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ABSTRACT: The Generic Methodology for Verification and Vatidn (GM-VV) is a generic methodology for VV&A to
justify the acceptability of models, simulation,darying data and results for an intended use. Tinisthodology is
currently in the processes of standardization withihe SISO. The GM-VV attains its genericness feofnramework
approach, instead of trying to cover or merge alksgible and existing VV&A methods into a single &'aize-fits-all”
VV&A method implementation. This means that the \BMis not prescriptive in nature, nor directly tiéal any specific
M&S application domain, standard, technology, orgation or other distinctive M&S context relatedpi@mentation
details for VV&A. The GM-VV’s technical framewonoyides common semantics, concepts and tailorabilelibg blocks
for VV&A, which aims to facilitate communicatiomderstanding and implementation of VV&A across bativeen such
different M&S contextsMoreover, this framework also provides the tailgriprinciples and guidance to cost-efficiently
develop and apply VV&A method instantiations fra technical framework, which support the indivill&S
organization, project, technology or applicationndain needs and constrains.

This paper demonstrates how the existing VV&A ayetd the FEDEP can be derived from the GM-VV. illbstration
shows the mapping between the VV&A overlay terrogyldefinitions and concepts, and the generic gmegided by the
GM-VV technical framework. The presented detaileggpings of the VV&A overlay roles, processes amlpcts onto the
GM-VV generic building blocks illustrates the taitg of the GM-VV towards a VV&A method instancat fits a specific
M&S technology (i.e. FEDEP). As such the paper es readers with an educational example to helgenstand the
GM-VV purpose, usage and relationship to other V\&andards.

1 Introduction needs and constraints of an organization, project,
Increasingly, models and simulations (M&S) are deped application domain or technology. Moreover, VV&A of
and dep]oyed as enab”ng techn0|ogy to Supportegyst M&S still is a relatiVEly new field of teChnOlOgynd
analysis, design, test and evaluation, acquisittoaining Practice. As a result many different approache¥VW&A
and instruction. It is imperative to the M&S comrityrthat ~ exist that rely on a wide variety of different VV&#erms,
verification, validation and accreditation/accepan concepts, products, processes, tools or techniduesany
(VV&A) has to be performed to ensure that both th€ases the resulting proliferation restricts or eweorks
development and utilization of M&S technologies aost-  against the transition of VV&A assets and resuiterf one
effective, and their results are credible and do pmse Organization, project, and technology or appligatitwmain
unacceptable risks. The choice which method for \A/& to the other.

works best in a given situation depends on theviddal



This context was the key driver behind the develepinof
the Generic Methodology for Verification and Valiide
(GM-VV) that is currently in process of being standized

2 GM-VV and VV&A Overlay Overview
The purpose of this section is to provide a veghHevel
overview of both the GM-VV and the VV&A overlay the

within SISO [1]. The GM-VV aims not to replace anyFEDEP (in the rest of the paper simply referreciso'the

existing VV&A approaches, methodologies, standands
policies of M&S organizations, technology and apgtiion
domains; nor it is intended to be prescriptivethat it does
not specify a single concrete or unique solution &d
VV&A applications. Instead, the purpose of the GMW-6
to provide a general baseline and guidance for VVé&A
M&S that:

comparison and interoperability of native VV&A
practices and standards
is applicable and tailorable towards individual V&

VV&A Overlay”). It is beyond the scope of this papi®
provide a detailed introduction to these two methdtie
reader is referred to the original documents forerdetails

(1] [4].

2.1 GM-VV Overview
The GM-VV attains its genericness by means of aregfce
model and architecture approach. This means tleaGii-

facilitates a common understanding, communicatioryV is not directly tied to any specific M&S appliban

domain, standard, technology, organization or other
distinctive M&S implementation details for VV&A. Eh
GM-VV aims to provide common semantics and

needs of a wide variety of M&S technologies andomponents for VV&A that can be used unambiguously

application domains

In essence, the GM-VV serves a similar purposehas t

IEEE/SISO recommended practices for the Distribute@ihe

across and between different M&S organizationsjegts,
technology or application domains. Therefore, thd-@v
comprises an abstract framework that consistsrettparts
Conceptual Framework, the Implementation

Simulation Engineering and Execution Process (DSEERramework and the Tailoring Framework) that buijgbu

that provides a generalized process-oriented fraoriewo
develop and execute distributed simulation envirents
[2]. The GM-VV does something similar for VV&A big
not limited to distributed simulations.

Generic GM-VV

Tailored instance of

VV&A Overlay — tote —»

DSEEP
f

Tailored instance of

Specific FEDEP

Figure 1 GM-VV, DSEEP, FEDEP and VV&A Overlay

In the DSEEP document it is shown how the IEEE/SIS
Federation Development and Execution Process (FEBEP
a specific tailored instance of the DSEEP [3].

