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H_f \g Rules of Engagement
o Limited to USAir Force (DT&E and AFOTEC) Only
* |Importance of Lexicon: What Do We Mean By T& E?
* Who Conducts T& E?
e T&E Often Used Simultaneously—BLt...
« DT&E: “Veification” (System Work As Designed?)
« OT&E: “Validation” (Is System Effective?)
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Bottom Line Upfront

 T&E isan Enabler for Program Success
o SE Process Used Throughout T& E Processes

o T&E/SE Should Be Inseparable But...

— Independent governmental DT& E eroded
— Concerns with SoS/FoS Integration

o Early involvement getting better but could be better
— OT&E—Yes / DT&E (Gov't) —No

e Integrated DT/OT and Early, Independent, Persistent and
Continuous Governmental Test and Evaluation reguired
to effectively and efficiently verify and validate weapon
systems




Evaluation

Resources

T&E Role in Weapon System SE

(dlaEd Kraft & Glen Lazalier)

Acquisition Schedule
>

® Concept Retirement 2
SN p * Integrate evaluation
resources

 Integrate sub-
systems ASAP and
AWAP

» Reduce acquisition
cycletime




= SE Rolein T&E Processes

PROCESS INPUT
PROCESS INPUT

Warfighter Requirements

System Analysis & Control
(Balance thru Prioritization of
Goals & Objectives)

REQUIREMENTS ANALYSIS
* Analyze Warfighter Requirements
* Define/Refine Goals & Objs

Requirements Loop

FUNCTIONAL ANALYSIS/ALLOCATION
» Breakdown to Lower-level Objectives

* ID & Allocate T&E Capability Requirements at All
Functional Levels

Design Loop

SYNTHESIS
« Define/Refine Capability Requirements and Gaps
« Define Alternative Capability Concepts, Configs, and
Verification Loop System Options (include non-mat’l sol'ns, int & ext offsets.

Metrics partnerships)
ing in meeting the vision?”\_* Select Preferred Capability and Process Solutions

“How are w

PROCESS OUTPUT
Investment/Divestment Decisions
Configuration Management Baselines



User Requirements
& Concept of
Operations

System
Demonstration &
Validation

System
Requirements &
Architecture

System Integration
& Test

Component

SO HEICURSEIL Integration & Test

Procure, Fabricate,
& Assemble Parts

Source: International Council on Systems Engineering,1999 and Jim Hollenbach, 2004
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{ ..But Are They?

 |ndependent governmental DT& E (particularly
evaluation) has eroded

— Weakened verification step in SE Process
— Large number of systems not certified ready for OT

e Governmental DT& E concern with SoS/FoS

— Inherently governmental function to get past proprietary
firewalls
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What Can We Conclude Today?

SE fully integrated within T& E processes

T&E not fully integrated within SE process
— Independent verification

*SE Community has recognized the need to
embrace T& E throughout the system life cycle;
policy and implementation are works in progress’
— SAF/AQRE
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Way Ahead
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AFOTEC COMMAND BRIEFING

AlIr Force Transformation

o Capabilities Based Reguirements
— In the past, requirements were written in terms of
specifications
« “Radar must see 2000 km”
— Reguirements are now written in terms
of capabilities

» “Radar must see target with sufficient distance to successfully
engage and defeat”

e Evolutionary Acquisition
— Capability not delivered all at once

— Capability delivered incrementally asthe system
matures
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AFOTEC COMMAND BRIEFING

Approach To Testing

Early Involvement is absolutely critical!

Operational testing with
— PRODUCTION-REPRESENTATIVE
SYSTEMS
— STABILIZED PERFORMANCE
— OPERATIONAL ENVIRONMENT

Always conduct Effectiveness &
Suitability testing

Always perform Operational
| mpact Assessments
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Integrated DT/OT

Steps to the Integrated Test Concept

o
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AOoA
TDS Factors &
T&E Strat Descriptors
Adequate DT
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2
—— Design Info § —_
m

Developmental
Test Design

Events

Info Req’d

Integrated Test
Design

Resources Fenced

For Full OT, if

required

W

AFOTEC/
RTO/SPO

TC
Review
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OT&E Met by
DT/OT

v

Integrated
Test Concept

Test Obj’s
MOE's/MOP’s

!

TEMP
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9 SAQ/AQ Working Definition for
stems Engineering

e Systems Engineering means developing
systems/system-of-systems that are

— Capable of adapting to changes in mission and
reguirements

— Expandable/scaleable, and designed to accommodate
growth in capability

— Ableto reliably function given changes in threats and
environment

— Effectively/affordably sustainable over their lifecycle

— Developed using products designed for use in various
platforms and systems

— Easily modified to leverage new technologies
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\ SE and Defense Acquisition
o Management Framework

U.S. AR FOR!

