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Our Challenge

1. Field new capability rapidly
2. Engage early to improve requirements

3. Integrate developmental, live fire, and operational
testing

4. Substantially improve suitability before Initial
Operational Test & Evaluation (IOT&E)

MEMORANDUM FOR DOT&E STAFF 24-Nov 2009 - J. Michael Gilmore Director DOT&E

Programs Must Change the Way They Do Business
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Policies and Laws Acknowledge Early T&E Adds Value
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T&E EMD Major Activities (Traditional)
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T&E EMD Role Remains Basically The Same — Increased Emphasis On Data Sharing
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Major T&E Production Support Activities T —_—
(Traditional) ~

A Purpose: Achieve an operational Capabilty that satisfies mission needs

Provide T&E EMD
Testing Experiences to the
Product Acceptance Test

Planning and Development

e Anomaly Investigation

e Align Test Plan with
Production Plans

e OT&E Support

\

) AR

T&E Production and Deployment Role Remains Basically The Same
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T&E Pre M/S B — Setting The Stage FOr .o mmor crusman
An Executable Test Program =

e Conduct Early Test Planning

— Develop Flow Down of TES and TEMP to
Contractor Test Plan and Technology Development
Phase T&E Activities

— Establish Major Range Coordination

— Ensure Integrated T&E Strategy and Approach
Addresses the Total Program Lifecycle

— Develop A Logically Sequenced Event Driven T&E
Approach that is not Schedule Driven

— Develop a Test Data Sharing Plan

Establish The Programs Integrated Test

R v ' Team (Contractor/ DT and OT)
“I see tremendous value in involving the operational test — Develop, Determine and Implement Operationally
e oyt CC elopmental testing Realistic Environments and Measurements in the
L1 UNITED STATES SENATE COMMITTEE ON ARMED SERVICES Norination Hearng - Advanced Verification Plan and Integrated Test Plans and

Policy Questions — J Michael Gilmore - Thursday, June 11, 2009

E Program
el Align T&E activities with the Risk Program
Integrated Test Planning Streamlines the Overall Test Program

and Ensures for Operationally Realistic Testing Throughout The Lifecycle
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T&E Pre M/S B — Setting The Stage For
An Executable Test Program

NORTHROP GRUMMAN

- - - #T&E Evaluation of the System Archite tueSLpD tth Early
Identificatior fE capes before the milestory
[ J Sta rt I n WI t h t h e R I h t P ro d u Ct *TRE Upstroke processes are enhanced Wlth ear\y Droduct
krowledge resulting in a more focused teat program
elmproves develo Dmet of the verification requirements, allowing
lefinitionof a erlﬂcatlo rogra

Definition
— Architecture Development
e Test the Architecture
— Physical
— Functional

e Architecture Testing Provides a Robust
Starting Point for Requirements
Development and Test Planning

e Optimized Product Architecture and
Requirements Set for
Testing Provides a Streamlined Test
Program Before Testing Begins

A Great Starting Point is the Development of a Robust Product Architecture
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T&E Pre M/S B — Setting The Stage FOr .o mmor crusman
An Executable Test Program =

Getting the Requirements Right

— Requirements

e ldentify and Refine “Not Testable
Requirements” Resulting in a Verifiable

Requirement Set

e Provide T&E Skills in the Development of
Verification Statements For Each Requirement
— Provide Design Review (SRR/PDR/CDR)
Testability / Verifiability Assessment

e Develop Unique Test Requirements

— Become Requirements “Owners” For
Unique Testing Requirements Imposed on

the Design

— Completes the Requirements Process,

Avoids Late To Need and Costly
Requirement Impacts

T&E Skill Mix Is Necessary
to Develop Characteristics
of
Good Requirements

Unitary (Cohesive)
v Complete
v Consistent
Non-Conjugated (Atomic)

Traceable
Current
v Feasible
v’ Unambiguous
Mandatory

v Verifiable

“Getting the requirements right and
Starting with a good systems engineering
plan that is executable are essential for
successful development and testing” (4

[1] UNITED STATES SENATE COMMITTEE ON ARMED SERVICES
Nomination Hearing - Advanced Policy Questions — J Michael Gilmore -
Thursday, June 11, 2009

Development of Realistic, Relevant, and Verifiable Requirements Mandatory
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T&E Pre M/S B — Setting The Stage FOr .o mmor crusman
An Executable Test Program =

e Apply A Design Of Experiments Approach
to Test Planning

— Maximize the Effectiveness of the Test

— Optimizes Test Program Efficiencies ,
— Solidifies Testing Approach Early :

e Examples
— Number of Flight Tests Points Needed
to Characterize Wing Flutter

— Number of Test points Needed to
Characterize Temperature Gradient
Across Material

