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DOD, AT&L, DTE, DOT&E Policy Directives Aadi

A Current mandates from offices of:

DOT&E & DT&E/TRMC

¢ Smarter Test Planning methodScientific Test and Analysis Techniques (STAT)
A Design of Experiments
A Other M&S and Statistical based methods

¢ DAG directed use of M&S in T&E

¢ Initiatives to push OT and DT considerations to the beginning stages

systems requirements development

Initiatives to perform OT as early in the DT cycle as possible
TRMC initiative ldentify highpayoff areas for potential savings

DoDI 5000.2

DAGT Chap 91 T&E

'DEPARTMENT OF DEFENSE - UNTTED STATES OF AMERICA

Incorporating Test and Evaluation
into Department of Defense
Acquisition Contracts

October 2011

Office of the Deputy Assistant Secretary of Defense
for Develapmental Test and Exaluation

Supersedes May 1009 Versien H

DOT&E TEMP Guidebook

DoDI5000.2; Enclosure 5

= ES5.1-The PM, in concert with the user and test and evaluation
communities, shall coordinate developmental test and evaluation (DT&E),
operational test and evaluation (OT&E), LFT&E, family-of-systems
intemperablllétestmg information assurance testing, and modeling and
simulation (M&S) activities, into an efficient continuum, closely integrated
with requirements definition and systems design and development The T&E
strategy shall provide information about risk and risk mitigation, provide
empirical data to validate models and simulations, evaluate technical

erformance and system maturity, and determine whether systems are

operanonall)%effectwe suitable, and survivable against the threat detailed in
the System Threat Assessment.

= Adequate time and resources shall be planned to support pre-test
predictions and post-test reconciliation of models and test results, for all
major test events.

= E5.3.1 - Projects that undergo a Milestone A decision shall have a T&E
strategy that shall primarily address M&S, including identifying and
managing the associated risk, and that shall evaluate system concepts
against mission requirements.

= E5.4.7 - Appropriate use of accredited models and simulation shall support
DT&E, IOT&E, and LFT&E

From Defense Acquisition Guidebook — Chapter 9 — Test & Evaluation — May 2010

For T&E, the appropnela application of M&S is an essential tool in achieving both an effective and

efficient T&E progra

T&E is conducted in a continuum of live, virtual, and constructive environments.

DoD Components have guidelines for use of M&S in acquisition, especially T&E. These guidelines

are intended to supplement other such resources.

The program manager should have an M&S subgroup to the T&E Wnrkm% level Integrated Product

Team (T&E WIPT) that develops the program's M&S strategy that should be documented in the

pro gram's Systems Engneemng Plan and the Testand Evaluation Strategy/ Test and Evaluation
aster Plan. Some DoD components require planning for M&S to be documented in a separate

M&S Support Plan

This M&S strategy will be the basis for program investments in M&S

M&S should be planned for utility across the program's life cycle, modified and updated as required

to ensure utility as well as applicability to all increments of an evelutionary acquisition strategy.

A program's T&E strategy should leverage the advantages of M&S.

M&S plannm? should address which of many possible uses of M&S the program plans to execute

in support of

Models and simulations can bs used in planning to identify high-payoff areas in which to apply

scarce test resources.

Rehearsals using M&S can help identify cost effective test scenarios and reduce risk of failure.

During conduct of tests, M&S might provide adequate surrogates to provide stimulation when it is

too impractical or too costly fo use real world assets. This impracticality is particularly likely for

capability testing or testing a system that is part of a system-ci-systems, or for

hazardous/dangerous tests or in extreme environments, or for testing the system's supportability.

M&S can be used in post-test analysis to help provide insight, and for interpolation or extrapolation

of results to untested conditions.

DOT&E TEMP Guidebook — Feb 27, 2012
= MA&S for Test Planning, Pretest Predictions, and Evaluation - Guidance

The Modeling and Simulation (M&S) sections should address how M&S will be employed in the
overall test strategy and how the M&S will be verified, validated and accredited (VV&A). Specifically,
the TEMP should list any M&S expected to be used, the intended use, any data requirements, the
test objectives to be addressed andfor how test scenarios will be supplemented with M&S, the
planned VW&A effort, and who will conduct the VV&A effort (ref. DoDI 5000.61). The TEMP should
listany specific test events required for VVBA of the M&S. The resources for the specific test events
will be included in Part IV,

M&S is used throughout developmental, aperational and live fire testing. M&S can suppart
evaluation of requirements, trade studies, test planning, pre-test predictions, evaluation of system
performance, and other uses. It includes a broad set of teols including spreadsheet models, high-
fidelity digital models, and hardware and computer in the loop facilities.

M&S for Test Planning and Prediction

MBS is frequently used in test planning and pre-test predictions. I M&S wil be used as a basis for decisions regarding fest scope or
testconditions, describe how itwill be usea. Which tests wil have pre-test predictions? Which pre-test precictions wil be based on
MES?

M&S for Evaluation
Another commen nlended use is that MAS can suppert of ce. The TEMP should Mas
wil be used as 3 basis for evaluating any Important system metrics andlor make significant contributions 1o the assessment of any
Gritical Gperational Issues. Wil M&S be used to supplement, interpolate, or extrapolate results from live testing Briefly summarize
the degree of reliance on M&S, Which evaluation issues will be addressed through MA&S? Explain why M&S is being used (.9
safety restriabons preclude testing)
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Potential STAT in the Execution Phase  Aaagi
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Execution Phase Challenges

A Increasing complexity of mission systems

A Increasing mission software complexity

A Budget constraints (living with overruns to date)
A Low testpoint density ?

A High refly rates ?

A Challenge of achieving tegioint parallelization

A Challenge of communicating capability attainment
along with testpoint completion

A Posttest facing ever increasing data quantity
A Verification complexity
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T&E Compared to OtheEngDisciplines Aagi

A Product life-cycle & engineering disciplines taking advantage of
well established computer aided engineering (CAE) methods

Analysis

Manufacturing

__$ | Assembly
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T&E Execution Phase Detailed Planning Todisagd

A Great opportunity in the T&E discipline to reap similar benefits by using
CAElike methods in testevent design, execution & podtight analysis

A Traditional methods

¢ Excel

¢ PowerPoint

¢ Word

¢ Custom MATLAB
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