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JTEM Problem Statement

Processes and methods for designing and executing
tests of systems of systems in the joint mission
environment are not well defined or understood. Nor is
there a clear understanding of how to assess system
performance as it pertains to capabilities supporting joint
missions.

Overall Goal: Recommended Best Practices for a consistent
approach to describing, building, and using an appropriate
representation of a particular Joint Mission Environment
across the acquisition lifecycle.
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2 IJTEM Capability Test Methodology
5 (CTM) v2.0

6 Steps 1. Characterize Test C bilit
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What is the Joint Mission
Environment?

Analytic Agenda  JOpsC Family
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Assessment

» Abstract
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« Template

» Use Case
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Independent
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TM3.4
Integrate
L\VC-DE

JFM identifies generic
capabilities, environments,
behaviors, and tasks

Logical Design applies the JFM
to a use case (e.g., JCAS,
JFIRES, etc.) independent of
Implementation

Logical Design is transformed
Into a physical design

Physical interfaces transformed
to executable software

Physical Design solutions are
Integrated into a JME (moves to
LVC-DE repository for reuse)



6 Steps

(C

‘M) v2.0

- JTEM Capability Test Methodology

1. Characterize Test - 2 Plan Test
14 JTEM Capablllty =
Program Statement Su bS et
Processes || %ol | comiiies| | Focus
(PID) (SOC) ’ |
* Develop Test Concept '°MDeveIop Test De5|gn
* Refine Evaluation Strategy « Perform LVC Distributed
* Technical Assessment Environment Analysis
s * Develop Test Plan
0. Develop % -
T&E Strategy -'(;eSt t PR .* Integrated
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. oE P . > .~ Vignettes
Strategy Master ..' LVC
(TES) Plan y . -
(TEMP) soint Operational / Distributed =
; \ Environment | _
+ Develop Capability/Sos | Sontext for Test \ S :
Description I i (........g..ll....
+ Develop Joint Operational )\ . .
Context for Test (JOC-T) ZS) Joint Mission
+ Develop Evaluation Strategy Test A Environment
+ Develop/Refine Capability Data ,.* A0 »

Crosswalk
- Capability
Set
Focus

LVC — Live, Virtual, Constructive
LVC-DE - Live, Virtual, Constructive

Distributed Environment
SoS - System of Systems
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Expenmen'la‘

Capability
Evaluation
(JCE)

 Analyze Data
 Evaluate SoS Performance &
Joint Mission Effectiveness

-, Monitoring

4. Manage Test
Execution

Event
Management
Plan

3. Implement

Design
Document
(SDD)

* Design LVC Distributed
Environment Configuration
* Integrate LVC Distributed

Event
Focus
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e Conceptual model to enable implementation-
Independent reasoning in an idealized framework

* Provides abstract interface descriptions and the
logical and quantitative relationships between
those interfaces

 The goal of the JFM is to provide a frame of
reference for LVC-DE configuration design

 The JFM Description is an evolutionary document
that will be modified over time to promote the
robustness of the IME

The JFM is a design template to guide the
development and reuse of LVC-DE systems.

11
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CTM 0.2: Develop JOC-T

__ __ | __ — | _ | :
CTM.0.2 Develop JOC-T !
CTM O TM.0.2.2
Develop Test & | c/p/7 [ 7 Anle
. I
Evaluation Strateg) |
I
CTM.0.2.1 CTM.0.2.3 CTM.0.2.5
N Analyze AND Analyze ~Compose I
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| Context
I
TM.0.2.4 I
CIPIT
¥ Analyze
CTM.0.1 | Threat
Develop I
—» Capability/SoS AND ; _______ - — — I — N = — S == S NN
Description | ETM.0.3.1 CTM.0.3.2 TM.0.3.3 TM.0.3.4 :
I
| | Identify & Collect Develop Critical Establish T&E Develop Risks |!
1"l Evaluation Inputs | Joint and ™ Strategy ™ and Mitigations [
: Operational Issues Framework :
| |
: I
CTM.04 | CTM.0.3 Develop Evaluation Strategy C/IPIT i
Develop/Refine e e ' f
AND Capability AND
Crosswalk C/PIT \
CTM.0.5
Develop Integrated
» T&E Programmatic
Summary C/PI/T
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CTM 0.2.1: Analyze Mission
Objectives

Recommended Input Info/Sources ‘ Products
0.2 Develop JOC-T
Joint Operational Context for Test
(JOC-T)
0 2.1 Analyze Mission
Concept of Operations Summary Q Operational Overview

Analvtical Baseline (DPS, MSFD, FYAB)
OV-1 High-Level Operational Concept
Obiectives