The |IEEE Recommended Practice for Verification
Validation and Accreditation of a Federation prasda
VV&A overlay to the FEDEP [4]. The goal of this papis

to show how the VV&A overlay can be derived viddeng

of the GM-VV as an M&S technology specific VV&A
application instance, in a similar manner as theEBES
shows its relationship with the FEDEP. As sucheipk the
M&S community to better understand the purposehef t
GM-VV, its usage, added value and relationship tioeo
VV&A standards.

existing VV&A methods and practices.

GM-VV Conceptual Framework

The GM-VV conceptual framework provides essential
VV&A terminology, semantics, concepts and principle
The framework facilitates communication, understagd
and implementation of VV&A across and between défd
M&S contexts. This framework is rooted in the preenihat
models and simulations are always developed andogeqb
to fulfill specific needs of their stakeholdersgetrainers,
decision makers). The GM-VV assumes that VV&A alway
takes place within such a context and uses a fauldw
view to structure this larger context (Figure 2).
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Figure 2 GM-VV Worlds View



Together, these four worlds define a generic M&S-diycle implement tailored VV&A solutions that fit the neeaf
and process view. The GM-VV considers VV&A as any particular M&S organization, application, and
specific domain of M&S and refers this domain as thtechnology or problem domain. Each dimension costai
VV&A World. The VV&A world groups the products, building blocks that cover technical, project amdegprise
processes and organizational aspects that are dhetede level aspects of VV&A.

develop amacceptance recommendatidor an M&S asset

regarding its acceptability for an intended UBis effort is

driven by theVV&A requirementsthat are linked to the ~Jupes

stakeholders needs (e.g. budget, risks, liabijities S Produces

From a technical perspective the GM-VV recognizes f
conceptual activities in this effort. First, defirge set of Eroautes
concrete and assessableceptability criteriafor the M&S
asset. Second, collect or generate relevaritenceto Responsibiity ML)

demonstrate the satisfaction of the acceptabilifyerga.
Third, assess thevidential qualityof this demonstration.
Fourth, develop arguments that underlie the clainetiver
or not the M&S asset is acceptable for an intends(i.e.
acceptance claiin Five, compile the information from the
other four activities into an acceptance recommgola
Acceptability criteria, items of evidence and argums
underlying an acceptance recommendation should
developed in a structured manner using a formatevtiee
reasoning is transparent, traceable and reproducithiis is
accomplished by the GM-VWV&A goal-claim network
concept that encapsulates, manages and consolididtes
underlying evidence and argumentation necessary
developing a defensible acceptance recommendation.

Figure 3 GM-VV Implementation Framework Dimensions

The product dimension contains information-based¥V
products that can have multiple instances, reptatenal
and documentation formats. These VV&A products are
produced by the processes, activities and taskaatkeby
process dimension. They can be executed reelysi
concurrently and iteratively. The roles defined fine
organization dimension are involved in the exegutioone
or more of the VV&A processes, activities and taskise
roles are specified in terms of responsibilities aither
?ople or organizations involved in VV&A. The rolean
e played by separate organizations, teams of peopine
organization or by a single person.

To increase the efficiency and quality the entirg A
effort, VV&A should be executed in an organized wakie
GM-VV defines three organizational levels at whi¢i&A
efforts can be considered. The technical level eom all g . . :
technical aspects of a VV&A effort necessary toaley Proiect or application domain. To do this the GM-VV

and deliver an acceptance recommendation for an Mggov!(jes. a ta|lor|ng _framework that supports the
asset. The project level concerns all manageripbas modification of the building blocks in the GM-VV qudluct,

related to the execution of the technical worksipport of Process and organization dimensions to satisfyspiegific

: ' ; VV&A requirements and constraints in the M&S
a VV&A project the GM-VV defines the enterprise level,” " . . . . .
which establishes, directs and enables the execwio cnvironment in which the GM-VV is applied. The fasi

VV&A projects. On the VV&A project and enterprise.premise Of. this tailoring framework is _that the
levels the GM-VV applies the memory concept; mplementation framework components should firstchst

combination of an information and knowledge repwoyit into  a _VV&A mgtho_d instan_tiatior! S.UitEd _fo_r the
and a community of practice. TheS&/&A project and organization or ap_phcaﬂon domain, which |s_th§p11|m|zed
enterprise memorgespectively retains information from thefo_rI the VVEA prr(])ject atdha;_nd.d!:or the optimizatidour
current and past efforts to support high qualitpste [@l0ring approaches are defined:

effective execution of VV&A.

