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Conference Focus 

 Proper role of T&E in our Defense System                          

    Requirements Process 

What constitutes a set of valid, measureable, realistic 

 and achievable requirements? 

How can the T&E Community best engage the 

 Defense Community at large? 

─ The 28th Annual National T&E Conference Focus ─ 
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Implications? 

Everyone is entitled to his own opinions, but not his own facts!   

This requires Defense-wide language, framework, and 

processes common to all participants 

Establish how the pieces fit together 

Since it’s about mission success, better start with the 

mission 

Objective elements [facts!] ─ inherently quantifiable 

Subjective elements [opinions!] ─ must be quantitatively 

framed  
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Three Mappings from 3-D to 2-D Spaces 

Z 

X 

Y 

In general, mappings are 

only defined from higher to 

lower spaces! 

Desired 

Shape 
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DESIRED 

SYSTEM 

Taking projections beyond 

3-D geometry to abstract 

spaces! 

Materiel in n Space 
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DESIRED 

SYSTEM 

‡ An alternate GOP view! 

Materiel in n Space‡ 
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How is warfare prosecuted? 

How do the professionals do it? 

 

For many years, warfighters have used the Military 

Decision-Making Process [MDMP] as the underlying 

structure for planning, structuring, organizing, and 

executing all manner of missions (whether “kinetic” or 

not). 



8 

NATIONAL 

STRATEGIC 

OPERATIONAL 

TACTICAL 

 Foster Alliance 

and Regional 

Relations and 

Security 

Arrangements 

ST 8.1 

Cooperate With 

and Support 

Nongovernmental 

Organizations  

(NGOs) in Theater 
ST 8.2.11 

Cooperate With 

and Support 

Private Voluntary 

Organizations  

(PVOs) in Theater 
ST 8.2.12 

Coordinate 

Humanitarian and 

Civic Assistance 

Programs 

ST 8.2.4 

Concentrate  

Tactical 

Forces 

BTT 1.2.1 

Concentrate 

Forces in 

Theater of 

Operations 

OP 1.2.3 

SN 1 

Support Peace 

Operations 

SN 8.1.3 

Conduct Foreign 

Humanitarian 

Assistance and 

Humanitarian and 

Civic Assistance 

SN 8.1.5 

Cooperate with 

and Support 

NGO’s and PVO’s 

SN 8.1.9 

Conduct 

Strategic 

Deployment and 

Redeployment 

Foster 

Multinational 

And 

Interagency 

relations 
SN 8 

MOUT Mission 

Decomposition‡ 

Enemy team  

fires on disabled 

vehicle from 

church tower 

U-ART 1.2.2.3.3.1 

Gunner of disabled 

vehicle returns fire 

on church tower 

w/ 25mm auto-gun 

U-ART 1.2.6.1.1.2.1.1 

Platoon leader 

orders gunner 

to cease fire on 

church 

U-ART 1.2.6.1.1.2.1.2 

Platoon leader calls 

company commander  

reports incident and  

informs commander 

of significant damage  

to church, and several 

civilian casualties 

Platoon leader 

receives order 

from company 

commander to 

break contact with 

enemy 

U-ART 1.2.6.1.1.2.1.4 

U-ART 4.5.1.1.1 

Platoon leader  

orders 

evacuation 

of casualties 

U-ART 1.2.6.1.1.2.1.3 

Top-Down Linkages 

MDMP Structure 

Horizontal Linkages  ‡ Mission build by Dynamics 

Research Corporation, Nov 2000 8 
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The MDMP is all about task execution! Tasks are 

ubiquitous! 

When informed by key reference missions, the MDMP 

should serve as the single integrating framework for the 

community. 

Materiel Requirements should derive from successful task 

execution, under appropriate conditions and standards. 

The Military Decision-Making Process [MDMP] 

Must be worked iteratively! 

Tasks Capabilities Materiel/People 
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Since the LF programs of the 1980s, Army V/L modelers 

have searched for supporting frameworks/data structures 

An early structure, the “V/L Taxonomy”, was developed in 

 1985 

The “Missions & Means Framework” [MMF] followed in 

 2002 

• MMF is merely an attempt to formalize the MDMP! 