0.2.5 Compose Joint Operational Context ‘
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CTM 0.2.2: Analyze Blue

Products |Examp|e

Recommended Input Info/Sources
0.2 Develop JOC-T

| ' Joint Operational Context for Test (JOC-T)

_) 0.2.2 Analyze Blue
| ' Blue Forces
d ' Blue Actions
M | ' Blue Interactions

Joint Tasks

Forces and Related Conditions

Tasks Steps/Mission Threads (JTA, other sources)
Capability Discussion
System/SoS Capabilities Reaquired for Current Increment

SoS Synchronization

1
1
i
{
OV-1 High-Level Graphic ]
i
i

' Blue High-Level Graphic (BOV-1)

Q
OV-5 Operational Activity Model D ' Blue Operational Node Connectivity Model (BOV-5)
Q

Blue Operational Node Connectivity Description
(BOV-2)

0 ' Blue Notional Relationship Chart/Task Oraanization
(BOV-4)

|:l ' Blue SoS Interface Description (BSV-1)

SV-5 Operational Activity to System/SoS Function ':l l Blue SoS Operational Activity to System/SoS
Traceability Matrix Function Traceability Matrix Description (BSV-5)

SV-4 System/SoS Functionality Description ' D ' Blue SoS Functionality Description (BSV-4)
SV-6 System/SoS Data Exchanage Matrix ' : ! Blue SUT Information Exchange Matrix (BSV-6)

0OV-2 Operational Node Connectivity Description

0OV-4 Organizational Relationship Chart

SV-1 System/SoS Interface Description

A A AN AN, S AN SN, AN, SN
T IO Iim Im 12 16 1o 1>
AR NS SN, AN, SN AN, SN AN

0.2.5 Compose Joint Operational Context
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CTM 0.2.3/4: Analyze
Environment/Analyze Threat

Recommended Input InfolSources Products
0.2 Develop JOC-T

| a l Joint Operational Context for Test (JOC-T)

Capability/SoS Description

) 0.2.3 Analyze Environment

Physical Environment Conditions ' a 'Physical Environment

Civil Environment Conditions 4 ' Civil Environment

Threat and Operational Environment

0.2.4 Analyze Threat

Analvtical Baseline (DPS, MSFD, FYAB) a i [estEorcesScs hrent
Assessment)
: : Threat Actions (SoS Threat
Operational Overview Qa Assasamant)
Threat and Operational Environment l Fhreatinteractions:(SuSFhraat
Assessment)

0 ( ThreatHiah-Level Graphic (Tov-1) [ J '

4

0.2.5 Compose Joint Operational Context ‘

Threat Summary

Threat Conditions

System/SoS Threat Assessment
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JTEM Capability Test Methodology
(CTM) v2.0

6 Steps ' 1. Characterize Test | N 2. Plan Test
Capability —
14 JTEM Program Statement S b t
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Description (........g..ll.... DO(;LIJDnI;ent
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Context for Test (JOC-T ) . —

* Develop EvaluatiE)n Stra)tegy Environment|® Design LVC Distributed
« Develop/Refine Capability Environment Configuration
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*.. Test Control & Environment
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i 5
get y _ 4. Manage Test | Event
; ' Execution Focus
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e et ettt

|CTM 1.1 Develop Test ConceptC /P /T

CTM.1.1.1

CTM.1.1.2

CTM.1.1.3

Establish
Overall

Establish Test
Objectives

Develop Test
Approach

Test Goal

CTM.1.2.1

Establish
Evaluation
Basis of
Estimate

CTM.1.2.2

Develop Test

Scenario AND

CTM.1.2.3
Identify
Additional
Characterize
Test Modeling
Requirements

Refine Evaluation

CTM 1.2

Strategy

CIPIT

CTM.1.3

Programmatic
Assessment

/

CTM.1.4.1 CTM.1.4.2
Develop Initial Develop
LVC-DE L LVC-DE
Operational Alternatives
Design
Description
PITIR/

