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Abstract: This recommended practice defines the processes and procedures that should be
followed to implement Verification, Validation, and Accreditation (VV&A) for federations being
developed using the High Level Architecture (HLA) Federation Development and Execution
Process (FEDEP). 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 VV&A of
federations. It is 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.

Keywords: federate, federation, Federation Development and Execution Process, FEDEP, High
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS IS.”

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. Every IEEE Standard is subjected to review at least
every five years for revision or reaffirmation. When a document is more than five years old and has not been
reaffirmed, 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 publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to
specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate
action to prepare appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason,
IEEE and the members of its societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that his or her views should be considered the personal views of that individual rather than the formal
position, explanation, or interpretation of the IEEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 1516.4-2007, IEEE Recommended Practice for Verification, Validation, and
Accreditation of a Federation—An Overlay to the High Level Architecture Federation Development and Execution
Process.

The High Level Architecture (HLA) facilitates interoperability among simulations and promotes reuse of
simulations and their components. The HLA is composed of three major components and has an
accompanying Federation Development and Execution Process (FEDEP) model:

— HLA Framework and Rules: A set of rules that describe the general principles defining the HLA.
(IEEE Std 1516™-2000)

— HLA Federate Interface Specification: A description of the interface between simulations (federates)
and the HLA runtime infrastructure. (IEEE Std 1516.1™-2000)

— HLA Object Model Template Specification: A specification for documenting HLA object models.
(IEEE Std 1516.2™-2000)

— HLA Federation Development and Execution Process: A description of the process for constructing
and executing HLA federations. (IEEE Std 1516.3™-2003)

The HLA FEDEP (IEEE Std 1516.3-2003) is a recommended practice that describes a generalized process
for building and executing HLA federations. It does not replace the existing management and development
methodologies of HLA user organizations, but rather provides a high-level framework into which other
systems engineering practices can be easily integrated. The FEDEP defines a methodology that can and
should be tailored to meet the needs of user applications.

This recommended practice provides guidelines for verifying, validating, and accrediting a federation. Its
purpose is to provide a more detailed view of the VV&A processes implied by the FEDEP.

This recommended practice defines the processes and procedures that should be followed to implement
VV&A for federations being developed using the FEDEP. 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
federations.

This recommended practice provides implementation-level guidance to VV&A practitioners by interpreting
and customizing the more generalized FEDEP activity descriptions. It focuses upon the VV&A processes
that apply to federations and not the VV&A processes associated with individual federates, 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 federations.

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
FEDEP, this recommended practice is not intended to be prescriptive for all FEDEP users. Rather, it is a
tailorable process and is offered as guidance to all participants in FEDEP activities. Users and developers
of other synthetic simulation environments that are not based on HLA can also benefit from the guidance
provided in this recommended practice, as the VV&A activities can be tailored as necessary to support
nearly any type of distributed simulation application.
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Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

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 with respect to the existence
or validity of any patent rights in connection therewith. 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 are reasonable or non-
discriminatory. Further information may be obtained from the IEEE Standards Association.
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IEEE Recommended Practice for
Verification, Validation, and
Accreditation of a Federation—An
Overlay to the High Level Architecture
Federation Development and
Execution Process

1. Overview

1.1 Scope

This recommended practice defines the processes and procedures that should be followed to implement
Verification, Validation, and Accreditation' (VV&A) for federations being developed using the High Level
Architecture (HLA) Federation Development and Execution Process (FEDEP). 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 federations. 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 federations.

This VV&A Overlay focuses upon the VV&A processes that apply to federations and not the VV&A
processes associated with individual simulations (federates), but does consider using the information
produced by those processes.

Users, developers, and VV&A personnel working with simulations and simulation compositions not based
upon the HLA and the FEDEP 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.

1.2 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 FEDEP.
Currently, these 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 FEDEP activities.

