October 31, 2006
Re: Dissertation Research on Systems Engineering Estimation

Dear Respondent,
Thank you for taking the time to complete this survey. 

This survey will take approximately 20 minutes to complete. The purpose of survey is twofold; 1) to understand the perceptions associated with systems engineering estimation and 2) to discern similarities and differences associated with the availability of key project parameters at various stages of the life cycle. 

The study will help companies develop practical strategies for adopting systems engineering estimation techniques and tools.
This research is conducted under the supervision of Dr. Howard Eisner in the Engineering Management and Systems Engineering department of the George Washington University. 
Your responses will be held in strict confidence and complete anonymity will be honored.
Once again, thank you for your participation,

Chris Miller

Doctoral candidate in Systems Engineering

(703) 209-2986    

miller@systemsandsoftware.org 
Directions:
This survey asks for your opinion about data availability within your organization. This survey has three parts. The first section collects the standard contact and demographic information. The second section contains questions about your usage and required confidence in systems engineering estimates. The third section asks you to assess the 18 input variables from the Constructive Systems Engineering Cost Model (COSYSMO). In this section, darken a single circle for each key milestone that best represents your experience.
Definition of Key Terms & Acronyms:
The survey is designed to collect data as efficiently as possible. The following terms and their respective definitions will help clarify the questions in this survey:
· Estimation accuracy  - a range expressed as a plus or minus ‘x%’ (i.e., you expect the estimation to be within x% of the actual cost or effort)
· Expected – desired level of accuracy 
· Required  - minimum level of accuracy (to be relevant in making decisions)
· Actual count available – data exists for this parameter about the project being estimated 
· Could not provide a number – data does not exist, and you would not know how to estimation the parameter 
· Abstain – Choose not to answer this question
· Level of confidence – Your comfort level in scoring the cost driver against the scale provided
Acronyms are used to represent key life cycle milestone or activities that utilize estimates. The following definitions are to help you answer the survey:

	Milestone /Activity
	Description

	BNB (Bid/No Bid)
	An internal decision gate weighs the contents of the project proposal (in DoD acquisition this is commonly in the form a Request-for-Proposal or RFP) against their estimate to perform.  At this internal decision gate, an organization decides to either submit a proposal or walk away from the procurement.

	CN (Contract Negotiations)
	This activity addresses the final stages of contract award when the acquisition organization and the selected supplier will enter in to final contract negotiations to finalize the parameters of the contract.

	EPC (End of Planning Phase)
	A supplier activity that relies on having an estimate at the end of the planning cycle to evaluate the feasibility of the project plan just prior to making to the official baseline. 

	SRR (System Requirements Review)
	Common DoD milestone in the Demonstration and Validation Phase (or Phase 1) prior to Source Selection. Draft versions exists for Top-level System Specification, System Architecture, and Functional Baseline. Focus is on Understanding Customer Requirements 

	PDR (Preliminary Design Review)
	‘Design-to’ specifications exist. Common DoD milestone in the Engineering & Manufacturing Development Phase (or Phase 3) prior to Production and deployment.  

	CDR (Critical Design Review)
	‘Build-to’ specifications exist. Common DoD milestone in the Engineering & Manufacturing Development Phase (or Phase 3) prior to Production and deployment.  


I. Respondent Information
Please fill in the your information below.
1. Name (Optional): 

      …………………………………………

2. Company, Agency and Division: 
       …………………………………………

3. Position Level:   
__ Executive   __Manager/Director   __ Technical Staff/Engineer
__ Support Staff

     __ Other, please specify: …………………………………………..….

4. Relevant System Domains: (Check all that apply) 


__ Manufacturing & Process Industries
__ IT / Telecommunications 

            __ Consulting 




__ Financial/Banking/Accounting
    __ Healthcare/Pharmaceutical

__ Software Develop.


__ Federal Government(including military)
__ Architecture/ Engineering


__ Education


    

__ Energy (coal, gas, oil, electric)

__ Other - Please specify: ………………………

5. Company Size:  

__ < 9 people      __ 10 - 99        __ 100 - 999       __ 1,000 -10,000      __ >10,000

6. Highest Level of Education completed:  

__ (High School)    __ (Associates)    __ (Bachelors)    __ (Masters)    __ (Doctorate)

7. Years of Professional Work Experience:

__ (< 3 years)    __ (3-5 years)    __ (5-10 years)    __ (10-15years)   __ (>15 years)

8. Years of Systems Engineering Experience:

__ (< 3 years)    __ (3-5 years)    __ (5-10 years)    __ (10-15years)   __ (>15 years)

9. Years of Estimating Experience:

__ (< 3 years)    __ (3-5 years)    __ (5-10 years)    __ (10-15years)   __ (>15 years)

II. Systems Engineering Estimation 

This part of the survey asks for your desired accuracy in estimates of systems engineering effort at key project milestones.  

