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Why Develop New Material Solutions?

A. Because We Can?

B.  Advances in Technology?

C.  To Accomplish Operational Missions Under 
Changed Operational Environment?
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What’s Changed?

A. Network-Enabled Capabilities

B.   Joint Interdependence

C.   Development and Fielding of Systems of 
Systems
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Some Impacts on T&E
A. How do you Measure Contribution of Individual Parts to 

Effectiveness of the Whole?

B.    How do you Measure Contribution of Combinations of 
Parts to Effectiveness of the Whole?

C.    How do you Measure Contribution of Non-Lethal 
Capabilities to Mission Accomplishment/Effectiveness?

D.   How do you Tie in Planning for and Results of 
Distributed Test Events to a Single Integrated T&E 
Plan?

E.    How do you Measure Contribution of Human in the Loop 
and HSI to Mission Accomplishment/Effectiveness?
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ATEC’s “mission-to-capability trace”

Missions

enabled by

to perform
Taskscomprise

to accomplish

Materielas supplied by

provides

Capabilities 

Answers the 
“So What?”

Question

Mission-task decomposition provides the 
test planner with a powerful tool to 
design the best test plan possible.  It 
stems from user validated scenarios, 
missions and tasks --providing the 
framework for evaluating demonstrated 
FCS system and SoS capabilities 

DOTLPF *

* Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel, Facilities
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Missions & Means Framework (MMF)

• Purpose: 
– Methodology for explicitly specifying military mission
– Quantitatively evaluate mission utility of alternative warfighting DOTMLPF* 

services/products

• Objective: Provide disciplined procedure to explicitly specifyspecify mission, 
allocateallocate means and assessassess mission accomplishment by:
– Unifying warfighter, engineer and comptroller understanding of missions and 

means
– Accounting for traditional T&E factors and traditional warfighter expertise factors 

that constitute mission success
– Being sufficiently credible, timely and affordable to make hard decisions that stay 

made
– Being consistent, concise, repeatable and scalable
– Providing disciplined process to implement SECDEF’s transformation guidance 

and associated acquisition reform.

*DOTMLPF = Doctrine, Organization, Training, Materiel, Leadership and Education, Personnel and Facilities 
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Applying the Framework to generate 
questions about the Mission …

Framework 
Level

Level Description in Terms 
of Military Operations

Questions related to Test and Evaluation

Level 7:
Mission, 
Purpose

What is the Mission Task, 
Purpose, and Endstate for 
Friendly and threat forces?

What is the Mission Task, Purpose, and Endstate for 
friendly and threat forces?  What operational scenario is to 
be used for the test?

Level 6:
Context, 
Environment

What are the conditions 
under which the mission is 
to be performed?

What are the environmental factors that will impact on the 
mission?  How do we replicate the appropriate 
environmental factors?

Level 5:
Index, 
Location/Time

When, in terms of current 
or future time period and 
where, in terms of 
geographic location does 
the mission occur?

When and where is the mission to take place?  What events 
(Road to War) led to this point?  When and where will the 
test activities take place?



12

And the Means that lead to…

Framework 
Level

Level Description in Terms of 
Military Operations

Questions related to Test and Evaluation

Level 4:
Tasks, 
Operations

What operations and tasks 
must be performed to 
accomplish the mission

What types of operations and what tasks must the organization 
under test perform in order to accomplish the mission?  What is 
purpose for each operation and task? What are the associated 
MOEs and MOPs?  What conditions are in place that could 
affect task performance?

Level 3:
Functions, 
Capabilities

What functions and 
capabilities are required to 
enable successful 
accomplishment of task 
purpose?

What functions and capabilities and capabilities are required to
enable successful performance of the operations and tasks under 
identified conditions?

Level 2:
Components, 
Forces

What equipment, personnel 
and forces are available to 
provide required functions and 
capabilities

What components and forces are available to perform the 
mission and what functions and capabilities do they provide?

Level 1:
Interactions, 
Effects

What interactions must occur 
to create the desired effect.

What interactions/events must be stimulated/simulated?
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T&E Mission Statement

Data Needed Known Information Unknown Information

Level 2:
Force Listing/TOEL/TDA

Level 2:
Components/Forces

Level 5-7:
External operational mission

Level 3:
Performance/Behavior  
Function/Capability Desc

Level 3: 
Functions/Capabilities to be delivered 
(based on O&O/ORD)

Level 4:
Tasks/Operations

Level 4:
Task Lists

Level 3:
Functions/Capabilities required in this 
mission

Level 5-7:
Opnl Scenario/vignettes

Level 1:
Interactions/Desired Effects
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T&E Planning and Coordination 
Questions

• Does a suitable scenario exist or will one have to be generated?

• What are the most important capabilities to test and evaluate?  
Under what conditions?

• What operations and tasks require the identified capabilities?

• What components and forces of the System under test deliver 
and/or employ the capabilities identified above?

• What kind of LVC environment is required to adequately support 
observation and evaluation of the identified components/forces 
performing the identified tasks?

• Do resources and facilities currently exist to provide the required 
LVC environment or will some have to be developed?
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Implications for T&E planning
• Need to develop cross-walk of capabilities to tasks to sharpen focus 

of observation/data collection plan.

• Need to develop cross-walk of selected tasks to executors of tasks.

• Need to determine interactions needed to trigger execution of 
tasks.

• Need to maintain coherent mission thread for vignette being run in 
order to determine and trace mission impact of task success or 
failure (i.e. establish an audit trail).

• Need to determine minimum level of granularity required for 
meaningful execution (test) and evaluation.

• Need to structure test support plan to enable execution, 
observation and data collection of test events at the required level 
of granularity.
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So how do we make this 
work?

6. Context, Environment (Military, Civil, Physical, etc.)

7. BLUFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

What interactions/events must be stimulated/simulated?What interactions must occur to 
create the desired effect.

