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The Missions and Means Framework:
Linking MDMP with DOTMLPF Solutions

Presentation at 215t Annual National Test & Evaluation Forum

9 March 2005
Paul J. Tanenbaum, Ph.D. LTC (R) Britt E. Bray
D1re§t0r,. | . o Dynamics Research Corporation
Survivability/Lethality Analysis Directorate 913 758 0514 DYNAMICS
410 278 6323 bbray@drc.com lm RESEARCH
CORPORATION
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I Problem statement

E.:

 Current reality 1s that DOTMLPF requirements are...
— based on, but not explicitly traceable to mission;
— not described 1n context of contribution to JFC mission;

— originated in human-readable form and then translated into
machine-readable form at great cost in time, money, and accuracy;

— hard for the non-warfighter to follow because it leaves implicit
much knowledge and procedure.

* Developing a complex system of systems requires tackling...

— effectiveness, suitability, and survivability in terms of the
contributions of individual parts to the whole; and

— effectiveness of the whole in accomplishing assigned operational
missions in the context of joint operating concepts.
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SIVINN= The MMF-Based Solution

n\j-

Snapshot of a dynamic,
Iterative process

How does a change

...affect success here?
here...

Missions

to accomplish

comprise Tasks

to perform

enabled by

Capabilities
rovides

as supplied by How does a change

here...
Answers the
“So what?” DOTMLPF
questions Solution

...generate a requirement here?
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sivimw= Missions and Means Framework

E.:

strategic national

strategic theater
|

operational

Mission hierarchy A
induces tactical

tasks, conditions, standards ":
A

platform/
system of systems| °

Hardware hierarchy

lndu'c'es subsystem
capabilities

3 Mar 05 component
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sivimw= Missions and Means Framework

{

strategic national

strategic theater

operational
tactical
Uz —llc
Is this a mission capability package platform/
that meets system of systems|

the mission capability requirement?
subsystem
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§ vulnerability/lethality “taxonomy” =

Interactions
Component
physics, tatus
penetration models, ... =
engin e%, Capability

status

criticality analysis, ...

Task-success

operations research,
status

missions, scenarios, ...
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sowmw= VI1ssions and Means Framework

11 Fundamental Elements: 7 levels, 4 operators
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6. Context, Environment (Military, Civil, Physical, etc.)

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

o 5. Index: Location o |
1 7. Mission l & Time 7. Mission 1
4. Tasks, Operations

4. Tasks, Operations
0,1 0,1

o) ; o)
Ve’ IS — S
3. Functions, 1. Interactions, PFOR [3. Functions,]

[Capabilities] Lol OFFO Capabilities

A 5

2

N

0,3 2. Components, 2. Components, 0,3
Forces Forces
\ Planning

3 Mar 05 \ Employment
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Integration and Development System (JCIDS) /5§

Guidance

we need t

e : OCOM IP
Assessment . o Anan

and
Analysis

JCIDS Analysis
(FAA, FNA, FSA)

Reconciliation
and _
Recommendation

Decision
and

Actions

10



e = MMF Provides

YIVIN
a Way to Implement JCIDS
MiSSio..':.i aT Means FriT *Wor | Functional Area Analysis = MMF Levels 7-
T 4 documents operational tasks, conditions
and standards needed to achieve military
objectives contained in
/ OPLANs/CONLANSs and Defense Planning
/ Scenarios. (Planning)
Jggi{gig%ﬁ’ygfg?jg%@;d Missions and Means Framework

CJCSI13170.01D, 12 Mar 04, p. A-3

= Planning
JCIDS Analysis
(FAA, FNA, FSA) = Employment

Reconciliation
Recommendation

Functional Needs Analysis = MMF Levels 4-1
[ —— e = Compares current capabilities provided by Joint

Functional Concepts to FAA derived required
capabilities to identify gaps. (Planning)

Missions a&d Means Framework

ents: | Seven Levels, Four Operators.

ent (Military, Civil, Physical, etc.)

