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ABSTRACT: The Accreditation Authority is critical to the Verification, Validation and Accreditation process — yet
arranging their participation is problematic. This paper discussed their qualifications, duties, and the selection
process. It also provides real-world examples taken from representative classes of models and simulations.

WHAT IS ACCREDITATION? -- NASA’s

Modeling and Simulation (M&S) Verification,
Validation and Accreditation (VV&A) Recommended
Practices Guide (RPG) defines accreditation as the
official endorsement that a model or simulation or
federation of models and simulations and its associated
data is acceptable for use for a specific purpose.
Accreditation is the formal approval for use for a
specific purpose of an M&S, given that the M&S and
its associated data have been objectively and
quantitatively evaluated by a cognizant SME and
evidence exists supporting the ability of the M&S to
produce real-world-representative data within the
operational ranges of, and within the accuracy required
by, the specific purpose. In short accreditation is the
end user’s determination that an M&S is acceptable for
the intended use. To understand what this means and
how to implement it, consider the simple relationship
of provider and consumer of information. The provider
is the simulation user or analyst who generates data.
The consumer is the manager or decision maker who
uses data to support decisions. Each has
responsibilities in assuring good design decisions.

The provider should be responsible for certifying,
assessing, verifying, validating, and/or quantifying the
uncertainty of the data given. The decision maker
should be responsible for approving or accrediting the
simulation that is used. Figure 1 shows the relationship
between providers of M&S capability and the decision
makers using the information generated by the M&S.
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Figure 1: Provider and Decision Maker Relationships
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VERSUS
ACCREDITATION - The recently approved NASA
Standard for Models and Simulations, NASA STD
7009, has as its purpose to “ensure that the credibility
of the results from models and simulations (M&S) is
properly conveyed to those making critical decisions.”

The requirements and recommendations of 7009 are

a. Decision makers can assess the credibility of results
from M&S used in decision-making.
b. Responsible Parties are assigned to all M&S
employed for key decision-making.
c. Credibility of the M&S results can be traceable to
the program or project requirements.
Accordingly 7009 contains a methodology to assess the
The authors have
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Figure 2 summarizes this relationship.

credibility of simulation results.

This figure introduces the *“credibility chain-of-
custody” diagram, which is a workflow diagram of the
key M&S development and use activities. The
workflow progresses left to right, from initial
requirements development, through production of an
M&S Results Report, with assessed credibility, ready
for use by analysts to conduct their analysis studies for
the specified problem the for which the M&S was
developed or chosen. The diagram is divided into three
major partitions, 1) activities before M&S use, 2)
activities of M&S use, and 3) activities after M&S use.
These activities are all color-coded consistently
throughout this presentation material, according to the
color-code legend shown at the bottom.

The key features of this workflow are explained in
following slides, but here we simply want to emphasize
the roles and context for “Traditional VV&A”
compared to the new “M&S Results Credibility
Assessment” activity. A primary distinction between
these two is that VV&A should be conducted before
M&S use, and credibility assessment can only be
conducted after M&S use.

VV&A Conducted by
Developer, According to
Developer Standar ds

INTENDED
USE ?”
H
a

“proof”

Credibility “Chain-of-Custody”

Certfy
Mas

[ m&s Developer rep
provides certification

Certified
S

VV&A Conducted

by Analyst-User,
Accor ding fo
NASA STD - 7009

iR

3 Eng'grep provid

[ Analystrepenu
Accreditation
quantification
M&S De velo per
provides accred;
quantification

Accredited
’%’ s ’%}

les Key
Accreditation Rep’

merates

ep
itation
roof”

( Before M&S Use* = M&S USE mmy s After M&S USE
Certified Accredited
Q Developer-Cerfified Quality Q' Accredited by| M&S Data
QO Ready for Specified Use(s) User for Specific Use,
Q Ready for thig use IJPr[ﬁ(:‘ilen(:l

Eng'g

Execute VG I Making
M&S

Color Code
Legend :

_ _ | Mmas Developmenil EM&SVV&A ] | M&S Execution |

Figure 2: Context of M&S VV&A and Credibility in Chain-of-Custody for M&S Results Credibility




ACCREDITATION AUTHORITY QUALIFICATIONS — The Accreditation Authority should be the person
responsible for the use of the results from the simulation. Ideally that person should control the resources necessary to
correct any deficiencies noted during the verification and validation process. Figure 3 shows some of the other
qualifications for an

ideal Accreditation Authority.

