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Abstract: The Distributed Simulation Engineering and Execution Process (DSEEP) identifies
best practices for the development and execution of distributed simulations. This recommended
practice provides guidelines for verification, validation, and acceptance or accreditation (VV&A) of
a distributed simulation and provides a more detailed view of the VV&A processes implied by and
aligned with the DSEEP.
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE Standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers are not necessarily members of IEEE
or IEEE SA and participate without compensation from IEEE. While IEEE administers the process and
establishes rules to promote fairness in the consensus development process, IEEE does not independently
evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments contained in
its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties,
express or implied, concerning this standard, including but not limited to the warranties of merchantability,
fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant or represent that the
use of the material contained in its standards is free from patent infringement. IEEE standards documents are
supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and
issued is subject to change brought about through developments in the state of the art and comments received
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate,
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that
an [EEE standard is translated, only the English version published by IEEE is the approved IEEE standard.
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Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall
not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars,
or educational courses, an individual presenting information on IEEE standards shall make it clear that the
presenter’s views should be considered the personal views of that individual rather than the formal position
of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements made by volunteers may not
represent the formal position of their employer(s) or affiliation(s).

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, consulting
information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of interests.
For this reason, IEEE and the members of'its Societies and subcommittees of the IEEE SA Board of Governors
are not able to provide an instant response to comments, or questions except in those cases where the matter
has previously been addressed. For the same reason, IEEE does not respond to interpretation requests. Any
person who would like to participate in evaluating comments or in revisions to an IEEE standard is welcome
to join the relevant IEEE working group. You can indicate interest in a working group using the Interests tab in
the Manage Profile and Interests area of the IEEE SA myProject system.! An IEEE Account is needed to access
the application.

Comments on standards should be submitted using the Contact Us form.?

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory
requirements. Implementers of the standard are responsible for observing or referring to the applicable
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of engineering practices and methods. By making these documents available for use and adoption

!Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2Available at: https://standards.iece.org/content/icee-standards/en/about/contact/index.html.
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by public authorities and private users, neither IEEE nor its licensors waive any rights in copyright to the
documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license to
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center,
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400; https://www.copyright
.com/. Permission to photocopy portions of any individual standard for educational classroom use can also be
obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old
and has not undergone a revision process, it is reasonable to conclude that its contents, although still of some
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended through
the issuance of amendments, corrigenda, or errata, visit [IEEE Xplore or contact IEEE.? For more information
about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for standard number and
year of approval to access the web page of the published standard. Errata links are located under the Additional
Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to periodically
check for errata.

Patents
IEEE Standards are developed in compliance with the IEEE SA Patent Policy.’

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE
SA Website at https://standards.iece.org/about/sasb/patcom/patents.html. Letters of Assurance may indicate
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair
discrimination to applicants desiring to obtain such licenses.

3Available at: https://ieeexplore.iece.org/browse/standards/collection/ieee.
4Available at: https://standards.ieee.org/standard/index.html.
’Available at: https://standards.iece.org/about/sasb/patcom/materials.html.
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Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility.
Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against
interference with or from other devices or networks. IEEE Standards development activities consider research
and information presented to the standards development group in developing any safety recommendations.
Other information about safety practices, changes in technology or technology implementation, or impact
by peripheral systems also may be pertinent to safety considerations during implementation of the standard.
Implementers and users of IEEE Standards documents are responsible for determining and complying with
all appropriate safety, security, environmental, health, and interference protection practices and all applicable
laws and regulations.
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Introduction

This introduction is not part of IEEE Std 1730.2-2022, IEEE Recommended Practice for Verification, Validation and
Acceptance/Accreditation of a Distributed Simulation: An Overlay to the Distributed Simulation Engineering and
Execution Process.

The Distributed Simulation Engineering and Execution Process (DSEEP) identifies best practices for
the development and execution of distributed simulations and the various technical and managerial issues
associated with the implementation of these practices.

This recommended practice provides the guidelines for the verification, validation, and acceptance or
accreditation (VV&A) of a distributed simulation. Its purpose is to provide a more detailed view of the VV&A
processes implied by and aligned with the DSEEP.

This recommended practice defines the processes and procedures that should be followed to implement
VV&A for distributed simulations being developed using the DSEEP. It is not intended to replace existing
VV&A policies, procedures, and guidance, but rather is intended to focus on the unique aspects of VV&A of
distributed simulations.

This recommended practice provides implementation-level guidance to VV&A practitioners by interpreting
and customizing the more generalized DSEEP activity descriptions. It focuses upon the VV&A processes that
apply to distributed simulations and not the VV&A processes associated with individual member applications,
but does incorporate the use of the information produced by those processes. Furthermore, the recommended
practice does not describe the individual verification or validation techniques that could be employed to
execute the VV&A processes for distributed simulations.

This recommended practice has been designed to apply across a wide range of functional applications.
Currently, these processes represent the best practices available to the VV&A community. Just like the
DSEEP, this recommended practice is not intended to be prescriptive for all VV&A practitioners. Rather, itis a
tailorable process and is offered as guidance to all participants in DSEEP VV&A activities.
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IEEE Recommended Practice

for Verification, Validation and
Acceptance/Accreditation of a
Distributed Simulation: An Overlay
to the Distributed Simulation
Engineering and Execution Process

1. Overview
1.1 General

This Verification, Validation, and Acceptance/Accreditation (VV&A) overlay focuses upon the VV&A
processes that apply to distributed simulations and not the VV&A processes associated with individual
simulations (member applications), but does consider using the information produced by those processes.

1.2 Scope

This recommended practice defines the processes and procedures that should be followed to implement
Verification, Validation, and Acceptance/Accreditation (VV&A) for distributed simulations being developed
using the Distributed Simulation Engineering and Execution Process (DSEEP). This recommended practice is
not intended to replace existing VV&A policies, procedures, and guidance, but rather is intended to focus on
the unique aspects of the VV&A of distributed simulations. It provides a higher-level framework into which
such practices can be integrated and tailored for specific uses. The VV&A overlay provides implementation-
level guidance to VV&A practitioners; however, it does not describe the individual techniques that might be
employed to execute the VV&A processes for distributed simulations.

Users, developers, and VV&A personnel working with simulations and simulation compositions not based
upon the DSEEP can also benefit from the guidance in this document since the activities that this overlay
describes can be tailored to support any type of distributed simulation application. Guidance for specific
integrating standards [High-Level Architecture (HLA), Distributed Interactive Simulation (DIS), Test and
Training Enabling Architecture (TENA), etc.] is provided in the annexes.