1. Rate your expected estimation accuracy in an estimate of systems engineering cost for a project for each of the milestones below:
                                                 Estimation Accuracy (within x% of actual cost)                          
      Milestone                         (± 5%)            (± 10%)               (± 25%)               (± 50%)           (± 100%)          

BNB
    
       o                 o                   o                   o                  o

CN
    
                  o                 o                   o                   o                  o
EPC
    
       o                 o                   o                   o                  o
SRR               
       o                 o                   o                   o                  o

PDR               
       o                 o                   o                   o                  o

CDR                 
        o                 o                   o                   o                  o
2.
 Rate your required estimation accuracy in an estimate of systems engineering cost for a project for each of the milestones below:

                                                 Estimation Accuracy (within x% of actual cost)                          
      Milestone                         (± 5%)            (± 10%)               (± 25%)               (± 50%)           (± 100%)          

BNB
    
       o                 o                   o                   o                  o

CN
    
                  o                 o                   o                   o                  o
EPC
    
       o                 o                   o                   o                  o
SRR               
       o                 o                   o                   o                  o

PDR               
       o                 o                   o                   o                  o

CDR                 
        o                 o                   o                   o                  o
III. COSYSMO Inputs

This part of the survey asks for your assessment of the COSYSMO model’s input parameters at the same key project milestones as defined in Section II. The COSYSMO has two types of input variables; size drivers and cost drivers. The size drivers are numerical counts and the multiplier input parameters require the ability to be ranked against a scale. Each of the input parameters in the COSYSMO are provided (text located in the boxed area was taken verbatim from the COSYSMO model). After reading the input description, indicate whether this data is typically available, or provide the highest level of confidence with which you could estimate the parameter at the given milestone.   

Size Drivers

1. Number of System Requirements     

This driver represents the number of requirements for the system-of-interest at a specific level of design.  The quantity of requirements includes those related to the effort involved in system engineering the system interfaces, system specific algorithms, and operational scenarios.  Requirements may be functional, performance, feature, or service-oriented in nature depending on the methodology used for specification.  They may also be defined by the customer or contractor.  Each requirement may have effort associated with is such as V&V, functional decomposition, functional allocation, etc.  System requirements can typically be quantified by counting the number of applicable shalls/wills/shoulds/mays in the system or marketing specification.  Note: some work is involved in decomposing requirements so that they may be counted at the appropriate system-of-interest.

	Easy
	Nominal
	Difficult

	- Simple to implement
	- Familiar
	- Complex to implement or engineer

	- Traceable to source
	- Can be traced to source with some effort
	- Hard to trace to source

	- Little requirements overlap
	- Some overlap
	- High degree of requirements overlap


Using the definition above and based on your experience select the highest confidence you would have if you had to provide/estimate the Number of System Requirements at each of the key milestones below:

	
	Milestone
	Level of Confidence

	
	
	Actual count Available
	Estimate within
	Could not provide a number
	Abstain

	
	
	
	± 10%
	± 25%
	± 50%
	
	

	1A
	BNB
	o
	o
	o
	o
	o
	o

	1B
	CN
	o
	o
	o
	o
	o
	o

	1C
	EPC
	o
	o
	o
	o
	o
	o

	1D
	SRR
	o
	o
	o
	o
	o
	o

	1E
	PDR
	o
	o
	o
	o
	o
	o

	1F
	CDR
	o
	o
	o
	o
	o
	o


2. Number of System Interfaces

This driver represents the number of shared physical and logical boundaries between system components or functions (internal interfaces) and those external to the system (external interfaces). These interfaces typically can be quantified by counting the number of external and internal system interfaces among ISO/IEC 15288-defined system elements.
	Easy
	Nominal
	Difficult

