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COSOSIMO SURVEY:  Where do System of Systems (SoS) 

Lead System Integrators (LSIs) Spend Their Time?

Survey Purpose and Background:

During the last COSOSIMO Workshop in April 2005, questions were raised as to how COSOSIMO effort differs from COSYSMO effort and whether there is really a need for two separate models in this area.  Further research has been conducted on SoS LSI effort and this research has been summarized in the accompanying pre-read documents.  The purpose of this survey is to better identify the differences between SoS LSI effort and more general SE effort. The results of this survey will help the USC CSE determine the best approach for estimating SoS LSI effort:  either a separate cost model or a special calibration/tailoring of COSYSMO.

In past surveys, COSOSIMO Workshop participants have indicated that they are not always the right person from their organization to respond to SoS-related surveys, Therefore, it is hoped that the University of Southern California (USC) Center for Software Engineering (CSE) affiliates participating in the COSOSIMO workshops will either complete this survey and/or forward copies of this survey to persons within their organizations that are best suited to these questions related to activities performed by SoS LSIs.  Please return completed surveys to Jo Ann Lane (jolane@usc.edu) by 15 August 2005.

*****************************************************************
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Survey Respondent Information:

Your Name
______________________
Corporation name    ______________________

Division 
______________________
Location (City, State)_____________________

Email address
______________________
Phone                        _____________________

   Years of experience in System Engineering 



____________

   Years of experience with SoS Architecture Development 


____________

   Years of experience with SoS Implementation



____________

   Years of experience with SoS Integration and Test



____________

   Years of experience with SoS component development and maintenance
____________

   Years of experience in a SoS LSI Role



____________

If you have SoS LSI experience, describe your role on the SoS LSI team:       ____________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________
What categories would best describe your SoS application domain? (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      
	


For questions contact:

Jo Ann Lane

University of Southern California

Center for Software Engineering

Email: jolane@usc.edu

Phone: (858) 945-0099

Fax: (213) 740-4927

1. The EIA/ANSI 632 standard was used to identify the scope of COSYSMO.  To better understand the System of Systems (SoS) Lead System Integrator (LSI) activities and how they differ from the more typical System Engineering (SE) activities in the COSYSMO cost model, we are using the EIA/ANSI 632 tasks for this survey.  For each of the following EIA/ANSI 632 tasks described below, indicated whether you think the Typical SoS LSI effort is more than the Typical SE effort, about the same as the Typical SE effort, less than the Typical SE effort, or not applicable to the SoS LSI role.  Please place an “X” in the column that you feel most closely indicates the relationship between SoS LSI effort and SE effort.  As a common basis for comparison, compare the amount of effort required for SoS-level systems engineering and integration (SE&I) of a system produced by a single corporate division with the SoS-level SE&I of a system created by selecting, acquiring, and integrating at least 5 separately-developed systems, all other factors being equal.  If you can quantify “More” or “Less” by percentages, that would be welcome.  Also, we welcome any explanatory COMMENTS in #3 below.  Please include the EIA/ANSI 632 task number where appropriate.

	Process
	EIA/ANSI 632 Task
	Definition
	Typical SoS LSI Effort Relative to Typical SE Effort

	
	
	
	More
	About the Same
	Less
	Not Applicable

	Acquisition and Supply
	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) 
	
	
	
	

	Technical Management
	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
	
	
	
	

	System Design
	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
	
	
	
	

	Product Realization
	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
	
	
	
	

	Technical Evaluation
	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.
	
	
	
	


2. List and briefly describe any SoS LSI activities that are not described above (use additional pages if necessary):

3. List any explanatory comments that you would like to include as part of this survey (use additional pages if necessary):







Your responses in this survey should reflect of your personal experience throughout your career and not be dramatically influenced by one abnormal experience.  Survey responses will remain anonymous.  Participant information is collected for follow-up purposes only.
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