Level 1:
Interactions, 
Effects

What components and forces are available to perform the mission 
and what functions and capabilities do they provide?

What equipment, personnel and 
forces are available to provide 
required functions and 
capabilities

Level 2:
Components, 
Forces

What functions and capabilities and capabilities are required to
enable successful performance of the operations and tasks under 
identified conditions?

What functions and capabilities 
are required to enable successful 
accomplishment of task 
purpose?

Level 3:
Functions, 
Capabilities

What types of operations and what tasks must the organization under 
test perform in order to accomplish the mission?  What is purpose for 
each operation and task? What are the associated MOEs and MOPs?  
What conditions are in place that could affect task performance?

What operations and tasks must 
be performed to accomplish the 
mission

Level 4:
Tasks, 
Operations

When and where is the mission to take place?  What events (Road to 
War) led to this point?  When and where will the test activities take 
place?

When, in terms of current or 
future time period and where, in 
terms of geographic location 
does the mission occur?

Level 5:
Index, 
Location/Time

What are the environmental factors that will impact on the mission?  
How do we replicate the appropriate environmental factors?

What are the conditions under 
which the mission is to be 
performed?

Level 6:
Context, 
Environment

What is the Mission Task, Purpose, and Endstate for friendly and 
threat forces?  What operational scenario is to be used for the test?

What is the Mission Task, 
Purpose, and Endstate for F-
BCT and threat forces?

Level 7:
Mission, Purpose

Questions related to Test and EvaluationLevel Description in Terms of 
Military Operations

Framework 
Level
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MMF Builds on Doctrinal Processes

• MDMP
– Mission Analysis
– COA Development
– Wargaming

• Operations
• Training & Readiness

– JTS Phases
– JMETL/METL 

Development and 
Assessment
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The MDMP – Its About the Mission 
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Mission / Operation / Task

TASK

MISSION

OPERATION

MISSION
REQUIREMENTS

TASK
PERFORMANCE

We measure Task Performance
– Task to Operation (Small to Big)

We measure Mission Accomplishment
– Are we getting the job done (MOEs)
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Mission to Task Decomposition –
Establishes Vertical Linkage…
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… and Horizontal Linkage between 
subordinate units…



23

… and Horizontal Linkage between Staff 
Elements
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Vertical/Horizontal Mission to Task 
Linkage – Joint Perspective

Vertical Linkage

Horizontal Linkage
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Sample METL – Army Brigade
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Combatant
CDR

Mission Analysis

Supported  CDR
NCC

Supported  CDR
GCC

Supported  CDR
ACC

Mission Analysis

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

MET: ST 1.3
Conduct Thtr Strat Mnvr 

& Force Positioning

MET: ST 1.3
Conduct Thtr Strat Mnvr 

& Force Positioning

JMET: ST 1.3
Conduct Thtr Strat Mnvr 

& Force Positioning

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Supporting Task:
ST 6.2

Coordinate protection for theater

Supporting
OPLANs

JSCP

Mission Analysis

Supported
CDR

#  Air Force

Mission Analysis

Air Force Wing

Mission Analysis

Combatant  CDR
Navy Component

Combatant  CDR
Army Component

Combatant  CDR
Air Force Component

Mission Analysis

USJFCOM USSPACECOM

Mission Analysis

Supporting
OPLAN

Supporting
OPLANs

OPLAN

Supporting
OPLANs

Input

Input

MET: AFT 1.1.2
Train counterair forces

MET: AFT 1.1.2
Train counterair forces

MET: AFT 1.1.2
Train counterair forces

Air Force
Squadron

Mission Analysis

Supported  CDR
ACC

Place forces in position to 
begin major operations in 
order to achieve strategic 
and operational objectives.

Prevent enemy forces 
from disrupting flow of 
forces within the theater 
of operation.

Support the 
Combined Cdr with 
forces from outside 

the theater of 
operations.

Spt Combatant Cdr 
w/forces and trans 
infrastructure from 

outside AOR.

Maintain auth. & 
dir. of deploying 
USAF units until 
handoff to ACC.

Eliminate 
potential enemy 

threats to mvmnt.

Maintain freedom of 
mvmnt into theater 

of operations

Attk specific tgts 
before they can 

affect ops

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Supporting Task:
OP 3.2.3

Attack Acft & Msls (OCA)

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Command  Linked Task:
XX xxxx

MET: ST 1.6
Control or Dominate 
Strat Signif Area(s)

MET: ST 1.6
Control or Dominate 
Strat Signif Area(s)

MET: OP 3.2
Attack Operational 

Targets

Hierarchical
Strawman

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Supporting Task:
ST 1.1.4

Provide C2 of Deploying Units

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Command  Linked Task:
SN 1.2

Conduct Dplymt / Redeplymt

MET: ST 7.1.2
Determine deployment 

reqmts

MET: ST 7.1.2
Determine deployment 

reqmts

MET: ST 7.1.2
Determine Deployment 

Reqmts

Command  Linked Task:
ST 1.1

Command  Linked Task:
XX xxxx

MET: ST 1.1
Conduct intratheater 
strategic deployment

MET: ST 1.1
Conduct intratheater 
strategic deployment

MET: ST 1.1
Conduct Intratheater 
Strategic Deployment

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Supporting Task:
ST 1.1.3

Conduct Intratheater Dply of Forces

Input

Supporting Task
OP 1.2.4

Supporting Task
XX xxxx

MET: AFT 1.1
Provide counterair capabilities

MET: AFT 1.1
Provide counterair capabilities

MET: AFT 1.1
Provide counterair capabilities

Command  Linked Task:
ST 1.1

Conduct Intratheater Strat Dplmt

Command  Linked Task:
OP 3.1.5

Publish Air Tasking Order(s) ATO

JMET to Readiness Reporting Linkage DiagramPutting it All Together – COCOM to Squadron Linkage example
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START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7

MMF Formal Process Diagram

Associate Task
Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan

Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No
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7. BLUFOR  Why = Purpose,  Mission
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BLUFOR OPFOR
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O2,3
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2. Components,
Forces
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3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations
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START
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CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8
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Associate Tasks
With Required
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Step 7
Associate Task
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Step 5

Required
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Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
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Step 15
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END
(Mission 

Accomplished)
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O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

Mission/OPLAN/
Training Obj.