(Program
Initiation)

ystem Development
& Demonstration
DeS|gn
<> Readiness
Revie

Systems Acquisition Sustainment

Concept ‘
eflnemen
Concept
DeC|5|0n

Pre-Systelx

Increased use of disciplined
New -ll Systems Engineering Process

and Architectural Tools required

DoD 5000 Series changes predominantly in upfront
planning (Pre-Systems Acquisition)




Contract

,_ Scope of Test & Evaluation
(Concept to Combat)

Combat

T&E (Program
"""""""" Strategy Initiation
Functiol .
Area 4 Functional Area
Analysis l Functlonai COUcep,' 5 A B c 10C FOC
7 Concept | - Technology System Development Production & Deployment Operations &
! Refinement  Development & Demonstration Support

- Materiel

Analysis off
Process | |

Materiel | b Concept
Approache: Decision

Critical
Design
Review

FRP
LRIP Decision
Review

STUDIES/EXPERIMENTS ACTDs/ATDs/OA

EARLY INVOLVEMENT

CT/DT/LF/OA

O il Pre-Systems Acquisition Systems Acquisition Sustainment
rocess

IOT&E FOT&E

JT&E TRAINING

(Increment
B \ Initiation) C l10C FOC
Technology System Development Production & Deployment Operations &
Development & Demonstration Support

Critical FRP
Design LRIP Decision
Review Review

Pre-Systems Acquisition

ACTDs/ATDs/OAs CT/DT/LF/OA

Systems Acquisition

IOT&E FOT&E

/A

(Increment
B \ Initiation)

Sustainment

JT&E TRAINING

[e]e}

Technology
Development

System Development
& Demonstration

Production & Deployment

Critical FRP

Design LRIP Decision

Review Review
Pre-Systems Acquisition Systems Acquisition

ACTDs/ATDs/OAs CT/DT/LF/OA

IOT&E FOT&E
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{' Scope of Test & Evaluation
(Concept to Combat)

Contract Combat

T&E

(Program|
................................................................. Strategy initiation
Functional
Area
CIETED ! % B C 10C FOC
Concept Technology System Development Production & Deployment Operations &
: : Refinement  Development & Demonstration Support
7F’;/r|&oncee”sesl Ar\nAae‘;Itye?iﬁlOf Concept (Cifiee] BRE i
. Approache B @ [~ Decision Bg\sl:g\?v LRIP Bgs:gwn
O il PreSystems Acquisition Systems Acquisition Sustainment
rocess
STUDIES/EXPERIMENTS ACTDs/ATDs/OA CT/DT/LF/OA IOT&E FOT&E JT&E TRAINING

EARLY, PERSISTENT AND CONTINUOUS INVOLVEMENT

(Increment
) B \ Initiation) c 10C FOC

Technolo System Development Production & Deployment Operations &
e T&E as Force Enabler Developmgxt ):&Demonstrafion Py pSUPPOFt
e Concept to Combat & G LRIP & Betision
e Early Involvement
y Pre-Systems Acquisition Systems Acquisition Sustainment

* Reduce Add-on Costs

e Improve Sys Readiness for OT ACTDs/ATDs/OAs CT/DT/LF/OA IOT&E FOT&E JT&E TRAINING
e Successful OT

e Liaisons/Partnerships

g 0 (Increment /\
e Systems Engineering g \ Initiation) c 1oC
» Modeling and Simulation Developmént | & Demonsration | Coueion & Deplovment
e Build in Testability O BEg | e & Bifision
e Reduce Risk

Pre-Systems Acquisition Systems Acquisition

e Build Expertise & Reachback

) ACTDs/ATDs/OAs CT/DT/LF/OA IOT&E FOT&E
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Conclusions

o Systems Engineering (SE) isingrained in key T& E processes
e Current short comings in independent governmental
evaluation (verification)

— When good systems engineering practices are not used, that quickly
becomes apparent during testing (if testing isdone at all)

* Consistent Early Involvement as a policy makes sense
— OT&E—Good  DT&E—Poor
— Another tough issue is funding
« Early, Independent, Persistent and Continuous Governmental
Test and Evaluation required to effectively and efficiently
verify and validate weapon systems designed to rapidly
deliver war-winning capabilities
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Recommendations

o |f USAF T&E community conclusions are
consistent across Services...
— T&E/SE Summit should address these issues
— Possibly stand up Joint T& E Tiger Team if Summit
leaves insufficient time
* Provide AT&L with recommended policy
changes

19
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Questions
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Back Up Slides
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- SAF/AC: SE Refocus Objectives