• Some of the MMF structure and symbolism will be used 

in what follows   

The MDMP & MMF 
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So how are Tasks executed? [1/4] 

Tasks 

interactions 

initiate 

which change 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

components 
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Interplatform Component Linkage 
2. Personnel, Units 

Components, Systems 

Component #2 

Component #1 

Component #8 

Component #3 

Component #7 

Component #4 

Component #6 

Component #5 

Platform assessment based on 

individual task performance! individual task performance! 
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Intraplatform Linkage: Key SoS Construct 
2. Personnel, Units 

Components, Systems 

Platform #2 

Platform #1 

Platform #8 

Platform #3 

Platform #7 

Platform #4 

Platform #6 

Platform #5 

SoS assessment based on 

collective task performance! collective task performance! 
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Tasks 

 [w structure] 

interactions 

initiate 

which change which change 

capabilities 

which execute 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

components 

So how are Tasks executed? [4/4] 
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  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

Important Takeaway [1/2] 

Note: Tasks initiate 

events which directly 

change the physical 

state of components!   

Capabilities (Functions) & 

Tasks (i.e., Utilities) derive 

from component physical 

& functional state changes. 

Aggregation/integration of multiple 

interactions/effects must take place 

at Level 2., NOT Levels 3. or 4.! Level 2. Levels 3. or 4.! 
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Typical Lumped-Task Simulation [1/2] 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 

O1,2 

Test Initial 

Conditions 

Single Final 

Test Result! 

No Intermediate 

Results! 

Atypically 

a Task! 

In vulnerability/lethality analyses, this 

metric is often “defined” as a probability! 

As such, it is an ill-defined utility! 

O3,4 
Task 
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• Lumped metrics are problematic wrt both interpretation and 

integration with other parameters! 

• Without context and intermediate results, the contribution of each of 

the three components (physical state change, capability change, 

change in mission challenge) cannot be apportioned to create data 

extensibility. 

• The inability to define the “PK” metrics objectively/quantitatively as 

well as lack of objective intermediate damage and performance 

metrics contributed greatly to the Live Fire Program issues in the 

1980s. 

Typical Lumped-Task Simulation [2/2] 



18 

Important Takeaway [2/2] 

However for a fifty years, vulnerability analysts and modelers have been 

taking Level 4., so-called “probabilities”, and combining them using the 

Survivor Sum Rule,‡ e.g.: 

 ‡ Caveat Emptor:  The Survivor Sum Rule applies only when metrics are both true 

probabilities and independent!  Here, neither condition accrues!  Sorry and good luck! 

Total PS for n survivability-related events (e.g., encounter, engagement, 

hit, damage, kill): 

 

 
PS     = 1 – { [1 – PE1] x [1 – PE2] x . . . [1 – PEn] } 

Total 

Total PK for an n-shot ballistic volley: 

 

 
PK      = 1 – { [1 – PK1] x [1 – PK2] x . . . [1 – PKn] } 

Total 

Ballistic Vulnerability Example 

Survivability Example 

 ‡ Caveat Emptor: The Survivor Sum Rule 

applies only when metrics are both true 

probabilities and independent!  Here, 

neither condition accrues!  Sorry, and good 

luck! 
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Tasks 

interactions capabilities 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

components 

So how do Tasks get generated? 

This half, historically 

objective and quantified! 

Need to move to subjective 

and quantitative! 

This half, historically subjective 

and not quantified! 
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Supporting Contexts [1/4] 

 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

The Principal Elements are necessary, but not 

sufficient, to define a full representation of the MDMP.  
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7. OWNFOR  & OPFOR Purpose,  Mission 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

Supporting Contexts [2/4] 

Level 7: OWNFOR & OPFOR Purpose, Mission 
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5. Index:  Location & Time 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

7. OWNFOR  & OPFOR Purpose,  Mission 

Supporting Contexts [3/4] 

Level 5: Index- Location & Time 
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5. Index:  Location & Time 

   6. Context/Environment: Military, Civil, Physical, .  .  . 

‡ The OPFOR is not shown! 

  4. Tasks, Operations 

1. Interactions, 

Effects 

2. Personnel, Units 

Components, Systems 

3. Functions, 

Services 

O2,3 

O4,1 O3,4 

O1,2 

7. OWNFOR  & OPFOR Purpose,  Mission 

Supporting Contexts [4/4] ‡ 

Level 6: Environment- Military, Civil, Physical, .  .  . 

Context is critical for all 

mapping levels! 
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A “Lego” Collection of Mission/Performance Elements 

• Ballistic Effects 

• Jamming 

• Damage Repair 

• Chemical 

• Resupply 

• Repair 

• Laser Damage 

• Sleep 

• Directed Energy 

• Nuclear 

• Physics of Failure 

• Logistics Burdens  

• Reliability 

• Fair Wear & Tear 

• Fatigue 

• Heat Stress 

•   .  .  . 

•   .  .  . 