Step 1

Need mission types and 

Scenario/vignettes from 
Requirements 
Documents and/or User 
Representative

• What Mission(s) is/are to be performed by the object under test?
• Doctrinal mission type(s) (I.e. Stability Ops mission(s))

• Doctrinal references to be used (Concepts, FM’s, etc.)

• What Operating Environment is to be used to set the conditions for 
performance of the mission?  What is the Road to War that established the 
Operational context for each each test vignette?  What approved scenario has 
been selected to provide the appropriate environment and context?

• Scenario/vignette documentation (MDMP products, maps or map references, COA 
statements and sketches, plans and orders, annexes, graphics, etc.). 

• Including selected OPLAN/OPORD products at least two levels up.
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Caspian

Bluefor Opfor

Balkan

Bluefor Opfor

SW Asia

Bluefor Opfor

NE Asia

Bluefor Opfor

Who 
develops/ 
Are there 

more?

UA Vignette / Scenario Relationship

Vig #1 Entry 
Operations

Vig #6 Dismt Ops to 
conduct raid on 
decisive point in 
jungle

Product?
OPORD,

storyboards etc

Vignettes

Scenarios

Vig #2 CA Ops in 
major urban areas

Vig #3 Mounted 
Exploitation/Pursuit 
Ops

Vig #4 Rapid 
Advance to enemy 
COG

Vig #5 AASLT in 
mountain terrain
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Conduct
Mission
Analysis
Step 2

START
Mission/OPLAN/

Training Obj.
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Mission
Analysis
Step 2

Build Mission
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Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
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Met?

Yes

No

Available
Components

Joint/Service
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Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6
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O3-4SLevel 3
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(LVC)

Step 11

Employment
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Rehearse 
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Step 10

SynthesisSynthesisO1-2S
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Level 3

Assess
Effectiveness

Step 15
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END
(Mission 
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Compare 
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Step 14

Level 4
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Purpose 
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• Use the appropriate (Joint/Service Specific) doctrinal planning and decision making 
process to:

• Analyze the assigned or perceived mission and determine/document the specified 
and implied tasks (with their associated purpose) required to accomplish the 
mission. 

• Determine and document facts, limitations, assumptions and constraints. 

• Describe Operating Environment and Impact on Operations

• Describe Current Situation and Events leading up to it.

• Describe Threat Situation, Mission, Intent, Vulnerabilities, etc.
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MDMP 
Scenario
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Mission Analysis Process…
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Yields MMF Level 7 – 5 data, list of 
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Conditions

• Conditions are variables of the operational 
environment or situation that may affect 
performance.

• Environment is the immediate situation or 
circumstance in which tasks must be performed.

• Conditions impact the ability to perform a task (e.g., 
security of lines of communication impact the ability 
to sustain joint task force operations).
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Conditions

C 1.0  PHYSICAL
ENVIRONMENT

C 2.0  MILITARY
ENVIRONMENT 

C 3.0  CIVIL
ENVIRONMENT

C 1.1 Land
C 1.2 Sea
C 1.3 Air
C 1.4 Space

C 2.1 Mission
C 2.2 Forces
C 2.3 Command, Control & 

Communications Related Conditions
C 2.4 Intelligence Related Conditions
C 2.5 Deployment, Movement, and Maneuver 

Related Conditions
C 2.6 Firepower Related Conditions
C 2.7 Protection Related Conditions
C 2.8 Sustainment Related Conditions
C 2.9 Threat Related Conditions

(Friendly, Enemy)
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Joint/Service
Task List

START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• Determine/select the source of tasks to be used to describe mission activities for the 
object under test.

• Examples: UJTL, AUTL, UNTL, MCTL, IATL, FCS Single Integrated Task 
List (SITL), Soldier Training Plan (STP), Soldiers Manual of Common Tasks 
(SMCT), etc.

• Ensure the selected task list is current and contained in the data base to be 
accessed by the task management tool (I.e. JTIMS, DTMS, ATIA, etc.)

• Determine/select an alternative source for acceptable substitute tasks in the event 
primary source does not have an adequate task description for a particular activity*

• Tasks should come from authoritative (i.e. approved) source.  Recommend you 
avoid using newly constructed and not yet approved tasks.
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Authoritative Task Lists

• Several authoritative 
sources available to 
describe elements of 
military operations

• Authoritative task lists 
are easily stored and 
maintained in data 
bases for access and 
manipulation
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Build Mission
Task List

Step 3

START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• Convert the mission (specified, implied) tasks from step 2 into tasks from the selected 
authoritative task list.

• Use doctrinal references for the types of missions and operations to be conducted to 
identify supporting tasks by functional area or Battlefield Operating System, or some similar 
organizing principle. 

• Approved doctrinal templates of tasks already exist for many doctrinal mission types and should 
be used as a starting point wherever possible.  Potential sources include the UJTL, Navy NMETL’s, 
and Army Mission Training Plans.

• Templates will likely have to be modified to reflect specific aspects of the operational scenario.

• Capture, document and organize the resulting list of tasks into a data base mission file (see 
next slide)

• This should be done in conjunction with Step 2, Mission Analysis or as closely 
thereafter as possible
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Basis for Conversion to Authoritative Task 
Language

Assign responsible organizations, conditions and standards for that mission. Conditions are selected if 
they affect task performance.  Standards relate to task performance under mission conditions.