! Note that outside of the United States there may not be a formal accreditation process and the terms “acceptance” or “accepted for
use” may be used; in this document the term acceptance is the decision to use a model, simulation, or federation of models and
simulations for a specific purpose and the term accreditation is the official certification that a model, simulation, or federation of
models and simulations is acceptable for use for a specific purpose. For the purposes of this document the terms are equivalent.
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This overlay identifies and describes the recommended VV&A processes that should be followed to assure
the acceptability and utility of federations for particular intended uses. The overlay also identifies and
describes the information feeding and resulting from those processes as well as the relationships between
the FEDEP and the VV&A processes and their respective information products. In addition, this overlay
defines those terms uniquely needed to characterize the FEDEP VV&A Overlay. This overlay takes special
care to use and build upon existing standards, standard terms and their definitions whenever possible.

1.3 Conventions

This subclause describes the conventions adopted for presenting the overlay material. The overlay employs
three types of conventions: capitalization, special words, and graphic symbols. These conventions are used
throughout the overlay as much as possible.

The overlay uses capitalization to identify the key participants in the VV&A processes. The overlay
distinguishes between the Federation Development Team and the VV&A Team, and capitalizes the
references to these teams. The VV&A Team may participate as part of the Federation Development Team;
however, the VV&A Team may or may not be organizationally independent of it.

The titles of the primary information produced or needed by these teams are also capitalized (e.g.,
Federation Objectives, Federation Acceptability Criteria, and Federation Referent). This information
includes that produced by both the Federation Development Team (e.g., Federation Objectives and
Federation Conceptual Model) and the VV&A Team (e.g., Federation Acceptability Criteria and Federation
Referent). Any modifiers describing those information items are not capitalized (e.g., initial Federation
V&V Plan, revised Federation V&V Plan, and validated Federation Conceptual Model) as part of the title.
These capitalization conventions emphasize the content of the information produced.

The overlay uses a few words in very specific ways. It divides the VV&A processes applied to federations
into phases, activities, and tasks. Phases correspond to the seven top-level FEDEP steps. Each phase
contains several activities and each activity includes a set of tasks that the VV&A Team executes to
accomplish the activity.

The overlay also distinguishes between the following three types of VV&A Team participation in the
FEDEP:

— Supporting
— Contributing to

— Responsible for performing

The overlay consistently begins both activity titles and task descriptions with the verbs corresponding to
these types and uses this convention throughout the document. This distinction occurs because of the many
different players in the FEDEP and the variety of ways in which various responsibilities may be assigned to
these players.

All activity titles and task descriptions that begin with the verb “support” represent those activities or tasks
that the FEDEP explicitly identifies and that the VV&A Team can support in some way. Activities with
“support” titles are generally led or performed by a member of the Federation Development Team but
involve the VV&A Team. A “support” activity may contain tasks that the FEDEP does not explicitly
identify. The VV&A Team performs these tasks and assumes the responsibility for satisfactorily
completing them.

The activity titles and task descriptions that begin “contribute to” represent verification activities and tasks
and need to be accomplished to ensure the success of the VV&A effort. As a result, the VV&A Team may
need to be involved in performing these activities and tasks but will generally not take primary
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responsibility for their completion. However, this does not imply that the VV&A Team does not perform
verification activities. On the contrary, the VV&A Team may need to perform verification where they need
the information to supplement that received from the verification that other members of the Federation
Development Team have performed. In some cases, the VV&A Team may need to assume responsibility
for performing the “contribute to” activities and tasks when that responsibility has been assigned to no
other member of the Federation Development Team. This may be needed so that the VV&A Team can
perform the duties for which they have explicit responsibility.

Those activity titles and task descriptions that begin with some other verb (e.g., plan, validate, perform, and
prepare) represent the activities and tasks for which the VV&A Team has primary responsibility and will
perform. These activities and tasks are essential to creating a valid federation. Consistent with these
conventions, these VV&A-specific tasks do not begin with either the “support” or “contribute to” verbs.

Each phase described in this overlay has an activity diagram associated with it that shows the primary
relationships between the VV&A activities in the phase and the activities in the corresponding FEDEP step.
These diagrams use particular symbols to identify the types of VV&A activities and their interactions.
Table 1 describes the meanings of these symbols.

