analysis is targeted at business processes and organizations, the Analysis and Design element is targeted specifically at modification of an existing system.  Analysis and design costs are applicable only with the Modify Existing System Segment type.  

Methodology:

Analysis and design costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).  

Cost Calculation: 

Not applicable.

CES Name: Coding
Definition:

This Cost Element captures the costs to develop software code to satisfy requirements developed during the Design/Analysis phase to implement a Segment of the FMEA.  Coding costs have two components:  (1) personnel costs and (2) support costs.

Methodology:

Coding costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).

The size of the coding process will vary and will be the primary driver of the size of the project.  The MES/MEP SIZING Cost Element in the cost table drives "Coding" for Modify Existing System.  In the case of MES, the MES/MEP SIZING of small, medium, or large will drive the number of lines of code to be input as most likely in the cost estimating tool algorithm.  
The size of the Segment initiative will be expressed as an estimated number of lines of code to be written.  

	Size
	Least Lines of Code to Write
	Likely Lines of Code to Write
	Most Lines of Code to Write

	Small
	
	
	

	Medium
	
	
	

	Large
	
	
	


In addition, it is assumed that a percentage of the candidate system’s lines of code can be re-used.  This information is also entered as a parameter in the cost estimating tool algorithm.

	Size
	Least Lines of Code to Reuse
	Likely Lines of Code to Reuse
	Most Lines of Code to Reuse

	Small
	
	
	

	Medium
	
	
	

	Large
	
	
	


Cost Calculation: 

Not applicable

CES Name: Reports

Definition:
This Cost Element captures the costs to gather and analyze requirements, design, and develop reports to support the implementation of an FMEA Segment.  Provided are reports of current operations necessary for day-to-day management decisions. Not provided are the periodic reports of business operations (e.g., Financial Statements)  

Methodology:

Report costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).

Cost Calculation: 

Not applicable

CES Name: Interfaces

Definition:

This Cost Element captures the costs to gather and analyze requirements and design and develop interfaces to satisfy an FMEA Segment.  

These interfaces are specifically limited to external interfaces. These contain system application programming interfaces (APIs) and external device interfaces. All interfaces should be analyzed and evaluated in terms of function, architecture, design verification and validation. If COTS is replacing a legacy system, an attempt should be made to retain current adequate and reusable interfaces. All interfaces must comply with Interface Standards identified and required by FMEA.  The number of interfaces and their complexity are derived from the architecture.

Methodology:

“To-Be” Interfaces

The “to-be” interfaces represent the interface necessary to implement the end state of the FMEA.

1. “Interfaces” are lines between System Entities on the SV-1 Diagram.

2. System Entities are composed of System Functions from the SV-4

3. “Interfaces” in “FMEA” are called System Interfaces which are composed of System Data Exchanges which are the lines on the SV-4
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4. We are counting each group of System Interfaces FROM a System Entity TO a System Entity as 1 “Interface”, with the quantity of System Interfaces indicating complexity.  In the above example:

a. Time and Attendance - 2

b. Payroll – 2

c. Funds Disbursement – 1

5. SV-6 System Information Exchange Matrix – lists all of the System Interfaces, Data Exchanges, and From and To System Entities
6. Using the SV-1, locate the entity name. 

7. After locating the entity name, count the number of boxes that have a number; this number is the total number of interfaces.

8. Assign the following complexity levels (see below) to the interfaces based on the number in the box (e.g., a box with the number 5 should be assigned a medium complexity level to the interface):

a. 1-3 data exchanges = low complexity

b. 4-6 data exchanges = medium complexity

c. 7 or more data exchanges = high complexity

9. Estimate Interface costs using the rates applicable to the Segment size.
Interim Interfaces

1. Count legacy system interfaces from the DOORS database for each segment.

2. Cost each legacy system interface as a medium complexity interface.

Cost Calculation:

The following framework will be used to calculate Interface costs:

Total Interface Costs = Total “To-Be” Interface Costs + Total Interim Interface Costs

“To-Be” Cost per Interface = (INTSFTE, INTMFTE, or INTLFTE) X (INTSLR, INTMLR, or INTLLR) X (INTSH, INTMH, or INTLH)

	Complexity
	FTE
	Rate
	Hours
	Interface Cost

	Low
	
	
	
	

	Medium
	
	
	
	

	High
	
	
	
	


Interim Cost per Interface = INTMFTE X INTMLR X INTMH

CES Name: Conversions

Definition:

This Cost Element captures the costs to perform data migration, data cleansing, and data transformation between two systems to satisfy an FMEA Segment.  Conversions provide for changing the system operation from one platform to another but exclude data clean up or reconciliation. 