	- Simple message
	- Moderate complexity
	- Complex protocol(s)

	- Uncoupled
	- Loosely coupled
	- Highly coupled

	- Strong consensus
	- Moderate consensus
	- Low consensus

	- Well behaved
	- Predictable behavior
	- Poorly behaved


Using the definition above, indicate the highest confidence you would have if you had to provide/estimate the Number of System Interfaces at each of the key milestones below:
	
	Milestone
	Level of Confidence

	
	
	Actual count Available
	Estimate within
	Could not provide a number
	Abstain

	
	
	
	± 10%
	± 25%
	± 50%
	
	

	2A
	BNB
	o
	o
	o
	o
	o
	o

	2B
	CN
	o
	o
	o
	o
	o
	o

	2C
	EPC
	o
	o
	o
	o
	o
	o

	2D
	SRR
	o
	o
	o
	o
	o
	o

	2E
	PDR
	o
	o
	o
	o
	o
	o

	2F
	CDR
	o
	o
	o
	o
	o
	o


3. Number of System-Specific Algorithms

This driver represents the number of newly defined or significantly altered functions that require unique mathematical algorithms to be derived in order to achieve the system performance requirements. As an example, this could include a complex aircraft tracking algorithm like a Kalman Filter being derived using existing experience as the basis for the all aspect search function. Another example could be a brand new discrimination algorithm being derived to identify friend or foe function in space-based applications. The number can be quantified by counting the number of unique algorithms needed to realize the requirements specified in the system specification or mode description document.

	Easy
	Nominal
	Difficult

	- Algebraic
	- Straight forward calculus
	- Complex constrained optimization; pattern recognition

	- Straightforward structure
	- Nested structure with decision logic
	- Recursive in structure 

  with distributed control

	- Simple data
	- Relational data
	- Noisy, ill-conditioned data

	- Timing not an issue
	- Timing a constraint
	- Dynamic, with timing and uncertainty issues

	- Adaptation of library-based solution
	- Some modeling involved
	- Simulation and modeling involved


Indicate the highest confidence you would have if you had to provide/estimate the Number of System-Specific Algorithms at each of the key milestones below:

	
	Milestone
	Level of Confidence

	
	
	Actual count Available
	Estimate within
	Could not provide a number
	Abstain

	
	
	
	± 10%
	± 25%
	± 50%
	
	

	3A
	BNB
	o
	o
	o
	o
	o
	o

	3B
	CN
	o
	o
	o
	o
	o
	o

	3C
	EPC
	o
	o
	o
	o
	o
	o

	3D
	SRR
	o
	o
	o
	o
	o
	o

	3E
	PDR
	o
	o
	o
	o
	o
	o

	3F
	CDR
	o
	o
	o
	o
	o
	o


4. Number of Operational Scenarios

This driver represents the number of operational scenarios that a system must satisfy. Such scenarios include both the nominal stimulus-response thread plus all of the off-nominal threads resulting from bad or missing data, unavailable processes, network connections, or other exception-handling cases.  The number of scenarios can typically be quantified by counting the number of system test thread packages or unique end-to-end tests used to validate the system functionality and performance or by counting the number of use cases, including off-nominal extensions, developed as part of the operational architecture.
	Easy
	Nominal
	Difficult

	- Well defined
	- Loosely defined
	- Ill defined

	- Loosely coupled
	- Moderately coupled
	- Tightly coupled or many dependencies/conflicting requirements

	- Timelines not an issue
	- Timelines a constraint
	- Tight timelines through scenario network

	- Few, simple off-nominal threads
	- Moderate number or complexity of off-nominal threads
	- Many or very complex off-nominal threads


Indicate the highest confidence you would have if you had to provide/estimate the Number of Operational Scenarios at each of the key milestones below:

	
	Milestone
	Level of Confidence

	
	
	Actual count Available
	Estimate within
	Could not provide a number
	Abstain

	
	
	
	± 10%
	± 25%
	± 50%
	
	

