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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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System Engineering Process

• 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)
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D a ta  R educ tion
A na lys is  &  
A rch iv ing

C R D  (p rev io u s ly  P I)
• tes t pu rpose
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• scope 
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P ro c e s s  M & S
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5. Evaluate Capability
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• Evaluate SoS Performance & 

Joint Mission Effectiveness
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Processes  

4. Manage Test
Execution

Joint Operational 
Context for Test

Test
Data

Integrated 
Vignettes
LVC 
Distributed 
Environment 
Design

Joint Mission 
Environment

Test Control &
Monitoring

• Develop Test Concept
• Refine Evaluation Strategy
• Technical Assessment

1. Characterize Test

Test 
Concept

• Develop Capability/SoS 
Description

• Develop Joint Operational 
Context for Test (JOC-T)

• Develop Evaluation Strategy
• Develop/Refine Capability 

Crosswalk

0. Develop
T&E Strategy

T&E
Master

Plan
(TEMP)

T&E
Strategy

(TES)
3. Implement 

LVC-DE

• Design LVC Distributed 
Environment Configuration

• Integrate LVC Distributed 
Environment

LVC 
Platform

LVC Platform
Behavior

LVC 
Environment

Mission 
Function

Test
Data

Data Collection

Instrumentation

Test Control

LVC 
Platform

LVC Platform
Behavior

LVC 
Environment

Mission 
Function

Test
Data

Data Collection

Instrumentation

Test Control
System
Design

Document
(SDD)

Event 
Management 

Plan

Test 
Plan

Joint 
Capability 
Evaluation 

(JCE)

JTEM Capability Test  Methodology 
(CTM) v2.0
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• 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 JME

JME Foundation Model (JFM)

The JFM is a design template to guide the 
development and reuse of LVC‐DE systems.
The JFM is a design template to guide the 
development and reuse of LVC‐DE systems.
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CTM 0.2:  Develop JOC-T

CTM.0.2 Develop JOC-T

CTM.0.3 Develop Evaluation Strategy

C / P / T

C / P / T

AND

CTM.0.1

AND

CTM.0.2.1
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CTM.0.2.2

CTM.0.2.3

CTM.0.2.4
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CTM.0.2.5

CTM.0.3.1 CTM.0.3.2 CTM.0.3.3 CTM.0.3.4
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CTM.0.4

CTM.0.5
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Environment
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Joint Operational
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Identify & Collect
Evaluation Inputs
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Joint and 

Operational Issues

Establish T&E
Strategy 

Framework

Develop Risks
and Mitigations

Develop/Refine
Capability
Crosswalk

Develop Integrated
T&E Programmatic

Summary

CTM 0
Develop Test &

Evaluation Strategy

C / P / T

C / P / T

C / P / T

CTM.0.2 Develop JOC-T

CTM.0.3 Develop Evaluation Strategy

C / P / T

C / P / T

AND

CTM.0.1

AND

CTM.0.2.1

AND

CTM.0.2.2

CTM.0.2.3

CTM.0.2.4

AND
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CTM.0.3.1 CTM.0.3.2 CTM.0.3.3 CTM.0.3.4
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CTM.0.5

AND
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Description
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Mission Objectives
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Blue
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Environment

Analyze
Threat

Compose
Joint Operational

Context

Identify & Collect
Evaluation Inputs

Develop Critical 
Joint and 

Operational Issues

Establish T&E
Strategy 

Framework

Develop Risks
and Mitigations

Develop/Refine
Capability
Crosswalk

Develop Integrated
T&E Programmatic

Summary

CTM 0
Develop Test &

Evaluation Strategy

C / P / T

C / P / T

C / P / T
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CTM 0.2.1:  Analyze Mission 
Objectives
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CTM 0.2.2:  Analyze Blue
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CTM 0.2.3/4:  Analyze 
Environment/Analyze Threat



16jtem@jte.osd.miljtem@jte.osd.mil

Capability
Set   

Focus

Capability
Subset
Focus

Event
Focus

LVC – Live, Virtual, Constructive
LVC-DE – Live, Virtual, Constructive 

Distributed Environment     
SoS – System of Systems

Program
Introduction
Document

(PID)

Statement
of

Capabilities
(SOC)

2. Plan Test

• Develop Test Design
• Perform LVC Distributed 

Environment Analysis
• Develop Test Plan

Environment

Joint 
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Systems
Threat

P rob lem
S ta tem e n t

Iss ue  1

Iss ue  2
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M e as ure

M e as ure
M e as ure

M e as ure

IS SU E  1 "H ow  m uc h w ill c ha n ge s  in  the  M obile  Ta r ge t B D A  p roc e s s  im pr ov e  s upp ort
to t he  J oint W a rf ighte r ?"
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W a r figh te r ?"