Methodology:

Conversion costs consist of two components: (1) The cost of acquiring a conversion tool and (2) the labor involved in operating that tool.  The number and complexity of Conversions is determined as below:

1. Identify number of data stores for each system entity by using the SV-4.

2. Linkage of system entity to Segment yields number of target data stores by Segment.

3. Identify number of existing systems by Segment from SV-8.

4. Assume one conversion per existing system for each target data store.

5. Determine complexity of conversion from type of data in existing system from SV-8.

a. Low Complexity: Summary data, reference data, not updated in operations.  Easily validated against reliable sources (i.e. validating SSN against Social Security Administration database or validating vendor name/address information against Lexis Nexis or Dunn and Bradstreet).

b. Medium Complexity: Transactional data that may be updated during operations.  Some data may be validated against reliable sources (i.e. validating SSN against Social Security Administration database or validating vendor name/address information against Lexis Nexis or Dunn and Bradstreet).  

c. High Complexity:  Transactional or mixture of summary/transactional data.  Unable to validate against reliable sources (i.e. validating SSN against Social Security Administration database or validating vendor name/address information against Lexis Nexis or Dunn and Bradstreet).  

6. Estimate Conversion costs using the rates applicable to the Segment size.

Cost Calculation:

The following framework will be used to calculate Conversion costs:

Conversion Cost = [(CONVLFTE, CONVMFTE, or CONVHFTE) X (CONVLLR, CONVMLR, or CONVHLR) X (CONVLH, CONVMH, or CONVHH)] + CONVSOFT

	Complexity
	Labor Category
	FTE
	Rate
	Hours
	Component Costs
	Total Conversion Cost

	Low
	Senior Analyst
	
	
	
	
	

	 
	Mid-Level Analyst
	
	
	
	
	

	 
	Personnel Cost
	
	
	
	
	

	 
	Software Cost
	
	
	
	
	

	 
	Total
	
	
	
	
	

	Medium
	Senior Analyst
	
	
	
	
	

	 
	Mid-Level Analyst
	
	
	
	
	

	 
	Personnel Cost
	
	
	
	
	

	 
	Software Cost
	
	
	
	
	

	 
	Total
	
	
	
	
	

	High
	Senior Analyst
	
	
	
	
	

	 
	Mid-Level Analyst
	
	
	
	
	

	 
	Personnel Cost
	
	
	
	
	

	 
	Software Cost
	
	
	
	
	

	 
	Total
	
	
	
	
	


CES Name: Developmental Testing

Definition:

This element captures the cost of testing a program modification during the development stage.  Developmental testing contains unit, integration, and validation testing.  Upon completion of developmental testing, the modified program is ready for operational testing. The element contains, testing tools, testing environment, contracted services/staffing and conduct of the test. The cost covers only the staff necessary to configure the test tool and conduct the test.

Methodology:

Developmental testing costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).

Cost Calculation: 

Not applicable

CES Name: Operational Testing

Definition:

This element captures the cost of testing and evaluation conducted by an independent component to assess the prospective systems utility, operational effectiveness, operational suitability, logistics supportability, cost of ownership, and need for any modifications. The operation test and evaluation conducted during the development of the FMEA will be covered in this element. This element encompasses such tests as system demonstration and qualification tests required to prove the operational capability of the delivered system. It covers contractor support consumed during this phase of the testing.  It also covers performing the logistics testing efforts to evaluate the achievement of supportability goals and the adequacy of the support for the system.  
Methodology:

Operational testing costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).

Cost Calculation: 

Not applicable

CES Name: IT Infrastructure

Definition:

This Cost Element captures the incremental cost of IT Infrastructure required by implementing an FMEA Segment – the physical layer upon which the Segment system(s) operate. It consists of Segment specific incremental changes to transmission and/or communications media. Also covered are changes or upgrades to routers, aggregators, repeaters, and other devices that control transmission paths. Infrastructure also covers the software used to send, receive, and manage the connected computers.

Methodology:

IT infrastructure costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).

Cost Calculation: 

Not applicable

CES Name: Extensions

Definition:

The Extensions Cost Element is the cost of off-the-shelf or custom-coded program modules that extend the capability of a system to meet FMEA architectural requirements.

Methodology:

The number of extensions is determined by the following methodology:  

1. Compare the FMEA architectural functions and sub-functions in each entity in a Segment with the candidate system to determine the need for extensions for the Modify Existing Procurement.  