  ≈ 2200 Universal Joint Tasks 

•  ≈ 350 Condition Descriptors 

•  ≈ 4 Standards per Task 

  ≈ 680 Army Universal Tasks 

•  ≈ 350 Condition Descriptors 

•  ≈ 4 Standards per Task 

Unlimited geometric & material 

configurations/structures 

Capabilities 

described in 

task-compatible 

metrics 

Degraded States Mapping 

Methodology well 

established 

Ability to Mix & Match Levels & Operators 

O3,4 

●
  ●
  

●
 

  

  4. Tasks, Operations 
  4. Tasks, Operations 

  4. Tasks, Operations 
  4. Tasks, Operations 

O4,1 

●
 

 ●
 

 ●
 

  

1. Interactions, 

Effects 1. Interactions, 

Effects 1. Interactions, 

Effects 1. Interactions, 

Effects 

O2,3 

●
 

 ●
 

 ●
 

  

3. Functions, 

Services 3. Functions, 

Services 3. Functions, 

Services 3. Functions, 

Services 

O1,2 

●
 

 ●
 

 ●
 

  

2. Personnel, Units 

Components, Systems 2. Personnel, Units 

Components, Systems 2. Personnel, Units 

Components, Systems 2. Personnel, Units 

Components, Systems 
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Sequence of Task Cycles Forms TOEL 

• Missions are composed of task sequences 

• Following task initiation, an event cycle occurs 

• As a result, material, capability, and utility changes may follow   

• The “lego” elements can be combined endlessly with great extensibility 

• All communities of interest can focus on the specific elements with 

clarity, define sharing or exclusivity with others, understand 

precedence,  dependencies,  .   .   . 

Task #1 

●
 

 ●
 

 ●
 

  

Task #2 Task #3 Task #n 
TIME TIME 

Dev Test 

Requirements Op Test 

Research 

Integrated 

OR/SA 

Human 

Dimension 
Effectiveness 

Analysis 

Material 

Analysis 

●
  ●
  

●
 

  

●
  ●
  

●
 

  

Are the Venn data sets or or ? 
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Single Reference Object: Multiple Perceived Projections 

Today’s World: The Blind Men & the Elephant? 

—  Metrics in an ad hoc, “bottom-up” world  — 
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STRATEGIC  Foster Alliance 

and Regional 

Relations and 

Security 

Arrangements 

ST 8.1 

Cooperate With 

and Support 

Nongovernmental 

Organizations  

(NGOs) in Theater 
ST 8.2.11 

Cooperate With 

and Support 

Private Voluntary 

Organizations  

(PVOs) in Theater 
ST 8.2.12 

Coordinate 

Humanitarian and 

Civic Assistance 

Programs 

ST 8.2.4 

Concentrate  

Tactical 

Forces 

BTT 1.2.1 

Concentrate 

Forces in 

Theater of 

Operations 

OP 1.2.3 

SN 1 

Support Peace 

Operations 

SN 8.1.3 

Conduct Foreign 

Humanitarian 

Assistance and 

Humanitarian and 

Civic Assistance 

SN 8.1.5 

Cooperate with 

and Support 

NGO’s and PVO’s 

SN 8.1.9 

Conduct 

Strategic 

Deployment and 

Redeployment 

Foster 

Multinational 

And 

Interagency 

relations 
SN 8 

Enemy team  

fires on disabled 

vehicle from 

church tower 

U-ART 1.2.2.3.3.1 

Gunner of disabled 

vehicle returns fire 

on church tower 

w/ 25mm auto-gun 

U-ART 1.2.6.1.1.2.1.1 

Platoon leader 

orders gunner 

to cease fire on 

church 

U-ART 1.2.6.1.1.2.1.2 

U-ART 1.2.6.1.1.2.1.3 

Platoon leader calls 

company commander  

reports incident and  

informs commander 

of significant damage  

to church, and several 

civilian casualties 

Platoon leader 

receives order 

from company 

commander to 

break contact with 

enemy 

U-ART 1.2.6.1.1.2.1.4 

U-ART 4.5.1.1.1 

Platoon leader  

orders 

evacuation 

of casualties 

Summary [1/3] 

Q: What constitutes a set 

of valid, measureable, 

realistic and achievable 

requirements? 

Task #1 

●
 

 ●
 

 ●
 

  

Task #2 Task #3 Task #n 

A: Successful execution of 

mission tasks under 

defined conditions, to 

defined standards! 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

Higher Space 

Abstraction 
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Summary [2/3] 

Task #1 

●
 

 ●
 

 ●
 

  

Task #2 Task #3 Task #n 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

A: By using standard 

semantics & task frameworks, 

sharing missions and task-

execution strategies. 