GM-VV Tailoring Framework
The aforementioned GM-VV implementation framework
should be tailored for each individual M&S orgatiaa,

e Extension adding elements not specified in the GM-

GM-VV Implementation Framework V&V (e.g. additional products.) o
The GM-VV implementation framework translates the-G *  Reductioncutting out GM-VV elements (e.g. activities
VV basic concepts into a set of generic VV&A compots. and tasks that are not to be executed.)

These components are classified and designed angatee *  Specialization adaptation of GM-VV elements (e.g.
three interrelated dimensions shown in Figure 3| Al  using domain specific V&V methods.)
components are intended to be used and combined to



« Balancing adaptation to find optimum cost-benefit-The VV&A overlay framework design consists of seven

ratio (e.g. distributing project resources basedV&t
use-risk.)

Tailoring by these four approaches should be peréor

processes, referred as phases, see Figure 4. Heade p
maps directly to a single process step inside BBHEP.
Each VV&A phase is defined in terms of lower-level
activities and supporting information. These atigg are

across the three dimensions of the GM-VV implentéoia performed by a VV&A team. The purpose of each VV&A
framework in such a way that a consistent and estter phase can be summarized as:

VV&A method instance is obtained.

2.2 FEDEP VV&A Overlay Overview

The VV&A overlay to the FEDEP is a recommended

practice for the VV&A of HLA-based federations thate
being developed using the FEDEP [3] [4]. The puepof
the overlay is to provide a more detailed viewhs VV&A
processes implied by the FEDEP itself. The VV&A dag

is intended to be applied across a wide range ofSM&se

applications that utilize HLA federations. Therefprthe
overlay only provides a high level framework for ¥X
into which individual VV&A practices, tools and tatiques
can be integrated to meet the needs of a spegifiication
domain. However, such individual VV&A practicesote
and techniques are not described by the overlayeMer,
the overlay only focuses on the VV&A aspects thailato
a federation as a whole. It assumes that each ichdil
federate has been verified and validated in somenera
though the information from these efforts is takieto
account by the VV&A overlay. As such the VV&A ovayl
identifies and describes a set of recommended psesefor
VV&A of federations along with its respective infoation
and products that are exchanged between these V&ig&h
the FEDEP processes. In addition, the overlay dsfthose
terms uniquely for the FEDEP VV&A processes buttfoe
remainder it builds upon standard terms and déedimst

Phase 1 Verifies federation objectives. Assembles the
federation referent and related acceptability dete
Formulates the federation accreditation and V&\hpla
Phase 2 Supports the development of the federation
scenarios, conceptual model, and requirements.
Contributes to verification of these products. Wates
the federation conceptual model.

Phase 3 Supports the selection of federates and
federation design. Contributes to the verificatidrthis
design and updates the federation accreditation pla
and V&V plan for inclusion into the federation
development and execution plan.

Phase 4 Supports the development of the FOM,
federation agreements, and implementation of the
federation infrastructure. Contributes to verifioat of
these development assets. Furthermore, supports the
verification and validation of the data sets neefted
the federation execution.

Phase 5 Supports the federation execution planning,
integration and testing. Contributes to verifyinge t
integrated federation. Validates the results preduay

the integrated federation and develops the federati
acceptance recommendations.

FEDEP
Diefire Parform Design Develop Flan, Execite Aralyze
Federztion Concephiml Federztion Federstion Integrate Federation [t &
Objctives Mralysis & Test & Prepare Evalimte
Federation Outpts Resuts
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Werify W ‘wierify erify Wali date & W Corsalidate
Federztion Federztion Federztion Federstion Becept Federstion Faderztion
Objctives el Conceptual Ll Dezign L] Devel oprnent - Federation . Ot putt WSLA
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| Fhase 1 |

| Fhase 2 |
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| Fhase |
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VWE&A Overlay to the FEDEP

Figure 4 Top-level view of the VV&A overlay to fHeDEP [4]




« Phase 6 Supports the federation execution and
contributes to verification of the output produdsd
these executions. Validate the federation output.

» Phase 7 Collects and assembles the products from
the preceding VV&A activities into a consolidated
package to support future reuse.

The VV&A overlay phases are tailorable such tha th
VV&A effort meets the user needs, resources ark 1§

a specific federation application. This tailoring i
achieved by deletion or modification of the actast
inside each of the seven VV&A overlay phases.
Moreover, tailoring is also achieved by selectingd a
employing the proper application domain specific&2/
practices, tools and techniques within the VV&A dag
framework.

3 GM-VV Tailored to the VV&A Overlay

This chapter shows that the VV&A overlay can be
considered as an instance of the GM-VV, as inditate
Figure 1, derived by applying the GM-VV tailoring
framework. First a terminology mapping between the
VV&A overlay and the GM-VV is given as well as a
comparative analysis of their definitions. Next the
relationships between the GM-VV conceptual framéwor
and the VV&A overlay concepts are considered. Bnal
its is shown how the VV&A overlay products, process
and organizational roles can be derived from the-\G¥
implementation building blocks using the four GM-VV
tailoring approaches.