1.3 Purpose

The VV&A overlay has been designed to apply across a wide range of functional applications. The purpose of
this overlay is to provide a more detailed view of the VV&A processes implied by the DSEEP. Currently, these
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IEEE Std 1730.2-2022
|IEEE Recommended Practice for Verification, Validation and Acceptance/Accreditation of a Distributed
Simulation: An Overlay to the Distributed Simulation Engineering and Execution Process

processes represent the best practices available to the VV&A community. The VV&A Overlay is a tailorable
process and is offered as guidance to all participants in DSEEP VV &A activities.

This overlay identifies and describes the recommended VV&A processes that should be followed to assure the
acceptability and utility of distributed simulations for particular intended uses. The overlay also identifies and
describes the information central to and resulting from those processes as well as the relationships between the
DSEEP and the VV&A processes and their respective information products. In addition, this overlay defines
those terms uniquely needed to characterize the DSEEP VV&A overlay.

This overlay takes special care to use and build upon existing standards, standard terms, and their definitions
whenever possible. One notable exception is the general use of “distributed simulation” to describe an
integrated simulation and the supporting hardware and software enabling the integration. Lately, the modeling
and simulation (M&S) community has increased their focus on representations of the natural environment
resulting in an overloading of the word “environment.” Therefore, throughout this document, the integrated
simulation and its supporting hardware and software are referred to as the “distributed simulation.” In
addition, the commonly used acronym is defined specifically as “verification, validation, and acceptance/
accreditation.” Because accreditation is reserved for an official designation, which is not always required, this
document focuses on providing verification and validation (V&V) evidence to support acceptance and use of
the distributed simulation. Accreditation is addressed and maintained as a formal action introduced within the
tailoring activities.

1.4 Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the standard
and from which no deviation is permitted (shall equals is required t0).%’

The word should indicates that among several possibilities one is recommended as particularly suitable,
without mentioning or excluding others; or that a certain course of action is preferred but not necessarily
required (should equals is recommended that).

The word may is used to indicate a course of action permissible within the limits of the standard (may equals
is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or causal (can
equals is able to).

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments or corrigenda) applies.

IEEE 1278.4™-1997, IEEE Recommended Practice for Distributed Interactive Simulation—Verification,
Validation, and Accreditation.®’

SISO-GUIDE-001.1-2012, Guide for Generic Methodology for Verification and Validation (GM-VV) to
Support Acceptance of Models, Simulations, and Data, GM-VV Volume 1: Introduction and Overview.

*The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe
unavoidable situations.

"The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.

8The IEEE standards or products referred to in Clause 2 are trademarks owned by The Institute of Electrical and Electronics Engineers,
Incorporated.

°IEEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/).
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IEEE Std 1730.2-2022
|IEEE Recommended Practice for Verification, Validation and Acceptance/Accreditation of a Distributed
Simulation: An Overlay to the Distributed Simulation Engineering and Execution Process

SISO-GUIDE-001.2-2013, Guide for Generic Methodology for Verification and Validation (GM-VV) to
Support Acceptance of Models, Simulations, and Data, GM-VV Volume 2: Implementation Guide.

3. Definitions, acronyms, and abbreviations
3.1 Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards Dictionary
Online should be consulted for terms not defined in this clause.'’

These terms may have been defined in /EEE Standards Dictionary Online, but have been defined differently
or the definitions have been slightly modified to promote better understanding for the purposes of this
recommended practice.

acceptability criteria: The criteria that the model, simulation, or distributed simulation needs to meet to be
acceptable for its intended use.

acceptance: The process that ascertains whether an M&S system is fit for intended use.

accreditation: The official certification that a model, simulation, or distributed simulation is acceptable for
use for a specific purpose (see DoDI 5000.61 [B1])."

activity: A set of tasks that consumes time and resources and whose performance is necessary for the execution
of the distributed simulation engineering and execution process.

argumentation structure: A notional construct that captures and provides rationale for the derivation
of acceptability criteria from the acceptance goals, and the derivation of the V&V experimental frame
specification from the acceptability criteria. It integrates the anticipated V&V results into items of evidence,
and provides argumentation for making acceptability claims to support an acceptance recommendation. (See
SISO-GUIDE-001.1-2012.)"

conceptual model: An abstraction of what is intended to be represented within a distributed simulation, which
serves as a frame of reference for communicating simulation-neutral views of important entities and their key
actions and interactions. The conceptual model describes what the distributed simulation will represent, the
assumptions limiting those representations, and other capabilities needed to satisfy the user’s requirements.
Conceptual models are bridges between the real world, requirements, and design.

credibility: The estimate that a model, simulation, or distributed simulation can serve an intended use.

distributed simulation: A named set of member applications along with a common simulation data exchange
model (SDEM) and set of agreements that are used as a whole to achieve some specific objective.

error characteristics: Those characteristics that describe the nature of the errors in the output from a model,
simulation, or distributed simulation. For each output variable that can assume metric values, the minimum
and maximum error bounds are measured from the values established by the referent under the same conditions
together with the probability that all errors of the output values for that variable will fall within those error
bounds.

experimental frame: A set of experiments, tests, and conditions used to observe and experiment with the
M&S system to obtain V&V results (SISO-GUIDE-001.1-2012).

WIEEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE Account is required for access to the dictionary,
and one can be created at no charge on the dictionary sign-in page.

""The numbers in brackets correspond to those of the bibliography in Annex D.

2Information on references can be found in Clause 2.

