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COSYSMO Data Collection Instrument

Introduction

The purpose of this form is to collect information to be used as inputs to COSYSMO (Constructive Systems Engineering Cost Model) currently under development by the Center for Software Engineering at USC.  This effort is sponsored by the Center for Software Engineering’s affiliate organizations and the International Council on Systems Engineering (INCOSE). 

We ask that you select a system of interest and provide as much information as possible on its Systems Engineering hours, functional size, and cost drivers.  Please make sure that the system of interest is at or near completion.  Only use one form per system of interest.  Some of the information requested in this form may be readily available and some if it may have to be estimated to the best of your knowledge.  If some of your answers require you to make assumptions, please include the assumptions in the space provided.  More information is better than less.  The completed form will be treated as proprietary information and is covered by non-disclosure agreements signed with USC-CSE.  If no agreement is in place, one can be produced to cover this data collection effort.

Each data collection form received will be assigned a three-digit Organization Identification (OID) number and a three-digit Project Identification Number (PID) by the USC-CSE.  The Primary Data POC will be notified of these assignments to facilitate follow-on communications.  These numbers will be used to protect the identity of the organizations and the data they provide.  For more information, visit: www.valerdi.com/cosysmo.  Please submit forms via e-mail to:  


Ricardo Valerdi


University of Southern California - Center for Software Engineering


E-mail: rvalerdi@sunset.usc.edu

Phone: (213) 440-4378   ( call this number if you have any questions
1. General Information

1.1.1 Organization ID               (for USC-CSE use only)

1.1.2 Project/System of Interest ID (assigned by the Primary Data POC)      
1.1.3  Name(s) of Person(s) that provided input for this form, Primary Data POC first       
	Name
	E-mail
	Phone

	     
	     
	     

	     
	     
	     

	     
	     
	     


1.1.4 Company name & business division              
1.1.5 Date prepared/modified      
2. Project Description

2.1 Stakeholders


How many diverse stakeholders are involved in the project?


# of acquirers:       

# of oversight/integrators:       

# of end-users:      

# of partners:  (includes sub and co-contractors)      

Other: Description        Quantity      
2.2 Application Domain.

What domain would best describe this system? (Check all that apply)

	 FORMCHECKBOX 
 Agriculture
	 FORMCHECKBOX 
 Aircraft/Avionics (Commercial jets, helicopters, avionics devices)
	 FORMCHECKBOX 
 Automotive / Motor Vehicles (cars, trucks, buses, etc.)

	 FORMCHECKBOX 
 Data Systems/Information Technology (health care, legal, business records and databases, etc.)
	 FORMCHECKBOX 
 Energy (coal, gas, oil, electric production and distribution, etc.)
	 FORMCHECKBOX 
 Environmental/Waste Mgt (restoration, preservation, conservation, waste mgt, etc.)

	 FORMCHECKBOX 
 Financial
	 FORMCHECKBOX 
 Geographic Information
	 FORMCHECKBOX 
 Infrastructure (Facilities, urban planning, asset mgt, etc.)

	 FORMCHECKBOX 
 Manufacturing
	 FORMCHECKBOX 
 Marine (Boats, ships, etc)
	 FORMCHECKBOX 
 Medical Technology (Medical systems, devices, treatments)

	 FORMCHECKBOX 
 Military/Defense (Tanks, Missiles, etc.)
	 FORMCHECKBOX 
 Natural Resource Management (Water, etc.)
	 FORMCHECKBOX 
 Pharmaceutical/Chemical

	 FORMCHECKBOX 
 Scientific/Research
	 FORMCHECKBOX 
 Space Systems
	 FORMCHECKBOX 
 Telecommunications

	 FORMCHECKBOX 
 Transportation Systems (Railway, Air traffic, Highway, Waterway, etc.)
	 FORMCHECKBOX 
 Other      
	


2.3 System category/characterization

Provide a brief description of the system of interest:

     
Select the category that best describes the system of interest:

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Information Processing

i.e., software intensive system
	Command, Control, Communications, Computer, Intelligence, Surveillance, & Reconnaissance

i.e., satellite ground station
	Machine

i.e., satellite launch vehicle, airplane


	System of Systems

i.e., GPS satellite network, Future Combat System




What is the approximate ratio of hardware to software of the system of interest (in $ or labor terms)?