Assign supporting and command linked tasks. Completed JMETS for all assigned missions with 
supporting and command linked tasks constitute a command’s JMETL.  Supporting tasks = Mission for 
subordinate organization

Determine which tasks are essential by applying commander-approved essentiality criteria for each 
mission to each mission task.

Select appropriate UJTL tasks in JTIMS that are descriptive of specified and implied tasks.  Result is list 
of Mission Tasks which are capabilities associated with each assigned mission

Perform Mission Analysis to determine specified and implied tasks.

JMETL Development Guidance (CJCSM 3500.03A, 1 Sept 2002)



40

Mission to task analysis results  – Specified and 
implied tasks

Specified and implied tasks converted to tasks 
from authoritative task lists Task Ref. Number

Sample Conversion of specified, implied tasks to authoritative task list tasks
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Sample JTIMS Mission Task File (screen shot)

• Screen shot of results of Mission to Task 
decomposition using JTIMS automated 
KA tool. 

• Used to document break down of MCS A 
mission into component tasks.  

• Vignette mission thread is assembled 
from the component tasks.  
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Operational Template from UJTL, CJCSM 3500.04D, dtd. 1 
August 2005
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Systems Approach Using JTS

Approve
Plans/Ord

OP 5.4.1

Issue Rules
of Engag

OP 5.4.3

Issue Plans/
Orders

OP 5.4.2

Sync/Int-
grate Opns

OP 5.4.4

Prov Pos
ID Fdly F-pwr

OP 6.2.4 Alloc Jnt/
Mult F-pwr

OP 3.1.2

OP 3.1.1

Estb JF
Target Strat

OP 4

Provide
Opnl Spt

OP 2.3.3.3

ID E
Vulner-
abilities

OP 2.3.3.2

Dev Opnl
Target Info

OP 3.1.7

Dev F/S
Coord 
Measur

OP 3.1.3

Select Targ
for Attk

OP 3.2.7

Integrate/
Sync Fpwr

OP 6.4.2

Cond Opnl
Decep

OP 5.4.5

Coord
Comp/Thtr

Spt

OP 1.5.3

Gain Air
Superiority

OP 1.5.2

Gain 
M’time Sup

OP 3.1.5

Pub T-Odr
Empl/F-pwr

Prioritize
HPTs

OP 3.1.4

Commun
Opn Info

OP 5.1.1

Employ
PSYOP
in JOA

OP 3.2.2.1

Prov
Airspace

Contr
OP 6.1.3

Cond Sur/
Subs Interd

OP 3.2.5.2

Cond
Air Interdic
OP 3.2.5.1

Conduct
SOF Interd

OP 3.2.5.3

Supress
E Air Def

OP 3.2.4

Attk E
Acft/Msls

OP 3.2.3

Employ
EA in JOA

OP 3.2.2.2

Assess BD
on Targets

OP 3.1.6.1

Assess 
Reattk
Reqmnt

OP 3.1.6.3

   Fully 
Trained

Partially 
Trained

Not 
Trained

Not 
Evaluated

(Operations Template Development)
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Doctrinal Sources

• Online Joint and Service digital libraries provide a 
ready reference to doctrine and TTPs for 
identifying supporting tasks
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Associate Tasks
With Conditions

& Measures/
Standards
Step 4

START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• Develop, select and wargame a Course of Action COA to accomplish the mission
• Conducted using:

• Maps of the Scenario area of operations

• COA development and wargaming steps from Military Decision Making Process (MDMP)

• Laptop computer with In-Focus projector to project COA sketch for reference in conference 
room/work area

• MS Project application software*

• Prior to wargaming, one DRC SME set up the Mission file for the base COA in MS Project by:

• Setting initial parameters in terms of duration of the vignette and time increments to be used.

• Importing tasks from the step 3 mission task report generated by JTIMS into the tasks portion 
of the Mission file
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Develop a COA

Will Convert COA into Mission Thread Structure…
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Sample COA Sketch and Statement

MISSION:
Attack north on AXIS Maple and seize 
OBJ APPLE NLT 0600 hrs.  Establish 
attack by fire positions on OBJ 
APPLE and engage enemy forces 
already in or entering EA DUNK  IOT 
block enemy forces from moving 
north to support rebel leadership vic
Westpoint or support enemy forces 
defending in and around Louisville. 

ENDSTATE:
Enemy forces vicinity of Knox remain 
south of EA DUNK until friendly 
operations vicinity of Westpoint are 
completed.

K
K
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Fully Developed COA Statement
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Wargame a COA
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Associate Tasks
With Conditions

& Measures/
Standards
Step 4

Continued Generates details needed to 
populate Mission Tasks in order to 
perform meaningful evaluation

• During the wargaming process, record the results of the wargaming by:

• Ordering mission tasks in the wargamed sequence

• Annotating the task purpose, conditions, Measures of Effectiveness (MOE), and 
Measures of Performance (MOP) for each task to be observed and evaluated, based 
on wargaming team discussion and consensus. 

• Upon completion of initial wargaming process, review, critique and modify above 
results as required.  Focus should be on the following questions:

• Did we select the most appropriate task to describe the activity?

• Is the purpose of the task clearly stated and does it make good tactical 
sense?

• Do the MOEs support ability to determine if the purpose is achieved?

• Do the MOPs support and flow logically from the MOEs and are they 
objectively measureable?  
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Wargaming generates detailed and 
valuable information – Who knew?

3-187. An effective wargame 
results in the commander and 
staff—
• Refining or modifying each COA, 
including identifying branches and
sequels that become on-order or 
be-prepared missions.
• Refining the locations and times 
of decisive points.
• Identifying key or decisive terrain 
and determining how to use it.
• Refining the enemy event 
template and matrix.
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Wargaming Notes

Detail for one event
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Task and Purpose
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Conditions

• Conditions are variables of the operational 
environment or situation that may affect 
performance.

• Environment is the immediate situation or 
circumstance in which tasks must be performed.