	4A
	BNB
	o
	o
	o
	o
	o
	o

	4B
	CN
	o
	o
	o
	o
	o
	o

	4C
	EPC
	o
	o
	o
	o
	o
	o

	4D
	SRR
	o
	o
	o
	o
	o
	o

	4E
	PDR
	o
	o
	o
	o
	o
	o

	4F
	CDR
	o
	o
	o
	o
	o
	o


Cost Drivers

5. Requirements understanding 

This cost driver rates the level of understanding of the system requirements by all stakeholders including the systems, software, hardware, customers, team members, users, etc.  Primary sources of added systems engineering effort are unprecedented systems, unfamiliar domains, or systems whose requirements are emergent with use.
	Very low
	Low
	Nominal
	High
	Very High

	Poor: emergent requirements or unprecedented system
	Minimal: many undefined areas
	Reasonable: some undefined areas 
	Strong: few undefined areas
	Full understanding of requirements, familiar system


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	5A
	BNB
	o
	o
	o
	o
	o

	5B
	CN
	o
	o
	o
	o
	o

	5C
	EPC
	o
	o
	o
	o
	o

	5D
	SRR
	o
	o
	o
	o
	o

	5E
	PDR
	o
	o
	o
	o
	o

	5F
	CDR
	o
	o
	o
	o
	o


6. Architecture understanding 

This cost driver rates the relative difficulty of determining and managing the system architecture in terms of platforms, standards, components (COTS/GOTS/NDI/new), connectors (protocols), and constraints.  This includes tasks like systems analysis, tradeoff analysis, modeling, simulation, case studies, etc.

	Very low
	Low
	Nominal
	High
	Very High

	Poor understanding of architecture and COTS, unprecedented system
	Minimal understanding of architecture and COTS, many unfamilar areas
	Reasonable understanding of architecture and COTS, some unfamiliar areas 
	Strong understanding of architecture and COTS, few unfamiliar areas
	Full understanding of architecture, familiar system and COTS

	>6 level WBS
	5-6 level WBS
	3-4 level WBS
	2 level WBS
	 


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:
	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	6A
	BNB
	o
	o
	o
	o
	o

	6B
	CN
	o
	o
	o
	o
	o

	6C
	EPC
	o
	o
	o
	o
	o

	6D
	SRR
	o
	o
	o
	o
	o

	6E
	PDR
	o
	o
	o
	o
	o

	6F
	CDR
	o
	o
	o
	o
	o


7. Stakeholder team cohesion 

Represents a multi-attribute parameter which includes leadership, shared vision, diversity of stakeholders, approval cycles, group dynamics, IPT framework, team dynamics, trust, and amount of change in responsibilities.  It further represents the heterogeneity in stakeholder community of the end users, customers, implementers, and development team.

	
	Very Low
	Low
	Nominal
	High
	Very High

	Culture
	Stakeholders with diverse expertise, task nature, language, culture, infrastructure

Highly heterogeneous stakeholder communities
	Heterogeneous stakeholder community

Some similarities in language and culture
	Shared project culture
	Strong team cohesion and project culture

Multiple similarities in language and expertise
	Virtually homogeneous stakeholder communities

Institutionalized project culture

	Compatibility
	Highly conflicting organizational objectives
	Converging organizational objectives
	Compatible organizational objectives
	Clear roles & responsibilities
	Strong mutual advantage to collaboration

	Familiarity and trust
	Lack of trust
	Willing to collaborate, little experience
	Some familiarity and trust
	Extensive successful collaboration
	Very high level of familiarity and trust


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	7A
	BNB
	o
	o
	o
	o
	o

	7B
	CN
	o
	o
	o
	o
	o

	7C
	EPC
	o
	o
	o
	o
	o

	7D
	SRR
	o
	o
	o
	o
	o

	7E
	PDR
	o
	o
	o
	o
	o

	7F
	CDR
	o
	o
	o
	o
	o


8. Personnel experience/continuity 

The applicability and consistency of the staff at the initial stage of the project with respect to the domain, customer, user, technology, tools, etc.

	 
	Very low
	Low
	Nominal
	High
	Very High

	Experience
	Less than 2 months
	1 year continuous experience, other technical experience in similar job
	3 years of continuous experience
	5 years of continuous experience
	10 years of continuous experience

	Annual Turnover
	48%
	24%
	12%
	6%
	3%


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	8A
	BNB
	o
	o
	o
	o
	o

	8B
	CN
	o
	o
	o
	o
	o

	8C
	EPC
	o
	o
	o
	o
	o

	8D
	SRR
	o
	o
	o
	o
	o

	8E
	PDR
	o
	o
	o
	o
	o

	8F
	CDR
	o
	o
	o
	o
	o


9. Level of service requirements

This cost driver rates the difficulty and criticality of satisfying the ensemble of level of service requirements, such as security, safety, response time, interoperability, maintainability, Key Performance Parameters (KPPs), the “ilities”, etc.