Functional Solutions Analysis = MMF Levels 7-1
Operationally based analysis of alternative DOTMLPF
solutions via Live, Virtual, Constructive execution and

e adjudication of scenario vignettes. (Employment)
3 Mar 05 11
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Addressing the Mission Hierarchy
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Mission hierarchy

tasks, conditions, standards
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Mission-to-Task Decomposition Process

& Misgion: SLAD Demo MCS CO CAB2 - Conduct an Attack

[/8LAD Demo MCS €O CGABZ - Canduct an Attack
P [ LS AZT EXECUTE TACTICAL OPERATIONS [ART 7.6
§ [ supparing Tasks i
@ [ L8I AZ 1 EXERCISE BATTLE COMMAND Security Classification: uh

[ Supporting Tasks

Q@ I LSIALS MANAGE TACTICAL INFORMATION [ART 7.2
@ [ Supporting Tasks Code; |US Arry-2004-0084 |
©= ] LS AZ.3.1 COLLECT RELEVANT INFORMATIDN [ART 7.2.1]

mission | Conditions | Doctrine *  Guidance | MTAs ¢ |

Name: |8LJ°«D Demo MCS CO CABZ - Conduct an Attack |

Combatant Command: |DYN"\M|CS RESEARCH CORPORATION JMUdIUmI
@ LS A2.2,2 PROCESE RELEVANT INFORMATION TS CREATE & COMMOMN OPE :
@[] LS A2.3.3 DISPLAY A COP TAILORED T0 USER NEEDE IM EASILY UNDERST! Last Modified: |2004"09'2U 1242310 |
o=
[ LSl £2.3.4 ETORE RELEVANT INFORMATION [ART 7.2.4| Created: |ZDDJ.-D4-22 10:3754.0 |
[y Command-Linked Tasks
§ I LEIA2A ASBESE TACTICAL BITUATION AND OPERATIONE [ART 7.3) * Subordinate Command: | JMuelIfy..l
9 [ Supporting Tasks . .
@ Lel A2.4.1 MOMITOR BITUATION OR PROGREEE OF THE OPERATION [%RT 7. DEEAN. | |m
O[] LS A2.4.3 PROVIDE COMBAT ASSESSMENT [ART 7.3.3] Fublished: |U |
D Cormmand-Linked Tasks Levek 5
[ cormmand-Linked Tasks = Primary Mission (M)

§ LS AS1 3ENPLOYFIRES TO INFLUENGE THE WILL/ DESTROY OR SUPPRESS ENEMY FO 3 Operation (O)
® [ Supporting Tasks

§ I LSIAS.1.31 CONDUCT LETHAL FIRE SUPPORT [ART 3.3.1] _

@ [ Supporting Tasks L&

2 Phase (P)

sifled Task (S)

&= LS| AS.1.2 DETECT AND LOCATE SURFACE TARGETS [ART 3.2) 3 Implied Task (1)
@[T LS AS 1311 CONDUCT AIR - TO - BURFAGE ATTACK [ART 3.3.1.7]
¢ [ LS A5.1.3.1.2 CONDUCT SURFAGE - TO - SURFACE ATTACK JART 3.3.1.1) *Dascriplion: |Znnn1...
@ [T Supporting Tasks ttack north an Axis Maple to aceupy OBJ Appla. Establish attack by fire positions an OBJ Apple. On order,
G- [ L51A51.3.1.2.1 CONDUCT NLOS BATTERY OPERATIONS ergage anemy forces aplready in a':venterln:pE& Dunk 10T prevent Hrem fr'?om maoving north t:':unpon rebel
@ [ command-Linked Tasks leadership partyvicinity ofWest Point or to suppor @nermy main body defending in and around Louisville. End
& Lg% EMPLOY NETWORKED FIRES TO ACCESS EXTERMAL State s MES A occupying ABF positions on OB Apple with at least B0% combat power prior o anemy
[ Command-Linkad Tasks meovernart harth frorn Khnox,
[ commarnd-Linkad Tasks
@ [ LI AT Parfomn Mansuver Sustalnrment ] 5
| | T
e e e Screen shot of results of Mission to Task
§ [CJLSIALZ COLLECT INTELLIGENCE [ART 1.2] o, .
9 £ Supsarting Taske decomposition using JTIMS automated
=[] LS| A4.2.1 CONDUCT TAGTICAL RECONNAISSANCE [ART 1.2.1]
&= [ LS 44.2.2 CONDUCT SURVEILLANCE [4RT 1.2.2]
[ command-Linked Tasks KA tOOl.
&= [ L2IA4L21 PERFORM SITUATION DEVELOPMENT [ART 1.21)
E‘ [ LSIA.2.2 Perform Target Devalopment and Supportto Targeling [ART 1.3.2] [
Command-Linked Tasks ° C S
@ [CIART 2.0 The Maneuver Battlefield Operating Systerm Used tO document break down Of M A
© [ Supporting Tasks o o o
@ [ LSI AT.2 CONDUCT TACTICAL MANEUVER [ART 2.2| mission lntO Component taSkS.
@ [ LEIAL.2 CONDUCT TACTICAL TROOP MOVEMENTE [ART 2.3