  ≈ 2200 Universal Joint Tasks 

•  ≈ 350 Condition Descriptors 

•  ≈ 4 Standards per Task 

  ≈ 680 Army Universal Tasks 

•  ≈ ?? Condition Descriptors 

•  ≈ 4 Standards per Task 

Q: How can the T&E 

Community best engage the 

Defense Community at large? 
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Task #1 

●
 

 ●
 

 ●
 

  

Task #2 Task #3 Task #n 

Higher Space 

Abstraction 

Summary [3/3] 

  4. Tasks 

1. Interactions 

2. Components 

3. Capabilities 

+ Context Capabilities matched to Tasks 

Capabilities 

described in 

task-

compatible 

metrics 

Q: How can the T&E 

Community best engage the 

Defense Community at large? 

Material/People Interactions 

Geometry/Materiel Specifications 

A:  Link Task Definition to Task Execution 

 Share Task Execution methods, measures 

& data structures across the Community 

 • Ballistic Effects 

• Jamming 

• Damage Repair 

• Chemical 

• Resupply 

• Repair 

• Laser Damage 

• Sleep 

• Directed Energy 

• Nuclear 

• Physics of Failure 

• Logistics Burdens  

• Reliability 

• Fair Wear & Tear 

• Fatigue 

• Heat Stress 

•   .  .  . 

•   .  .  . 
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End 
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National Goals and Restrictions 

Strategic Goals and Restrictions 

System Development 

Technologies 

Technical 

Capabilities 

Operational 

Capabilities 

Doctrine, Tactics 

Operational 

Trade 

Studies 

Technical 

Trade 

Studies 

Systems Engineering 

A Requirements Development Model 

Requirements 
Requirements 

Refinement 
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KILL ZONE 

X 

X 

MG 

RPG7 

MINE FIELD 

ANTI-TANK 

ANTI-PERS 

MANEUVER 

ROUTES 

MG 
X TASKS 

• Strategic Level  

- Strategic National Tasks 

- Strategic Theater Tasks 

• Operational Level Tasks  

• Service Tactical Task Lists 

 

CONDITIONS 
• Physical Environment 

• Military Environment 

• Civil Environment 

 

MEASURES OF 

PERFORMANCE 
• Measure  

• Scale 

• Criterion - Standard 

BTT 1.2.7.7 

CONDUCT 

URBAN 

OPERATIONS 

Structuring a Military Mission‡ using the MDMP 

‡ Mission Build by Dynamics 

Research Corporation, Nov 2000 
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CONDUCT 

INTERTHEATER 

DEPLOYMENT 

OF FORCES 

 
ST 1.1.3 

PROVIDE  PUBLIC 

AFFAIRS IN 

THEATER OF 

OPERATIONS/JOA 

 
OP 5.8 

DETERMINE 

ENEMY’S 

OPERATIONAL 

CAPABILITIES 

COURSE OF 

ACTION AND 

INTENTIONS 

OP 2.4.1.2 

CONDUCT 

OPERATIONAL 

MISSION 

ANALYSIS 

 
OP 5.3.1 

PROVIDE 

OPERATIONAL 

SUPPORT 

OP 4 

ISSUE PLANS 

AND ORDERS 

OP 5.4.2 

SELECT OR 

MODIFY 

COURSE OF 

ACTION 

 
OP 5.3.7 

 

 

SN 1 

FOSTER 

MULTINATIONAL 

AND 

INTERAGENCY 

RELATIONS 

 
SN 8 

         JOINT 

INTERDICTION 

             FP 

(DEPLOYMENT) 

             PE 

(AMPHIBIOUS) 

 REDEPLOYMENT 

    LAND 

OFFENSE 

       LO 

CONDUCT 

STRATEGIC 

DEPLOYMENT 

AND 

REDEPLOYMENT 

PROVIDE 

RULES OF 

ENGAGEMENT 

 

OP 5.4.3 

PROVIDE POSITIVE 

IDENTIFICATION 

OF FRIENDLY 

FORCES WITHIN 

THEATER OF 

OPERATIONS/JOA 

 
OP 6.2.5 

SYNCRONIZE/ 

INTEGRATE 

OPERATIONS 

OP 5.4.4 

CONDUCT 

OPERATIONAL 

COMBAT 

ASSESSMENT 

OP 3.1.6 

OVERCOME 

OPERATIONALLY 

SIGNIFICANT 

BARRIERS 

OBSTACLES 

 AND MINES 

 
OP 1.3.1 

PLAN AND 

INTEGRATE 

OPERATIONAL 

C2W 

OP 5.6.2 

ISOLATE 

THEATER OF 

OPERATIONS/JOA 

OP 1.5.4 

DEVELOP 

OPERATIONAL 

TARGETS 

OP 3.1.3 

SUPPRESS 

ENEMY AIR 

DEFENSES 

OP 3.2.4 

OP 1.2.3 

PROVIDE 

FIREPOWER IN 

SUPPORT OF 

OPERATIONAL 

MANEUVER 

 
OP 3.2.6 

INTERDICT 

OPERATIONAL 

FORCES/TARGETS 

OP 3.2.5 

PROTECT 

INFORMATION 

SYSTEMS IN 

THEATER OF  

OPERATIONS/JOA 

 OP 6.3.4 

CONDUCT 

OPERATIONAL 

DECEPTION 

 