	
	Very low
	Low
	Nominal
	High
	Very High

	Difficulty
	Simple; single dominant KPP
	Low, some coupling among KPPs
	Moderately complex, coupled KPPs
	Difficult, coupled KPPs
	Very complex, tightly coupled KPPs

	Criticality
	Slight inconvenience
	Easily recoverable losses
	Some loss
	High financial loss
	Risk to human life


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	9A
	BNB
	o
	o
	o
	o
	o

	9B
	CN
	o
	o
	o
	o
	o

	9C
	EPC
	o
	o
	o
	o
	o

	9D
	SRR
	o
	o
	o
	o
	o

	9E
	PDR
	o
	o
	o
	o
	o

	9F
	CDR
	o
	o
	o
	o
	o


10. Technology Risk

The maturity, readiness, and obsolescence of the technology being implemented.  Immature or obsolescent technology will require more Systems Engineering effort.

	
	Very Low
	Low
	Nominal
	High
	Very High

	Lack of Maturity
	Technology proven and widely used throughout industry
	Proven through actual use and ready for widespread adoption
	Proven on pilot projects and ready to roll-out for production jobs
	Ready for pilot use
	Still in the laboratory

	Lack of Readiness
	Mission proven (TRL 9)
	Concept qualified (TRL 8)
	Concept has been demonstrated (TRL 7)
	Proof of concept validated (TRL 5 & 6)
	Concept defined (TRL 3 & 4)

	Obsolescence
	 
	 
	- Technology is the state-of-the-practice

- Emerging technology could compete in future
	- Technology is stale

- New and better technology is ready for pilot use
	- Technology is outdated and use should be avoided in new systems

- Spare parts supply is scarce 


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	10A
	BNB
	o
	o
	o
	o
	o

	10B
	CN
	o
	o
	o
	o
	o

	10C
	EPC
	o
	o
	o
	o
	o

	10D
	SRR
	o
	o
	o
	o
	o

	10E
	PDR
	o
	o
	o
	o
	o

	10F
	CDR
	o
	o
	o
	o
	o


11. # of recursive levels in the design

The number of levels of design related to the system-of-interest (as defined by ISO/IEC 15288) and the amount of required SE effort for each level.

	
	Very Low
	Low
	Nominal
	High
	Very High

	Number of levels
	1
	2
	3-5
	6-7
	>7

	Required SE effort
	Focused on single product
	Some vertical and horizontal coordination
	More complex interdependencies coordination, and tradeoff analysis
	Very complex interdependencies coordination, and tradeoff analysis
	Extremely complex interdependencies coordination, and tradeoff analysis


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	11A
	BNB
	o
	o
	o
	o
	o

	11B
	CN
	o
	o
	o
	o
	o

	11C
	EPC
	o
	o
	o
	o
	o

	11D
	SRR
	o
	o
	o
	o
	o

	11E
	PDR
	o
	o
	o
	o
	o

	11F
	CDR
	o
	o
	o
	o
	o


12. Documentation match to life cycle needs 

The formality and detail of documentation required to be formally delivered based on the life cycle needs of the system.

	
	Very low
	Low
	Nominal
	High
	Very High

	Formality
	General goals, stories
	Broad guidance, flexibility is allowed
	Risk-driven degree of formality
	Partially streamlined process, largely standards-driven
	Rigorous, follows strict standards and requirements

	Detail
	Minimal or no specified documentation and review requirements relative to life cycle needs
	Relaxed documentation and review requirements relative to life cycle needs
	Risk-driven degree of formality, amount of documentation and reviews in sync and consistent with life cycle needs of the system
	High amounts of documentation, more rigorous relative to life cycle needs, some revisions required
	Extensive documentation and review requirements relative to life cycle needs, multiple revisions required


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	12A
	BNB
	o
	o
	o
	o
	o

	12B
	CN
	o
	o
	o
	o
	o

	12C
	EPC
	o
	o
	o
	o
	o

	12D
	SRR
	o
	o
	o
	o
	o

	12E
	PDR
	o
	o
	o
	o
	o

	12F
	CDR
	o
	o
	o
	o
	o


13. # and diversity of installations/platforms

The number of different platforms that the system will be hosted and installed on.  The complexity in the operating environment (space, sea, land, fixed, mobile, portable, information assurance/security, constraints on size weight, and power).  For example, in a wireless network it could be the number of unique installation sites and the number of and types of fixed clients, mobile clients, and servers.  Number of platforms being implemented should be added to the number being phased out (dual count).