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	100% Hardware
	75% HW, 25% SW
	50% HW, 50% SW
	25% HW, 75% SW
	100% Software


2.4 System Type


Describe the system of interest:

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	New system; no existing system in place
	Upgrade of an existing system
	New system replacing old system or follow on to existing system, disposal required


3. Project Scope Information

3.1 ISO/IEC 15288 & EIA/ANSI 632 System Life Cycle Scope

Indicate the life cycle stage(s) covered by the system of interest. (check all that apply)

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Conceptualize


	Develop


	Oper Test 

& Eval


	Transition to Operation


	Operate, Maintain, or Enhance


	Replace or Dismantle




3.2 Project length

Start date:        (mm/yy)

End date:        (mm/yy)

3.3 Success rating for the project: Please provide an overall rating for the project.
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	Significant problems, would not do this project again
	Some problems; took some effort to keep viable
	OK; stayed out of trouble
	Successful; did the big things right
	Very successful; did almost everything right


4. Project Effort Information

4.1 How many total systems engineering hours were documented on this project?      
If available, provide the percent distribution of systems engineering hours among the following life cycle phases. (Note: the scope of the effort must match the answer in section 3.1)

	     
	     
	     
	     
	     
	     

	Conceptualize


	Develop


	Oper Test 

& Eval


	Transition to Operation


	Operate, Maintain, or Enhance


	Replace or Dismantle




4.2 If available, provide the % distribution of the total hours provided in question 4.1 for the following 33 systems engineering tasks as defined by EIA/ANSI 632.  These tasks represent the current scope of COSYSMO; however, if your project involves a different set of activities please provide additional information at the bottom of the table.
	EIA/ANSI 632 Task
	Definition
	% of total SE hours

	1. Product Supply
	Assess acquisition request, offer or directive, negotiate agreement, deliver products
	     

	2. Product Acquisition
	Prepare acquisition requests, evaluate supplier response, make offer, negotiate agreement, accept delivered products
	     

	3. Supplier Performance  
	Define supplier relationships, participate in product teams, monitor product metrics and assess products (invoke Reqs. 9-11 as applicable), flow down CONOPs requirement changes, control requirement changes, assess progress against requirements, validate products received (invoke Req. 33a) 
	     

	4. Process Implementation Strategy


	Identify: stakeholders, applicable documents, associated process approaches, applicable life cycles. Identify and define: technical process and project integration, and progress assessment. Document all of the above in a Process Implementation Strategy.
	     

	5. Technical Effort Definition
	Identify project requirements, establish information database, define risk management strategy, define product and process metrics, establish trade/off cost goals, identify TPMs, identify applicable project tasks, identify methods and tools, establish technology insertion approaches
	     

	6. Schedule and Organization
	Develop event-based and calendar-based schedules, Identify resource requirements, define staffing/discipline needs, define team and org. structure
	     

	7. Technical Plans
	Develop Engineering Plan, Risk Plan, Technical Review Plan, Validation Plans, Verification Plans, Other Applicable Plans (e.g., Human Factors, Security Plans)
	     

	8. Work Directives
	Develop work packages and generate work authorizations
	     

	9. Progress Against Plans and Schedules
	Identify events, tasks, and process metrics for monitoring, collect and analyze metrics data, compare process metrics against plans and schedules, implement required changes
	     

	10. Progress Against Requirements
	Identify product metrics to be monitored, collect and analyze product metrics data, record rationale for decisions/assumptions, compare results against requirements, identification and implementation of required changes 
	     

	11. Technical Reviews
	Identify technical review objectives and requirements, determine progress against event-based plan, establish technical review board, agenda and speakers, prepare technical review package and presentation material, conduct technical review, close-out review
	     

	12. Outcomes Management
	Capture process outcomes, perform configuration management, perform change management, perform interface management, perform risk management, perform data and document management, manage information database, manage and track requirements
	     

	13. Information Dissemination
	Provide progress status, provide planning information, disseminate approved and controlled requirements, provide formation for and from reviews, make available design data and schema, make available lessons learned, report variances, disseminate data deliverables, disseminate approved changes, disseminate directives
	     

	14. Acquirer Requirements
	Identify, collect, and prioritize acquirer's system requirements, ensure completeness and consistency of the set of collected acquirer requirements (Invoke req. 26), record set of acquirer requirements
	     

	15. Other Stakeholder Requirements
	Identify and collect other stakeholders' end product requirements, identify and collect other stakeholders' enabling product requirements,  identify and collect other stakeholders' external constraints, ensure completeness and consistency of the set of other stakeholders' requirements (invoke req. 27), record set of other stakeholder requirements.
	     

