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| The T&E Problem

DoD

DOD 5000.1 — “The primary objective of Defense acquisition is to
acquire quality products that satisfy user needs with measurable
iImprovements to mission capability...™

DUSD(AT&L)

Section 231 Report: “All testing and evaluation programs ... should learn and
understand the strengths and weaknesses of a system and its components,
and the effect on operational capabilities and limitations."

DOT&E

Director, Operational Test and Evaluation — “The evaluation of operational effectiveness
is linked to mission accomplishment.™

Goal: T&E Focused on Mission Capability

1. Office of the Under Secretary of Defense, Acquisition, Technology and Logistics, Department of Defense Directive Number 5000.1, 12 May 2003.
2. Office of the Under Sectary of Defense (AT&L), Section 231 Report, Jun 07.
3. Memorandum, OSD DOT&E, subject: Reporting of Operational Test and Evaluation Results, 6 Jan 10.



| Capability Defined and Decomposed

Capability* — The ability to achieve a desired effect [or result,
outcome, or consequence of a task?] ...

— under specified standards and conditions
— through a combination of means and ways
— to perform a set of tasks.

Higher Level Task/Action or
Desired End State

Means
Organization (forces, units), Training,
Materiel (equipment functions & resources),
Personnel and Facilities.

Enables

Desired Effect

Ways
Doctrine (tactics, techniques and
procedures), Leadership and Education,
concepts and policies.

Conditions Standards

1. CJCSI 3170.01F, May 2007
2. Taken from JP 1-02, Mar 2007, definition of effect.
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Mission: Answers the questions Who, What,
When, Where and mostimportantly, Why.

Tasks: Derived from the UJTL, Service Task
Lists (AUTL, NTTL, AFTL) or Mission Training
Plans (MTPs) and associated OPLANS or

llustration

Environment Fully Definead

Mission: Answersthe questions Who, What,
When, Where and mostimportantly, Why.

Tasks: As identified by established OPFOR

OPORDs. Includes conditions and standards. . - .. . doctrine and associated task ists.
\Context: Environment (Military, Civil, Physical, etc.)

2.Components
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2.Components

Friendly units, personnel and equipmentwhich
provide necessary capability to accomplish
the selected operation.

\ — Synthesis
/:> Employment

5.Index: Location
& Time

J .

I !
Enemy units, personnel and equipmentwhich

N/
Any action that
creates a state
change onan
BLUFOR platform,

Any action that
creates a state
change onan

OPFOR platform,
system or SOS

provide necessary capability to accomplish
the selected operation.




The T&E IlI-Posed Problem

Cause Missing linkage between requirements and operational capability

» How does the system support the Soldier's capability?
 What Unit/Soldier/System User is doing, to what desired effect.
» What the system does to support the Soldier’s capabilities.

Cause Missing complete operational context

» What conditions needed to assess system performance in operational environment?
» What operational conditions are relevant to task accomplishment.
* How the Soldier will employ the system.
* Threat actions and responses.

* Under-determined technical and operational requirements
» How | know when Soldier is successful in applying the capability.
* How the system under test integrates with the SoS.
» How the materiel + Soldier interact.

Effect The “so what” question is not answered

* The system meets/doesn’t meet requirements,

» What is the impact on operational capability?




Developing Relevant Metrics & Conditions

Mission and Tasks

What Unit/Soldier/System User is doin

y g
« Under operational conditions
* To achieve desired effect
7. Mission

4. Tasks, Operations

Capabilities ( Interactions \

: . 3. Functions, 1. Interactions, e Threat Actions
* Functional Categories/Levels Services Effects . Threat Re§ponse
» System Employment * Friendly Actions and

* Integrated SoS Responses
» Capability Success Measures « Actions and Responses of
2. Personnel, Units environmental elements

Components, Systems

Components
« System specifications and characteristics
» How materiel and Soldier interact
*How system interacts with system of systems




|@ Task Prosecution and DT/OT

03,4r | 4. Tasks, Operations | 04,1 . .
= All Interaction Mechanisms must focus on
| unctione, el component state change

| Capabilities L
3

O,

2. Personnel, Units
Components, Systems

= Aggregation of effects of multiple mechanisms (over
time) must take place at the platform component level

| Components ]

l Interaction Mechanisms
‘ . Ballistic Effects

+ Jamming = |n Developmental Testing:

+ Damage Repair . . . . . . .
; Ghemical « |dentify expected interaction mechanisms based on mission profile
* R i . e . .
-;;s?:rlrl:)amage « Confirm ability to model/simulate via test
. Dit::(?ted Energy
+ Nuclear

‘Physicsof Faiure | m | Operational Testing and M&S:

» Logistics Burdens

[ Reliability « Operational scenario based on mission profile
s « Vary the time sequence and frequency of interaction effects based on

mission profile
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T&E Framework - Mission [[C3S]