M OE M OP D a ta  R e quir e m e nt s Sou rc e C olle c tion  Me t hod
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to c on duc t B D A  p la n ning

1 .1 .1 .2 .1  D TG  BD A  p la n n i ng  b e g in s C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1 .1 .2 .2  D TG  BD A  p la n n i ng  e n d s C PX  / Si m u la tio n A u to m a te d , Ma n u a l
1 .1.1 .3  M e an  e lap s ed  tim e
fr om  r e que s t f or  c o lle c t io n
unt il m iss ion  e xe c ut ion
(i.e . A TO c y c le  be gins )
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A u to m a te d , Se m i-
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M a n ua l
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1 .1.2 .2  P er c e nt  o f p la nn ed
ta r ge ts  for  wh ic h pos t-
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W a r figh te r ?"

M OE M OP D a ta  R e quir e m e nt s Sou rc e C olle c tion  Me t hod
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P ro d u ct
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1 .1.2 .2  P er c e nt  o f p la nn ed
ta r ge ts  for  wh ic h pos t-
s tr ike  c olle c tio ns  ha v e
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Joint Mission Effectiveness

6 Steps
14 JTEM 

Processes  

4. Manage Test
Execution

Joint Operational 
Context for Test

Test
Data

Integrated 
Vignettes
LVC 
Distributed 
Environment 
Design

Joint Mission 
Environment

Test Control &
Monitoring

• Develop Test Concept
• Refine Evaluation Strategy
• Technical Assessment

1. Characterize Test

Test 
Concept

• Develop Capability/SoS 
Description

• Develop Joint Operational 
Context for Test (JOC-T)

• Develop Evaluation Strategy
• Develop/Refine Capability 

Crosswalk

0. Develop
T&E Strategy

T&E
Master

Plan
(TEMP)

T&E
Strategy

(TES)
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LVC-DE
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CTM 1.4:  Technical Assessment

CTM 1
Characterize Test

C / P / T

C / P / T

P / T / R / DRCT

P / T / R / DRCT

AND

CTM.1.1.1 CTM.1.1.2 CTM.1.1.3

AND

CTM.1.2.1

CTM.1.2.2

CTM.1.2.3

AND

AND AND

CTM.1.3

CTM.1.4.1 CTM.1.4.2

AND

CTM.1.4.3

CTM.1.4.4
AND

AND

Establish 
Overall

Test Goal

Establish Test
Objectives

Develop Test
Approach

Establish 
Evaluation
Basis of 
Estimate

Develop Test
Scenario

Identify 
Additional

Characterize 
Test Modeling 
Requirements

Programmatic
Assessment

Develop Initial
LVC-DE 

Operational
Design 

Description

Develop 
LVC-DE

Alternatives

Analysis of
Alternatives

Identify New 
Development
& Integration

Requirements

CTM 1.1 Develop Test Concept 

CTM 1.2
Refine Evaluation

Strategy

CTM 1.4 Technical Assessment

CTM 1
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P / T / R / DRCT
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CTM.1.2.2

CTM.1.2.3
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CTM.1.3
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Requirements
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CTM 1.2
Refine Evaluation

Strategy

CTM 1.4 Technical Assessment
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CTM 1.4:  Technical Assessment
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Capability
Set   

Focus

Capability
Subset
Focus

Event
Focus

LVC – Live, Virtual, Constructive
LVC-DE – Live, Virtual, Constructive 

Distributed Environment     
SoS – System of Systems

Program
Introduction
Document

(PID)

Statement
of

Capabilities
(SOC)

2. Plan Test

• Develop Test Design
• Perform LVC Distributed 

Environment Analysis
• Develop Test Plan

Environment

Joint 
C2Client

Systems
Threat

P rob lem
S ta tem e n t

Iss ue  1

Iss ue  2

Iss ue  3

M e as ure

M e as ure
M e as ure

M e as ure

IS SU E  1 "H ow  m uc h w ill c ha n ge s  in  the  M obile  Ta r ge t B D A  p roc e s s  im pr ov e  s upp ort
to t he  J oint W a rf ighte r ?"
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unt il m iss ion  e xe c ut ion
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Processes  

4. Manage Test
Execution

Joint Operational 
Context for Test

Test
Data

Integrated 
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Test Control &
Monitoring

• Develop Test Concept
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• Technical Assessment
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Test 
Concept