« Establish an environment founded on SE principles that delivers products that
exhibit attributes of robustness:
— Déliver promised capabilities within budget and schedule
— Areeadly scalable/expandable to meet future capability needs
— Aredesengitized to expected variabilities in manufacture and use

* Reintroduce and elevate key elements of SE as principal considerationsin
solicitation, award, and execution processes

* Provide sample |eading indicators for proactive SE that:
— Aremeasurable
— Map to incentive strategies
— Minimize surprises

Refocusing of AF SE Policy & Practice!
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\,\Q{ SAF/AQ: Governing Philosophy

F€

e Changein Government SE roles
— More emphasisin early stages of acquisition
* Requirementsfor “robust” systems engineering
» Evaluation criteriato emphasize SE in source selection
» Selection of key items for incentive strategies

— Insight through leading indicators (early warnings), not lagging data that capture
consequences

— Select, interpret, understand, manage

e Changeinindustry SE roles
— More emphasis on design and devel opment processes to ensure they reflect “robust”
systems engineering practices
» Design flexibility/scalability to accommodate future change
» Insensitivity to variability in design/manufacturing/repair processes
— Responsibility, discipline, and accountability
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\ SE guidance in JCIDS

‘&

Capability Based Requirements

* Indirect referenceto Systems Engineering

CHAIRMAN OF THE JOINT . —— . .
CHIEES OF STAFF Expressing capabilities in this manner enables the systems

engineering process to develop an optimal product.”

* “This document does set the stage for the
transition to a process founded on joint
concepts and integrated architectures. Future
revisions will complete this transition.”

CJCSI 3170.01/ - _ _
CJCSM 3170.01C Opportunities exist for increased

emphasis on Systems Engineering
throughout this document!

— “For each attribute, provide a threshold and an objective value.

24
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\*,’/ SE guidance in AFI 63-101
Operation of the Capability Based Acquisition System

IR FO
BY ORDER OF THE AIR FORCE INSTRUCTION 63-101
SECRETARY OF THE AIR FORCE DATE 6 Aug 03

caisinion, 1.2 Systems Engineering (SE). Robust systems engineering is essential to the success of any program.
oreraionor e camneiiry ensen acouismonsvsremt—— Failure to apply SE early on in a program will inevitably result in cost, schedule, and performance

COMPLIANCE WITH THISPUBLICATION ISMANDATORY problems
NOTICE: This publication is available digitally on the AFPDO WWW site at: . R . .
E— Where appropriate, the selection of a contractor should include an evaluation of (SE) past
OPR: SAF/AQXA Certified by: SAF/AQX - - - -
(Lol o viowlions) (B Duate) performance as well as linking (SE) performance to the contract award fee or incentive fee structure.
Distribution F

T o mptemens AFPD 651, Capatiy Based sonion e ool (.4 RISK Management (SE). ... The PM shall prepare and maintain a current Risk Management Plan

Defense Directive (DoDD) 5000.1, The Defense Acquisition System and DoDI 5000.2, Operation N
of the Defense Acquisition System (hereinafter referred to as the 5000 Series). This instruction, fo r h I S ro ram

must be used in conjunction with AFI 10-601, Operational Capability Requirements and AFI 99- p g L
103, Capability Based Test and Evaluation. This instruction covers Acquisition Category

(ACAT) IC and IAC through ACAT Il acquisition programs, including system modifications:

and suzarmen. This Al el o rmder A Foce A Natond surd ey e vt ONie area of focus should be on the contractor's engineering process---... It is imperative that the

ook of pamies e pitines it conenarce of e oF The iy areme. P Ml cOmmunicates the "true" program risks to the leadership.

does not apply to Air Force Space programs, which are under the purview of the Under Secretary!

S 7.5 Contractor Planning and Execution. Detailed planning by the contractor is a key ingredient in
executing the program... to promote both the discipline and comprehensiveness that is essential to

avoid surprises and miscommunication.

SUMMARY OF REVISIONS

This document is substantially revised and must be completely reviewed.

Tableof Contents

AFI 63-101

Good Start at strengthening Systems Engineering emphasis.
Need added focus on requirement stability, cost/schedule estimates, key

health indicators, and robust design attributes
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\ “Robust” & *Robustness
In USAF SE parlance ...

* These terms encompass design and process flexibility to rapidly and
affordably accommodate change.

« Some areas in which change isinevitable are:
— Increasing definition of initially ambiguous requirements
— Evolutionary acquisition strategies
— Underpinning technological advancements

— Inherent variability of the design, test, production, and sustainment sub-processes
embedded in SE

* For example, aterm that is used in the world of networks system engineering
Is“scalability.”
— Thereisnot much value in designing, producing, and fielding a network that can only

connect to 100 users when you eventually plan to accommodate millions of operators
... the network must be scalable.
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