Table 1—Symbol conventions used in the activity diagrams

Symhol Meaning

& FEDEF activity

& activity that directly supports a corresponding FEDETP
activity

& activity to whdch the YV & A Team contritutes and may
petrform if needsd

A activity that the VV &A T e wiguely perform s, leads,
atid takesresponsibility for its satisfactory completion

Diata setzneeded to suypport a FEDEP execution

& primary information flow from one activity to ancther o
from orne WV &4 phase to another

& commection between two informati on fl ows

[00CIC

These activity diagrams label each VV&A activity with a number designation (X.Y) to show the
traceability between the phase (X) with which the activity is associated and the activity (Y). The activity
numbers in these diagrams are only identifiers and do not imply any ordering of activity execution.

These activity diagrams present only abstractions of the details provided in the activity discussions. These
diagrams are intended only as illustrations to clarify the key elements of the phases they describe. The
activity diagrams show only the primary information exchanged and do not include all of the information
involved in the activity interactions. The information illustrated in these diagrams either identifies what is
important to the VV&A effort or emphasizes the value added by the VV&A activities. The activity
discussions provide more extensive lists of the information inputs and outputs. The abstraction inherent to
these diagrams is not intended to imply that these activities do not draw upon information prepared in the
preceding phases. The conventions for these diagrams are informal, do not adhere to the specifications of
formal diagramming conventions, and are provided only for illustrative purposes.
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2. Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments or corrigenda) applies.

The three standards that compose the HLA, together with the FEDEP, provide the technical foundation for
designing and developing all HLA federations. These standards are described in the following documents:

IEEE Std 1516™-2000, IEEE Standard for Modeling and Simulation (M&S) High Level Architecture
(HLA)—Framework and Rules.*

IEEE Std 1516.1™-2000, IEEE Standard for Modeling and Simulation (M&S) High Level Architecture
(HLA)—Federate Interface Specification.

IEEE Std 1516.2™-2000, IEEE Standard for Modeling and Simulation (M&S) High Level Architecture
(HLA)—Object Model Template (OMT) Specification.

IEEE Std 1516.3™-2003 IEEE Recommended Practice For High Level Architecture (HLA) Federation
Development and Execution Process (FEDEP).

3. Definitions, acronyms, and abbreviations

For the purposes of this recommended practice, the following terms and definitions apply. The
Authoritative Dictionary of IEEE Standards [B4]* should be referenced for terms not defined in this clause.

3.1 Definitions

3.1.1 acceptance: The decision to use the results produced by a model, simulation, or federation of models
and simulations for an intended use.

3.1.2 credibility: The belief that a model, simulation, or federation of models and simulations can serve an
intended use.

3.1.3 error characteristics: Those characteristics that describe the nature of the errors in the output from a
model, simulation, or a federation of models and simulations. 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.

3.1.4 federate: An application that may be or is currently coupled with other software applications under a
Federation Object Model Document Data/Federation Execution Data (FDD/FED) and a runtime
infrastructure (RTI). This may include federation managers, data collectors, real world (“live”) systems
(e.g., C4l systems, instrumented ranges, sensors), simulations, passive viewers, and other utilities. (See
IEEE Std 1516.3-2003.)

3.1.5 federation: A named set of federate applications and a common Federation Object Model (FOM) that
are used as a whole to achieve some specific objective. (See IEEE Std 1516.3-2003.)

2 The IEEE products referred to in this clause are trademarks belonging to the Institute of Electrical and Electronics Engineers, Inc.

3 I[EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA (http://standards.ieee.org/).

* The numbers in brackets correspond to those of the bibliography in Annex A.
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3.1.6 federation conceptual model: An abstraction of the real world that serves as a frame of reference for
federation development by documenting simulation-neutral views of important entities and their key
actions and interactions. (See IEEE Std 1516.3-2003.)

3.1.7 federation object model (FOM): A specification defining the information exchanged at runtime to
achieve a given set of federation objectives. (See IEEE Std 1516.3-2003.)

3.1.8 federation objectives: The statement of the problem that is to be addressed by the establishment and
execution of a federation. (See DoD 5000.59-M [B3].)

3.1.9 federation requirements: A statement that identifies a federation characteristic, constraint, process,
or product that is unambiguous and testable and that is necessary for a federation to be acceptable for its
intended use.