• Develop Capability/SoS 
Description

• Develop Joint Operational 
Context for Test (JOC-T)

• Develop Evaluation Strategy
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0. Develop
T&E Strategy

T&E
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(TEMP)
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(TES)
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LVC-DE
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CTM 2.2:  Perform 
LVC-DE Analysis



22jtem@jte.osd.miljtem@jte.osd.mil

Capability
Set   

Focus

Capability
Subset
Focus

Event
Focus

LVC – Live, Virtual, Constructive
LVC-DE – Live, Virtual, Constructive 

Distributed Environment     
SoS – System of Systems

Program
Introduction
Document

(PID)

Statement
of

Capabilities
(SOC)

2. Plan Test

• Develop Test Design
• Perform LVC Distributed 

Environment Analysis
• Develop Test Plan

Environment

Joint 
C2Client

Systems
Threat

P rob lem
S ta tem e n t

Iss ue  1

Iss ue  2

Iss ue  3

M e as ure

M e as ure
M e as ure

M e as ure

IS SU E  1 "H ow  m uc h w ill c ha n ge s  in  the  M obile  Ta r ge t B D A  p roc e s s  im pr ov e  s upp ort
to t he  J oint W a rf ighte r ?"

S U B IS SU E  1 .1 "H ow  m uc h w ill c ha n ge s  in  the  pla nn ing  fo r M ob ile  Ta r ge t  B D A  im pr ov e  s u ppor t t o  the  J oin t
W a r figh te r ?"

M OE M OP D a ta  R e quir e m e nt s Sou rc e C olle c tion  Me t hod
1 .1 .1  Pe r c e nt c ha ng e in  the
t im e lin e ss  o f B D A  pla nnin g
f or  M o bile T a rg et s

1 .1.1 .1  M e an  e lap s ed  tim e
for  B D A  C e ll to  ob ta in
pla nnin g pr oduc t s

1 .1 .1 .1 .1  D a te  T i me  G ro u p  ( D TG)  o f Pl a nn i n g
P ro d u ct

C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1 .1 .1 .2  D TG  BD A  C e ll  o b ta in s p l a n ni n g  pr o d uc t C PX  / Si m u la tio n A u to m a te d , Ma n u a l
1 .1.1 .2  M e an  e lap s ed  tim e
to c on duc t B D A  p la n ning

1 .1 .1 .2 .1  D TG  BD A  p la n n i ng  b e g in s C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1 .1 .2 .2  D TG  BD A  p la n n i ng  e n d s C PX  / Si m u la tio n A u to m a te d , Ma n u a l
1 .1.1 .3  M e an  e lap s ed  tim e
fr om  r e que s t f or  c o lle c t io n
unt il m iss ion  e xe c ut ion
(i.e . A TO c y c le  be gins )

1 .1 .1 .3 .1  D TG  o f r e q ue s t for  co l le cti o n C PX  / Si m u la tio n  /
C la ss ro o m
Tra i ni n g

A u to m a te d , Se m i-
A u to m a te d ,
M a n ua l

1 .1 .1 .3 .2  D TG  o f mi ss io n  e xe c u tio n C PX  / Si m u la tio n A u to m a te d , Se m i-
A u to m a te d ,
M a n ua l

1 .1 .2  Pe r c e nt c ha ng e in  the
c om ple te ne s s  of B D A
p la n ning f or M ob ile T a rg et s

1 .1.2 .1  P er c e nt  o f a v a ila b le
input s  utilize d  for  p la nning

1 .1 .2 .1 .1  N u m b er  o f av a il a b le  i np u ts  (b y ty pe ) C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1 .2 .1 .2  N u m b er  o f av a il a b le  i np u ts  uti li ze d  (b y  typ e ) C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1.2 .2  P er c e nt  o f p la nn ed
ta r ge ts  for  wh ic h pos t-
s tr ike  c olle c tio ns  ha v e
be e n c oor dina t e d
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1 .1 .1 .1 .2  D TG  BD A  C e ll  o b ta in s p l a n ni n g  pr o d uc t C PX  / Si m u la tio n A u to m a te d , Ma n u a l
1 .1.1 .2  M e an  e lap s ed  tim e
to c on duc t B D A  p la n ning

1 .1 .1 .2 .1  D TG  BD A  p la n n i ng  b e g in s C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1 .1 .2 .2  D TG  BD A  p la n n i ng  e n d s C PX  / Si m u la tio n A u to m a te d , Ma n u a l
1 .1.1 .3  M e an  e lap s ed  tim e
fr om  r e que s t f or  c o lle c t io n
unt il m iss ion  e xe c ut ion
(i.e . A TO c y c le  be gins )