OP 6.4.2 
CONDUCT 

PENETRATION, 

DIRECT ASSAULT 

AND TURNING 

MOVEMENTS 

 OP 1.2.4.6 

CONCENTRATE 

FORCES IN 

THEATER OF 

OPERATIONS/JOA 

    LAND 

OFFENSE 

       LO 
 

 

SN 1 

CONDUCT 

STRATEGIC 

DEPLOYMENT 

AND 

REDEPLOYMENT 

SELECT OR 

MODIFY 

COURSE OF 

ACTION 

BTT 5.3.6 

ANALYZE 

MISSION 

 

BTT 5.2.1.1 

ISSUE 

ORDERS 

BTT 5.4.2 

EMPLOY 

TACTICAL 

C2W 

BTT 5.5.3 

SYNCHRONIZE 

TACTICAL 

OPERATIONS 

BTT 5.4.6 

CONVEY 

INTELLIGENCE 

 

BTT 2.4.2 

INTEGRATE  

AIR DEFENSE 

IN COMBAT 

ZONE 

BTT 6.1.5 

EMPLACE 

BARRIERS, 

OBSTACLE 

AND MINES 

BTT 1.4.2 

SECURE AND 

PROTECT AIR, 

LAND & SEA 

LOCs/ROUTES 

IN AO 

 BTT 6.5.1.2 

BTT 1.2.7.7 

EMPLOY 

CLOSE AIR 

SUPPORT 

BTT 3.3.1.4 

CONDUCT 

AREA 

DEFENSE 

BTT 1.2.3.2 

CONDUCT 

TACTICAL 

COMBAT 

ASSESSMENT 

BTT 3.1.4 

PROVIDE 

POSITIVE ID 

OF FRIENDLY 

FORCES 

BTT 6.2.1.6 

CONDUCT 

URBAN 

OPERATIONS 

   DEFENSIVE 

COUNTERAIR 

        (DCA) 
 LD (AREA) 

 REAR AREA 

   SECURITY 

CONCENTRATE 

TACTICAL 

FORCES 

 BTT 1.2.1 

DEVELOP 

OPERATIONAL 

TARGETS 

 OP 3.1.3 

PERFORM 

TACTICAL 

RECONNAISSANCE 

& SURVEILLANCE 

 BTT 2.2.3 

DEVELOP 

TARGETING 

INFORMATION 

 

 BTT 2.3.4.2 

INTERDICT 

OPERATIONAL 

FORCES/TARGETS 

 OP 3.2.5 

        LAND 

 OFFENSIVE 

OPERATIONS 

INTEGRATE CSS 

REQUIREMENTS 

AND 

CAPABILITIES 

 BTT 4.1.1 

 

 

CONCENTRATE 

FORCES IN 

THEATER OF 

OPERATIONS/JOA 

OP 1.2.3 

BTT 1.2.7.7 

CONDUCT 

URBAN 

OPERATIONS 

        LAND 

 OFFENSIVE 

OPERATIONS 

PRIMARY TASK THREAD 

SECONDARY TASK THREAD 

TERTIARY TASK THREAD 

ENEMY TASK THREAD 

33 

Horizontal Linkages 
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U-ART 1.2.2.3.3 