3.1.10 federation scenario: A set of initial conditions and time line of significant events used within a
federation execution to achieve federation objectives.

3.1.11 referent: A codified body of knowledge about a thing being simulated. (See Verification,
Validation, and Accreditation (VV&A) Recommended Practices Guide, Build 2.5 [B2].)

3.1.12 representational requirements: That subset of the modeling and simulation requirements that
specifically describes the required states or behavior of the things that the simulation represents, including
the modeled entities, their properties, and their dependencies. (See Verification, Validation, and
Accreditation (VV&A) Recommended Practices Guide, Build 2.5 [B2].)

3.1.13 results sampling strategy: The approach for collecting the output from a model, simulation, or
federation of models and simulations.

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

3.2 Special terms

These terms are already defined in The Authoritative Dictionary of IEEE Standards Terms [B4], but have
been defined differently or the definitions have been slightly modified to promote better understanding for
the purposes of this recommended practice.

3.2.1 acceptability criteria: The criteria that the model, simulation, or federation of models and
simulations needs to meet to be acceptable for its intended use.

3.2.2 accreditation: The official certification that a model, simulation, or federation of models and
simulations is acceptable for use for a specific purpose. (See DoDI 5000.61 [B1].)

3.2.3 activity: A set of tasks that consumes time and resources and whose performance is necessary for the
execution of the federation development and execution process.

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

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

3.2.6 risk: A measure of the probability and severity of undesired effects often taken as the simple product
of probability and consequence.
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3.2.7 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.

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

3.2.9 verification: The process of evaluating a model, simulation, or federation of models and simulations
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 federation of models and simulations correctly and completely represents the
developer’s conceptual description and specifications.

3.3 Acronyms and abbreviations

FEDEP Federation Development and Execution Process
FOM Federation Object Model

HLA High Level Architecture

IEEE Institute of Electrical and Electronics Engineers
M&S modeling and simulation

SOM Simulation Object Model (of a federate)

V&V verification and validation; verify and validate
VV&A verification, validation, and accreditation

4. Federation VV&A roles and responsibilities

This clause introduces the various roles and responsibilities that are required to perform each activity
identified in the 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. The clause also describes the rationale used to identify
and classify these roles and responsibilities.

The roles and responsibilities defined are not intended to map directly to specific people or organizations.
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 the federates and federations. If these
resources are not available, then some prioritization and tailoring of the tasks and their assignment to the
roles will be necessary.

Table 2 identifies the roles and responsibilities relevant to VV&A for each activity in this overlay. They are
intended only as general guidelines. Interpreting Table 2 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 2 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.

6 Documents

Copyright © 2007 IEEE. All rights reserved.
Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 18:06:05 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1516.4-2007


http://www.avadocuments.com/doc/ieee-1516-4-2007
http://www.avadocuments.com/doc/ieee-1516-4-2007

IEEE Std 1516.4-2007
IEEE Recommended Practice for Verification, Validation, and Accreditation of a Federation—An Overlay to the High Level
Architecture Federation Development and Execution Process

— 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 2:
— Federation-related (non VV&A) activities are led or performed by the Federation Manager or
Federation Developer.

— Verification activities may be led or performed by the Federation Developer 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.
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Table 2— Roles and responsibilities