'I Mission and Tasks k ¢|___Interactions ™\

* Threat Actions
* What Unit/Soldier/System User » Threat Response
is doing * Friendly Actions and
« Under operational conditions Responses ; ;
« To achieve desired effect « Actions and Responses of Context is Provided
environmental elements
G L J » What Soldier is trying to accomplish
* Operational conditions
* Mission success
* Threat Tactics
— * Threat Response
Mission Tasks 1L « Environment
(Higher Commander ‘s mission and tasks)
Task »  Desired Effect
I | | |
I | | |




T&E Framework —to Task [&H)

Mission Tasks

Task

D95|red EﬁeCt » Capability Success Measures

Capabilities

* Functional Categories/Levels

» System Employment
* Integrated SoS

Task Capabilities

(Tasks of unit employing the system)

Task

\ 4

Desired Effect

Context is Provided

» What Soldier is trying to accomplish
* Operational conditions

* Mission success

* Threat Tactics

* Threat Response

 Environment

+

o System Employment

* Integrated SoS

* Capability Success Measures

» How system supports capability

10



Task Capabilities

Task » Desired Effect

T&E Framework - to System (&6

- Components

» System specifications and characteristics
» How materiel and Soldier interact
*How system interacts with system of

G
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systems

J

Materiel Performance
(Technical Requirements)

Attribute

\ 4

Desired Effect

Context is Provided

 What Soldier is trying to accomplish
* Operational conditions

* Mission success

« System Employment

* Integrated SoS

» Capability Success Measures

» How system supports capability

* Threat Tactics

*Threat Response

* Environment

+

» Technical Requirements
* How materiel and Soldier interact
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T&E Framework — to Evaluation

m
MISSION AND SYSTEM EVALUATED BY
Mission Tasks » Operational conditions

(Higher Commander ‘s mission and tasks) * Mission success

*Threat Tactics
> : Threat Response

Task Desired Effect S

_____ wissionpLaNe [T
v |ENABLES Operational Measures (MOES)

Task Capabilities

(Tasks of unit employing the system) e Seliier B o

Task > Desired Effect AEED Pl
* System Employment
7y * Integrated SoS
SYSTEMSENGINEERING _____ e » Capability Success Measures
ENABLES
: » How system supports capability
Materiel Performance « How materiel and Soldier interact
(Technical Requirements) e Technical Requirements
Attribute | Desired Effect Technical Measures (MOPS)
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513 :
/ T&E Framework —to Testing/Data

MISSION AND SYSTEM EVALUATED BY TESTED BY

Mission Tasks
(Higher Commander ‘s mission and tasks)

Task > Desired Effect Contractor
_____ mssonpLavinG [T Operational Testing
v | ENABLES Mﬁ/lagléres SN Developmental
Task Capabilities (MOEs) Testing
(Tasks of unit employing the system) Live Fire
Task » Desired Effect Vsiling
7y Operational
SYSTEMS ENGINEERING Testing
ENABLES
Models &
Materiel Performance Technical Simulations
(Technical Requirements) echnica
, ) Measures HOWNUERT Demonstrated
Attribute > Desired Effect (MOPs) Certifications
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T&E Plan

Well Answered Problem

Example

Test

Evaluation

Combined task
capabilities/ limitations

Operational Test,

Task capabilities/

System: Avionics
— Function: Provide
communication functions.

Technical Measure:
Compliance with global
air traffic management.

. > o
Simulator limitations

Impact of System

—> Performance on Task

IN Interoperability 5| System Performance || J| Radios Not Interoperable
Certification

Lower level task

> capabilities/ limitations
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Operational
Measures
(MOESs)

Technical
Measures
(MOPs)

&E Result as a Feedback Loop

Mission: Answers the questions Who, What,
When, Where and mostimportantly, Why.

Tasks: Derived from the UJTL, Service Task
Lists (AUTL, NTTL, AFTL) or Mission Training
Plans (MTPs) and associated OPLANSs or
OPORDs. Includes conditions and standards.

Mission: Answers the questions Who, What,

I I I ust rat i O n When, Where and mostimportantly, Why.

Tasks: As identified by established OPFOR

doctrine and associated task lists
6.\Context: Environment (Military, Civil, Physical, 9!43‘
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I
ersonnel and ecdipmentwhich Enemy units, personnel and equipmentwhich

provide necessary capability to accomplish
the selected operation.

the selected operation.

\ ) Synthesis

N/ —
Any action that Any action that
createsa state creates a state
change onan changeonan
BLUFOR platform, OPFOR platform,

system or SOS

/:> Employment

provide necessary capability to accomplish

How the capability and system performance impacts Mission end-state
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Task Network Application

Blue on Red
Task
Interactions
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Networks

OWNFOR and OPFOR Interact over Time
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