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1. Research Project Background

I am a doctoral student at the University of Southern California, Industrial and Systems Engineering Department. You are being invited to participate in a research project that investigates the impact, causes, and expected level of requirements volatility during an engineering project’s lifecycle.  
Requirements volatility is defined as the change in requirements (added, deleted, and modified) over a given time interval.  It is one of the requirements trends leading indicators included in the Systems Engineering Leading Indicators Guide developed by the Lean Advancement Initiative (LAI).   The guide defines a leading indicator as “a measure for evaluating the effectiveness of a how a specific activity is applied on a project in a manner that provides information about impacts that are likely to affect the system performance objectives.”

Your participation in this research study is voluntary. If you chose to take part, we ask you to provide your name for the purpose of validating your participation. Your e-mail address and phone number are requested only if you would like to receive additional information regarding this research project.

Your data and responses will be confidential. The results of this study will be used for scholarly purposes only.  The survey should take approximately 15 minutes to complete. Your participation is greatly appreciated.

If you have any questions about this research project, please feel free to contact me.
Thank you for your interest and support,

Mauricio E. Pena

University of Southern California

E-mail address: mauricip@usc.edu
Phone number: (310) 880-3387 ________________________________________________________________________
2. Survey Participant Background Information
2.1
Please provide your contact information:
	Name:
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	Email Address:
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	Phone Number:
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The following questions request information regarding your professional background
2.2 
How would you describe your role in your organization? (Check all that apply)

 FORMCHECKBOX 
 
Project leader/manager

 FORMCHECKBOX 
 
Functional Manager

 FORMCHECKBOX 
 
Requirements owner/developer

 FORMCHECKBOX 
 
System/software designer

 FORMCHECKBOX 
 
System Analyst

 FORMCHECKBOX 
 
Validation/Verification Engineer

 FORMCHECKBOX 
 
Information manager (configuration/data management)

 FORMCHECKBOX 
 
Quality Assurance

 FORMCHECKBOX 
  
Other, please specify      

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     
2.3.
Please state your years of experience in systems or software engineering
Years of experience      


3. Organizational Background

The following questions request information on the background of your organization or business.
3.1. 
Which of the following best describes your organization’s application domain? (Check all that apply).

	 FORMCHECKBOX 

Aircraft/Avionics

 FORMCHECKBOX 

Automotive

 FORMCHECKBOX 

Data Systems / IT

 FORMCHECKBOX 

Infrastructure 

 FORMCHECKBOX 

Military / Defense
	 FORMCHECKBOX 

Scientific / Research

 FORMCHECKBOX 

Space Systems

 FORMCHECKBOX 

Telecommunications

 FORMCHECKBOX 

Transportation Systems

 FORMCHECKBOX 

Other (please specify),            


3.2 
Which of the following best describes the category of systems that are produced by your organization? (Check all that apply).

 FORMCHECKBOX 

Information processing (i.e. software intensive system)

 FORMCHECKBOX 

Command, Control, Communications, Computers, Intelligence, Surveillance and Reconnaissance (C4ISR)

 FORMCHECKBOX 

Machine (i.e. automobile, aircraft, spacecraft)

 FORMCHECKBOX 

System of Systems (i.e. GPS network)

 FORMCHECKBOX 

Other, please specify      

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     
3.3 
What is the approximate ratio of H/W and S/W in terms of systems engineering effort of a typical system produced by your organization (assume the first article in production)?
 FORMCHECKBOX 

100% Hardware
 FORMCHECKBOX 

75% Hardware, 25% Software

 FORMCHECKBOX 

50% Hardware, 50% Software

 FORMCHECKBOX 

25% Hardware, 75% Software
 FORMCHECKBOX 

100% Software

4. 
Requirements Volatility
The following questions will ask you to provide information on requirements volatility based on your professional experience.
Requirements volatility is defined as the percentage of the project's total number of requirements that are added, modified or deleted over a specified period of time.
4.1 Based on your experience, please provide your best estimate of the percentage of the baseline set of requirements that is likely to change over the following life cycle phases (as defined by ISO/IEC 15288 and EIA/ANSI 632): Conceptualize Development, Operational Test and Evaluation, and Transition to Operation.
Note: Assume stabilized evolutionary development, not agile development. 
Round 1:

          

 FORMTEXT 
     %
Round 2:

          

 FORMTEXT 
     %

4.2 Please estimate the breakdown of requirements changes among each of the following life cycle phases:
Note: The total should add to 100%
Round #1:

Conceptualize


          _%

Development


          _ %

Operational Test & Evaluation
          _ %

Transition to Operation

          _ 
      100%

Round #2:

Conceptualize


          _%

Development


          _ %

Operational Test & Evaluation
          _ %

Transition to Operation

          _ 
      100%

4.3 Based on your experience, please estimate the breakdown of the type of requirements changes for your system of interest over the life cycle phases defined in question 4.1
Note: The total should add to 100%

Round #1

Added



          _ %

Modified



          _ %

Deleted



          _ 
      100%

Round #2

Added



          _ %

Modified



          _ %

Deleted



          _ 
      100%
The following questions deal with the impact of requirements volatility

4.4
Please provide your best estimate of cost /effort penalty per type of requirements change (added, modified, deleted) for each of the life cycle phases (defined by ISO/IEC 15288 and EIA/ANSI 632).

A value of “1” would indicate that no additional effort is required to incorporate a requirements change, while a value of “2” indicates that a requirement would require twice the effort.  A value less than “1” indicates a decrease in effort/cost.

Round #1

	Cost/Effort Penalty
	Conceptualize


	Develop


	Oper Test

& Eval
	Transition to Operation

	Added
	     
	     
	     
	     

	Modified
	     
	     
	     
	     

	Deleted
	     
	     
	     
	     


A value of “1” would indicate that no additional effort is required to incorporate a requirements change, while a value of “2” indicates that a requirement would require twice the effort.  A value less than “1” indicates a decrease in effort/cost.

Round #2

	Cost/Effort Penalty
	Conceptualize


	Develop


	Oper Test

& Eval
	Transition to Operation

	Added
	     
	     
	     
	     

	Modified
	     
	     
	     
	     

	Deleted
	     
	     
	     
	     


This concludes our survey –

Thank you for participating – Do you have any comments about the survey or this particular field of study?
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     

 FORMTEXT 
     
If you would like to follow-up on the results of this research project or participate in a future survey, please feel free to contact me at the e-mail address and/or phone number provided in the introduction.
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