ﬁ Accreditation

Authority

Organizational Authority

U Reports to program/project management
U Must have the authority to prescribe & approve specific M&S use
U Must have the authority to commit resources for specific M&S VV&A

Qualifications

U Must have the technical cognizance to assess the proper use of specific M&S applications
U Must be able to weigh cost, schedule, and risk against alternatives

M&S VV&A Responsibilities

Q4 Specifies (and documents) the programmatic priorities for specific M&S use
- based upon technical need, schedule, and any associated risk factors

U Approves resource expenditures and schedules for specific M&S VV&A

0 Specifies (and documents) the technical requirements for specific M&S use
- specifies the specific minimum levels reqd for each VV&A accreditation criterion

U Reviews and Approves Accreditation Plans for specific M&S use

0 Makes Go/No-Go decisions for each of Three VV&A Phases

U Makes accreditation decision based upon results of VV&A assessment results, and other inputs
- Approves and signs accreditation memos and memorandum of records for M&S

U Reports to project management on any special conditions of specific M&S use
- caveats, limitations, assumptions, constraints of specific M&S

Figure 3: Authority, Qualifications and Responsibilities of Accreditation Authorities

EXAMPLES OF SUCCESSFUL ACCREDITATION AUTHORITIES — NASA has successfully employed several
approaches to Accreditation Authority selection. This diversity of approach is consistent with the diversity inherit in
NASA M&S applications. The following four examples illustrate the range of approaches.

Example (1) The Environments and Constraints SIG chairs, have accredited the Meteoroid Engineering Model (MEM)
to characterize the meteoroid environment for the Constellation program. This model is described and referenced in the
Natural Environments Definition for Design (NEDD) and the Design Specification for Natural Environments (DSNE)
documents. MEM was developed by the Government and contractors in the Natural Environments Branch, EV44, at
MSFC in cooperation with scientists from the University of Western Ontario. MEM applies to a wide variety of uses,
but the users are not experts in meteorite flux prediction. NASA choose a recognized technical authority to accredit this
M&S.

Example (2) SpaceNet is a logistics network analysis tool used to plan lunar and Martian missions. It was jointly
developed by the Jet Propulsion Laboratory and the Massachusetts Institute of Technology, but used by the
Constellation analysis group at the Johnson Space Center. The analysis group manager is the accreditation authority.
He assembled a panel of Subject Matter Experts to review the verification and validation evidence presented by the
developers. After careful review of the panel’s findings, the Analysis manager accredited SpaceNet.



Example (3) Campaign Manifest Analysis Tool (CMAT) was developed by NASA at the Langley research Center. This
M&S is used by the developing organization to address high-level trades. The Accrediting Authority is the
Headquarters sponsor for the tool.

Example (4) The Fully Unstructured Navier-Stokes 3-Dimensional code (FUN3D) is an example of common confusion
in selecting accreditation authorities. FUN3D is a COTS computational fluid dynamics “code”. It has a somewhat open
development community that employs rapid-development methods. It has a diverse user-industry community that
overlaps the development community. When it was used by the NASA Ares Aero group as a predictor of aerodynamic
loading of the Ares launch vehicle, some suggested the Ares Loads Panel, as users of the results, should accredit it. The
Loads Panel maintained that the Aero Panel, as suppliers of the results, should accredit them. This push/pull
accreditation conflict remains to be resolved. In this instance, a “workflow” diagram, showing the flow of information
from development, through execution, through final data use, will be helpful. But the real issue to be resolved is one of
“responsible party ownership”. This is a too common problem, and there is no single solution.
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