3.1 Terminology Mappings and Definitions

The GM-VV terminology list includes 17 terms for
which one or more definitions are provided. For som
terms more than one definition is provided to féaié
understanding and applicability of the GM-VV across
different communities. In total 25 definitions aji@en of
which 10 are specific to the GM-VV, the rest isdak
from literature.

A number of terms are the same between the GM-VV
and the VV&A overlay, but they do not always hakie t
same semantics. Additionally, due to the different
purposes of the methodologies, their terminology
includes different terms, e.g. the GM-VV includgsity
whereas the VV&A overlay does not; the VV&A overlay
includesfederationwhereas the GM-VV does not. Both
the GM-VV and the VV&A overlay state that for all
terms not included in their terminology list, one i
referred to the IEEE Dictionary of Standard Terr8g [

Terms that are shared between the GM-VV and the
VV&A overlay are:

» Acceptance The GM-VV refers acceptance to the
process of ascertaining the M&S is fit for an
intended use which can be used to support the
decision to use the M&S. This is similar to how the
VV&A overlay addresses acceptance.

» Acceptability Criteria the GM-VV definition is
equal to that of the VV&A overlay.

» Accreditation the GM-VV defines this as giving an
organization a formal recognition for conducting th
certification of a model, simulation and data. brén
certification is the process of providing an offici
written guarantee that the M&S system is acceptable
for its intended use.

» Conceptual Model:This is similar to the VV&A
Overlay definition ofFederation conceptual model.

» Fidelity: The accuracy of the representation
mentioned in the GM-VV, refers tthe description
of a model, simulation or federation of models and
simulations and its associated data representationa
capabilities,as mentioned in the VV&A overlay.

» ReferentThis definition is exactly the same.

* Validity: The M&S systenmentioned in the GM-VV
refers tothe models, simulations or federation of
models and simulationgnentioned in the VV&A
overlay. Validity as defined in the VV&A overlay
calls for the M&S system'sepresentation being
complete and correct enough for the intended, use
which in the GM-VV entails the combination of
utility and validity.

* Validation: In the GM-VV, validation calls for
evidence justifying the M&S system being accurate
enough towards the referent for the intended use (s
GM-VV’s validity), which is equivalent to the
VV&A overlay definition that calls for evaluatiorf o
the M&S system during development and execution
to determine how well it satisfies the acceptapilit
criteria (for an intended use) within the contekt o
the referent.

» Verification: In the GM-VV, verification calls for
evidence justifying that the M&S system
implementation conforms to its specifications; @nd
free of design and development errors. This
definition is equivalent to the VV&A overlay that
calls for the M&S system to be evaluated for
completeness and correctness against the devedoper
conceptual model and specifications, and this @an b
done either overall or for each phase, as suggested
by the VV&A overlay.



VV&A overlay terms not included in the terminology
the GM-VV are addressed below:

* Federate, Federation, Federation Object Model,
Federation Scenariothe GM-VV calls for a more
generic term of M&S system, which refers to a
combination of interacting M&S elements (models,
simulations and data) organized to achieve one or
more uses. Therefore, the VV&A overlay’s federate,
federation, federation object model, and federation
scenario are instance of M&S (sub) systems.

» Federation objectives and requiremenkederation
objectives map to the GM-VV’s more generic M&S
intended use, and the federation requirements map t
the GM-VV’s M&S requirements

» Credibility: The definition of acceptance in the GM-
VV refers to theprocess that ascertains an M&S
system is fit for the intended usehich includes
both the VV&A overlay’s credibilitythe belief that
an M&S system can serve an intended, umad
acceptance (the decision) as discussed earlier.

* Error Characteristics: Within the GM-VV’s
evidence solutions the error characteristics are
considered by defining satisfaction conditions for
each test.

» Representational Requirementhe VV&A overlay
defines a particular subset of M&S requirements
focusing on the representational aspects of the M&S
System. This is embodied by the GM-VV concept of
M&S requirements as well.

* Results sampling strategyhis kind of test strategy
is one example of a GM-VV evidence solution.

* Activity: the GM-VV follows the process structure of
15288.2008 [6], where a process is composed of
activities, and activities are composed by tasks,
which is equivalent to the VV&A overlay’s activity
definition.

* Risk and uncertainty:These terms map to the
concepts of risks and uncertainty of the GM-VV
conceptual framework.

