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Topic

Activity

DoD T&E Policy Study

2006 — 2008: Workshops and Study Report

3 Improving T&E in the DoD Acquisition Process

E Integrated Testing 2008 — 2010: Integrated Test Study

= NDIA presentations and tutorial

8 ITEA journal article

';.'3' RFP Language for T&E 2010 — 2011: Comments for Update to OSD Guide

E Incorporating T&E into DoD Acquisition Contracts
Test Optimization 2012: Statistical Optimization Conference Thread

c Software 2009: SW T&E Summit Recommendations

= System of Systems 2010 — 2011: T&E for SoS Workshop and Initiatives

g 2012: Final Report on Best Practices Model

E Modeling and Simulation | 2011: Effective Use of M&S for T&E Use of M&S

8 2012: Distributed Model-Based Testing

w | Metrics 2012: Leading Indicators for T&E

7))

Architecture

2012: T&E Perspective for Architecture views




DoD T&E Policy Study

August 2006: DT&E Committee Kickoff

Policy Study:
“Improving T&E in the DoD Acquisition Process”
Industry T&E policy recommendations

Workshops:
August 2007
January 2008

Focus Areas:

1. Earlier contractor and tester involvement

2. Integrated DT/OT and DT operational relevance
3. Suitability

April 2008: Report Summarized Results:
10 Findings
15 Recommendations

2006-2008

VEEW
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2. Background

ST TH FHRCLGH VBT & TEC IV

National Defense Industrial Association
Systems Engineering Division
Developmental Test & Evaluation Committee

Study Task Report
DT&E Support to Acquisition
April 2008

1. Purposa
This mport is a product of the Developmental Test and Evaluation (DT&E) Committee of the
Mational Defense Indusirial Association (NDIA ) Systems Engineering Division, and responds to
a UL5. Department of Defense (Do) request for advice on improving T&E in the Dol
acquisition process. This report specifically addresses T&E policy recommendations for
incorporating T&E expertise early in the acquisition cycle, integrating developmental and
operational ke sting, and improving suitability of weapon systems during development.

2.1. Establishment of SE Division DT&E Committee

The Developmental Test and Evaluation (DT&E) Commitee provides a forum where
Government, industry, and academia can share lessons leamed, promote best practices,
address issues, and advocate the roke of DTAE in the Sysems Engineering process. The
primary parpose of the DT&E Committee is determining successful sitrategies for
incorporating robust and efficient DT&E methodologies and activities into a program’s
structure, reflect them in the Systems Engineering Plan (SEP), and Test and Evaluation
Master Plan (TEMF) and then e xecuting according to the plans.

Developmental Test and Evaluation (DT&E) is a critical factor in maturing a system's
design and measuring its technical progress, especially in today's environment of escalating
system complexity incorporating network centric concepts. DT&E is a crucial part of the
systems engineering process. DT&E assists program managers in sysiem design and
development by  idemtifying and mitigating risks, penerating data  for
costschedule/performance  tradeoffs, demonstrating manufacturing  processes,  and
validating models and simulations. DT&E also verifies that technical specifications have
been met by identifying a system's capabilities and limitations, and evaluates a system's
madiness for Operational Test and Bvaluation (OT&E). DT&E is key to achieving
operational effectiveness and operational suitability, and controlling a system's life cycle
cost.  These factors minforce the need for a joint indostry/Covemment'academia forum
focusing on DT&E.

22, Request to DT&E Committee

During the initial meetings of the DT&E commitiee, Mr. Chris DiPetto, Deputy Director for
DT&E Office of the Undersecretary of Defense for Acquisition, Technology, and
Logistics, expressed an inferest in obtaining a defense industry perspective on revitalizing




Integrated Testing (CT/DT/OT) L TTL LR
Implementation Framework

NDIA Test and Evaluation Confer
NGk Toe e B Gt NBI\ ¢ 2009 ITEA Journal

Integrating Test and Evaluation (September issue)

Walking the Line with Title 10:

Implementation Strategies for i
Integrated Testlng Integrated Testing: A Necessity, Not Just an Option
g g Beth Wikon, PhDD.
NDIA Systems Engineering Conference g m Raytheon Company, Sudbury, Massachusetts
Paper #8848 : : 2 D

Integrated Testing:
We Can Do It Key words: Collaborative: pmmr; ollaborative execution; shared dam; DT&E;