• Conditions impact the ability to perform a task (e.g., 
security of lines of communication impact the ability 
to sustain joint task force operations).
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Measures

SCALE MEASURE
Time To retask collection asset
Time Since most current intel. info. was collected
Percent Of collection requirements filled
Percent Of collection reqmts filled by multiple sources
Percent Of targets accurately located
Percent Of targets accurately identified

Measures distinguish among varying levels of 
task performance.  More than one measure may 
be specified for any single task.
Task:
OP 2.2.1  Collect Information on Operational Situation
Measures:



56

Standards
Standards express the degree to which (how well) a 
military organization or force must perform a task
under a specified set of conditions.

A criterion defines acceptable levels of performance
for a measure and is often expressed as a minimum 
acceptable level of performance.

Standard:
Criterion Scale Measure

Percent of collection requirements filled
Hours since most current intelligence 

information was collected
Percent of targets accurately located 

90
4

85
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MS Project Mission thread w/ notes page
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Associate Task
Interrelationships
& Time-Phasing

Step 5

START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• During the wargaming process, record the results of the wargaming process.  We have 
done this using MS Project to build a mission file and:

• Using MS Project functionality to capture task linkages and time phasing by:

• Describing task attributes (continuous ((I.e. maintain COP)), iterative (( ie
disseminate COP)), single instance ((ie. Conduct reconnaissance)).

• Describing task dependencies by linking to predecessor and successor tasks.

• Identifying and documenting parent and child tasks.

• Describing task durations (known or estimated) and triggers.
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Sample Wargaming Output – Synch 
Matrix
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Recording Wargame results in Mission 
Thread
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Conduct
Capabilities

Analysis
Step 6

START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• Determine the type and level of functions and capabilities required to enable tasks 
to satisfy MOPs under the conditions identified

• Primarily a cognitive process performed by SMEs applying logic, military 
judgment and experience

• Function and Capability Descriptions vary, particularly when describing 
functions and capabilities of formations/organizations versus 
components/platforms (including people)  

• Requirements documents for Systems and Systems of Systems provide 
detailed description of functions and capabilities to be delivered (and tested)

• Bottom-up execution and assessment portion of MMF requires ability to 
instantaneously compare “required” to “available” capability during execution of 
mission threads
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Sample Cognitive Process for 
Determining Required Capabilities



Describing Levels of Capability – Degraded 
Capability Elements

Mobility
m1 Reduced maximum speed 
m2 Reduced maneuverability 
m3 Stop after t min (leaks)
m4 Total immobilization

Firepower
f1 Lost ability to fire buttoned-up 
f2 Degraded delivery accuracy: main 
f3 Degraded initial rate of fire: main 
f4 Degraded subsequent rate of fire:
. main 
f5 Total loss of firepower: main 

Target Acquisition
a1 Lost daylight sights
a2 Lost night sights 

C2V

NLOS
(6)

ARV-RISTA
(3)

Class-II UAV
(3)

Communication
x1 Lost external data
x2 Lost external voice
x3 Lost internal comms
x4 Lost LAN
x5 Lost all comms

Survivability
s1 Lost NBC protection
s2 Lost ability to deploy

obscurants
s3 Lost silent-watch capability
s4 Lost APS
s5 Lost secondary armament

Surveillance &
Reconnaissance

z1 Lost primary sensor 
z2 Lost secondary sensor
z3 Lost tertiary sensor
z4 Lost vision blocks 

Other Mission Functions
o1 Lost situational awareness

Crew
c1 Commander incapacitated
c2 Squad leader incapacitated
c3 Driver incapacitated
c4 Operator 1 incpacitated
c5 Operator 2 incapacitated
c6 Gunner incapacitated
c7 Loader incapacitated

Catastrophic Loss
k1 Lost every capability (fuel fire,

ammo detonation, …)
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O&O Capabilities Mapped to Materiel via ORD & PCDs
(What materiel will be assessed to evaluate capability of interest?)

Materiel

as 
supplied 
by

providesCapabilities 

O&O Capability Procurement Control Drawings (PCD)ORD Reference #

64

F15: Enable continuous situational 
understanding through networked force 

2392 786-300151

2314 786-30093, Integrated Computers; 786-30143, Network Management

2365 786-30093, Integrated Computers; 786-30143, Network Management; 786-30151

2661 786-30018, Class III UAV; 786-30019, Class II UAV; 786-30020, Class I UAV; 786-
30028;  786-30146, Situation Understanding (SU) SSS; 786-30151

2869 786-30131, Tactical UGS System; 786-30132, Urban UGS System; 786-30144, C2 Battle 
Command & Mission Execution SSS; 786-30145, C2 Planning & Preparation SSS; 786-
30151

F16: Facilitate automatic language 
translation 

1040 786-30093, Integrated Computers

F17: Enable information exchange via 
adaptive, integrated communications

1016 786-300144, C2 Battle Command & Mission Execution SSS; 786-300145, C2 Planning & 
Preparation SSS; 786-300148; 786-300149, Warfighter Machine Interface (WMI); 786-
300151; WIN-T; JTRS

1120 786-30140, Ground Vehicle Communications; 786-30143, Network Management; 786-
30149, Warfighter Machine Interface (WMI); 786-30151

1148 786-30018, Class III UAV; 786-30019, Class II UAV; 786-30020, Class I UAV; 786-
30022, Armed Robotic Vehicle (ARV); 786-30025, Small UGV (SUGV); 768-30093, 
Integrated Computers; 786-30151
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Comparing Required to Available

personnel

leadership

organization

T1T1T1T1T1Tm

component

subsystem

operational

tactical

strategic theater

platform/
system of systems

(materiel)

strategic national

CnCnCnCn

training

doctrine

6. Context, Environment (Military, Civil, Physical, etc.)

7. BLUFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

Is this a mission capability package
that meets

the mission capability requirement?
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Associate Tasks
With Required

Capabilities

Step 7

START
Mission/OPLAN/

Training Obj.
Step 1

Conduct
CDR’s

Mission
Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
Capabilities

Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• From T&E perspective, this enables

• Test and Evaluation planning to focus on activities that will most efficiently 
ensure ability to exercise, observe and assess capabilities

• Ideally will be able to describe required capabilities in terms of:

• MOPs and the associated capability categories for each task in a familiar and 
easily understood format for military users; and, 

• Unacceptable levels of capability degradation using capability elements in a 
familiar, easily understood and machine processable form for technical users.