Documents

12 Document Sharing Hub
Authorized licensed use limited to: Tsinghua UniveRRYSENR:2823 JrFEnANNIES §86@8vRE59:17 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1730.2-2022


http://dictionary.ieee.org
http://www.avadocuments.com/doc/ieee-1730-2-2022
http://www.avadocuments.com/doc/ieee-1730-2-2022

IEEE Std 1730.2-2022
|IEEE Recommended Practice for Verification, Validation and Acceptance/Accreditation of a Distributed
Simulation: An Overlay to the Distributed Simulation Engineering and Execution Process

fidelity: The description of a model, simulation, or distributed simulation and its associated data
representational capabilities (e.g., resolution, error, precision, and sensitivity).

interoperability: The ability of a member application to provide services to and/or accept services from
other member applications and to use the services so exchanged to enable the member applications to operate
effectively together.

logical interoperability: A state of a distributed simulation characterized by understanding of the member
applications of the context within which information is being exchanged (adapted from Tolk et. al, 2006
[BI1]).

member application: An application that is serving some defined role within a distributed simulation. This
can include live, virtual, or constructive simulation assets, or can be supporting utility programs such as data
loggers or visualization tools.

objective: The desired goals and results of the activity to be conducted in the distributed simulation expressed
in terms relevant to the organization(s) involved.

referent: A codified body of knowledge about a thing being simulated (see VV&A Recommended Practices
Guide [B12]).

repository: A central place where M&S and VV&A information resources may be cataloged, stored and
accessed.

requirement: A statement identifying an unambiguous and testable characteristic, constraint, process, or
product of an intended distributed simulation.

results sampling strategy: The approach for collecting the output from a model, simulation, or distributed
simulation.

risk: A measure of the probability and severity of undesired effects often taken as a simple product of
probability and consequence.

scenario: (a) Description of an exercise. It is part of the session database that configures the units and platforms
and places them in specific locations with specific missions. (b) An initial set of conditions and time line of
significant events imposed on trainees or systems to achieve exercise objectives.

SDEM: A specification defining the information exchanged at runtime to achieve a given set of simulation
objectives. This includes class relationships, data structures, parameters, and other relevant information.

semantic interoperability: A state of a distributed simulation characterized by use of a common information
exchange model (see VV&A Recommended Practices Guide [B12]).

substantive interoperability: A state of a distributed simulation characterized by understanding of the
state changes in the assumptions and constraints of each member application and the ability of the member
applications to react to those changes (adapted from Tolk et. al, 2006 [B11]).

syntactic interoperability: A state of a distributed simulation characterized by implementation of a common
structure to exchange information (adapted from Tolk et. al, 2006 [B11]).

“The VV&A Recommended Practices Guide can be retrieved at https://vva.msco.mil/.
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technical interoperability: A state of a distributed simulation characterized by implementation of a
communication protocol for exchanging data between member applications (adapted from Tolk et. al, 2006
[BI1]).

uncertainty: A quantity or quantities that indicate the degree of doubt associated with the value of a simulated
or referent property; for enumerated values, the probability that the actual enumerated value corresponds
with the simulated or referent value under the same conditions; for metric values, the error characteristics
associated with the simulated or referent value.

validation: The process of evaluating a model, simulation, or distributed simulation throughout the
development and execution process to determine how well it satisfies the acceptability criteria within the
context of the referent.

validity: The property of a model, simulation, or distributed simulation representations being complete and
correct enough for the intended use.

verification: The process of evaluating a model, simulation, or distributed simulation and its intermediate
products to determine whether the products from a given development phase satisfy the conditions imposed at
the start of that phase and, ultimately, determining that an implementation of a model, simulation, or distributed
simulation correctly and completely represents the developer’s conceptual description and specifications.

3.2 Acronyms and abbreviations

AP approve

AST assist

DIS distributed interactive simulation

DoDI department of defense instruction

DSEEP distributed simulation engineering and execution process
GM-VV generic methodology for verification and validation
HLA high level architecture

IPR intellectual property rights

L lead

M monitor

M&S modeling and simulation

MOE measures of effectiveness

MOP measures of performance

MSG modeling and simulation group

P perform

R review

SDEM simulation data exchange model

SME subject matter expert

TENA test and training enabling architecture

V&V verification and validation

VV&A verification validation and acceptance/accreditation
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4. VV&Aroles and responsibilities

This clause introduces the various roles and responsibilities that are required to perform the activities
identified in the verification validation and acceptance/accreditation (VV&A) overlay. The person or persons
who perform in the roles needed to accomplish the activities in this overlay comprise the VV&A team. This
clause also describes the rationale used to identify and classify these roles and responsibilities.

The following key roles are used throughout the document:

— User/sponsor: The person, agency, or organization who determines the need and scope of a distributed
simulation exercise or event, and establishes the funding and other required resources. The user/
sponsor also approves the participants, objectives, requirements, and specifications. The user/sponsor
appoints the distributed simulation manager and VV &A agent(s).

— Distributed simulation manager: The person responsible for creating the distributed simulation,
executing the event(s) in the distributed simulation, and conducting the post-event activities. The
distributed simulation manager coordinates with the VV&A agent(s) during these tasks and then
reports the results of the event(s) to the user/sponsor.

— Simulation development team: The team developing a simulation, either a distributed simulation or a
member application as appropriate to the context of the activity. In the case of a distributed simulation,
the simulation development team has the responsibility to integrate member applications and systems,
plan for all aspects of the process, and ensure simulations are compliant with distributed simulation
agreements. This team supports the VV&A agent(s) and ensure that the original needs are properly
analyzed and interpreted and that the resulting objectives completely capture the nuances of the
intended use.

— Verification and validation (V&YV) agent(s): The person, agency, or organization responsible for
verifying and validating member applications or distributed simulation. Also referred to as the V&V
team. If an accreditation agent is not required by the user, then the roles and responsibilities enumerated
for the accreditation agent in Table | through Table 7, would be assumed by the V&V agent.

— Accreditation agent(s): The person, agency, or organization that accredits member applications or
distributed simulations for use and reuse for specific purposes or categories of purposes; responsible
for certifying that a distributed simulation has been verified and validated and authorizes the use of the
distributed simulation for its intended use.

— VV&A team: The team responsible for conducting VV&A for either a distributed simulation or a
member application as appropriate to the context. Unless specified, VV&A team should be interpreted
as referring to the distributed simulation VV&A team in this document. The team is responsible
to analyze user/sponsor needs, emphasizing needs that have implications for the simulation’s
representations. The team also assesses simulation feasibility and risk, documents simulation
objectives, defines and documents the verification and validation (V&V) plan, and identifies any tools
being used for simulation development that also support VV&A activities. This team also determines
their impact upon the test, configuration management, security, and quality assurance plans, and
provides input to those plans to reflect those impacts.

— Subject matter expert(s) (SME): The person(s), agency, or organization responsible for providing
expertise or insight relative to a particular technical or operational discipline, system, or process, and
who has been selected or appointed to participate in development, evaluation (i.e., VV&A), or use of a
model or simulation.