NDIA TRE Cond OTRE " Eozce: . "

NDIATestand Evaluation Conference
Paper#9565

NDIA Systems Engineering Conference
Paper #8818

Erasing the Line with Title 10: Integrated Testing:
Best Practices in Integrated Testing Tutorial

NDIA SE Confered

Beth Wilson
Be‘th W||son Industry Co-Chair NDIA System Engineering Division, DT&E Committee
Principal Engineering Fellow, Raytheon Company

Darlene Mosser-Kerner
Government Chair NDIA System Engineering Division, DT&E Committee
Developmental Test & Evaluation
OUSD(AT&L)/Sy & Softv E

Director of Integration Uston, Locknen Han Sorpars

NDIAT&E Conference Mar 2010 1 NDIA SE Conference Oct 2008

2008-2010




Software Test and Evaluation

Software Summit
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!% PROMOTING MATIONAL SECURITY SINCE 1819

Announcing:

SOFTWARE
TEST SUMMIT/
WORKSHOP

Presented by the DT&E Commitiee
& Software Expert Panel of the NDIA
Systems Engineering Division

CONFIRMED y E R
SPEAKERS . L.:
Mt Hung Nguyen, T ol——
Logigear — ——
Mc Fex Elack, RBCS - '@( ) T
Mc Adam Koliwa, 2 -
Parasoft -
Dc Com Kanse, Florida ® —
Instituts of Rchnology 1
*  Miltary Service Software

Tost Represontative
Panel
Sept. 15: Plenary Session -

Software Test & Evaluation
Summit/Workshop Results

Issues & Recommendations White Paper

Joint Authorship of the NDIA System Engineering
Division’s Software Industry Experts Panel and the
Developmental Test & Evaluation Committee

Sept. 16: Workshops &

&mkm‘gmn RFP Language

Session

Training & Competency Model

e hux e Policy, Guidance, and Standards

WWWLIDIA ORGMEETINGS/587

Tools, Automation, Methodologies, Process

How Much Lifecycle
Testing and Changing
is End-to-End Paradigms

Enough? Software T&E

2009
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-P Language

Reviewer L';e Comment and Rationale|Recommended Input| A/R/P

A
|

# Ansnpu
# 191SeN

Industry Comments for Update:
Incorporating Test and Evaluation

DEPARTMENT OF DEFENSE 4 —

Into Department of Defense
Acquisition Contracts NN

into Departy
Acquisition Comraces

Software Test & Evaluation
Summit/Workshop Results

Issues & Recommendations White Paper

CLEARED Joint Authorship of the NDIA System Engineering
For Open Publication Division’s Software Industry Experts Panel and the
OCT 24,2011 Developmental Test & Evaluation Committee
Office of Security Review
Department of Defense
12-5-0150

October 2011 Recommendations
from SW Summit

Office of the Deputy Assistant Secretary of Defense
for Devel 1 Test and Evaluati

Submitted: December 14, 2009
Supersedes May 2009 Version

2010-2011



Test and Evaluation for
Systems of Systems

NP
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2009: “Sleepless Nights” 2010: Workshop

List of Issues -
e T a

People Tools

Systemsa‘.Systems Benefits o

Savings $3$ & Other Benefits. why?
and Cost ol mpanentatn 2 -
Test & Evaluation e . e

Dr. Judith Dahmann, MITRE
John Palmer, Boeing

Dr. JoAnn Lane, USC
Gecrge Rebovich, MITRE

NDIATest and Evaluation Conference
Paper #11651

2011: Best Practices
Wave Model

Testand Evaluation Issues
for
Systems of Systems:
Creating Sleep Aids for Those
Sleepless Nights

Beth Wilson, Raytheon
Tom Wissink, Lockheed Martin
Damm Mosser- Kumor OSD DYAE
NOIA e

Devaicomants Test

Judith Dahmann, MITRE
John Palm" Boolng

Rob Heilman, TRMC
Bob Aaron, ATEC

....................

