What is VV&A?

      Verification, Validation and Accreditation (VV&A) is a process to ensure that each model and simulation and its data are being used appropriately for a specific purpose, e.g., developing a tactical mission plan, training a war-fighter or supporting equipment development/redesign for the war-fighter.  VV&A is conducted throughout the M&S life-cycle management (LCM) process.

      First, the accreditation acceptability criteria are established.  These criteria directs the V&V strategy and identifies the minimum acceptable criteria required to satisfy the M&S for this specific use.  The criteria are documented in the accreditation acceptability criteria report. 

      Next the verification and validation (V&V) functions are distilled and refined into practicable questions to support the credibility of the M&S.  Verification questions whether the M&S works as intended?   Specifically, verification is the process of determining that an M&S accurately represents the developer's conceptual description and specifications.  Also, verification evaluates the extent that the M&S have been developed/built using sound and standard software engineering techniques.  Verification is applied at each stage of the M&S life cycle management process to ensure that the inputs and outputs are implemented accurately and properly as well as support the purpose of the M&S.  Therefore, verification double-checks if the M&S’ code and logic are correct and perform the intended functions accurately.  In short, verification builds confidence in the structural integrity of the M&S. 

       Validation addresses the question, is the model realistic?  Specifically, validation is the process of determining the degree to which a model and simulation accurately represent the real world from the perspective of its intended use.  Thus, validation examines the concept and output thoroughly. Data obtained from the real world or a credible source, which has been proven by a recognized subject matter expert (SME) is used to compare the M&S’ behavior and results.  In short, validation is the cornerstone by which the M&S’ credibility is built.

      Verification and validation are complementary processes and together functions similarly to the quality control step used in the manufacturing process.  Ultimately, the combined purpose of verification and validation is to ensure the M&S provides credible results and satisfies the users operational needs and support the accreditation decision. 

     All V&V actions are documented in the V&V plan and the V&V report.  The V&V Plan is the road map outlining general descriptions, management procedures, information sources, design, schedule, evaluation criteria, and deliverables.  The V&V report documents the results of the V&V process of an M&S and should provide an objective view on the M&S' strengths and weaknesses with regard to the intended use of the M&S.  Also, the V&V report is outlined in the same sequential format as the V&V plan and address any differences.  At the conclusion of the report a statement on the confidence and credibility of the M&S relative to the intended use is required.

     Last in this process is the accreditation function.  It addresses the question, is this M&S acceptable or suitable for a specific use? Accreditation is the official determination that a M&S is acceptable for a specific purpose.  Thus, accreditation is a set of formal procedures to gain confidence in an M&S.  

     Accreditation is a decision to use an M&S and its results for a particular application.  However, it is based on properly performed and documented V&V information, which is used to compare against an exit criteria, formally called acceptability criteria.  It is developed and documented at the beginning of the M&S life cycle management process.   The acceptability criteria are unique to each M&S and provide essential insights to possible solutions.   Therefore, the acceptability criteria are standards that the M&S must meet in order to be accredited for a specific use.

     The accreditation decision of each M&S is supported by four documents the V&V report (discussed earlier), the accreditation acceptability criteria report, accreditation plan, and the accreditation report. 

     The accreditation acceptability criteria report is a document describing how and why the accreditation criteria was established and how much of the criteria must be met to satisfy acceptance of the M&S.  At a minimum, this document should identify the "bear bones" criteria needed to satisfy the M&S' accreditation for this specific use. 

     The accreditation plan is the road map outlining the background, accreditation responsibilities, schedules, resources, acceptability criteria and the proposed accreditation methods.  In summary, this plan provides the means to analyze and exercise the M&S' capabilities and limitations relative for this specific use.  

     The accreditation report tells if the M&S has been granted or denied.  This report is supported by an accreditation assessment.  This assessment is based on the initial criteria standards identified in the accreditation acceptability criteria report.  Additionally, the degree of confidence in the M&S' results are documented along with any recommendations, capabilities and limitations.

     The VV&A actions and products required during the M&S life cycle management (LCM) process are identified in the table and flowchart attached after this paragraph.  The first flowchart is the M&S LCM process.  The second flowchart illustrates where the various VV&A activities are incorporated into the M&S LCM process and the table presents the same information in an easier to read step-by-step relational format.  The table also identifies the products or results or each VV&A activity.

  Flowchart of the M&S LCM Process      (vva web pg – A3a.ppt)

  Flowchart of M&S LCM incorporating VV&A    (vva web pg – A3b.ppt)

  Table relating M&S LCM steps with VV&A activities   (vva web pg – A3c.ppt)