PLT LDR 

SELECTS 

POSITIONS 

AND WPNS 

PLACEMENT 

ENEMY 

INITIATES 

FIRE 

U-ART 1.2.2.4 

ENEMY 

FIRES RPG 

U-ART 1.2.2.5 

ENEMY 

MANEUVERS 

AGAINST 

VEHICLES 

 U-ART 1.2.2.3.6 

ENEMY 

PREPARES 

FOR 

AMBUSH 

 U-ART 1.2.2.3 

J 

    ENEMY 

 INITIATES  

   AMBUSH 

J 

PLT LDR 

SELECTS 

KILL-ZONE 

 U-ART 1.2.2.3.1 

PLT LDR  

SELECTS 

MINE 

LOCATION 
U-ART 1.2.2.3.2 

PLT LDR 

ORDERS MINE 

EMPLACEMENT 

U-ART 1.2.2.3.2.1 

PLT LDR 

DETERMINES 

ROUTE TO KILL 

ZONE FOR 

MANEUVER TEAM 

U-ART 1.2.2.3.4 

PLT LDR  

ORDERS 

PLACEMENT 

OF WPNS AND 

SOLDIERS 
U-ART 1.2.2.3.5 

PRIMARY TASK THREAD 

SECONDARY TASK THREAD 

TERTIARY TASK THREAD 

ENEMY TASK THREAD 

U-ART 1.2.1.1.3.1 

INITIATE 

ROAD MARCH 

U-ART 1.2.1.1.3.1.1 

MOVE ALONG 

MARCH ROUTE 

U-ART 1.2.1.1.3.1.2 

REPORT 

CONTROL 

MEASURES 

U-ART 1.2.1.1.3.1.3 

MAINTAIN 

MARCH 

SECURITY 

U-ART 1.2.1.1.3.1.4 

CONDUCT 

SCHEDULED 

HALTS 

U-ART 1.2.1.1.3.1.5 

PLATOON 

ARRIVES AT 

DESIGNATED 

COORDINATES 

 
U-ART 1.2.1.1.3.1.6 

PLATOON 

INITIATES 

SCREEN 

OPERATION 

 
U-ART 1.2.1.1.3.1.7 

A 

ENEMY 

INITIATES 

AMBUSH 

U-ART 1.2.2.3 U-ART 1.2.6.1.1 

REACT TO 

AMBUSH 

(FAR) 

U-ART 1.2.6.1 

REACT TO 

AMBUSH 

(NEAR) 

CONDUCT 

TACTICAL 

ROAD MARCH 

C 

CONDUCT 

MAINTENANCE 

OPERATIONS 

U-ART 4.2.6.1 

CONDUCT 

CONSOLIDATION 

AND 

REORGANIZATION 

 
U-ART 4.6.1.2.1 

DESTROY UNIT 

VEHICLES AND 

EQUIPMENT 

U-ART 4.2.2.1 

RESUME 

ORIGINAL 

MISSION 

U-ART 1.2.6.1.9 U-ART 1.2.6.1.1 

TREAT AND 

EVACUATE 

CASUALTIES 

U-ART 4.5.1.1 

EVACUATE 

INJURED 

PERSONNEL 

FROM A BFV 

 
U-ART 1.2.6.1.3 

CONDUCT 

RESUPPLY 

OPERATIONS 

U-ART 4.1.16.1 

DISENGAGE 

FROM AN 

ENEMY FORCE 

U-ART 1.2.6.1.6 

B 

REACT TO 

AMBUSH 

(NEAR) 

INFANTRY 

SQUAD 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.4 

VEHICLE 

COMMANDER 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.3 

U-ART 1.2.6.1.1.1 

DRIVER 

REACTION 

 TO AMBUSH 

VEHICLE 

GUNNER 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.2 

PLATOON 

LEADER 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.3 

D 

E 

F 

G 

CONDUCT 

A SCREEN 

(INF MECH PLT) 

U-ART 1.2.1.1.3.2 

PLATOON 

SCREENS 

FORWARD  

U-ART 1.2.1.1.3.2.1 

POSITION 

SQUADS 

U-ART 1.2.1.1.3.2.2 

REPORT 

ENEMY 

ACTIVITY 

U-ART 1.2.1.1.3.2.3 

ENGAGE 

THE 

ENEMY 

U-ART 1.2.1.1.3.2.4 

I 

ENGAGE 

TARGETS 

WITH 25mm GUN 

OR 7.62 mm COAX 
U-ART 1.2.2.1.2. 

DISMOUNT 

THE VEHICLE 

U-ART 1.2.6.1.4 

ENTER A  

BUILDING AND 

CLEAR A ROOM 

U-ART 1.2.6.2.2 

DISENGAGE 

FROM AN 

ENEMY FORCE 

U-ART 1.2.6.1.6 

MOUNT 

THE 

VEHICLE 

U-ART 1.2.6.1.7 

BREAK 

CONTACT 

(MOUNTED) 

U-ART 1.2.6.1.8 

CONDUCT 

MAINTENANCE 

OPERATIONS 

U-ART 4.2.6.1 

CONDUCT 

CONSOLIDATION 

AND 

REORGANIZATION 

 U-ART 4.6.1.2.1 

RESUME 

ORIGINAL 

MISSION 

U-ART 1.2.6.1.9 

CONDUCT 

RESUPPLY 

OPERATIONS 

U-ART 4.1.16.1 

TREAT AND 

EVACUATE 

CASUALTIES 

U-ART 4.5.1.1 

H 

REACT TO 

AMBUSH 

(FAR) 