“DOE provides the scientific and statistical methods needed to rigorously plan and

execute tests and evaluate their results 1”

1 - MEMORANDUM FOR DOT&E STAFF 24-Nov 2009 - J. Michael Gilmore Director
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T&E Program Lifecycle Values

Materie

Ms A/\I\}S\B MS C

NORTHROP GRUMMAN

[}
cBA ICD g iatsrie
Solution

MDD Analysis

Technology
Development

Engineering and
ManufacturinP

CcDD
- Developmen

Production and

Deployment O&sS

JCIDS Process

Full Rate Production

'—. - Post-PDR- 4.~ Post-CDR
T Assessment Assessment Decision Review

PDR CDR
Phase Task Value Product
Execute Architecture Analysis eTestable Architecture eIntegrated
<Establish Long Lead Test eInitial Test Plans and Facilities Definitions Established. Architecture
MDD — Program requirements «Initial Requirements Based on Tested Architecture Schedule
M/S A *Establish Integrated Test Team | <Architecture Streamlined Testable, Essential Requirements *Major Test Assets
<Develop Test Strategy Identified Aiding in Rapid Deployment Identified
eEvent Based Test Schedule Developed
eConduct Requirements -Verifiable Requirements &Verification Statements *Solid Requirements
Verifiability Assessment Development Avoids Requirements rework. Set
e Conduct Verification eTest Unique Design Requirements Completes the eIntegrated Test
Requirement Development Requirement Set. Program ldentified and
TDP eDevelop Test Unique Design -Embedded Operational Realism in Test Program Helps Prove | Planned
Requirements Product can meet its intended use Prototyping data
-Conduct Required Prototyping | *Support Technology Assessment / Maturation / Risk Available
/ Risk Assessments Reduction — Supply Valuable Decision Data  Initial RMA Program
-Establish Reliability Program -Support Operational Sustainment Assessment Established
*Requirements Refined and *Refined Verification Requirements *Traditional Test
Allocated -Conduct Consistent Test Program Through Development Program Executed
eIntegrated Test Planning Cycle *Product Verification
EMD eFacilities Planning and On Time Establishment of Test Facilities eIntegrated DT /7 OT
Development «Coordinated Contractor /DT and OT Test Plans Data Available
eIntegrated Developmental Test | «jntegrated and Verified Product
Conduct eInitial Operational Assessments Supported
Support Transition Support to eIntegrated and Tested Product *Solid Manufacturing
Production | Manufacturing Process based on EMD

Lessons Learned

These Principles Implement The DOT&E Objectives
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Program Applications /
Accomplishments

In Order to Achieve These Benefits

— SOW / RFP Must Account for These Activities
— Program Managers Must Understand the Value of These T&E Contributions
— T&E Must Break From Traditional Thinking
— Government and Industry Must Realize These Objectives Jointly

NORTHROP GRUMMAN

Programs Which Have Successfully Incorporated Many of These

Ideas :
— LCROSS
- F-35
— UCAS
— Restricted Programs

These Principles and Benefits Apply to Land, Sea, Air and Space

11
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Conclusions

Policy and Law now Mandate Integrated T&E
Participation Within Acquisition Programs

e T&E Can Enhance and help Validate Early System
Engineering Products

— T&E Unique Skill Mix Can Aide In the Development
of The Product Architecture and Requirements

e Programs Can No Longer Minimize the Needs For

§.454 - Weapon Systems Acquisition Reform Act of 2009 T&E in All Program Phases

e T&E Brings Value to All Phases of the Program
Lifecycle
— Rework Avoidance
— Cost Effective / Optimized Solutions
— Schedule Efficiencies — Event Based

— Integrated Approach Across the Test Program
(Contractor /7 DT and OT)

Senate Fresident B”_'L

) |\ Codueed Q) Gl S MEigned LAW

0252303 050703 0522103

Latest &ction  ~ May 22, 2009 Became Public Law Mo 111-23.

e T&E Personnel Must Break From Tradition and
Reach Out To Programs to Offer Their Help

Programs Must Ensure T&E Is Integrated — Budgeted — Tasked Across the Lifecycle
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Contact Information

Stephen Scukanec
Northrop Grumman Aerospace Sector
Flight Test and Evaluation
310-350-3156
Stephen.Scukanec@NGC.Com
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