3.2  Conceptual Framework

The GM-VV four world views serve as a generic M&S
engineering life-cycle process and view to whicte th
VV&A is applied (Figure 2). The FEDEP represents a
HLA technology related instance of such a life-eycl
process (Figure 3). The FEDEP is an M&S technology
oriented development process and is therefore glate
the GM-VV M&S and product worlds. Within the GM-
VV M&S world the FEDEP steps 2 (conceptual analysis

and 6 (execute federation) can be placed. The GM-VV
product world comprises FEDEP steps 3 (design), 4
(develop) and 5 (integrate and test). From such a
conceptual level perspective the FEDEP federation
objectives, federation requirements, and federation
design map to the next GM-VV world-view products of
M&S intended use, M&S requirements and M&S
hardware/software requirements respectively. TheSM&
system in the GM-VV system view represents the HLA
federation. HLA federates in this regard can be
considered as M&S subsystems using the GM-VV's
systems of systems approach to M&S systems. Finally
the GM-VV M&S results map to the FEDEP federation
output.

The GM-VV groups and structures all VV&A products,
processes and organizational roles into the VV&Aldio
This world is clearly separated from the four wai&.S
engineering life-cycle but interacts with it by meaof
coordination, cooperation and exchanging products o
information. From a conceptual level the VV&A oyl
seems to follow the same approach as depictedginréi

3. However, there are certain notable differences:

= Though both the GM-VV and the VV&A overlay
define VV&A products, processes and roles, the
GM-VV is product-oriented while the VV&A
overlay is strongly process oriented.

= Unlike in the GM-VV, the VV&A overlay places the
verification itself not inside the VV&A world, buh
the M&S and problem world. The VV&A overlay
explicitly states that verification activities amet the
responsibility of the VV&A team but federation
development team. This is reflected by the fact tha
from the 37 activities specified by the VV&A
overlay only 10 are really lead or performed by the
VV&A team (Section 3.3). For the other 26 actidtie
the VV&A team is guided to actively participate in
the M&S engineering work the federation
development team is conducting.

= The VV&A overlay focuses on verifying and
validating the federation as a whole. It is assumed
that V&V has already been done for the federates
and that their results are available. This meaas th
conceptually only a portion of the V&V of the
product world is covered by the VV&A overlay.

The deliverable of the VV&A world is an acceptance
recommendation. For the VV&A overlay this is simila
but it only is a recommendation for the federatama
whole. The GM-VV can produce multiple acceptance
recommendations at different time instances and for



different M&S products, depending on the requiretaen
that drive the VV&A effort. The VV&A overlay doeson
explicitly refer to or uses the concept of VV&A
requirements as the GM-VV does. Instead these are m
or less implicitly imposed by the FEDEP that states
when, where and what VV&A activities shall be
conducted. The VV&A overlay builds on this by refig
and expanding these activities in more detail.

The GM-VV indentifies multiple types of timeframes
related to the execution of VV&A. The VV&A overlay
solely a concurrent VV&A process due to its strong
integration with the timeframe imposed by the FEDEP
activities. This in combination with the previously
mentioned fact that all verification activities atene by
the federation development team, and that validadita
should primarily be produced by federation devetepe
test procedures mean that a full level of indeprodge
IVV, is hard to attain when the VV&A overlay is digul
as-is. The level of independence of the VV&A ovgrla
matches more the level of: V&V conducted by a safzar
V&YV team within the M&S developer organization.

The GM-VV conceptually defines three levels on whic
VV&A should be considered, organized and managed.
The VV&A overlay has no real VV&A enterprise level
as embodied by the GM-VV concept of a VV&A
enterprise memory, except that it mentions to cliste
VV&A information along with the federation itselbue

to the fact that the VV&A overlay is so tightly qoed to

the FEDEP, there is no explicit VV&A project
instantiated. The project planning and manage mittteo
VV&A activities are driven or executed by means of
federation planning and other management activibies
the FEDEP. The VV&A overlay mentions accreditation
and V&V planning but these activities are sub ati&s
within the larger federation development and exeaout
planning. The same holds for the GM-VV concept for
VV&A project information and configuration
management. The VV&A overlay mentions that this
should be done, but doesn’t have a concept suctheas
GM-VV VV&A project memory. The VV&A overlay
implicitly assumes that this is accomplished by nseaf
using a data storage provided by the federation
development project in combination with adheringhe
FEDEP information and configuration management
related activities. The VV&A products, activitieqda
roles provided by the VV&A overlay thus primarilyam

to technical level GM-VV products, processes andso

Acceptability of an M&S for an intended use is peavn
the GM-VV by means of five conceptual steps (Sectio

2.1). Within the VV&A overlay the same steps are
followed. It also starts with defining acceptalyilit
criteria. However, the VV&A overlay doesn'’t distinigh
between utility, validity and correctness criteria.
Acceptability criteria as used by the VV&A overlaye
primarily addressing the validity criteria typetbe GM-