CTM 1

CTM.1.4.3

Analysis of
Alternatives

CTM.1.4.4

Identify New

Development
& Integration
Requirements

Characterize Test
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Products

1.4 Technical Assessment
0O 4 Technical Assessment

1.4.1 Develop Initial LVC-DE Operational Design |
JME Foundation Model ( 0O { LvC-DEOV-1 1 B {
Previous LVC-DE Estimates { O 4 Lvc-DEOV-4 4
Program Introduction Document { 0 { LvC-DEOV-5 1 C ‘
1.4.2 Develop LVC-DE Alternatives |
LVC-DE OV-1 { 0O 4 Distributed Range Capabilities Matrix 1 A
LVC-DE OV-4 { 0O { LvC-DESV-1 1 D
LVC-DE OV-5 ( 0O ( LVC-DESV-4a | E
0 { LVC-DE SV-4b | E
0 { LVC-DE SV-6 1 E
0 { LVC-DE SV-10c 1 &
1.4.3 Analysis of Alternatives
Distributed Range Capabilities Matrix ( 0O ( High Level Schedule
LVC-DE SV-1 { 0O { TestResource Estimate
LVC-DE SV-4a ‘ a ‘ Technical Recommendation
LVC-DE SV-4b { 0 { statement of Capabilities
LVC-DE SV-6 1
LVC-DE SV-10c
1.4.4 Identify New Development and Integration i
New LVC-DE Enterprise Development
LVC-DE SV-1 ' ' Reauirements
LVC-DE SV-4a 1
LVC-DE SV-4b
LVC-DE SV-6 |
LVC-DE SV-10c 4
Technical Recommendation (
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- JTEM Capablllty Test I\/Iethodology

6 Steps 1. Characterize Test Capabilit 2 Plan Test
14 JTEM Program Statement p y -
Processes Introduction of_ N SU bset
Do(t;;lrlg;em Ca?sagges FO cus }
* Develop Test Concept '-MDeveIop Test De5|gn
* Refine Evaluation Strategy « Perform LVC Distributed
* Technical Assessment Environment Analysis
s * Develop Test Plan
0. Develop . - —
T&E Strategy Test =, .+ Integrated
et . Concept +° Vignettes
Strategy Master * o LVC 2 Implement
(TES) Plan o 7.
(TEMP) Joint Operational /, Distributed —
" Environment |
+ Develop Capability/SoS . .CE?[]:[?).(E .fg.r.'l:e)st Deean | Design
Description (........g..ll.... DO(;LI'IDrBenI
. Developroint Operational Joint Mission (SDD)
Context for Test (JOC-T ) . —
* Develop EvaluatiE)n Stra)tegy Environment|® Design LVC Distributed
« Develop/Refine Capability Environment Configuration
Crosswalk A > * Integrate LVC Distributed
*.. Test Control & Environment
bil ‘s, Monitoring
Capabilit .
get y 4. Manage Test Event
i Execution Focus
FOCU S Capability
Evaluation -
(JCE) — e Event
Management
) ) . - Plan
LVC — Live, _\/lrtua}l, Constructive . . Analyze Data |
D ibuted Envronmont © « Evaluate SoS Performance &
SoS — System of Systems Joint Mission Effectiveness
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CTM 2.2: Perform
LVC-DE Analysis

T ——
! CTM.211 _ P/T
: Develop Vignettes
I & Analysis
! Approach CTM.2.1.3 CTM 2
[
Develop Data
i AND Colle(r:)tion Plan Test
[ "CcTM.2.1.2 :
| . Requirements
! Design
: Test Trials
- ""~"~"~""~"""~"""~"~"~"~"~"~"~"~"~*"~"“"*“"*“"*"*"*"~"*"*"™"™"™"™7""™— 1
| CTM 2.1 Develop | s aapmE |
. ! . !
| CTM.2.1.4 (== BRI I [ CTM.2.4.1 Test Plan :
! Identify Additional ] i
| | Develop Roles | |
I Plan Test 1 d i
: Modeling I and I
| . I |Responsibilities I
| Requirements I :
kgl == == |
i CTM.2.2.1 CTM.2.2.2 | [CTM.24.2 CTM.2.4.4 i
| | Develop Detailed | | Develop LVC-DE / I D fli Compose & I
A |L’ LVC-DE —System Functional .Q“D AR - eF(;on Ict AN Coordinate [ |
} Operational Description CTM 2.2 l : est Resources Test Plan :
! Description Perform ! !
| T/R/L /10 ___LVC-DE Analysis | [cTM243 |
CTM.2.3 : Develo :
Coordinate 0 Detaled | :
L Test Support || Cost Estimate PITIR/ /O |
| |
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CTM 2.2: Perform
LVC-DE Analysis