1 .1 .1 .3 .1  D TG  o f r e q ue s t for  co l le cti o n C PX  / Si m u la tio n  /
C la ss ro o m
Tra i ni n g

A u to m a te d , Se m i-
A u to m a te d ,
M a n ua l

1 .1 .1 .3 .2  D TG  o f mi ss io n  e xe c u tio n C PX  / Si m u la tio n A u to m a te d , Se m i-
A u to m a te d ,
M a n ua l

1 .1 .2  Pe r c e nt c ha ng e in  the
c om ple te ne s s  of B D A
p la n ning f or M ob ile T a rg et s

1 .1.2 .1  P er c e nt  o f a v a ila b le
input s  utilize d  for  p la nning

1 .1 .2 .1 .1  N u m b er  o f av a il a b le  i np u ts  (b y ty pe ) C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1 .2 .1 .2  N u m b er  o f av a il a b le  i np u ts  uti li ze d  (b y  typ e ) C PX  / Si m u la tio n A u to m a te d , Ma n u a l

1 .1.2 .2  P er c e nt  o f p la nn ed
ta r ge ts  for  wh ic h pos t-
s tr ike  c olle c tio ns  ha v e
be e n c oor dina t e d
(v a lida te d / m o difie d)

1 .1 .2 .2 .1  N u m b er  o f pl a n n ed  ta rg e ts  / T AI's C PX  / Si m u la tio n  /
C la ss ro o m
Tra i ni n g

A u to m a te d , Ma n u a l

T ria l 
R econs truc tion
A nd  A na lys is

• Q u ic k  
L o o k

• A A R ’s

M easu res  
C om puta tion

S M E  
In te rp re ta tion

T o  R eso lve  Issues

M easu res  &  ID R L
• D a ta  R equ irem en ts
• D a ta  S ou rces  R esea rch
• S cena r ios • C on tro l& Label

• V e r ify
• D e -com m uta te

• C lass ify  
• S to re
• T ranspo rt

• C on tro l& Label
• V e r ify
• D e -com m uta te

• C lass ify  
• S to re
• T ranspo rt

A n alys is  &  E va lu a tio n  P lan n in g  E xecu tio n  

P os t-T es t A na lys is

D a ta  R educ tion
A na lys is  &  
A rch iv ing

C R D  (p rev io u s ly  P I)
• tes t pu rpose
• Issues /ob jec tives  
• scope 
• gene ra l ope rationa l con tex t 
• budget &  schedu le  cons tra in ts

P ro c e s s  M & S

• H ypo thes is  Tes ts
• D e fic iency  A na lys is
• Issue  A na lys is

S ta tem en t o f C apab ilitie s  
Le tte r to  C us tom er

T es t
S e tup  &

E xecu tion

D is tribu ted  S ite
S e lec tion

D is tribu ted  S ite
S e lec tion

T echn iques
(L ive ,V ir tua l, C ons t)

T echn iques
(L ive ,V ir tua l, C ons t)

D a ta  M anagem en t
P lan  &  D B  D es ign
D a ta  M anagem en t
P lan  &  D B  D es ign

5. Evaluate Capability

• Analyze Data
• Evaluate SoS Performance & 

Joint Mission Effectiveness

6 Steps
14 JTEM 

Processes  

4. Manage Test
Execution

Joint Operational 
Context for Test

Test
Data

Integrated 
Vignettes
LVC 
Distributed 
Environment 
Design

Joint Mission 
Environment

Test Control &
Monitoring

• Develop Test Concept
• Refine Evaluation Strategy
• Technical Assessment

1. Characterize Test

Test 
Concept

• Develop Capability/SoS 
Description

• Develop Joint Operational 
Context for Test (JOC-T)
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CTM 3.1:  Design LVC-DE 
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CTM 3.1:  Design LVC-DE 
Configuration
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Instantiated JME

Physical Design configuration includes systems in 
Operational, Test, and Data layers

Physical Design configuration includes systems in 
Operational, Test, and Data layers

Operational Capability
Data Loggers

Resource
Data Loggers

Real Time/Post-Test
Processing

Non
Real-Time

Data
Transfer

Infrastructure:
Network, Middleware

LVC systems/systems of systems
representing warfighting capabilities
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CTM 3.4:  Integrate LVC-DE
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CTM 3.4:  Integrate LVC-DE
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Overview

• JTEM Problem Statement
• Capability Test Methodology (CTM)
• CTM Systems Engineering Thread
• 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
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