	
	Nominal
	High
	Very High
	Extra High

	Sites/

installations
	Single installation site or configuration
	2-3 sites or diverse installation configurations
	4-5 sites or diverse installation configurations
	>6 sites or diverse installation configurations

	Operating environment
	Existing facility meets all known environmental operating requirements
	Moderate environmental constraints; controlled environment (i.e., A/C, electrical)
	Ruggedized mobile land-based requirements; some information security requirements.  Coordination between 1 or 2 regulatory or cross functional agencies required.
	Harsh environment (space, sea airborne) sensitive information security requirements. Coordination between 3 or more regulatory or cross functional agencies required.

	Platforms
	<3 types of platforms being installed and/or being phased out/replaced
	4-7 types of platforms 

being installed and/or being phased out/replaced
	8-10 types of platforms 

being installed and/or being phased out/replaced
	>10 types of platforms being installed and/or being phased out/replaced

	
	Homogeneous platforms
	Compatible platforms
	Heterogeneous, but compatible platforms
	Heterogeneous, incompatible platforms

	
	Typically networked using a single industry standard protocol
	Typically networked using a single industry standard protocol and multiple operating systems
	Typically networked using a mix of industry standard protocols and proprietary protocols; single operating systems
	Typically networked using a mix of industry standard protocols and proprietary protocols; multiple operating systems


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	13A
	BNB
	o
	o
	o
	o
	o

	13B
	CN
	o
	o
	o
	o
	o

	13C
	EPC
	o
	o
	o
	o
	o

	13D
	SRR
	o
	o
	o
	o
	o

	13E
	PDR
	o
	o
	o
	o
	o

	13F
	CDR
	o
	o
	o
	o
	o


14. Migration complexity 

This cost driver rates the extent to which the legacy system affects the migration complexity, if any.  Legacy system components, databases, workflows, environments, etc., may affect the new system implementation due to new technology introductions, planned upgrades, increased performance, business process reengineering, etc.

	
	Nominal
	High
	Very High
	Extra High

	Legacy contractor
	Self; legacy system is well documented.  Original team largely available
	Self; original development team not available; most documentation available
	Different contractor; limited documentation
	Original contractor out of business; no documentation available

	Effect of legacy system on new system
	Everything is new; legacy system is completely replaced or non-existent
	Migration is restricted to integration only
	Migration is related to integration and development
	Migration is related to integration, development, architecture and design


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	14A
	BNB
	o
	o
	o
	o
	o

	14B
	CN
	o
	o
	o
	o
	o

	14C
	EPC
	o
	o
	o
	o
	o

	14D
	SRR
	o
	o
	o
	o
	o

	14E
	PDR
	o
	o
	o
	o
	o

	14F
	CDR
	o
	o
	o
	o
	o


15. Personnel/team capability 

Composite intellectual capability of a team of Systems Engineers (compared to the national pool of SEs) to analyze complex problems and synthesize solutions.

	Very Low
	Low
	Nominal
	High
	Very High

	15th percentile
	35th percentile
	55th percentile
	75th percentile
	90th percentile


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	15A
	BNB
	o
	o
	o
	o
	o

	15B
	CN
	o
	o
	o
	o
	o

	15C
	EPC
	o
	o
	o
	o
	o

	15D
	SRR
	o
	o
	o
	o
	o

	15E
	PDR
	o
	o
	o
	o
	o

	15F
	CDR
	o
	o
	o
	o
	o


16. Process capability 

The consistency and effectiveness of the project team at performing SE processes.  This may be based on assessment ratings from a published process model (e.g., CMMI, EIA-731, SE-CMM, ISO/IEC15504).  It can also be based on project team behavioral characteristics, if no assessment has been performed.