67

Test and Evaluation Perspective --
(What must be done in a test to enable evaluation of capabilities?)

TASK AUTL Ref #

Manage Tactical Information ART 7.2 x x x / x x

Process Relevant Information to Create a Common 
Operational Picture ART 7.2.2 x / / x / x x x /

Display a Common Operational Picture (COP) 
Tailored to User Needs ART 7.2.3 / x x / / /

ART 7.2.4 Store Relevant Information 

Disseminate COP and Execution Information to 
Higher, Lower, Adjacent, Supported, and Supporting 
Organizations ART 7.2.5 x x / x / / /

ART 7.2.6 Communicate with Non-English Speaking 
Forces and Agencies 

O&O Capabilities

Capabilities enabled 
by

to performTasks
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Tasks           Capabilities:
Linking it all Together
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x1

x1

x1

x1

x1

x1

x2

x2

x2

x2

x2

x2
Mobility
m1 Reduced maximum speed 
m2 Reduced maneuverability 
m3 Stop after t min (leaks)
m4 Total immobilization

Firepower
f1 Lost ability to fire buttoned-up 
f2 Degraded delivery accuracy: main 
f3 Degraded initial rate of fire: main 
f4 Degraded subsequent rate of fire:
. main 
f5 Total loss of firepower: main 

Target Acquisition
a1 Lost daylight sights
a2 Lost night sights 

C2V

NLOS
(6)

ARV-RISTA
(3)

Class-II UAV
(3)

Communication
x1 Lost external data
x2 Lost external voice
x3 Lost internal comms
x4 Lost LAN
x5 Lost all comms

Survivability
s1 Lost NBC protection
s2 Lost ability to deploy

obscurants
s3 Lost silent-watch capability
s4 Lost APS
s5 Lost secondary armament

Surveillance &
Reconnaissance

z1 Lost primary sensor 
z2 Lost secondary sensor
z3 Lost tertiary sensor
z4 Lost vision blocks 

Other Mission Functions
o1 Lost situational awareness

Crew
c1 Commander incapacitated
c2 Squad leader incapacitated
c3 Driver incapacitated
c4 Operator 1 incpacitated
c5 Operator 2 incapacitated
c6 Gunner incapacitated
c7 Loader incapacitated

Catastrophic Loss
k1 Lost every capability (fuel fire,

ammo detonation, …)
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Available
Components

START
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Step 1
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CDR’s
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Analysis
Step 2

Build Mission
Task List
Step 3

Associate 
Components

With Required
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Step 8

Associate Tasks
With Conditions

& Measures/
Standards

Step 4

Associate
Components
With Tasks

Step 9

Conduct
Capabilities

Analysis
Step 6

Associate Tasks
With Required

Capabilities

Step 7
Associate Task

Interrelationships
& Time-Phasing

Step 5

Required
Capabilities

Met?

Yes

No

Available
Components

Joint/Service
Task List

Level 7 Levels 7-4

Level 4

Lvl 4  Influenced by Lvl 6

Lvl  4 Influenced by  Lvl 5

O3-4SLevel 3

Level 2O2-3S

Execute COA
(LVC)

Step 11

Employment

End-state
Achieved?

Specify The Mission

Allocate Means

Assess Mission Accomplishment LEVEL 1

Rehearse 
Plan (eg

EXTEND)
Step 10

SynthesisSynthesisO1-2S

O1-2E
Observe/Record

Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
Effectiveness

Step 15

O2-3E

END
(Mission 

Accomplished)

Yes

No O4-1E

O4-1S

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

O3-4E

Purpose 
Achieved?

Yes

No

• Determine forces and associated MTOE type data that are to be included in the test.

• Test Objectives and nature of the test (i.e. DT, OT, etc.) or test event may drive 
determination.

• Use available source documents (i.e., ORD, O&O, Systems Book, etc.) to 
understand organization and platform required capabilities, limitations, intended 
use, etc.  Incorporate this information into wargaming and determination of task 
MOPs.

• ARL-SLAD used the documentation above and other technical documentation to 
generate or select substitute platform (i.e. Stryker, Paladin, etc.) tables of capability 
categories and degraded capability elements to support analysis of platforms to be 
modeled
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MCS A Company Organization

CL II UAV

TRADOC PAM 525-3-90
Maneuver O & O, June 2003
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• From T&E perspective this will normally be provided in Requirements Documentation

• Can be a challenge to pull together data for current systems and forces

• Especially challenging to gather data for degraded capability caused by changes in 
systems and forces



Testing and Evaluation Perspective --
(What materiel will be assessed to evaluate capability of interest?)