2009-2012

2010: “Sominex”

Resulting Initiatives

Test and Evaluation Issues
for
Systems of Systems:
Sleepless Nights to Sominex |

Beth Wison, Raytheon
Tom Wissink, Lockheed Martin

Judith Dahmann, MITRE

SoS Systems Engineering (SE)
and Test & Evaluation (T&E)

A Report of the NDIA SE Division
505 SE and T&E Committees

Judith Dahmann, MITRE
Rob Heilmann, Test Resource Management Center

Keith A. Taggart, Spec
Laura Feinerman, MITRE
Kent Pickett MITRE
‘Chris Scrapper SAIC
‘George Rebovich, MITRE

John R. Palmer, Boeing

Jim Buscemi, GBL Systems

Kathy Smith GBL, Systems

Ed Romero, NAVAIR, Test and Evaluation
Paola Pringle, Naval Air Systems Command
William Riski, Booz Allen Hamilton

P. Michael Guba, Interoptiks
Beth Wilson, Raytheon

Januery 2012

2012: Final Report



Effective Use of Modeling and NM"“
Simulation for Test and Evaluation

Joint Meeting in August 2011

» Distributed Testing, the Joint Mission
Environment Test Capability (JMETC) and the Test
and Training Enabling Architecture (TENA)

* DoD M&S Community of Interest Data
Management Working Group

* LVC Architecture Roadmap Implementation
(LVCAR-I) Gateways Effort Applicability to T&E

» OSD T&E Working Group
» Raytheon Presentation on M&S for T&E

* Potential Topics for November AMSWG Meeting

ation i 0 S nteg E
dV fcaton&Vldat n to increase overall system c nfdence
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NDIA DT&E Committee
Focus for 2012



DT&E Committee Focus

2012
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Activity

Plans for 2012

Status/Plans

Scientific Test and
Analysis Techniques
STAT for T&E
Thread at SE Conf

Examples of effective use of
statistical approaches for test
optimization (including DOE) for
an implementation framework

-Tutorial on statistical methods

- Case study track: effective use

- Panel: implementation

-Synthesis workshop: draft white paper

System of Systems
Best Practices Model
for T&E

Finalize best practices model to
define a framework for SoS test
and evaluation

Collaboration with SoS Committee
- Presented at T&E Conference
- Final report submitted to SED

Modeling &Simulation
Distributed
Model-Based Testing

Focus on distributed testing in
support of integrated testing
using government models

Collaboration with M&S Committee

Joint meeting: August 21, 2012

Metrics
Leading Indicators
for T&E

Expand the 2011 focus to
include requirements
verification information as
additional leading indicators

Collaboration with System
Performance Measurement WG

October workshop

Architecture WG

Added since Dec 2011

Collaboration with Architecture WG
Determine T&E perspective for DODAF
views and architecture visualization

NDIA SE Conf

DT&E tracks

Joint M&S, Joint SoS,
Statistical Test Optimization




DT&E

Statistical Test Optimization
Activity Plans for 2012 Status/Plans
Scientific Test and Examples of effective use of -Tutorial on statistical methods
Analysis Techniques statistical approaches for test - Case study track: effective use
STAT for T&E optimization (including DOE) for | - Panel: implementation
Thread at SE Conf an implementation framework - Draft white paper

Conduct a summit/workshop thread
(Similar to SW Test event in 2009) SE Conference
-Tutorials on Monday 10/22 Thread

- Presentations on Wednesday 10/24 October 2012
- Synthesis Panel on Wednesday 10/24

Define an implementation framework

(Similar to Integrated Testing effort in 2009) T&E Conference
- Define attributes of successful application Paper
- Identify framework for implementation February 2012

- Provide amalgamation of success examples

14
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Modeling & Simulation Collaboration ENAPEEL
Distributed Testing

Activity Plans for 2012 Status/Plans
Modeling &Simulation | Focus on distributed testing in Collaboration with M&S Committee
Distributed support of integrated testing
Model-Based Testing using government models Joint meeting: August 21, 2012
Benefits: i i
*Find integration issues earlier
*Test to learn in ‘safe’ environment J O I nt Meetl n g

-Protect proprietary information AU g ust 20 12

*Facilitate DT to OT transition
*Increase performance testing range in operating environments
*Support end to end studies throughout the program

zigirﬁyrs: SE Conference
«Lack of persistent network J O | Nt Tr acC k

*Early consideration of technical issues

*Perceived value N OCtO b er 2012

*Disconnect between the communities (M&S and T&E)

Recommendations:
*Harmonize the standards for M&S and Test for the life cycle perspective (HLA, TENA, Metadata)
*Create a framework for reusing and repurposing M&S through the product model
*Establish M&S as part of statistical test design
*Determine what tests are conducted to acquire data for model validation.
*Fewer test events with better models.
*Recommend the use of M&S to do I&T