Recommended Input Info/Sources

2.2 Perform LVC-DE Analysis
0 4 LVC-DE Analysis

2.2.1 Develop Detailed LVC-DE Operational

Description
JME Foundation Model 04 LvC-DE OV-1 (Refined)
Data Analysis Plan o4 LvC-DE OV-2 A |
Test Concept a4 Lvc-DE ov-4 (Refined)
System and Joint Mission Evaluation Strateay EI‘ LVC-DE OV-5 (Refined)
LVC-DE OV-1 Hiagh Level Operational Concept EI‘ LVC-DE OV-6¢c

a{ LvVC-DE OV-7

i
|
{
2.2.2 Develop LVC-DE System Functional I

Description
LVC-DE OV-1 a ‘ LVC-DE SV-4a (Refined)
LVC-DE OV-2 04 LvC-DE SV-4b (Refined)
LVC-DE OV-4 a ‘ LVC-DE SV-6 (Refined)
LVC-DE OV-6¢c a ‘ LVC-DE OV-10c (Refined)
LVC-DE OV-7 0 { Environmental Specifications
LVC-DE SV-4a (Initial) EI‘ Refined Confiquration Mgt Plan
LVC-DE SV-4b (Initial) a ‘ Refined V&V Plan

LVC-DE SV-6 (Initial)
LVC-DE OV-10c (Initial)
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- JTEM Capablllty Test I\/Iethodology

6 Steps 1. Characterize Test Capabilit 2 Plan Test
14 JTEM Program Statement p y -
Processes Introduction of_ N SU bset
Do(t;;lrlg;em Ca?sagges FO cus }
’ Dev_elop Vst Qoncept '°MDeveIop Test De5|gn
* Refine Evaluation Strategy « Perform LVC Distributed
* Technical Assessment Environment Analysis
s * Develop Test Plan
0. Develop . -
T&E Strategy Test =, .+ Integrated
et . Concept +° Vignettes -
Strategy Master * o LVC 2 Implement
(TES) Plan o vl
(TEMP) Joint Operational /, Distributed —
" Environment |
+ Develop Capability/SoS . .CE?[]:[?).(E .fg.r.'l:e)st Deean | Design
Description (........g..ll.... DO(;LIJDnI;enI
. Developroint Operational Joint Missiot (SDD)
Context for Test (JOC-T ) . —

* Develop EvaluatiE)n Stra)tegy Environmen.|* Design LVC Distributed
« Develop/Refine Capability Environment Configuration
Crosswalk A > * Integrate LVC Distributed

*.. Test Control & | Environment
bil ‘s, Monitoring
Capabilit .
get y 4. Manage Test Event
i Execution Focus
FOCU S Capability
Evaluation -
(JCE) — e Event
Management
) ) . - Plan
LVC — Live, _\/lrtua}l, Constructive . . Analyze Data |
D ibuted Envronmont © « Evaluate SoS Performance &
SoS — System of Systems Joint Mission Effectiveness
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CTM 3.1: Design LVC-DE
Configuration

ANI

CTM 3.1 Design LVC-DE Configuration

TIR/ /0 |
CTM.3.1.1 CTM.3.1.3
Refine IME Characterize
LVC Test
Foundation Infrastructure |
Model Performance |G
Build/Configure
(AND LVC-DE
CTM.3.1.2 CTM.3.1.4 Components
Perform JME Perform JME H
4LVC Logical || 4 LVC Physical | | /0
Design Design
CTM.3.3
Encode
Vignettes
/O

CTM 3

Implement LVC-DE

CTM 3.4 Integrate LVC-DE

CTM.3.4.1 CTM.3.4.2 CTM.3.4.3
Integrate Verify Pilot
Local |y Distributed |, Check-Out
Systems Systems
TIR/ /0O
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CTM 3.1: Design LVC-DE
Configuration

Recommended Input Info/Sources l Products

3.1 Design LVC-DE Configuration
Q4 LVC-DE Configuration

3.1.1 Refine JME LVC-DE Foundation Model (JFM)

Enterprise JME Foundation Model with AV-2, TV-1 ' EI' JME Foundation Model (JFM) Desian
LVC-DE OV-1, 2, 4, 5, 6¢, 7, SV-4, 6, 10c ( 04  AV-2 (refined)

Q4 TV-1(refined)

Q4 LVC-DE OV-1 (refined)

04 LVC-DE SV-4a/b (refined)

Q4 LVC-DE SV-6, (refined)

Q4 LVC-DE SV-10c (refined)

3.1.2 Perform JME LVC-DE Logical Design

I:I' JME LVC-DE Logical Design

LVC-DE OV-1 (Logical)
LVC-DE OV-2 (Logical)
LVC-DE OV-4 (Logical)
LVC-DE OV-5 (Logical)
LVC-DE OV-6c (Loagical)
LVC-DE OV-7 (Logical)
LVC-DE SV-4a/b (Logical)
LVC-DE SV-6 (Logical)
LVC-DE SV-10c (Logical)
LVC-DE AV-2 (Logical)
LVC-DE TV-1 (Loagical)
o4 V&V Plan