The roles and responsibilities are defined only in generic terms. There are cases where one individual or
organization may have several of the roles. The delegation of these responsibilities depends upon the available
resources. The resources required to support each of these roles depends on the user/sponsor requirements
and the complexity of both the member applications and the distributed simulation. If these resources are not
available, then some prioritization and tailoring of the tasks and their assignment to the roles will be necessary.
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Table 1 through Table 7 identifies the roles and responsibilities relevant to VV&A for each activity in this
overlay. They are intended only as general guidelines. Interpreting these tables requires understanding the
actions attributed to the roles and the heuristics used to assign the actions to the roles.

The following actions are used in Table 1 through Table 7 and in the heuristics used to construct the table. They
can apply to either an organization or an individual.

Lead (L) Responsible for the activity including assignment of actions to others and scheduling.

Perform (P) Responsible for performing an activity or task under the direction of the leader of the activity.

Assist (AST) Help a performer or a leader complete an activity or task.

Review (R) Called upon to review the work of others and to make suggestions for improvement where
appropriate.

Monitor (M) Will watch the activities being performed or receive the products so that they can be aware of the
VV&A status.

Approve (AP) Responsible for approving the products from the VV&A activities.

The following heuristics were used to develop Table 1 through Table 7:

— Activities related to the development of the distributed simulation are led or performed by the
distributed simulation manager or the distributed simulation development team.

— Verification activities may be led or performed by the simulation development team and assisted by the
V&V agent; or led and performed by the V&V agent, if needed.

— Validation activities are led or performed by the V&V agent.
— Accreditation activities are led or performed by the accreditation agent.
— For “support” activities, the V&V agent or the accreditation agent generally monitor or assist.

— For “contribute to” activities, the V&V agent or the accreditation agent may either assist or perform.

Table 1—VV&A activity roles and responsibilities:
Phase 1—Verify distributed simulation objectives

VV&A overlay phases and
activities Distributed Simulation e
L=Lead, P=Perform, AST = s li)sr‘::(/)r simulation development ;/%1:; Accrae(llltlztltlon SME
Assist, R =Review, M = Monitor, P manager team g g
AP=Approve
Activity | Support identifying AST. AP LP AST M AST AST
1.1 user/sponsor needs ’ ’
Activit Support developing
12 Y| distributed simulation R,AP L,P AST AST AST AST
’ objectives
Activit Contribute to
13 ¥ verifying distributed AP L AST AST P AST
’ simulation objectives
Develop V&V
Activity | context information R M LPp M AST
1.4 including initial ’
assessment of use risk
Define distributed
Activit simulation acceptance/
15 y acceptability goals AP M M AST L AST
' and associated
confidence levels
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Table 2—VV&A activity roles and responsibilities:

Phase 2—V&YV distributed simulation conceptual model

|IEEE Recommended Practice for Verification, Validation and Acceptance/Accreditation of a Distributed

VV&A overlay phases and
activities
L=Lead, P=Perform,
AST = Assist, R = Review,
M = Monitor,
AP=Approve

User/
sponsor

Distributed
simulation
manager

Simulation
development
team

V&V
agent

Accreditation
agent

SME

Activity
2.1

Support
developing
distributed
simulation
test scenarios

AP

AST

P,AST

Activity
2.2

Contribute

to verifying
distributed
simulation
test scenarios

L,P

AST

P,AST

Activity
23

Define the
referent
sources

AST, AP

P,AST

L,P

P,AST

Activity
2.4

Support
developing
distributed
simulation
conceptual
model

AP

AST

P,AST

Activity
2.5

Contribute
to verifying
distributed
simulation
conceptual
model

L,P

AST

P,AST

Activity
2.6

Validate
distributed
simulation
conceptual
model

AP

AST

L,P

P,AST

Activity
2.7

Support
developing
distributed
simulation
requirements

AST, AP

L,P

AST

AST

AST

Activity
2.8

Contribute
to verifying
distributed
simulation
requirements

AP

AST

AST

Activity
29

Develop
acceptance/
acceptability
criteria

AST, AP

AST

AST

L,P

P,AST

Activity
2.10

Develop V&V
argumentation
structure

AST, AP

AST

AST

L,P

P,AST
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Table 3—VV&A activity roles and responsibilities:
Phase 3—Verify distributed simulation design

VV&A overlay phases

and activities Distributed |  Simulation
L=Lead, P=Perform, User/ . u U V&V Accreditation
A s _ . simulation development
AST = Assist, R =Review, | sponsor agent agent
_ . manager team
M = Monitor,

AP=Approve

SME

Support
selecting
Activity | distributed
3.1 simulation
member
applications

AP L P AST M

AST

Develop
Activity | the V&V

3.2 experimental
frame

R M M L,P AST

s

AST

Support
Activity | designing
33 distributed
simulation

AP L P R M

AST

Contribute
to verifying
distributed M LP AST M
simulation
design

Activity
34

AST

Apply relevant
historical
information
for member
applications R M AST L,P AST
(standalone
and as part of
a distributed
simulation)

Activity
3.5

AST

Support
designing
Activity | distributed
3.6 simulation
member
applications

AST

Contribute
to verifying
distributed
simulation AST
member
application
designs

Activity
3.7

AST

Plan
supplemental
verification
and validation
for member R L P
applications
as indicted
by use risk
assessment

Activity
3.8

AST

Table continues
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Table 3—VV&A activity roles and responsibilities:
Phase 3—Verify distributed simulation design (continued)
VV&A overlay phases
and activities Distributed Simulation

L=Lead, P=Perform, User/ V&V | Accreditation

AST = Assist, R =Review, | sponsor simulation development agent agent
_ . manager team
M = Monitor,

AP=Approve

SME

Support
preparing
distributed
simulation AP L P AST AST AST
development
and execution
plan

Activity
3.9

Assess
Activity | distributed
3.10 simulation
use risk

R M AST L,P AST AST

Produce the
V&V plan
Activity | tailored to AST L.P R AST
3.11 appropriate

scope and
prioritization

Table 4—VV&A activity roles and responsibilities:
Phase 4—Verify distributed simulation development products

VV&A overlay phases and

activities Distributed Simulation
L=Lead, P=Perform, User/ . . V&V | Accreditation
_ : _ . simulation development
AST = Assist, R=Review, | sponsor agent agent
_ . manager team
M = Monitor,