VV and secondary utility criteria. No correctnesietia,
which relate to verification activities, are exjtlig
defined. Instead these are implicitly imposed b th
FEDEP and the VV&A overlay by stating what
verification tasks the federation development teaost

be perform and what verification information must b
made available to the VV&A team. To demonstrate sha
federation meets these acceptability criteria theX
overlay requires that a federation referent is labée.
The GM-VV also uses the referent concept for
demonstrating M&S validity. The VV&A overlay create
this in a single activity which results in one mbtiic
referent. The GM-VV concept to develop a refersnai
modular approach, where smaller en locally referané
defined in conjunction with a V&V method or techog
(i.e. evidence solution) for one or more associated
acceptability criteria. The development of a refiérin

the VV&A overlay is treated as separate activignfrthe
acceptability criteria definition activity and pestes the
development of these criteria.

Though, the VV&A overlay states that there must be
documented traceable relationship between the VV&A
artifacts, no concepts are mentioned to achieveitha
structured manner. For this purpose the GM-VV
explicitly uses the VV&A goal network concept.
Similarly, the VV&A overlay states that the
argumentation and the underlying collected V&V
evidence must be traceable as well, no concepts are
provided like the GM-VV VV&A claim network. It must
be noted that traceability in the VV&A overlay igry
frequently used in the context of supporting oruass
that M&S development artifacts are traceable to one
another and well document by the federation
development team.

3.3 Implementation and Tailoring Framework

The GM-VV implementation framework translates the
GM-VV conceptual framework into a set of generic
building blocks or components suitable for the VV&A
M&S (Section 2.1). These components are classified
three interrelated dimensions: product, process and
organization. These implementation dimensions have
be tailored. This section shows how the VV&A ovgrla
products, processes and roles can be derived fneset
dimensions using the four GM-VV tailoring approashe
presented earlier (i.e. tailoring framework).



Tailoring the GM-VV Product Dimension

In this section it is shown how the VV&A overlay
products are covered by the GM-VV products. AltHoug
some statements in Phase 7 of the VV&A overlay
suggest an enterprise level, we will stick to ahiecal
instantiation of the GM-VV. This for example meahat
no GM-VV VV&A Plan is instantiated. A VV&A plan is
a project level planning for the whole of the VV&A
work, and differs from the VV&A overlay Federation
V&V Plan that primarily plans the V&V activities to
obtain evidence.

The VV&A Goal-Claim Network of the GM-VV is an
argumentation structure that consists of goalatesgres,
claims, arguments and evidence. On one side, this
structure captures the acceptability criteria, V&V
experimental frame specification and their ratiendn

the other side, this structure recomposes the Véaults

in supporting evidence and arguments for the aacept
claim on the intended use of the M&S system andlt®s
The Goal network part is built top down, typically
resulting in a hierarchical structure of goalsthé GM-

VV is tailored towards the VV&A overlay productd, i
means that in the Goal Network a specific de-aggiieg

is used: one with branches containing goals andri

for the conceptual model, the design, the develapme
and the output. For these separate branches the
appropriate parts of the Experimental Frame can be
constructed and executed piece by piece as the PEDE
progresses, allowing the construction of the Claim
network in parts.

Below for each of the VV&A overlay products the
corresponding GM-VV product is described in a cears
grained fashion. A brief overview is presented &bl 1.

right: GM-VV Products

VV&A
Requirements
VV&A
Context
Information

below: VV&A overlay Products

VV&A

Experimental

Frame
Recommenda

V&YV Results
VV&A Goal-
Claim
Acceptance
tion

VV&A
Project
Memory

X| Specification

X

Accreditation Plan

Acceptability Criteria

X |>| Network

Referent

V&V Plan

CM V&YV Results

Design verification Results

Development Verification Results

Validation and Acceptance Resul

Output V&V Results

VV&A Archive Products

X

Table 1: Relationship between the GM-VV and the X\d&erlay products

The information in the Federation AccreditationrPia
found distributed over three GM-VV products.
User/Sponsor Needs and limitations are locatedhen t
VV&A Requirements Specificatiorstatements on the
impact and risk assessment are located inR&A
Context Information The top part of th&/V&A Goal-
Claim Network contains an elaboration of the
User/Sponsor perspective of what they want the
federation to do.

All  Acceptability Criteria, including those of the
Federation Acceptability Criteria are found in tM&&A
Goal-Claim Network

The Federation Referent in the GM-VV is distributed
over the test definitions (i.e. evidence solutioims}Xhe
VV&A Experimental FrameEach test specifies what
data needs to be obtained, what referent it is @0 b
compared with and how possible differences aredo b
evaluated.