U-ART 1.2.6.1 

        ROAD  

  MARCH TO  

SCREEN LINE 

 

SCREEN 

          

REACT TO 

  AMBUSH 

    (NEAR) 

REACT TO 

  AMBUSH 

    (FAR) 

I 

H 

C 

B 

A 

  VEH GNR 

REACTS TO 

  AMBUSH  

  VEH CDR 

REACTS TO 

  AMBUSH  

  INF SQD 

REACTS TO 

  AMBUSH  

  PLT LDR 

REACTS TO 

  AMBUSH  

  DRIVER 

REACTS TO 

  AMBUSH  

D E F G 

C 

  VEH GNR 

REACTS TO 

  AMBUSH  

  VEH CDR 

REACTS TO 

  AMBUSH  

  INF SQD 

REACTS TO 

  AMBUSH  

  PLT LDR 

REACTS TO 

  AMBUSH  

  DRIVER 

REACTS TO 

  AMBUSH  

D E F G 

U-ART 1.2.6.1.1 

B 

REACT TO 

AMBUSH 

(NEAR) 

INFANTRY 

SQUAD 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.4 

VEHICLE 

COMMANDER 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.3 

U-ART 1.2.6.1.1.1 

DRIVER 

REACTION 

 TO AMBUSH 

VEHICLE 

GUNNER 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.2 

PLATOON 

LEADER 

REACTS TO 

AMBUSH 

U-ART 1.2.6.1.1.3 

C 

D 

E 

F 

G 

U-ART 1.2.1.1.3.1 

A 

CONDUCT 

TACTICAL 

ROAD MARCH 

    ENEMY 

 INITIATES  

   AMBUSH 

J 

ENEMY 

PREPARES 

FOR 

AMBUSH 

U-ART 1.2.2.3 

PLT LDR 

SELECTS 

KILL-ZONE 

U-ART 1.2.2.3.1 

PLT LDR  

SELECTS 

MINE 

LOCATION 

U-ART 1.2.2.3.2 

U-ART 1.2.2.3.3 

PLT LDR 

SELECTS 

POSITIONS 

AND WPNS 

PLACEMENT 

PLT LDR 

ORDERS MINE 

EMPLACEMENT 

U-ART 1.2.2.3.2.1 

PLT LDR 

DETERMINES 

ROUTE TO KILL 

ZONE FOR 

MANEUVER TEAM 

U-ART 1.2.2.3.4 

PLT LDR  

ORDERS 

PLACEMENT 

OF WPNS AND 

SOLDIERS 

U-ART 1.2.2.3.5 

ENEMY 

INITIATES 

FIRE 

U-ART 1.2.2.4 

ENEMY 

FIRES RPG 

U-ART 1.2.2.5 

ENEMY 

MANEUVERS 

AGAINST 

VEHICLES 

U-ART 1.2.2.3.6 

34 
OWNFOR 

OPFOR 

Task 

Sequences 



35 

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

7. OWNFOR  Why = Purpose,  Mission 

5. Index:  Location 

 & Time 

 

 

O1,2 O1,2 

O2,3 

O3,4 O3,4 

OWNFOR OPFOR 

7. OPFOR Why = Purpose, Mission 

O2,3 

O4,1 

2. Personnel, Units 

Components, Systems 

1. Interactions, 

Effects 
3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

2. Personnel, Units 

Components, Systems 

O4,1 

Planning 

Employment 

MMF Iconic Representation 

11 Fundamental Elements: 7 Levels, 4 Operators   

Packages, Networks 

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

7. OWNFOR  Why = Purpose,  Mission 

5. Index:  Location 

 & Time 

 

 

O1,2 O1,2 

O2,3 

O3,4 O3,4 

OWNFOR OPFOR 

7. OPFOR Why = Purpose, Mission 

O2,3 

O4,1 

2. Personnel, Units 

Components, Systems 

1. Interactions, 

Effects 
3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

2. Personnel, Units 

Components, Systems 

O4,1 

Planning 

Employment 

JCIDS via MMF Representation [1/3] 

11 Fundamental Elements: 7 Levels, 4 Operators   

Packages, Networks 

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

5. Index:  Location 

 & Time 

 

 

O1,2 O1,2 

O2,3 

O3,4 O3,4 

OWNFOR OPFOR 

O2,3 

O4,1 

2. Personnel, Units 

Components, Systems 

1. Interactions, 

Effects 
3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

2. Personnel, Units 

Components, Systems 

O4,1 

JCIDS via MMF Representation [2/3] 
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   6. Context, Environment (Military, Civil, Physical, etc.) 