VV&A Overlay Phases and Activities Subject
L = Lead, P = Perform, AST = Assist, User/ Federation | Federation | V&V | Accreditation Matter
R = Review, M = Monitor, AP = Approve Sponsor Manager | Developer | Agent Agent Expert
Phase 1—Verify federation objectives
Activity 1.1 Support identifying User/Sponsor Needs AST,AP | L,P AST M AST AST
Activity 1.2 Plan accreditation activities R, AP AST AST L P AST
Activity 1.3 Support developing federation objectives AST,AP | L,P AST M AST AST
Activity 1.4 Contribute to verifying federation objectives | AP L P AST AST AST
Activity 1.5 Assemble federation referent AST, AP | M AST, P AST L, P AST
Activity 1.6 Define federation acceptability criteria AST,AP | M AST AST L,P AST
Activity 1.7 Plan V&V activities R AST, AP R L,P AST AST
Phase 2—V&YV federation conceptual model
Activity 2.1 Support developing federation scenarios AP L P AST M P, AST
Activity 2.2 Contribute to verifying federation scenarios M L,P AST M P, AST
Support developing federation conceptual
Activity 2.3 model AP L P AST M P, AST
Contribute to verifying federation
Activity 2.4 conceptual model M L,P AST M P, AST
Activity 2.5 Validate federation conceptual model AP M AST L,P M P, AST
Activity 2.6 Support developing federation requirements | AST, AP | L, P AST AST M AST
Contribute to verifying federation
Activity 2.7 requirements AP L P AST M AST
Phase 3—Verify federation design
Activity 3.1 Support selecting federates AP L P AST M AST
Activity 3.2 Support preparing federation design AP L P AST M AST
Activity 3.3 Contribute to verifying federation design M L,P AST M AST
Activity 3.4 Support preparing federation development AP L P AST AST AST
and execution plan
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Table 2—Roles and responsibilities (continued)

VV&A Overlay Phases and Activities Subject
L = Lead, P = Perform, AST = Assist, User/ Federation | Federation V&V Accreditation Matter
R = Review, M = Monitor, AP = Approve Sponsor Manager | Developer | Agent Agent Expert
Phase 4—Verify federation development products
Activity 4.1 Support developing FOM L, AP P AST M AST
Activity 4.2 Contribute to verifying FOM AST L,P AST M AST
Activity 4.3 Support establishing federation agreements | AP L,P AST AST M AST
Contribute to verifying federation
Activity 4.4 agreements L P AST M AST
Activity 4.5 Support implementing federate designs L P AST M AST
Support implementing federation
Activity 4.6 infrastructure AST L P AST M
Contribute to verifying federation
Activity 4.7 infrastructure M L,P AST M
Activity 4.8 Verify and validate federation data sets AP M P L,P M P, AST
Phase 5—Validate and accept federation
Activity 5.1 Support planning federation execution AST LP AST AST M AST
Activity 5.2 Support integrating federation L P AST M AST
Contribute to verifying integrated
Activity 5.3 federation M L,P AST M AST
Activity 5.4 Support testing federation M L P AST M AST
Activity 5.5 Validate integrated federation results M AST LP M P, AST
Activity 5.6 Perform acceptance assessment AP M AST AST L, P P, AST
Phase 6—Verify and validate federation output
Activity 6.1 Support executing federation P,M L P, AST AST M P, AST
Activity 6.2 Contribute to verifying raw executionand | P, M L P, AST AST M P, AST
derived output
Activity 6.3 Validate federation output AP AST AST L,P AST P, AST
Phase 7—Consolidate federation VV&A products
Activity 7.1 Support analyzing data L,P AST AST AST M P, AST
Prepare federation VV&A products for
Activity 7.2 reuse AP M AST P L, P
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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 Federation Development Team will follow the FEDEP in their development and execution of
their federation.

— Coordination and cooperation occurs between the VV&A Team and the Federation Development
Team as an essential part of VV&A implementation.

— The Federation Development Team leads and performs federation verification activities.
— The VV&A Team leads and performs federation validation activities.

— The VV&A Team will consider federate V&V information and use histories in the federation
VV&A processes.

— The VV&A Team is not responsible for validating or verifying the individual federates, although
they do rely upon the products of these activities and may request or perform verification and
validation to gain the information they need for federation VV&A.

— 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 federation acceptability for an intended use.

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

— All federations will be subject to an acceptance process that may or may not include accreditation.

— If needed, accreditation of the federation can occur anywhere from Activity 5.5 through Activity
7.1.

— The federation VV&A processes described in this overlay will be tailored to meet the needs of the
individual applications.

5.2 Tailoring

The VV&A activities described in this document, while being generally applicable to most HLA
federations, are intended to be tailored to meet the needs of each individual application. Every federation
application is unique. The extent to which these VV&A processes can be performed for a given federation
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 document should
be used as a starting point for developing the specific approach to federation VV&A needed to support the
intended use.

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

— 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 federation VV&A products can reduce the risk incurred
by using the federation results (i.c., use risk).