Materiel

as 
supplied 
by

providesCapabilities 

O&O Capability Procurement Control Drawings (PCD)ORD Reference #
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F15: Enable continuous situational 
understanding through networked force 

2392 786-300151

2314 786-30093, Integrated Computers; 786-30143, Network Management

2365 786-30093, Integrated Computers; 786-30143, Network Management; 786-30151

2661 786-30018, Class III UAV; 786-30019, Class II UAV; 786-30020, Class I UAV; 786-
30028;  786-30146, Situation Understanding (SU) SSS; 786-30151

2869 786-30131, Tactical UGS System; 786-30132, Urban UGS System; 786-30144, C2 Battle 
Command & Mission Execution SSS; 786-30145, C2 Planning & Preparation SSS; 786-
30151

F16: Facilitate automatic language 
translation 

1040 786-30093, Integrated Computers

F17: Enable information exchange via 
adaptive, integrated communications

1016 786-300144, C2 Battle Command & Mission Execution SSS; 786-300145, C2 Planning & 
Preparation SSS; 786-300148; 786-300149, Warfighter Machine Interface (WMI); 786-
300151; WIN-T; JTRS

1120 786-30140, Ground Vehicle Communications; 786-30143, Network Management; 786-
30149, Warfighter Machine Interface (WMI); 786-30151

1148 786-30018, Class III UAV; 786-30019, Class II UAV; 786-30020, Class I UAV; 786-
30022, Armed Robotic Vehicle (ARV); 786-30025, Small UGV (SUGV); 768-30093, 
Integrated Computers; 786-30151
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Matching Components to Required 
Capabilities
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Associate
Components
With Tasks

Step 9

START
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Step 1
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Step 3
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Step 8
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Level 3
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Step 15
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END
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(13)  
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Level 4

O3-4E

Purpose 
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Yes

No

• From T&E perspective, the O&O plan and follow on documentation such as 
Operational Mode Summary – Mission Statements will provide the association for 
specific mission sets

• This information is useful for constructing mission threads and TOELs for use in test 
events and for tying together discrete test events (i.e. live fire or developmental tests) 
being performed as part of a larger, distributed test construct.
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Matching Components (Platforms and 
Units) to Tasks – Task Organize
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Matching Components to Tasks
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• Test completed mission threads in a live, virtual, constructive, or combination environment.  For 
example, DRC and Northrop-Grumman SMEs worked together to develop a “what if” simulation 
model, built using the EXTEND tool, that used products developed during steps 1-9 along with a 
Decision Making Process flow chart to execute the following processes:

• Event generation

• Component, Sub-system, Capability State changes

• Determine platform task status, collective task status, mission task status

• And produce the following displays and outputs:

• Current platform capability

• Current platform task ability

• Current collective task status

• Current mission assessment status

• Record of state changes, task status changes, mission health status changes

Rehearse Plan
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Decision Making Process Flow Chart
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Mission status
goes red

Cannot Accomplish

Can
resources or COA

adjust?

Is TC
acceptable

risk?

Can meet
commander’s

intent?

Mission status
goes amber.

Mission status
goes green.

No

Yes

No

No

Yes Yes

If all essential
collective tasks

are green…

If some essential collective task TC
is red…

TC goes red.

Is TP red?
Is TP

critical to
TC?

Is TP amber?

Is TP
critical to

TC?
TC goes amber.

TC goes green.

Example:
Platform task TP =  Disseminate COP

Collective task TC =  Manage tactical information

Is platform degraded and
can’t satisfy a MOP for TP ?

Is platform degraded?
(can satisfy MOP for TP )

No

YesYes No No

No

Yes

Yes

Platform tasks to collective tasks

SoS
solution
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EXTEND Tool Use to Construct 
Mission and Means Capability 

Degradation Model (M2CDM) to:

• Map component-level state changes to platform 

level capabilities

• Map platform level capabilities to ability to 

perform tasks

• Map ability to perform tasks to mission success
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Initialization data requirements for M2CDM

• Tactical Scenario
• Military Organizations and Equipment
• Important Data Elements

– Platform to Task Relationships
– Sequence of Events 
– Effect of Component Loss on Platform Capability
– Effect of Degraded Capability on Task Accomplishment
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TOP LEVEL FLOWCHART
MMF PROOF OF CONCEPT MODEL

MODEL PURPOSE: Does the Mission Capability Package Meet the Mission Capability Requirement?

PREPARATION

Scenario Events

Damage Event Outcomes

Platform Characteristics and Capabilities

Platform Component Composition

Platform Component FaultTree

Platform Degraded Capability States

Component & Platform Failure
Mean Time Between Failure

Mean Time to Repair
Mean Destroyed / CDE

Mission to Task
Task to Capability

Capability to Platform
Platform to Component

INTERACTIONS COMPONENT STATUS CAPABILITY STATUS TASK / MISSION STATUS

PREPROCESSING / DATA GENERATION

Scenario
Development

Force
Structure

Mission to Task
Decomposition

Mission to Task
Task to Capability

Capability to Platform
Platform to Component

MODEL PROCESSES

Event
Generation

Component State Changes

Capability State Changes

Platform Task Ability

Determine Collective Task Ability
Mission
StatusSub System State Changes

Task Execution Simulation

Current
Platform

Capability

Current
Platform Task

Ability
Mission Health

Platform Capability
State Change History

Component State
Change History

Task Execution
History

Mission Execution
History

DISPLAYS & OUTPUTS

EXTEND MODEL
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Missions and Means 
Degraded Capabilities Model (M2DCM)

Current Tactical 
Action

Status & Recent 
Engagements

Capability State

Task Capability

Mission 
Readiness
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Mission Readiness

28 Oct 05 5

Current Tactical 
Action

Status & Recent 
Engagements

Capability State

Task Capability

Mission 
Readiness

Missions and Means 
Degraded Capabilities Model (M2DCM)
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Capability State

28 Oct 05 5

Current Tactical 
Action

Status & Recent 
Engagements

Capability State

Task Capability

Mission 
Readiness

Missions and Means 
Degraded Capabilities Model (M2DCM)
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Task Capability

28 Oct 05 5

Current Tactical 
Action

Status & Recent 
Engagements

Capability State

Task Capability

Mission 
Readiness

Missions and Means 
Degraded Capabilities Model (M2DCM)
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Current Tactical Action

28 Oct 05 5

Current Tactical 
Action

Status & Recent 
Engagements

Capability State

Task Capability

Mission 
Readiness

Missions and Means 
Degraded Capabilities Model (M2DCM)
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Status & Recent Engagements

2 8  O c t  0 5 5

C u r r e n t  T a c t ic a l  
A c tio n

S ta tu s  &  R e c e n t  
E n g a g e m e n ts

C a p a b ili ty  S ta te

T a s k  C a p a b il ity

M is s io n  
R e a d in e s s

M is s io n s  a n d  M e a n s  
D e g ra d e d  C a p a b ili t ie s  M o d e l (M 2 D C M )
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• Application of the previous ten steps of the process results in sufficiently rigorous 
specification of the mission to gain meaningful data from execution in LVC 
environment

• This is particularly useful for evaluating Effectiveness, Suitability and Survivability

• Challenge is finding the appropriate execution environment that provides a sufficient 
level of granularity and fidelity to permit observation, evaluation and assessment of 
tasks against MOEs and MOPs.  Execution plan may drive requirements for models 
and simulations not currently available

Execute COA
(LVC)

Step 11
End-state
Achieved?