5. Index:  Location 

 & Time 

 

 

O1,2 O1,2 

O2,3 

O3,4 O3,4 

OWNFOR OPFOR 

O2,3 

O4,1 

2. Personnel, Units 

Components, Systems 

1. Interactions, 

Effects 
3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

3. Functions, 

Services 

7. Mission 

  4. Tasks, Operations 

2. Personnel, Units 

Components, Systems 

O4,1 

JCIDS via MMF Representation [3/3] 

5.  
   6.  

, 

Subsets of  

Corresponding 

MMF Data 
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Observe, Exercise, Measure Test Calculate, Model, Represent, Simulate 

Abstraction Abstraction 

Single, Unified 

Abstraction 

Decision Making 

Knowledge Formation 

Sift, Filter, Analyze, Evaluate Where M&S 

Reside 
Where “T” 

Resides 

Where “E” 

Resides 
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Knowledge 

Modeling 

Testing 

Note: 

• The logical intersection is a small subset of the logical union 

• The intersection is the only domain in which Validation can take 

place! 
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Important Takeaway [2/2] 

However for a fifty years, vulnerability analysts and modelers have been 

taking Level 4., so-called “probabilities”, and combining them using the 

Survivor Sum Rule,‡ e.g.: 

 ‡ Caveat Emptor:  The Survivor Sum Rule applies only when metrics are both true 

probabilities and independent!  Here, neither condition accrues!  Sorry and good luck! 

Total PS for n survivability-related events (e.g., encounter, engagement, 

hit, damage, kill): 

 

 
PS     = 1 – { [1 – PE1] x [1 – PE2] x . . . [1 – PEn] } 

Total 

Total PK for an n-shot ballistic volley: 

 

 
PK      = 1 – { [1 – PK1] x [1 – PK2] x . . . [1 – PKn] } 

Total 

Ballistic Vulnerability Example 

Survivability Example 

 ‡ Caveat Emptor: The Survivor Sum Rule applies only when metrics are both true 

probabilities and independent!  Here, neither condition accrues!  Sorry, and good luck! 
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STRATEGIC  Foster Alliance 

and Regional 

Relations and 

Security 

Arrangements 

ST 8.1 

Cooperate With 

and Support 

Nongovernmental 

Organizations  

(NGOs) in Theater 
ST 8.2.11 

Cooperate With 

and Support 

Private Voluntary 

Organizations  

(PVOs) in Theater 
ST 8.2.12 

Coordinate 

Humanitarian and 

Civic Assistance 

Programs 

ST 8.2.4 

Concentrate  

Tactical 

Forces 

BTT 1.2.1 

Concentrate 

Forces in 

Theater of 

Operations 

OP 1.2.3 

SN 1 

Support Peace 

Operations 

SN 8.1.3 

Conduct Foreign 

Humanitarian 

Assistance and 

Humanitarian and 

Civic Assistance 

SN 8.1.5 

Cooperate with 

and Support 

NGO’s and PVO’s 

SN 8.1.9 

Conduct 

Strategic 

Deployment and 

Redeployment 

Foster 

Multinational 

And 

Interagency 

relations 
SN 8 

Enemy team  

fires on disabled 

vehicle from 

church tower 

U-ART 1.2.2.3.3.1 

Gunner of disabled 

vehicle returns fire 

on church tower 

w/ 25mm auto-gun 

U-ART 1.2.6.1.1.2.1.1 

Platoon leader 

orders gunner 

to cease fire on 

church 

U-ART 1.2.6.1.1.2.1.2 

U-ART 1.2.6.1.1.2.1.3 

Platoon leader calls 

company commander  

reports incident and  

informs commander 

of significant damage  

to church, and several 

civilian casualties 

Platoon leader 

receives order 

from company 

commander to 

break contact with 

enemy 

U-ART 1.2.6.1.1.2.1.4 

U-ART 4.5.1.1.1 

Platoon leader  

orders 

evacuation 

of casualties 

Summary [1/3] 

Q: What constitutes a set 

of valid, measureable, 

realistic and achievable 

requirements? 

A: Successful execution of 

mission tasks under 

defined conditions, to 

defined standards! 
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STRATEGIC 

Summary [2/3] 

Q: What constitutes a set 

of valid, measureable, 

realistic and achievable 

requirements? 

Task #1 

●
 

 ●
 

 ●
 

  

Task #2 Task #3 Task #n 

A: Successful execution of 

mission tasks under 

defined conditions, to 

defined standards! 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

Higher Space 

Abstraction 

Higher Space 

Abstraction 
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Single Reference Object: Multiple Perceived Projections 

Today’s World: The Blind Men & the Elephant? 

—  Metrics in an ad hoc, “bottom-up” world  — 