EI' LVC-DE Design Gap Analysis

JME Foundation Model Desian

LVC-DEOV-1, 2.4, 5, 6¢, 7, SV-4a/b, 6, 10c
Data Analysis Plan

Vignettes

LVC-DE Test Approach Description
Components and Interface V&V

Initial V&V Plan

Initial Configuration Management Plan

A A £ 4B A A 2B SN

oo ppopbep

A A A A5 £ 45 £ 4B £b S &

i
i
:
i
i
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CTM 3.1: Design LVC-DE
Configuration

Recommended Input Info/Sources Products

3.1 Design LVC-DE Configuration
04 LVC-DE Configuration

3.1.3 Characterize Test Infrastructure Performance
a ' JME Infrastructure Characterization Plan

EI' JME Infrastructure Characterization Report

3.1.4 Perform JME LVC-DE Physical Design
JME LVC-DE Logical Design with LVC-DE OV-1, 2, 4, EI' JME LVC-DE Physical Desian

5, 6¢c, 7, SV-4a/b, 6, 10c, AV-2, TV-1 (LDD)

JME Infrastructure Characterization Plan a ' LVC-DE OV-1 (Physical)

04 LVC-DE OV-2 (Physical)
04 LVC-DE OV-4 (Physical)
04 LVC-DE OV-5 (Physical)
04 LVC-DE OV-6¢c (Physical)
LVC-DE OV-7 (Physical)
04 LVC-DE, SV-4a/b (Physical)
04 LVC-DE, SV-6 (Physical)
04 LVC-DE, SV-10c (Physical)
04  LVC-DE AV-2 (Physical)
04 LVC-DE TV-1 (Physical)

I:I' Configuration Management Plan

JME Infrastructure Characterization Report
V&V Plan

LVC-DE Design Gap Analysis

Repository of LVC Capabilities

A A A Ab A A 2 A 2B A £ SEEE. S
F.
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/ Real Time/Post-Test
Processing

Infrastructure:

Network, Middleware \
Resource

Data Loggers

\\ Operational Capability
Data Loggers

Non
Real-Time
Data

LVC systems/systems of systems
Transfer

representing warfighting capabilities
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| CTM 3.1 Design LVC-DE Configuration |
| |
| TIR/ /0 i CTM 3
|
l CTM.3.1.1 CTM.3.1.3 i Implem ent LVC-DE
! CTM3.11
: Refine IME Characterize |
I LvC Test :
| .
| Foundation Infrastructure |
: Model Performance ! CTM.3.2
! ||Build/Configure
| »  LVC-DE
I CTM.3.1.2 CTM.3.1.4 : Components L L ] L
| | |Perform JME Perform JME | | | CTM 3.4 Integrate LVC-DE
: LVC Logical || o LVC Physical | | /O
! Design Design i CTM.3.4.1 CTM.3.4.2 CTM.3.4.3
|
! | Integrate Verify Pilot i
___________________________________ . Local |, Distributed |, Check-Out |,
CTM 3.3 Systems Systems
Encode
Vignettes g
/O TIR/ /0O |
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CTM 3.4: Integrate LVC-DE

‘ Recommended Input Info/Sources Products

3.1 Perform LVC-DE Analysis

0 { LVC-DE Analysis
‘ 3.4.1 Inteagrate Local Svstems 1
LVC-DE Components | { 04 Local Configuration Report
Configuration Manaagement Pl |
V&YV Plan {
Intearated JME Verification '
Documentation .

{ 0f LVC-DE Confiauration Report

3.4.2 Verifv Distributed Systems
Local Confiauration Report
{ 04 LVC-DE Technical Baseline

. 3.4.3 Pilot Check-Out
Operational JME Validation
Vianette Databases l Ell Doc tation
LVC-DE Configuration Report { 0{ Joint Mission Environment
LVC-DE Technical Baseline { 04 JME Check-Out Report

28

item@)jte.osd.mil




Overview

e Summary
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Summary

« JTEM mission is to develop methods and
processes (M&P) for realistic testing in a live,
virtual, constructive distributed environment
(LVC-DE)

« CTM systems engineering process provides an
effective building block approach to JME
development - “Design Once - Use Many”

- JFM
— Logical Design
— Physical Design

item@)jte.osd.mil 30
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Joint Test Director
757.638.6079
max.lorenzo@jte.osd.mil

Mr. Tim Beach
Chief, Analysis & Methods & Processes Division
757.638.6088
timothy.beach@jte.osd.mil

Mr. Earl Reyes
Senior Systems Engineer
757.638.6014
earl.reyes@jte.osd.mil

Email: jtem@ijte.osd.mil
Website: https://lwww.jte.osd.mil/jtemctm/

Serving the testing, acquisition, and warfighting communities
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