2. If no candidate solution is identified, a typical COTS should be and the function and sub-function review should focus on an “inherently government” functionality not generally available in a COTS.  

3. If no inherently governmental functionality is noted, give the benefit of the doubt to the COTS and do not count any extensions.

Cost Calculation:

The following framework will be used to calculate Extension costs:

Extension Cost = (EXTCOTSFTE or EXTCUSTFTE) X (EXTCOTSLR or EXTCUSTLR) X (EXTCOTSH or EXTCUSTH)

	Complexity
	FTE
	Rate
	Hours
	Extension Cost

	COTS
	
	
	
	

	Custom
	
	
	
	


CES Name: Fit/Gap Analysis

Definition:

This element captures the cost of analyzing business processes against a proposed system solution by developing detailed process and transaction requirements as they apply to system Segments in the FMEA implementation.

Methodology:

Fit/Gap analysis costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).  

Cost Calculation: 

Not applicable

CES Name: Configuration

Definition:
This Cost Element captures the cost to support the setup and configuration of commercial-off-the-shelf system/software to implement a Segment of the FMEA.

Methodology:

Configuration costs will be calculated as a function of the total initiative size and duration using cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).  

The configuration costs for New Acquisition and Modify Existing Procurement Segment types are primarily driven by the size and complexity of the COTS module being implemented.  An estimate of the number of function points (CONFFP), combined with the quantity and complexity of the Interfaces, Conversions, and Extensions will be utilized for approximate Segment sizing input to cost estimating tool algorithms.

The number of function points will be determined using an analysis of commercially available ERP modules.  The function point counts for the ERP modules will be matched to the functionality type of the FMEA Segment.  This matching provides the sizing for the configuration activity.

For the New Acquisition Segment type, the following table provides estimated function point counts to use as a framework for cost estimating:

	
	Approximate Function Points

	ERP Module
	Least
	Likely
	Most

	Integration
	
	
	

	Financial Accounting
	
	
	

	Cost Accounting
	
	
	

	Fixed assets
	
	
	

	Sales distribution
	
	
	

	Materials management
	
	
	

	Production planning
	
	
	

	Quality management
	
	
	

	Plant management
	
	
	

	Human resources
	
	
	

	Workflow
	
	
	

	Project management
	
	
	

	Cost modeling
	
	
	

	Business engineering
	
	
	


For the Modify Existing Procurement Segment type, the following table provides estimated function point counts to use as a framework for cost estimating:

	
	Approximate Function Points

	Size
	Least
	Likely
	Most

	Small
	
	
	

	Medium
	
	
	

	Large
	
	
	


The following table reflects a categorization of function point counts into thresholds and sizing estimates for use in cost estimation of other related cost elements (where configuration is the primary task identified):

	Function Point Threshold
	Size

	
	Small

	
	Medium

	
	Large


Cost Calculation: 

Not applicable

CES Name: Software License

Definition:

This element captures the cost of acquiring the legal permission to use a particular COTS product.  Licenses may be limited to a specified number of users, specific physical locations or have other restrictions. A licensing agreement allowing for usage of the product for a single year may be required for each client or workstation or may be procured for each server (up to "x" number of simultaneous users), or both. Software licenses are procured initially and usually renewed annually.

Methodology

Software license costs will be used as an input to cost estimating tool algorithms and were set as a recurring cost.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).  

Cost Calculation: 

Estimated number of day-to-day users for each module will be set at (SLUSERS).  This estimate does not include users that only casually access the system (e.g. for timekeeping).  This estimate will be refined as more detailed user count information becomes available.  An industry standard annual license cost of (SLSOFT) will be used.  

CES Name: Software Maintenance

Definition:

This Cost Element captures the cost of upgrading a software product after delivery to correct faults, to improve performance or other attributes, or to adapt the product to a modified environment. 

Methodology:

Software maintenance costs will be calculated as a function of the total initiative size and duration using the cost estimating tool algorithms.  Items which will be calibrated in the SEER-SEM model from the default settings in the selected knowledge base include: (1) segment duration, (2) segment development start date, (3) operating environments, (3) labor rate, (4) software maintenance start date and duration, (4) various Segment unique characteristics, and (5) production factors (source lines of code or function points).  

Cost Calculation: 

Not applicable
CES Name: Analysis of Alternatives

Definition:

This Cost Element captures the resources required to conduct an analysis of alternatives for implementation of a Segment of the FMEA.  Analyzing alternatives is a part of the Cost As Independent Variable (CAIV) process.  The cost of an analysis of alternatives effort consists of the staff resources and related support necessary to conclude the analysis within allotted time.