	16. System Technical Requirements
	Establish required transformation rules, priorities, inputs, outputs, states, modes, and configurations, define operational requirements, define performance requirements, analyze acquirer and other stakeholder requirements (e.g. human factor effects, capacities and timing, technology constraints, product design constraints), challenge questionable requirements, resolve identified conflict of requirements, prepare a set of acceptable system technical requirement statements, ensure completeness and consistency of the set of system technical requirements (invoke req. 28), reset the set of system technical requirements
	     

	17. Logical Solution Representations
	Select and implement one or more these four approaches (Functional Analysis, Object Oriented Analysis, Structured Analysis, Information Modeling), or another approach designated by enterprise policies, guides, or standards; Establish a set of logical solution representations (see list); Assign system technical requirements --- including performance requirements and constraints; Identify, define, and validate derived technical requirement statements (invoke Req. 25); Ensure completeness and consistency of the logical solution representations (Invoke Req. 29); Record logical solution representations and derived technical requirements
	     

	18. Physical Solution Representations
	Analyze logical solution representation sets, assigned system and derived technical requirements: Assign representations, derived technical requirements and unassigned system technical requirements to appropriate physical entities (see list)
	     

	19. Specified Requirements
	Fully characterize design solution, Ensure design solution consistency (Invoke Req. 30), Specify requirements, Record design solution and related specified requirements, Establish projects for development of enabling products
	     

	20. Implementation
	Acquire Products (Goods or Services), Validate acquired products (Invoke Req. 33), assemble/integrate validated end products, Verify integrated end products (Invoke Req. 31), Verify enabling products for each associated process (Invoke Req. 32), Validate the verified end product (Invoke Req 33b)
	     

	21. Transition to Use
	Acquire and put in place enabling products, Prepare end products for shipping or storage, Prepare the operational sites, Installation of products, Perform commissioning, provide ghosting, train users and maintenance personnel, provide in-service support
	     

	22. Effectiveness Analysis
	Plan effectiveness analyses, Analyze system cost effectiveness, analyze total ownership cost, analyze environmental impacts, analyze system effectiveness, record outcomes of effectiveness analysis
	     

	23. Tradeoff Analysis
	Plan tradeoff analysis, perform tradeoff analysis, record outcomes of tradeoff analysis
	     

	24. Risk Analysis
	Identify risks, characterize risks, prioritize risks, evaluate ways to avert risks, define and implement a plan or approach for averting each significant risk, capture and communicate risk analysis outcomes
	     

	25. Requirements Statements Validation
	Invoked by Req. No. 17, Analyze and ensure each technical requirement statement with (list of criteria), Analyze and ensure each technical requirement statements in pairs and as a set are stated with (list of criteria)
	     

	26. Acquirer Requirements Validation
	Invoked by Req. No. 14, Select methods and define procedures, Establish downward traceability, Establish upward traceability, Identify and resolve variances, Record validation results
	     

	27. Other Stakeholder Requirements Validation
	Invoked by Req. No. 15, Select methods and define procedures, Establish downward traceability, Establish upward traceability, Identify and resolve variances, Record validation results
	     

	28. System Technical Requirements Validation
	Invoked by Req. No. 16, Select methods and define procedures, Establish downward traceability, Establish upward traceability, Analyze assumptions, Analyze other system technical requirements, Identify and resolve variances, Perform Revalidation,  Record validation results
	     

	29. Logical Solution Representations Validation
	Invoked by Req. No. 17, Select methods and define procedures, Establish downward traceability, Establish upward traceability, Analyze assumptions, Identify and resolve variances, Perform Revalidation,  Record validation results
	     

	30. Design Solution Verification
	Invoked by Req. No. 19, Plan the design solution verification in accordance with the Verification Plan, the agreement, and the applicable enterprise-based life cycle phase, and level in the system structure, Perform the planned design solution verification using selected methods and procedures within the established verification environment, Perform reverification, Record verification results  
	     

	31. End Product Verification
	Invoked by Req. No. 20, Plan the end product verification in accordance with the Verification Plan, the agreement, and the applicable enterprise-based life cycle phase, and level in the system structure, Perform the planned end product verification using selected methods and procedures within the established verification environment, Perform reverification, Record verification results  
	     