*Recommend establishment of IMETC as a persistent node for industry to engage in MBDI&T
15




Systems of Systems Collaboration Mmlnn
Best Practices Model for T&E

Activity Plans for 2012 Status/Plans
System of Systems Finalize best practices model to | Collaboration with SoS Committee
Best Practices Model define a framework for SoS test | - Presented at T&E Conference
for T&E and evaluation - Final report submitted to SED

MDIA = Divisions ®» Divisions » Systems Engineering
=l Emazil to 2 Friend B \:.u\..:um!:z\r!u!w&
studies & Publications SoS Systems Engineering (SE)
and Test & Evaluation (T&E)
Systems Engineering Division Final Report of the NDIA SE Division

. . ] 505 SE and T&E Committees
Studies & Publications
Judith Dahmann, MITRE

# Survey to Access the Relationships Between Systems Engineering Fa Rob Helimann, Test Resource Management Center

Success John R. Palmer, Boeing Keith A. Taggart, Spec
Introduction and Cwverview of Survey (pdf of survey iz at the end of Jim Buscemi, GBL Systems 'I-{";::" Fe'“"’t";:’r:_‘h;‘"“E
Link to Access Survey Kathy Smith GBL, Systems Chris Scrapper SAIC
Ed Romero, NAVAIR, Test and Evaluation George Rebovich, MITRE
¢ [ol/Industry Quality Assurance Council Mesting, Mr. Michael Shieldf Paola Pringle, Naval Air Systems Command P. Michael Guba, Interoptiks
William Riski, Booz Allen Hamilton Beth Wilson, Raytheon

# 505 5E and TE NDIA Final Beport, March 2012

March 2012

This report prezents an approach to integrated systems engineering {S_-E:l and test and
evaluation (T&E) for 305 based on work underway by the National Defense Industry
As=zpciation Systems Engineering Division Systems of Systems and Developmental Test
and Evaluation Committees. The report focuses an how to approach T&E for So5 given Th 1 T k
the challenges of large scale S0S development as a continuous improvement process that IS ra.C
provides infarmation an capahbilities and limitations for end users and feedback to the So05

and system SE teams toward So5 evolution.

16




Metrics Collaboration M
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Leading Indicators for T&E

Activity Plans for 2012 Status/Plans
Metrics Expand the 2011 focus to Collaboration with System
Leading Indicators include requirements Performance Measurement WG
for T&E verification information as

additional leading indicators October workshop

Practical
Software and
Systems
Measurement

m /
MNational Defense Industrial Association _L-J_J-" T
Systems Engineering Division !

Working Group Report
System Development Performance Measurement

October 2011
Intmdustion

Mhummhmnm s the In=flective use and predictve
proactively pian xumnnmumsemum o1 reteces 35
one of e fop \l:\mmmm Eesues nesding o be addreszed™

Tectnicai cecision makers oo nof have e right Information & IS at she £iGht ime 10 SUGpO ivbrmed
& rvmacttve dericien making o Moy Rof S0t on B e tacknesl EYmaon JVaARINE o nse stectie &
effcient program pianning, menagement & evecuion.

| aeuem:u:om Hhe MDA, Systmens Enginesring Division and Fracical Sofiware and Sysiems Measurement
working OFoup 15 consider thass |2zues and provids moomeandatons on 8 222 of Imbraton

neem.laaﬂnnrms ‘and measures for use by bom acqu upplers =ight Into
and risks 10 3 0PQOIng commLnicabion and iy provide: ke program
miiesiones and decision points. This S35 bulids LUPON Lriof MESSUPEMENt INSaMVes 3 CONSERSUE QUICICE
(2.3, PEM, the Intemational on Eysiems Engineering [ acaderia), whis Integraing experienc
oM acopters as a next iogical Siep in maturng o pprOscEs
measurement The ok mam Lsed fe measUEmert described I e FEM quidance (see FEM IR
Appencix E) and leveraged the content from fe Sysiere g indicators Gulde {s== SELI
E) as 3 *ounciation io identFy and define 2 smail set o leading Indicaiors Bt ane very Usefl on most
PrOgrans during the Technoingy Deveiopment (TD) and e Engineenng and =
phases. Trough =it poduct & e mrekets, the resuts may be
broady spplcabie Into ofer domains.