AP=Approve

SME

Support
Activity | developing

4.1 simulation data
exchange model

L,AP P AST M AST

Contribute
Activity | to verifying

4.2 simulation data
exchange model

AST L,P AST M AST

Support

establishing
distributed L,P AST AST M AST
simulation
agreements

Activity
4.3

Contribute
to verifying
distributed L P AST M AST
simulation
agreements

Activity
4.4

Support
implementing
distributed AST L P AST M
simulation
infrastructure

Activity
4.5

Table continues
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Table 4—VV&A activity roles and responsibilities: Phase 4—Verify distributed simulation
development products (continued)

VV&A overlay phases and
activities s . . .
L=Lead, P=Perform, User/ D.l strlbu.ted Simulation V&V Accreditation
_ : _ . simulation development SME
AST = Assist, R=Review, | sponsor agent agent
_ . manager team
M = Monitor,
AP=Approve
Tailor and
.. prioritize
Activity | o g cation R M L,P P,AST M AST
4.6 C
and validation
activities
.. Verify and
Activity | - lidate R M p LpP M AST
4.7
data sets
Activity Verify technical
4.8 interoperability L P M AST
Verify semantic
and syntactic
Activity | interoperability
4.9 of infrastructure M M L.P AST AST
and member
applications
Table 5—VV&A activity roles and responsibilities:
Phase 5—Validate distributed simulation
VV&A overlay phases and
activities s . .
L=Lead, P=Perform, AST | User/ | Distributed | Simulation | y¢y | 4ccreditation
s _ . _ simulation development SME
= Assist, R=Review, M = sponsor agent agent
Moni manager team
onitor,
AP=Approve
Support planning
Activity | distributed AST LP AST AST M AST
5.1 simulation
execution
Support
Activity | integrating
5.2 distributed L P AST M AST
simulation
Verify semantic
and syntactic
Activity | interoperability
5.3 of integrated M LP AST M AST
distributed
simulation
.. Support testing
?Z“V“y distributed M L p AST M AST
’ simulation
Verify logical
Activity interoperability
5.5 of distributed M L.p AST M AST
simulation
Activity | Assemble the AST, AP M AST, P AST L,P AST
5.6 referent
Table continues
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A

VV&A overlay phases and

activities

L=Lead, P=Perform, AST
= Assist, R =Review, M =

Monitor,

P=Approve

User/
sponsor

Distributed
simulation
manager

Simulation
development
team

V&V
agent

Accreditation
agent

SME

Activity
5.7

Validate
substantive
interoperability
of distributed
simulation

AST

L,P

P,AST

Activity
5.8

Analyze V&V
evidence

and establish
arguments

L,P

AST

P,AST

Activity
59

Integrate
V&V evidence
and provide
acceptability
claims and
arguments

AST

L,P

P,AST

Activity
5.10

Evaluate use
risk based on
V&V evidence

AST

L,P

AST

P,AST

Activity
5.11

Assert acceptance
claims and provide
acceptance
recommendations

R, AP

AST

L,P

P,AST

Table 6—VV&A activity roles and responsibilities:
Phase 6—Accept distributed simulation and verify output processing

A

VV&A overlay phases and
activities
L=Lead, P=Perform, AST
= Assist, R = Review, M =

Monitor,
P=Approve

User/
sponsor

Distributed
simulation
manager

Simulation
development
team

V&V
agent

Accreditation
agent

SME

Activity
6.1

Accept
distributed
simulation

AST

Activity
6.2

Validate
distributed
simulation output
post-processing

AST

L,P

P,AST
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Table 6—VV&A activity roles and responsibilities:
Phase 6—Accept distributed simulation and verify output processing(continued)

VV&A overlay phases and
activities
L=Lead, P=Perform, AST User/
= Assist, R =Review, M = sponsor
Monitor,
AP=Approve

Distributed Simulation
simulation development
manager team

V&V Accreditation

SME
agent agent

Support
Activity | executing
6.3 distributed
simulation

PM L P,AST AST M P,AST

Support
.. preparing
AN distributed P.M L PAST M M BAST
’ simulation
outputs

Contribute

Activity | to verifying
6.5 distributed PM L P,AST AST M P,AST

simulation output

Table 7—VV&A activity roles and responsibilities:
Phase 7—Consolidate distributed simulation VV&A products

VV&A overlay phases and

activities Distributed Simulation
L=Lead, P=Perform, AST User/ . . V&V | Accreditation
. _ . — simulation development SME
= Assist, R =Review, M = sponsor agent agent
. manager team
Monitor,

AP=Approve

Activity | Support LP AST AST AST M P,AST
7.1 analyzing data

Consolidate
Activity V&YV evidence
79 to support M M L,P AST AST
’ results
interpretation

Evaluate use
risk based on
Activity results and

73 distributed R M M P L P,AST
simulation
V&V report

Prepare
Activity d_istribu'ted
74 simulation AP M AST P L P

’ VV&A products
for reuse
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5. Overlay assumptions and tailoring
5.1 Assumptions

The following assumptions were made during development of the VV&A overlay to scope the responsibilities
of the VV&A team; they have been arranged loosely in logical, not priority, order:

— The distributed simulation development team will follow the Distributed Simulation Engineering and
Execution Process (DSEEP) in their development and execution of their distributed simulation.

— Coordination and cooperation occurs between the VV&A team and the distributed simulation
development team as an essential part of VV&A implementation.

— The distributed simulation development team leads and performs distributed simulation verification
activities.

— The VV&A team leads and performs simulation validation activities.

—  The VV&A team will consider distributed simulation V&V information and use histories in the
distributed simulation VV&A processes.

— The VV&A team is not responsible for validating or verifying the individual member applications,
although they do rely upon the products of these activities and may request or perform V&V to gain the
information they need for VV&A of the distributed simulation.

— The VV&A team will have timely access to the information they require.

— The user/sponsor will agree that a finite set of observable or measurable acceptability criteria will be
used to judge simulation acceptability for an intended use.

— The VV&A processes may be executed iteratively throughout the distributed simulation development
and execution process.

— All distributed simulations will be subject to an acceptance process that may or may not include
accreditation. Member applications will be accepted within the context of their use as part of the
distributed simulation.

— If needed, accreditation of the distributed simulation can occur anywhere from Activity 5.11 through
Activity 7.4 as defined in this standard.

— Thedistributed simulation VV &A processes described in this overlay will be tailored to meet the needs
of'the specific applications.