Methodology:

1. Identify the Segment as small, medium, or large based on the size of the primary task for the Segment extracted from the FMEA.  For example, if Segment type is Business Process Re-engineering, then primary Segment task is the BPR Modeling/Analysis Cost Element.  Use sizing of BPR Modeling/Analysis (small, medium, or large) to drive PMO cost.

2. Estimate Analysis of Alternatives costs using the rates applicable to the Segment size.
	Segment Type
	Primary Activity

	· Policy Change
	· Change Management

	· BPR
	· BPR Modeling/Analysis

	· Outsource
	· A-76 Analysis

	· MES
	· Coding

	· MEP
	· Configuration

	· New Acquisition
	· Configuration


Cost Calculation: 

The following framework will be used for calculating Analysis of Alternatives costs:  

Analysis of Alternatives Costs = Government Personnel Cost Component + Contractor Personnel Cost Component

Government Personnel Cost Component = (AOASGFTE, AOAMGFTE, or AOALGFTE) X (AOASGLR, AOAMGLR, or AOALGLR) X (AOASGH, AOAMGH, or AOALGH)

Contractor Personnel Cost Component = (AOASCFTE, AOAMCFTE, or AOALCFTE) X (AOASCLR, AOAMCLR, or AOALGLR) X (AOASCH, AOAMCH, or AOALCH)

	Size
	Cost
	FTE
	Rate
	Hours
	Personnel Cost

	Small
	Government
	
	
	
	

	 
	Contractor
	
	
	
	

	 
	Total
	
	
	
	

	Medium
	Government
	
	
	
	

	 
	Contractor
	
	
	
	

	 
	Total
	
	
	
	

	Large
	Government
	
	
	
	

	 
	Contractor
	
	
	
	

	 
	Total
	
	
	
	


CES Name: A-76 Analysis

Definition:

This element captures the cost of conducting an A-76 Analysis for implementation of a Segment of the FMEA.

Methodology:

1. Estimate the Total Segment Population (TSP).  The size of the study will be determined based on the TSP, which calculated as a distribution of total DoD civilian employees by job role from the Defense Manpower Data Center (DMDC) across FMEA segments.

2. Apply the standard cost per person (A76CPS) to the study size to determine the total cost of the A‑76 Analysis.

Cost Calculation: 

The following framework will be used to calculate A-76 Analysis costs:

Total A-76 Analysis Cost = TSP X A76CPS  

The following table reflects a categorization of function point counts into thresholds and sizing estimates for use in cost estimation of other related cost elements (where A-76 analysis is the primary task identified):

	Size Category
	Total Segment Population Threshold

	Large
	

	Medium
	

	Small
	


CES Name: Workforce Transition

Definition:

This element captures the cost of Federal workforce entitlements that accrue as a result of the implementation of a Segment of the FMEA. The cost covers Voluntary Separation Incentive Pay (VSIP) and compensation for existing leave balances.

Methodology:

1. Estimate the Total Segment Population (TSP).  The size of the workforce transition will be determined based on the TSP, which calculated as a distribution of total DoD civilian employees by job role from the Defense Manpower Data Center (DMDC) across FMEA segments.

2. Determine the percentage of Government Employees affected by the workforce transition (WTVAPER for VERA/VSIP or WTRAPER for RIF).

3. Apply the WTVAPER or WTRAPER percentage to the TSP to calculate the number of people affected by the workforce transition.

4. Apply the cost per person of the workforce transition (WTVCPE for VERA/VSIP or WTRCPE for RIF) to calculate the total cost of the workforce transition.  

5. Sum the VERA/VSIP and RIF costs to arrive at the total workforce transition costs.  

Cost Calculation: 

The following framework will be used to calculate Workforce Transition costs:

Workforce Transition  = VERA/VSIP Cost + RIFS Cost 

VERA/VSIP Cost = WTVAPER X  TSP X WTVCPE

RIF Cost = WTRAPER X TSP X WTRCPE

Framework of Durations for Each Segment Type to be used for all CES

	 
	Duration (in months)

	Segment Type
	Small
	Medium
	Large

	Policy Change
	
	
	

	BPR
	
	
	

	Outsource
	
	
	

	MES
	
	
	

	MEP
	
	
	

	New Acquisition
	
	
	








� GSA Study: “Workplace Evaluation Study” November, 1999


� As of December 2002.


� GSA Study: “Workplace Evaluation Study” November, 1999


� Add 1 day to the class time for setup.
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