Warkng groua abjecties inchuse
Fhaft provide nsdon indo bechrical perforance af major decision poinis
for managing programs: j ACT0es Their Hfe cyce, wih, smphasis on Tachnology Development
(TD) and Enginessing Manufackring and Devsopment (EMD) phases.
*  Bulid upon ghisChve Meszres ) COmmen Dracics In Industry, govemmient, and screpied strsychs. Do
Ot define New meas lreas..lu acaress the Information
e

oct gieclles ~eagares ke on cosrial alrbugs = 5. Fevance, Completeness, Ameiness,
npu:', cost efectiveness, rpeatabl iy, and accurcyl.
. with minial addisonal effort nesded for data
colliection and anaysis.

" Fefer o Appendix B %or a mmwwsmmmmnmmmmanﬂmm
P'm'\m
TOCM mlsﬂﬂl ULE. Destense Industry. NDUA Systems Enginsaring Division, September

el Taa0s ety

1

Follow-on workshop with System Performance Measurement WG
Focus on other information needs not addressed in first report

Table 1. Information Needs

Change Backlog
Review Action ltem Closure

Risk Management
Manufacturahility

Highest Priority Information Needs Other Information Needs

(drivers for measures considered by breakout teams) {not considered by breakout teams)

*  Requirements SRty

* Interfaces . Reqmrements Werification and Validation
« Architecturs L = o T (e

« Staffing and Skills «  System Assurance

+ Technical Performance * Process Compliance

+ Technology Maturity +« Work Product Progress

«  Affordability +« Facilities and Equipment

Follow-on Workshop
October 22, 2012

http://www.ndia.org/Divisions/Divisions/SystemsEngineering/Documents/Studies/
NDIA%20System%20Develpopment%20Performance%20Measurement%20Report.pdf 17
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SE Conference October 2012
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Descriprions of Each Thack
/c, along wivh Thack

r(5) (page= 5-7)

Concursens Sesslons Schedule

and Locarlons for We

and Thursday (pages 8-21)

Map of Horel

Including all Conference

Rooms (page [:;:,,

List of Di (page 22)

Lise O;Azuml Auhors

(page 23.25)

Sponsorship Company

Descriptions (pages 26.27)
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EVENT #3870

TEST & EVALUATION

Session Chairs: Dr. Beth Wilson ¢» Mr. Steve Scukanec

The Test and Evaluation track address the entire continuum of test
and evaluation from early planning to operational testing. The
overall track includes a joint focus on distributed model based test
and evaluation strategies, a joint focus on best practices for test
and evaluation applied to Systems of Systems capabilities, and a
focus on the effective use of scientific test and analysis techniques to
implement statistical test optimization.

STATISTICAL TEST OPTIMIZATION

Session Chairs: Dr. Neal Mackertich & Dr. Beth Wilson

The Statistical Test Optimization track focuses on effective use
of scientific test and analysis techniques for test design and
optimization. The track will begin with real examples of test
optimization leading to a synthesis panel where we will capture an
understanding of best practices in this area and build an integrated
route forward for increasing implementation maturity.

SYSTEM OF SYSTEMS/TEST & EVALUATION
Session Chairs: Dr. Beth Wilson ¢ Mr. John Palmer

The joint Test and Evaluation for System of Systems track is one
of the collaboration efforts in the NDIA Systems Engineering
Division. The focus is to investigate best practices that can be
applied to testing our SoS capabilities.

TEST & EVALUATION/MODELING & SIMULATION

Session Chairs: Ms. Louisa Guise ¢ Dr. James Coolahan

The joint Test and Evaluation for Modeling and Simulation track is
one of the collaboration efforts in the NDIA Systems Engineering
Division. The focus is to investigate modeling best practices that
can leverage to effectively test systems.



Summary

DT&E Committee in Test and Evaluation Division
Continue Collaboration in Systems Engineering Division

Joint Effort in 2012

— Systems of Systems: Best Practices

— Modeling and Simulation: Model Based Distributed Testing
— System Effectiveness: Measures and Leading Indicators

— Architecture: Views for Successful Systems Integration

DT&E Presence at SE Conference

— Track on Test and Evaluation

— Track on Statistical Test Optimization

— Joint Track with Systems of Systems

— Joint Track with Modeling and Simulation

Wil Continue Collaboration with SE in 2013
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