5.2 Tailoring

The VV&A activities described in this standard, while being generally applicable to most distributed
simulations, are intended to be tailored to meet the needs of each specific application. Every distributed
simulation is unique. The extent to which these VV&A processes can be performed for a given distributed
simulation application will depend on a number of factors, including the quality of the requirements
information and the resources allocated to the VV&A team. The recommended practices provided in this
standard should be used as a starting point for developing the specific approach to distributed simulation
VV&A needed to support the intended use.

The following are some perspectives on tailoring the VV&A processes to fit the circumstances of each
individual member application best:

— Tailoring is driven by risk and resource constraints (e.g., available information, budget, skills, and
time).
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— Quantifying risk and the tolerance for those risks are factors that drive tailoring decisions.

— The correctness and completeness of the distributed simulation VV&A products can reduce the risk
incurred by using the simulation results referred to as the use risk in the remainder of the document.

— The absence of certain information input to the VV&A processes will limit the quality of the content of
the VV&A products.

— Tailoring decisions have an impact upon use risk and the resources required, and this impact should be
understood and documented.

— The VV&A processes should influence test plans, leverage testing and data collection tasks, and
describe this in the distributed simulation V&V plans.

— Tailoring should adhere to policies, standards, or guidelines that may be relevant to the intended use.

— Tailoring may be done at any time in the distributed simulation VV&A processes.

More information and guidance with respect to tailoring VV&A process is given in SISO-GUIDE-001.1-2012
and SISO-GUIDE-001.2-2013.

6. VV&A Overlay model: Top-level view

As in the DSEEP, one of the design goals identified during the development of this VV&A overlay was to
define a highly flexible process. This facilitates tailoring the VV&A activities defined in this overlay as the
user needs and resource constraints demand. The actual application of VV&A techniques to support the
development of a distributed simulation could vary significantly within or across different intended uses.
However, the VV&A phases that correspond to the DSEEP steps establish a foundation for applying VV&A
within the DSEEP. Figure 1 illustrates each of the DSEEP steps together with the corresponding VV&A
overlay phases. Figure | includes two critical aspects of successful VV&A: a central, accessible repository
and a cohesive VV&A methodology (see SISO-GUIDE-001.2-2013) to which the overlay activities are
aligned and defined to support.

More definitive guidance with respect to establishing the agreements for VV&A information requirements and
establishing an information and knowledge repository are detailed in Section 7 of SISO-GUIDE-001.2-2013.
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Figure 1—Top-level view of the VV&A overlay to the DSEEP

The purpose of each of the overlay phases is summarized as follows:

Phase 1: Verify distributed simulation objectives. The VV&A team works as part of the distributed

simulation development team to define a set of distributed simulation objectives and verify their
completeness, consistency, and correctness with the user/sponsor. The VV&A team also completes an
initial use risk assessment based on the objectives and their relative priority.

Phase 2: Verify and validate distributed simulation conceptual model. The VV&A team works as part

of the distributed simulation development team in developing the test scenarios, the conceptual model,
and the distributed simulation requirements. They also contribute to verifying these products and are
responsible for validating them. In addition, they define the sources from which referent data will be
assembled and use all the information to construct the V&V argumentation structure.

Phase 3: Verify distributed simulation design. The VV&A team supports selecting the member

applications and/or designing them and the integrated distributed simulation, and producing the
development and execution plan. They also contribute to verifying the distributed simulation design.
Knowing the intended designs and/or selections, the VV&A team gathers historical V&V information
about them and uses that information to develop the V&V plan, which expresses the V&V experimental
frame. The V&V plan includes supplemental V&V for the member applications and incorporates the

results of the updated use risk assessment.

Phase 4: Verify distributed simulation development products. The VV&A team supports development

of the SDEM and the distributed simulation agreements. They contribute to the verification of those
products and support their implementation in both the member applications and the distributed
simulation infrastructure. As the simulation development teams test the member applications
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independently and with the infrastructure, the VV&A team assists them in establishing and verifying
technical, semantic, and syntactic interoperability. They prioritize the V&V activities and V&V the
data sets supporting the integrated V&V testing.

— Phase 5: Validate distributed simulation. The VV&A team supports integrating and testing the
distributed simulation and the preparation of the execution plan. The test results are used to establish
logical interoperability and after assembling the referent, the VV&A team completes the V&V analysis
and establishes substantive interoperability through the evidence defined in the V&V argumentation
structure resulting in acceptability claims and recommendations for acceptance.

— Phase 6: Accept distributed simulation and verify output processing. The user/sponsor accepts the
simulation based on the Phase 5 products and supports the use of the distributed simulation. The
VV&A team turns their attention toward the processing of output data, verifying the post-processes
and contributing to the preparation of the output for analysis.

—  Phase 7: Consolidate distributed simulation VV&A products. The VV &A team supports analyzing the
distributed simulation output data. They consolidate the VV&A evidence to support the final use risk
assessment and prepare the VV&A products for re-use in the future.

The seven phases in this overlay parallel the seven steps in the DSEEP. As in the DSEEP, this overlay
decomposes each of the VV&A phases into a set of interrelated lower-level activities and supporting
information resources.

7. VV&A overlay model: Detailed view

The VV&A overlay describes a high-level framework for verifying, validating, and accepting/accrediting
Distributed Simulations. The intent of the VV&A overlay is to specify a recommended practice that details the
VV&A phases that correspond to, support, and augment the DSEEP steps. Distributed simulation stakeholders
can leverage this overlay to achieve the specific needs associated with their intended use.

Figure 2 provides a detailed view of the VV&A overlay and its interactions with the DSEEP at equivalent
levels of abstraction. This view illustrates the flow of VV&A activities, information, and products across the
seven VV&A overlay process phases identified in Figure 1. Figure 2 depicts the DSEEP steps, the VV&A
phases, and the VV&A information shared between these steps and phases.

Subclauses 7.1 through 7.7 describe the lower-level activities associated with each of the seven VV&A Overlay
phases associated with the DSEEP’s seven steps. Figure 3 identifies the individual activities that compose
each of these VV&A phases. Each activity description includes the information required, the component
functions (tasks), and the information produced by that activity. Information produced should be captured in
evidence products and submitted to the knowledge/information repository in support of downstream product
development. Products should be developed in accordance with the user/sponsor requirements. As in the
DSEEDP, this overlay assumes that once a product is created, it will be available for all subsequent activities
even though the product might not be identified as an input in the activity description.
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Although many of the activities represented in Figure 3 appear highly sequential, the intention is not to suggest
a strict waterfall approach to VV&A. Rather, this process illustration is simply intended to highlight the
major VV&A activities that occur during distributed simulation development and execution and the logical
relationship between the start of these activities, completion of other VV&A activities, and the state of activities
within the DSEEP steps. The activities described in this recommended practice should be used as a starting
point for developing the specific approach to VV&A associated with distributed simulation development and
execution for the intended use.