Observe/Record
Comp/Forces
State Change

Step 12
Level 2

Assess/Determine 
Residual Capability

Step 13
Level 3

Assess
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Step 15

END
(Mission 

Accomplished)

Compare 
Task Req. Capability
(7) To Res. Capability

(13)  
Step 14

Level 4

Test in LVC Environment

Purpose 
Achieved?
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Outline

• Introduction
• Background/MMF Review
• Using MMF to get to the “So 

What”
• Practical application – How MMF 

can be applied to ask the right 
questions and organize the 
resulting information.

• A few examples of MMF 
application to T&E

• Conclusion/Summary

Missions and Means Framework 
Model

6. Context, Environment (Military, Civil, Physical, etc.)

7. BLUFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

11 Fundamental Elements: 7 levels, 4 operators  

7. Mission

4. Tasks, Operations

Developed by Dr. Paul Deitz, Technical Director, 
U.S. Army Materiel Systems Analysis Activity and 
Mr. Jack Sheehan, Chief Engineer, Future Combat 
Systems Combined Test Organization

Build Detail

Employment

Planning
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MMF T&E Example

TJE Brief
FCS CTO

(PLACEHOLDER)
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Sample list
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NOTIONAL VALUES
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Outline

• Introduction
• Background/MMF Review
• Using MMF to get to the “So 

What”
• Practical application – How MMF 

can be applied to ask the right 
questions and organize the 
resulting information.

• A few examples of MMF 
application to T&E

• Conclusion/Summary

Missions and Means Framework 
Model

6. Context, Environment (Military, Civil, Physical, etc.)

7. BLUFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

11 Fundamental Elements: 7 levels, 4 operators  

7. Mission

4. Tasks, Operations

Developed by Dr. Paul Deitz, Technical Director, 
U.S. Army Materiel Systems Analysis Activity and 
Mr. Jack Sheehan, Chief Engineer, Future Combat 
Systems Combined Test Organization

Build Detail

Employment

Planning
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Conclusion/Summary

• Top – Down driven Mission to Task Decomposition 
Process necessary to identify tasks required to accomplish 
the Mission – Important to determining ESS.

• Military Professionals use doctrinal processes to analyze 
Missions, plan Operations and monitor and assess progress 
towards accomplishing Mission during execution.  

• The MMF provides a disciplined and structured framework 
that translates these doctrinal processes into a detailed data 
set that enables a common framework of understanding 
between stakeholder communities
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11 Fundamental Elements: Seven Levels, Four Operators

Missions and Means Framework

7. OWNFOR  Why = Purpose,  Mission 7. OPFOR Why = Purpose, Mission

7.  Why, Wherefore, to What End
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Missions and Means Framework
6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission 7. OPFOR Why = Purpose, Mission

11 Fundamental Elements: Seven Levels, Four Operators

6. Under What Circumstances
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Missions and Means Framework
6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

7. OPFOR Why = Purpose, Mission

11 Fundamental Elements: Seven Levels, Four Operators

5. When and Where
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Missions and Means Framework
6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

OWNFOR OPFOR

7. OPFOR Why = Purpose, Mission

7. Mission

4. Tasks, Operations

7. Mission

4. Tasks, Operations

11 Fundamental Elements:  Seven Levels, Four Operators

4. Activity-centric, named with a Verb, “Do What” -- the Playbook
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6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

2. Components,
Forces

7. Mission

4. Tasks, Operations

7. Mission

4. Tasks, Operations

2. Components,
Forces

11 Fundamental Elements: Seven Levels, Four Operators

Missions and Means Framework

2. Entity-centric, named with a Noun “By Whom” -- the Players
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Missions and Means Framework
6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

OWNFOR OPFOR

7. OPFOR Why = Purpose, Mission

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

11 Fundamental Elements: Seven Levels, Four Operators

1. The (shared) Slings-and-Arrows of Outrageous Fortune -- Science
3. Condition-dependent “How Well” -- Engineering
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6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

OWNFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

11 Fundamental Elements: Seven Levels, Four Operators

Missions and Means Framework

Employment

Planning Bottom-up, Causal, Time-forward 
execution and adjudication of outcomes
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Missions and Means Framework
6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

11 Fundamental Elements: Seven Levels, Four Operators

Employment

Planning Top-Down, Concurrent 
Synthesis and Decision Making
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Missions and Means Framework
11 Fundamental Elements: Seven Levels, Four Operators

6. Context, Environment (Military, Civil, Physical, etc.)

7. OWNFOR  Why = Purpose,  Mission

5. Index:  Location
& Time

O1,2O1,2O2,3

O3,4 O3,4

BLUFOR OPFOR

7. OPFOR Why = Purpose, Mission

O2,3

O4,1 O4,1

2. Components,
Forces

1. Interactions,
Effects

3. Functions,
Capabilities

7. Mission

4. Tasks, Operations

7. Mission

4. Tasks, Operations

2. Components,
Forces

3. Functions,
Capabilities

Employment

Planning
Architecture defines how Parts 

are assembled into Packages
Return