	32. Enabling Product Readiness
	Invoked by Req. No. 20, Plan enabling product readiness determination in accordance with the agreement, and the applicable enterprise-based life cycle phase, and level in the system structure, Perform planned enabling product readiness determination using selected methods and procedures, Reaccomplish readiness determination, Record readiness determination results  
	     

	33. End Products Validation  
	Invoked by Req. 3. Confirmation by examination and provision of objective evidence that the specific intended use of an end product, or an aggregation of end products, is accomplished in an intended usage environment; Representative tasks include:  Determine validation exit criteria, Acquire appropriate test article, Conduct validation, Perform revalidation, Record validation results.
	     

	Additional user defined tasks:
	Definition of these user defined tasks
	% of total SE hours

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     

	     
	     
	     


5. Size Drivers 

The size drivers represent the additive part of the model.  Here you can indicate the functional size of the system via requirements, interfaces, algorithms, and/or operational scenarios.
5.1 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


Number of System Requirements:

How many requirements are Easy, Nominal, and Difficult?

	Easy
	Nominal
	Difficult

	     
	     
	     


Degree of Reuse of Requirements:

How many of the easy, nominal, or difficult requirements are being reused from other efforts?

	Easy
	Nominal
	Difficult

	     
	     
	     


How did you count requirements (shalls, wills, etc)?      


What type of requirements did you count (functional, performance, etc.)?      
Where did you get the requirements (DOORS, system spec, etc.)?      
Please identify any possible sources of uncertainty in the requirements count:      
Note: Please make sure that the scope of the requirements that are being reported here match the effort in systems engineering hours reported in section 4.

5.2 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

	Cohesive
	Moderate cohesion
	Low cohesion

	Well behaved
	Predictable behavior
	Poorly behaved


Number of System Interfaces:

How many interfaces are Easy, Nominal, and Difficult?

	Easy
	Nominal
	Difficult

	     
	     
	     


Degree of Reuse of Interfaces:

How many of the interfaces are being reused from other efforts?

	Easy
	Nominal
	Difficult

	     
	     
	     


How did you count interfaces (documents, arrows in a diagram, etc.)?      


What type of interfaces did you count (sensors, software, etc.)?      
Where did you get the interfaces (ICDs, DODAF products, ConOps, etc.)?      
Please identify any possible sources of uncertainty in the interface count:      
Note: Not all of the interfaces in the system may influence systems engineering effort.  Count only those interfaces which have some effect on the systems engineering hours reported in section 4.

5.3 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


Number of System-Specific Algorithms:

How many system-specific algorithms are Easy, Nominal, and Difficult?

	Easy
	Nominal
	Difficult

	     
	     
	     


Degree of Reuse of Critical Algorithms:

How many of the system-specific algorithms are being reused from other efforts?

	Easy
	Nominal
	Difficult

	     
	     
	     


How did you count algorithms (tech notes, functions, etc.)?      


What type of algorithms did you count (hardware, software, etc.)?      
Where did you get the algorithms (specs, diagrams, etc.)?      
Please identify any possible sources of uncertainty in the algorithms count:      
Note: Not all of the algorithms in the system may influence systems engineering effort.  Count only those algorithms which have some effect on the systems engineering hours reported in section 4.

5.4 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


Number of Operational Scenarios:

How many operational scenarios are Easy, Nominal, and Difficult?

	Easy
	Nominal
	Difficult

	     
	     
	     


Degree of Reuse of Operational Scenarios:

How many of the operational scenarios are being reused from other efforts?

	Easy
	Nominal
	Difficult

	     
	     
	     


How did you count scenarios (use cases, tests, etc.)?      


Where did you get the scenarios (ConOps, test plans, DODAF products, etc.)?      
Please identify any possible sources of uncertainty in the scenarios count:      
Note: Not all of the scenarios in the system may influence systems engineering effort.  Count only those scenarios which have some effect on the systems engineering hours reported in section 4.
6. Overall Project Cost Drivers/Effort Multipliers (Application Factors)

Provide a rating for each of the cost drivers (also known as effort multipliers) in the system of interest.  For the drivers that contain multiple viewpoints (or rows) please indicate a rating for each individual viewpoint that is applicable to your situation.  It’s OK to leave blanks if you are unsure of a particular driver or viewpoint.  If you can’t decide between two ratings (for example, between “Nominal” and ”High”) indicate an intermediate rating by marking both boxes.
6.1 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

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


Assumptions/Comments:      


6.2 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

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

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


Assumptions/Comments:      


6.3 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.