The Federation V&V Plan is distributed over two GM-
VV products. The bottom part of the Goal Networtke(t
first part of theVV&A Goal-Claim Networkis where are
Acceptability Criteria are derived from the usewdke
perspective. Prioritization (which is a form ofl¢éaing
by balancing) can be performed during this derbrati
For each of the Acceptability Criteria a test isafied to
obtain evidence (which together form théV&A



Experimental Frame The test specification includes
further tailoring to choose optimal cost-effective
methods, tools, and techniques, based on estinwdtes
resource usage vs. expected quality oMB& Results

The V&V results as the VV&A overlay interprets them
for Federation CM V&V Results, Federation Design
verification Results, Federation Development
Verification Results and the Federation Output V&V
Results are all found in the bottom part of theiGla
Network (the second part of théV&A Goal-Claim
Network.

Requirements Specifisation
‘Context Informatio

Goal Network

@mental F@ <:::>

The aggregation and evaluation of evidence fountthén
Federation Validation and Acceptance Results isqula
in Claim Network. The "recommended conditions of
federation use and their rationale" is typicallyrid in
the Acceptance Recommendation

Finally, the Federation VV&A Products contains
reusable information containing a number of proslulst
the GM-VV this is collected in thé/V&A Project
Memory If an enterprise level is present the project
memory can — possibly after some cleaning — benpat
an enterprise memory.

N

Acc%nce Recomm%ation

Claim Network

V&V Results

Figure 5 The GM-VV products (blue) and its coverbhgehe VV&A overlay products (red)

From the red ovals in Figure 5 it becomes cleat tia
VV&A overlay products do not cover certain aspebtst
are covered by the GM-VV. If the GM-VV is to be
tailored towards the VV&A overlay one can leave the
uncovered parts of the products, or - which isqref -
use the full GM-VV. The additional product make
explicit what should, and probably is, done for the
VV&A overlay anyway.

Tailoring the GM-VV Process Dimension

Similar to the GM-VV product dimension, tailoringet
GM-VV to the VV&A overlay requires no processes on
management level or support processes to be irettoht
only the GM-VV technical processes are executedlelra
2). As outlined in Section 3.2 the VV&A overlay
assumes that project management activities retatdine
VV&A effort are part of the overall federation
development and execution planning as executechéy t
federation manager.
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Verify
federation

design

below: VV&A

overlay
Processes

Verify
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products

Validate and| Verify and
accept validate
federation federation
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Consolidate
federation
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products

VVE&A
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Definition
Process

Acceptance
Design Processg




V&V Design | X X X
Process

V&V X X X
Implementation
Process

V&V X X X
Assessment
Process

Acceptance
Assessment
Process

VVE&A
Transition
Process

Table 2 Relationship between the GM-VV and the V\@8gklay processes

The GM-VV VV&A Goal-Claim Network is a linked
network starting with the top goal via the hieracaly
derived Acceptability Criteria, via the Experiménta
Frame with V&V Results, to the hierarchically strured
claim network. In the Goal network, and correspagtii

the Claim network, branches can be dedicated toifspe
topics as derived from the top goal. For the VV&A
overlay instantiation of the GM-VV those topics dhe
federation objectives, conceptual model, design,
development products and output. Part of the totias
are examined in the activities of the VV&A overlay
Phase 5: Validate and accept federation, are atdoded

in the GM-VV activities that build the VV&A Goal-
Claim Network. Other activities in Phase 5 are exed

in the GM-VV Acceptance Assessment and Transition
Process.

Although no enterprise level processes are instteuj
the VV&A overlay does have activities that prepare
V&V products for reuse. This reuse would in the GM-
VV typically be enabled by an enterprise, namelyttoy
use of a VV&A Corporate Memory.

In the VV&A overlay activities are found where the
V&V team supports the M&S team in their effort to
make the M&S development traceable from the
User/Sponsor needs to the federation objectivégriar;
scenarios, etc. In the GM-VV there are no actigitad
that kind due to the separation between V&V and M&S
However this imposes no problem when the "support
documenting <some M&S artifact>" type of activities
can be interpreted as "define criteria on <M&Sfact>",
check those criteria and report back to the M&Sntéa
criteria are not met. In this manner the M&S teaam c
correct their work using the V&V team input, in a
VV&A overlay context.

Tailoring the GM-VV Organization Dimension

The GM-VV organization dimension describes the
organizational components that may be used toittell
the organization of VV&A enterprises and VV&A
projects, which are specified in terms of rolesypth
either by people or by organizations.

For the instantiation of the GM-VV towards the VV&A
overlay it is clear that no VV&A enterprise or peot
roles are instantiated. The overall management rof a
VV&A effort is in GM-VV the responsibility of the
VV&A project manager. However, within the VV&A
overlay it is unclear who has the overall respaiigitof

the VV&A effort. Instead, the VV&A overlay specifiea
VV&A team which works in close cooperation with the
federation development team in one overarching M&S
Project (i.e. federation development and executibm)
Table 3 an overview is presented of which GM-VVesol
are to be tailored towards the VV&A overlay roles.