	 
	Very low
	Low
	Nominal
	High
	Very High
	Extra High

	Assessment Rating (Capability or Maturity)
	Level 0 (if continuous model)
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	Project Team Behavioral Characteristics
	Ad Hoc approach to process performance
	Performed SE process, activities driven only by immediate contractual or customer requirements, SE focus limited
	Managed SE process, activities driven by customer and stakeholder needs in a suitable manner, SE focus is requirements through design, project-centric approach – not driven by organizational processes
	Defined SE process, activities driven by benefit to project, SE focus is through operation, process approach driven by organizational processes tailored for the project
	Quantitatively Managed SE process, activities driven by SE benefit, SE focus on all phases of the life cycle
	Optimizing  SE process, continuous improvement, activities driven by system engineering and organizational benefit, SE focus is product life cycle & strategic applications

	SEMP Sophistication
	Management judgment is used
	SEMP is used in an ad-hoc manner only on portions of the project that require it
	Project uses a SEMP with some customization
	Highly customized SEMP exists and is used throughout the organization 
	The SEMP is thorough and consistently used; organizational rewards are in place for those that improve it
	Organization develop best practices for SEMP; all aspects of the project are included in the SEMP; organizational rewards exist for those that improve it


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	16A
	BNB
	o
	o
	o
	o
	o

	16B
	CN
	o
	o
	o
	o
	o

	16C
	EPC
	o
	o
	o
	o
	o

	16D
	SRR
	o
	o
	o
	o
	o

	16E
	PDR
	o
	o
	o
	o
	o

	16F
	CDR
	o
	o
	o
	o
	o


17. Multisite coordination 

Location of stakeholders, team members, resources, corporate collaboration barriers.

	
	Very low
	Low
	Nominal
	High
	Very High
	Extra High

	Collocation
	International, severe time zone impact
	Multi-city and multi-national, considerable time zone impact
	Multi-city or multi-company, some time zone effects
	Same city or metro area
	Same building or complex, some co-located stakeholders or onsite representation
	Fully co-located stakeholders

	Communications
	Some phone, mail
	Individual phone, FAX
	Narrowband e-mail
	Wideband electronic communication
	Wideband electronic communication, occasional video conference
	Interactive multimedia

	Corporate collaboration barriers
	Severe export and security restrictions
	Mild export and security restrictions
	Some contractual & Intellectual property constraints
	Some collaborative tools & processes in place to facilitate or overcome, mitigate barriers
	Widely used and accepted collaborative tools & processes in place to facilitate or overcome, mitigate barriers
	Virtual team environment fully supported by interactive, collaborative tools environment


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	17A
	BNB
	o
	o
	o
	o
	o

	17B
	CN
	o
	o
	o
	o
	o

	17C
	EPC
	o
	o
	o
	o
	o

	17D
	SRR
	o
	o
	o
	o
	o

	17E
	PDR
	o
	o
	o
	o
	o

	17F
	CDR
	o
	o
	o
	o
	o


18. Tool support 

Coverage, integration, and maturity of the tools in the Systems Engineering environment.

	Very low
	Low
	Nominal
	High
	Very High

	No SE tools
	Simple SE tools, little integration
	Basic SE tools moderately integrated throughout the systems engineering process
	Strong, mature SE tools, moderately integrated with other disciplines
	Strong, mature proactive use of SE tools integrated with process, model-based SE and management systems


Using the definition and scale above, indicate your level of confidence in rating this cost factor for each milestone below:

	
	Milestone
	Level of Confidence

	
	
	Very low
	Low
	Average
	High
	Very high

	18A
	BNB
	o
	o
	o
	o
	o

	18B
	CN
	o
	o
	o
	o
	o

	18C
	EPC
	o
	o
	o
	o
	o

	18D
	SRR
	o
	o
	o
	o
	o

	18E
	PDR
	o
	o
	o
	o
	o

	18F
	CDR
	o
	o
	o
	o
	o


Thank you for taking time to complete this survey

Please email the completed survey to: miller@systemsandsoftware.org

Or you may mail it or fax it to: 
Chris Miller 

6016 Fort Hunt Road
Alexandria, VA 22307     
Fax:  (703) 742-7350


If you want to receive a copy of the results of this research upon completion, please provide your email address:  ______________________________________________________
Comments:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