Additionally, the different shapes represent specific VV&A activities. The rectangular shape identifies the
primary activities for each phase and step. The rounded-edged shapes correlate to support activities, and the
trapezoid shape indicates activities that contribute to verification of each VV&A phase.

Colors are used for readability to highlight the distinctions between phases but have no inherent meaning.
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The purpose of Phase 1 of the VV&A overlay is to define the scope of the VV&A effort and establish a
stable foundation for establishing a distributed simulation’s validity. This requires the VV&A team to
understand the distributed simulation objectives, the risk that the user/sponsor can tolerate in their intended
use of the distributed simulation output, the information needed to define realistic and observable acceptance/
acceptability criteria, and the resources required to support the subsequent VV &A activities. This phase should
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result in a set of verified distributed simulation objectives and a set of distributed simulation acceptance/
acceptability goals and their related confidence levels that adequately represent those objectives.

Figure 4 illustrates the key activities in this phase of the overlay. These activities support the distributed
simulation development team in identifying, clearly describing, and documenting the problem that the
distributed simulation addresses. Understanding what the user/sponsor really needs the distributed simulation
to accomplish is essential to the development and VV&A of the distributed simulation. A clear, consistent, and
complete, yet concise, user/sponsor needs statement will aid the VV&A team in understanding and assessing
the distributed simulation objectives, requirements, development plans, and other products resulting from
exercising the DSEEP. For example, the user/sponsor needs statement should include such information as
high-level descriptions of the critical systems of interest, initial estimates of fidelity requirements, key scenario
events, and output data requirements. These insights are important for early VV&A planning.

Support identifying Support developing
I dlsmbs;?:czggatlon verified Distributed Simulation Objectives
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Figure 4—Verify distributed simulation objectives (Phase 1) activity diagram

7.1.1 Activity 1.1—Support identifying user/sponsor needs

This activity assists the distributed simulation development team in identifying, clearly describing, and
documenting the problem that the distributed simulation addresses. Understanding what the user/sponsor
really wants the distributed simulation to accomplish is essential to the development and acceptance and/or
accreditation of the distributed simulation.

The distributed simulation development team should confirm that the user’s representational needs (i.e., what
the distributed simulation needs to represent and how correct those representations need to be) are captured
and understood in the course of this activity. In addition, the impact of distributed simulation use should be
assessed, and the user/sponsor tolerance to risk should be estimated. As part of this assessment, the VV&A
team develops the information that defines the V&V context enabling the initial assessment of the use risk.

The process of identifying user/sponsor needs provides insight into how correct the distributed simulation
needs to be enabling the VV&A team to define acceptance/acceptability goals and their associated confidence
levels in terms of the measures of effectiveness (MOE) of the represented system (also referred to as the
system to be modeled).
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7.1.1.1 Information required

The information recommended for this activity includes the following:

a)  Overall plans (from the user/sponsor’s perspective).
b) Descriptions and specifications of the system(s) to be modeled.
c¢) Information on available resources.

d) Identify, quantify using consistent units, where possible, and rank the user/sponsor perceptions of the
impact of using the distributed simulation.

e) Determine the user/sponsor tolerances for risk of incurring the impacts of the distributed simulation
producing incorrect results for their intended uses.

7.1.1.2 Functions (tasks)

The functions recommended for this activity include the following:

a)  Support analysis of the program objectives to identify the specific purpose and objective(s) that
motivate development and execution of a distributed simulation.

b)  Support identifying the available resources and known development and execution constraints, as
appropriate.

c)  Assess the user/sponsor’s estimate of the correctness and completeness of the existing descriptions of
the systems to be modeled and identify areas that are lacking.

7.1.1.3 Information produced

The recommended information produced from this activity includes the following:

a) Input to the user/sponsor needs (e.g., analysis results and revision suggestions)
b) Input to the available resources and known development and execution constraints

c) Assessment of the correctness and completeness of the descriptions of the systems to be modeled

7.1.2 Activity 1.2—Support developing distributed simulation objectives

This activity supports developing the distributed simulation objectives. The distributed simulation objectives
serve as a foundation for generating distributed simulation requirements (i.e., translating high-level user/
sponsor expectations into more concrete, measurable, distributed simulation goals).

This activity requires close collaboration between the distributed simulation user/sponsor and the distributed
simulation development team, including the VV&A team, to ensure that the original needs are properly
analyzed and correctly interpreted and that the resulting objectives completely capture the nuances of the
intended use.

The VV&A team actively supports the following DSEEP tasks:

a)  Analyzing sponsor needs with an emphasis upon those needs that have implications for the distributed
simulation’s representations.

b) Documenting the distributed simulation objectives.

¢) Defining and documenting the initial distributed simulation engineering plan.
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In addition, the VV&A team should determine their impact upon the test, configuration management, security,
and quality assurance plans, and provide input to those plans to reflect those impacts. For example, the V&V
activities should collaborate closely with the testing efforts in order to leverage the testing activities for results
validation. The VV&A team should work with the testing team to help ensure that the distributed simulation
testing will generate the data necessary to support V&V activities. Similar cooperation is needed between the
VV&A efforts and those for configuration management and quality assurance. Measures to assure the security
of the distributed simulation and its information can impact the representational capabilities of the distributed
simulation. The VV&A team should review the security plans to identify and inform the distributed simulation
development team of any representational impact of the planned security measures.

7.1.2.1 Information required

The information recommended for this activity includes the following:

a) Needs statement
b)  Descriptions and documentation relevant to the system to be modeled

c)  Security plans

7.1.2.2 Functions (tasks)

The functions recommended for this activity include the following:

a) Identify any relevant development documentation for the system to be modeled (e.g., specifications,
conceptual models, program plans, and test data).

b)  Support analyzing the user sponsor needs and deriving the distributed simulation objectives from
those needs, particularly the representational objectives.

c)  Support defining, prioritizing, and documenting the distributed simulation objectives.

d) Support the user/sponsor review of the distributed simulation objectives and reconciling the
differences.

e) Review the security plans to identify and inform the distributed simulation development team of any
representational impact of the planned security measures.