	Viewpoint
	Very low
	Low
	Nominal
	High
	Very High

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

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


Assumptions/Comments:      


6.4 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.

	Viewpoint
	Nominal
	High
	Very High
	Extra High

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

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


Assumptions/Comments:      


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

	Viewpoint
	Very Low
	Low
	Nominal
	High
	Very High

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

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

	Obsolescence
	----
	----
	 FORMCHECKBOX 
  Technology is the state-of-the-practice;  Emerging technology could compete in future
	 FORMCHECKBOX 
 Technology is stale;  New and better technology is on the horizon in the near-term
	 FORMCHECKBOX 
 Technology is outdated and use should be avoided in new systems; Spare parts supply is scarce 


Assumptions/Comments:      


6.6 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.   

	Viewpoint
	Very low
	Low
	Nominal
	High
	Very High

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

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


Assumptions/Comments:      


6.7 # 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).  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).

	Viewpoint
	Nominal
	High
	Very High
	Extra High

	Sites/

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

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

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

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

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

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

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


Assumptions/Comments:      


6.8 # 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.

	Viewpoint
	Very Low
	Low
	Nominal
	High
	Very High

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

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


Assumptions/Comments:      


7. Overall Project Cost Drivers/Effort Multipliers (Team Factors)

Provide a rating for each of the cost drivers in the system of interest.  For the drivers that contain multiple viewpoints (or rows) please indicate a rating for each individual viewpoint.  It’s OK to leave blanks if you are unsure of a particular driver or viewpoint.  If you can’t decide between two ratings (for example, between “Nominal” and ”High”) just mark both of the ratings.

7.1 Stakeholder team cohesion 

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

	Viewpoint
	Very Low
	Low
	Nominal
	High
	Very High

	Culture
	 FORMCHECKBOX 
Stakeholders with diverse domain experience, task nature, language, culture, infrastructure 
Highly heterogeneous stakeholder communities
	 FORMCHECKBOX 
Heterogeneous stakeholder community
Some similarities in language and culture
	 FORMCHECKBOX 
  Shared project culture
	 FORMCHECKBOX 
  Strong team cohesion and project culture
Multiple similarities in language and expertise
	 FORMCHECKBOX 
  Virtually homogeneous stakeholder communities
Institutionalized project culture

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

	Familiarity
	 FORMCHECKBOX 
  Unfamiliar, never worked together
	 FORMCHECKBOX 
  Willing to collaborate, little experience
	 FORMCHECKBOX 
  Some familiarity
	 FORMCHECKBOX 
  High level of familiarity
	 FORMCHECKBOX 
  Extensive successful collaboration


Assumptions/Comments:      


7.2 Personnel/team capability 

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

	Very Low
	Low
	Nominal
	High
	Very High

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


Assumptions/Comments:      


7.3 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. 

	Viewpoint
	Very low
	Low
	Nominal
	High
	Very High

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

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


Assumptions/Comments:      


7.4 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).  It can also be based on project team behavioral characteristics, if no assessment has been performed. 

	 Viewpoint
	Very low
	Low
	Nominal
	High
	Very High
	Extra High

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

	Project Team Behavioral Characteristics
	 FORMCHECKBOX 
  Ad Hoc approach to process performance
	 FORMCHECKBOX 
  Performed SE process, activities driven only by immediate contractual or customer requirements, SE focus limited
	 FORMCHECKBOX 
  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
	 FORMCHECKBOX 
  Defined SE process, activities driven by benefit to project, SE focus is through operation, process approach driven by organizational processes tailored for the project
	 FORMCHECKBOX 
  Quantitatively Managed SE process, activities driven by SE benefit, SE focus on all phases of the life cycle
	 FORMCHECKBOX 
  Optimizing  SE process, continuous improvement, activities driven by system engineering and organizational benefit, SE focus is product life cycle & strategic applications


Assumptions/Comments:      


7.5 Multisite coordination 

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

	Viewpoint
	Very low
	Low
	Nominal
	High
	Very High
	Extra High

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

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

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


Assumptions/Comments:      


7.6 Tool support 

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

	Very low
	Low
	Nominal
	High
	Very High

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


Assumptions/Comments:      
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