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 and leverage testing and data collection tasks
and describe this in the Federation Accreditation Plan and V&V Plan.

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 federation VV&A processes.

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

As in the FEDEP, 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 federation could vary significantly within or across different intended uses. However, the
VV&A phases that correspond to the FEDEP steps establish a foundation for applying VV&A within the
FEDEP. Figure 1 illustrates each of the FEDEP steps together with the corresponding VV&A Overlay

phases.
FEDEP
Diefi e Perform Dezign Dl op Flan, Exmcite Aral yze
Federation Conceptual Federstion Federation ritegrate Federation Cata &
Objectives Bralysis & Test & Prepare Evalimte
Faderation Outpts Resuts
l b f & L J *
1 L | J
FEDEP INFORMATION & PRODUCTS
l 3 f Y b L 3
¥ ¥ 3 1 ¥
erify WL erify werif alidate & W Corsolidate
Federation Federation Federstion Federation Bocept Federation Federation
Objectives . Conceptual Dezign “Deuelc\pment Faderation Ot putt WD
Model Froducts Froducts
[Priase 1 | | Friase 2 | [Prae s | [Prase 4| [Priase s | [Prases | [Prase 7|
VWE&A Overlay to the FEDEP

Figure 1—Top-level view of the VV&A Overlay to the FEDEP

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

— Phase 1: Verify Federation Objectives—The VV&A Team works as part of the Federation
Development Team to define a set of Federation Objectives and verify the completeness,
consistency, and correctness of those objectives with the User/Sponsor. The VV&A Team also
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assembles the Federation Referent, defines the Federation Acceptability Criteria, and formulates
the initial Federation Accreditation Plan and V&V Plan at this time.

— Phase 2: V&V Federation Conceptual Model—The VV&A Team supports the Federation
Development Team in developing the Federation Scenarios, Federation Conceptual Model, and
Federation Requirements. They also contribute to verifying these products and are responsible for
validating the Federation Conceptual Model.

— Phase 3: Verify Federation Design—The VV&A Team supports selecting the federates and
preparing the Federation Design. They also contribute to verifying the Federation Design and
provide an updated Federation Accreditation Plan and V&V Plan for inclusion into the Federation
Development and Execution Plan.

— Phase 4: Verify Federation Development Products—The VV&A Team supports developing the
FOM, establishing the Federation Agreements, and implementing the Federation Infrastructure.
They also contribute to verifying the FOM, Federation Agreements, and Federation Infrastructure.
They provide any support needed to verify and validate the federate implementations and collect
the information from these V&V processes. Finally, they verify and validate the data sets needed
for federation execution.

— Phase 5: Validate and Accept Federation—The VV&A Team supports the Federation
Development Team in planning the federation execution, integrating the federation, and testing the
federation. They also contribute to verifying the integrated federation. They have primary
responsibility for validating the results produced by the integrated federation and developing the
federation acceptance/accreditation recommendations from the collected V&V evidence.

— Phase 6: V&V Federation Output—The VV&A Team supports executing the federation when
needed and contributes to verifying the raw execution and derived output produced from these
executions. They then validate the federation output when needed.

— Phase 7: Consolidate Federation VV&A Products—The VV&A Team supports analyzing the
federation output when needed and collects and assembles the products from the preceding VV&A
activities into a consolidated package to support future reuse.

The seven phases in this overlay parallel the seven steps in the FEDEP. As in the FEDEP, 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 the verifying, validating, and accepting HLA
federations. 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 FEDEP steps. Federation 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 FEDEP at equivalent
levels of abstraction. This view illustrates the flow of VV&A activities, information, and products across
the seven process phases identified in Figure 1. Figure 2 depicts the FEDEP steps, the VV&A phases, and
the VV&A information shared between these steps and phases.
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Figure 2—Detailed view of the VV&A Overlay to the FEDEP

Subclauses 7.1 through 7.7 describe the lower-level activities associated with each of the seven major

VV&A phases associated with the FEDEP’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 tasks, and the information produced for that activity. A

s in the FEDEP, this overlay assumes

that once a product has been created, it will be available for all subsequent activities; even though the

product may not be identified as an input in the activity description.
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