7.1.2.3 Information produced

The recommended information produced from this activity includes the following:
a) Input to the distributed simulation objectives

7.1.3 Activity 1.3—Contribute to verifying distributed simulation objectives

This activity determines that the distributed simulation objectives correctly and adequately represent the user/
sponsor needs and may indicate the need for corrections or additions. An incomplete statement of distributed
simulation objectives impacts the ability to meet the user/sponsor needs, while overly broad distributed
simulation objectives could unnecessarily tax the available resources.

Verifying the completeness and consistency of the distributed simulation objectives, addressing both their
content and form, is essential to ensure that they provide a clear, solid, and unmistakable foundation for further
distributed simulation development and use. Further, documenting the traceability between the distributed
simulation objectives and the user/sponsor needs is essential to diagnosing any problems and making design
and development tradeoff decisions.
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The VV&A team should approach verifying the distributed simulation objectives as an integral part of the
distributed simulation development team. The distributed simulation development team members can
successfully share the burden of verification in many different ways depending upon the specifics of the
organizations involved, the distribution or responsibilities within that team, and the nature of the distributed
simulation objectives.

Regardless of who performs specific verification tasks, the tasks in this activity assume that the VV&A team
has complete access to the results from all verification tasks as well as the distributed simulation objectives
and the user/sponsor needs, and can obtain clarifications from the user/sponsor upon request.

7.1.3.1 Information required

The information recommended for this activity includes the following:

a)  User/sponsor needs

b) Distributed simulation objectives

7.1.3.2 Functions (tasks)

The functions recommended for this activity include the following:

a)  Check the distributed simulation objectives for internal consistency and completeness.

b)  Verify the distributed simulation objectives against the user/sponsor needs and provide feedback on
the result of that consistency and traceability check.

¢) Contribute to documenting the distributed simulation objectives verification results.

d) Contribute to documenting the traceability between the distributed simulation objectives and user/
sponsor needs.

7.1.3.3 Information produced

The recommended information produced from this activity includes the following:

a)  Distributed simulation objectives verification results

b) Information describing the traceability between the distributed simulation objectives and the user/
sponsor needs

7.1.4 Activity 1.4—Develop V&V context information including initial assessment of use risk

This activity identifies, collects, and consolidates all relevant context information needed prior to or during
the V&V process. The V&V context information captures information regarding the M&S problem solving
lifecycle and process such as the M&S system requirements, intended use, and risk.

7.1.4.1 Information required

The information recommended for this activity includes the following:

a) Development documentation for the system to be modeled (e.g., specifications, conceptual models,
program plans, test data)

b) Distributed simulation objectives
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7.1.4.2 Functions (tasks)

The functions recommended for this activity include the following:

a) Identify the distributed simulation (sub) systems that are within the scope of the V&V project.
b) Identify the distributed simulation intended use.

c) Identify the distributed simulation constraints (e.g., on distributed simulation system, M&S lifecycle
process, M&S project, and M&S organization) from the user/sponsor.

d) Identify any relevant SMEs that can provide information regarding the system to be modeled and
related M&S of its systems or subsystems.

e) Identify existing relevant V&V products (e.g., acceptance plans, V&V plans, or V&V results).
f)  Identify the distributed simulation use risks.

g) Develop input to the distributed simulation integration plan with a focus on aligning methodologies
and technologies to support V&V testing.

h)  Select necessary management and support tools to include functionality to integrate V&V processes
and products and align with distributed simulation project management and support tools.

7.1.4.3 Information produced

The recommended information produced from this activity includes the following:

a) V&V context information

b) Initial use risk assessment

7.1.5 Activity 1.5—Define distributed simulation acceptance/acceptability goals and
associated confidence levels

Acceptance goals for the distributed simulation are derived from the V&V context, specifically the intended
use, the user/sponsor’s perception of the impact of using the distributed simulation, and the user/sponsor
risk tolerance. The acceptance goals scope the V&V effort and serve as the basis for developing the V&V
argumentation structure. The acceptance/acceptability goals should be set in close collaboration between the
user/sponsor, the simulation development teams, and the VV&A team, and they must be approved by the user/
sponsor.

7.1.5.1 Information required

The information recommended for this activity includes the following:

a)  Relevant system to be modeled MOEs and measures of performance (MOP)
b)  Verified distributed simulation objectives
¢)  User/sponsor needs

d)  User/sponsor assessment of impact of distributed simulation use
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7.1.5.2 Functions (tasks)

The functions recommended for this activity include the following:

a) Derive and verify appropriate acceptance/acceptability goals from the user/sponsor needs, the
distributed simulation objectives, and the relevant MOE and MOP.

b)  Verify the internal consistency and completeness of the acceptance/acceptability goals.

c)  Verify the consistency and completeness of the acceptance/acceptability goals with the user/sponsor
needs and the distributed simulation objectives.

d) Contribute to documenting the traceability between the distributed simulation acceptance/
acceptability goals and the distributed simulation objectives.

e) Document the distributed simulation acceptance/acceptability goals.

7.1.5.3 Information produced

The recommended information produced from this activity includes the following:

a) Information describing the traceability between the distributed simulation acceptance/acceptability
goals and the distributed simulation objectives.

b) Distributed simulation acceptance/acceptability goals verification analysis results.

7.2 Phase 2: Verify and validate distributed simulation conceptual model

The primary purpose of Phase 2 of the VV&A overlay is to verify and validate the distributed simulation
conceptual model. The VV&A team also supports developing and contributes to verifying the distributed
simulation scenarios, the distributed simulation conceptual model, and the distributed simulation requirements.
These activities contribute to ensuring that a distributed simulation built to meet the distributed simulation
requirements can fully realize the representational capabilities described in the validated distributed simulation
conceptual model and enables it to execute the distributed simulation scenarios.

Development and verification of the distributed simulation scenarios and the simulation conceptual model
may be done in parallel and iteratively. Once this iteration process has produced a stable distributed simulation
conceptual model, the VV&A team can validate it. At the same time, the VV &A team will work with the system
test and evaluation team and the simulation development teams to identify sources of referent information.
The validated distributed simulation conceptual model enables the development of the distributed simulation
requirements for which acceptance/acceptability criteria are developed. These criteria are aligned with the
referent sources to develop the V&V argumentation structure. Figure 5 illustrates the key activities in this
phase of the VV&A overlay. Subclause 7.2.1 through 7.2.10 describes each of these activities.
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