GM-VV Role
VV&A User/Sponsor

VV&A overlay Role
User/Sponsor
Federation Manager
Federation Developer
V&V Agent

Accreditation Agent
Subject Matter Expert
Federation Developer
Table 3 Relationship between the GM-VV and the VV&A
overlay roles

V&V Leader
Acceptance Leader
V&YV Implementer

A number of differences are observed. The GM-VVdoe
not include roles that are related to the M&S prbj&he
GM-VV makes it possible to make a clear distinction
between V&V activities and M&S development actiefti
(see the concept on Levels of Independence), in the
VV&A overlay no such distinction is present. Thase



however, no problem for the GM-VV to work closely
together with federation managers and developess. F
those two roles the standard VV&A overlay role
specification can be used.

The Acceptance Leader role is very close to the W&
overlay Accreditation Agent: both roles have
responsibilities that sort of form the interfacévibmen the
customer (VV&A User/Sponsor for the GM-VV and the
User/Sponsor and the Federation Manager and Deatelop
for the VV&A overlay) and the V&V team (the V&V
Leader for the GM-VV and the V&V Agent for the
VV&A overlay).

4 The VV&A Overlay in perspective to the

GM-VV Technical Framework
In this section the VV&A overlay is placed in
perspective to GM-VV technical framework as the
underpinning basis of the current VV&A overlay.

Independence

The GM-VV shows the separation between M&S
development and VV&A activities. Some of the VV&A

Overlay activities where cooperation between the M&
team and VV&A team occurs are at to the center pfrt

the GM-VV level of independence scale.

Choice of time frame

The GM-VV allows for different time frames for the
execution of VV&A. The chosen concurrent V&V time
frame of the V&V Overlay allows for the seamless
integration of federation V&V with V&V of the existg

or parallel developed federates.

Technical, project and enterprise level

The GM-VV provides the opportunity of choosing the
level of V&V activities. The VV&A Overlay addresses
mainly technical processes. This was an explicigie
decision for the VV&A Overlay, that only attempt to
detail and extent the technical VV&A aspects intkda
by the FEDEP. With the GM-VV one can also execute
project level processes to for instance facilitate
independent V&V or when management and planning or
other facilities from the M&S development are
insufficient to properly execute all V&V activitiedn
order to allow for increasing quality of the V&V wo
the enterprise level can be invoked over the ctiraed
future V&V activities.

Utility, Validity, Correctness
The GM-VV explicitly distinguishes between utility,
validity and correctness. This allows for a more

structured derivation of acceptability criteria.the GM-
VV correctness criteria are also explicitly deriviedm
both utility and validity, instead of leaving theto be
handled by the M&S developers. The VV&A Overlay
only speaks in acceptability criteria in generatl aloes
not impose such basic taxonomy of acceptabilitieda.
However, such taxonomy can easily be applied within
the VV&A overlay when needed.

Traceability

The GM-VV provides structuring to the VV&A artifact
by providing the mechanisms to construct a complete
traceable path from the M&S user's need (i.e. ien
use) to the acceptance recommendation (through the
V&V Goal-Claim Network). Although the VV&A
overlay states that the V&V work must be traceable
does not specify any techniques to do so. In mb#te
VV&A overlay activities where traceability is
mentioned, it concerns the traceability of M&S
development artifacts (through a traceability mdtrnot
the traceability of the VV&A artifacts themselves.

The V&V Goal-Claim network allows for more explicit
balancing of resources over the whole of the V&fbsf

to obtain the best cost-benefit. It can even contai
analysis as detailed as needed on why the federiatior

is not suited for its intended purpose. The GM-V&W
goal-claim network can be used in concert with the
VV&A overlay to strengthen the traceability of the
overlay information artifacts.

Conclusions

The most important conclusion of this paper is: the
VV&A overlay can be considered to be a tailored
instance of the GM-VV. However, it must be notettha
the overlay does delete almost all the VV&A aspeadts
GM-VV that relate to the VV&A enterprise and prdjec
level. Therefore, the VV&A overlay can be seen as a
specialized implementation of the GM-VV technical
level products, processes and roles.

Besides that the tailoring example provided in traper
proofs the genericness of the GM-VV, it also intksa
that the VV&A overlay user could be benefit morerfr

the overlay when it is used in concert with GM-\VBY
using the GM-VV products, processes and roles on
project and enterprise level they could increase th
effectiveness and efficiency of the technical V&\bnk
described by the VV&A overlay.

Since there is a close relation between the FED&P a
the new DSEEP standards, one can conclude from this



work that GM-VV might also be useful as a basistf@
new to be developed DSEEP VV&A overlay.
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