£l

* Vignette mission thread is assembled -

| bray_1

NTIMS v2.0c Bulld 129 [May 7, 2004)

[vava Apptet window from the component tasks.
3 Mar 05 13
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Mission-to-Task Decomposition Process

£ Mission: SLAD Dermo MCS CO CAB2 - Conduct an Attack

[|SLAD Derme MCE €O CABZ2 - Cancuct an Attack
P [ LS AZT EXECUTE TACTICAL OPERATIONS [ART 7.6
§ [ supparing Tasks
@ LS A2 EXERCISE BATTLE COMMAND
[ Supporting Tasks
Q@ I LSIALS MANAGE TACTICAL INFORMATION [ART 7.2
@ [ Supporting Tasks
O[] LS AZ.3.1 COLLECT RELEVANT INFORMATION [ART 7.2.1]
@ LS A2.2,2 PROCESE RELEVANT INFORMATION TS CREATE & COMMOMN OPE
=[] LS| AZ.3.3 DISPLAY A C Qe
o [ Le| 42.3.4 ETORE RE
[y Command-Linked Tasks
§ CILEIA2.4 AZSESE TACTICAL
% [ Supporting Tasks
= [ Lel A2.4.1 MONITOR
O[] LS A2.4.3 PROVIDE
D Cormmand-Linked Tasks
[ cormmand-Linked Tasks
@ [ L5 A5 3 EMPLOY FIRES TO INFL
® [ Supporting Tasks
§ 7 LSIAS.1.31 CONDUGT LET
@ [ Supporting Tasks

¢ [ LS A5.1.3.1.2 CONDUGCT SURFAGE - TO - SURFACE ATTAGK JART 3.3.1.1]
@ [T Supporting Tasks
O L51AS1.3.1.2.1 CONDUCST NLOS BATTERY OPERATIONS
@ [ command-Linked Tasks
©= [T L) e B O NETWORKED FIRES TO ACCESS EXTERNAL
[ Command-Linked Tasks
[ commarnd-Linkad Tasks
@ [ LI AT Parfomn Mansuver Sustalnrment
@ CIART 1.0 The Intelligence Batlefield Operating Systermn
© [ Supporting Tasks
$ (7 LSIAL.Z COLLEGT INTELLIBENCE [ART 1.2)
@ [ Supporting Tasks
=[] LS| A4.2.1 CONDUCT TAGTICAL RECONNAISSANCE [ART 1.2.1]
&= [ LS 44.2.2 CONDUCT SURVEILLANCE [4RT 1.2.2]
[ command-Linked Tasks
&= [ L2IA4L21 PERFORM SITUATION DEVELOPMENT [ART 1.21)
@[] LS| A4.3.2 Perform Target Devalopment and Supportto Targeling [ART 1.3.2] [
[y command-Linked Tasks
@ [CIART 2.0 The Maneuver Battlefield Operating Systerm
© [ Supporting Tasks
@ [ LSIA1.Z CONDUCT TACTICAL MANEUVER [ART 2.2|
@ [ LEIAL.2 CONDUCT TACTICAL TROOP MOVEMENTE [ART 2.3

This is also
JCIDS FAA PROCESS

£l

[ Mission | Coneitions || Doctrine *  Guidance || MTAs

Socurity Classification: Ly
nName:

Code:

|8LAD Demo MCS CO CABZ - Conduct an Attack |
U8 Arrny-2004-0084 |
|DYN"\MICS RESEARCH CORPORATION

Combatant Command:

[modany..|

.|

* Descripion:

|Znnm...

ttack north an Axis Maple to aceupy OBJ Appla. Establish attack by fire positions an OBJ Apple. On order,
erngage enamy forces already in or entering EA Dunk [OT prevent them from moving north to support rebel
leadership parywicinity ofWWest Point or to suppor enemy main bady defending in and around Louisville. End
State is MES A oceupying ABF positions on OBJ Apple with at least B0% combat power priat 1o anemy
meovernart harth frorn Khnox,

e 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 -

NTIMS v2.0c Bulld 129 [May 7, 2004)

|Java Applet Window

from the component tasks. —

3 Mar 05
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Construction

E.:

platform/
system of systems| ™

Hardware hierarchy

lndu.c.es subsystem
capabilities
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ARsaN= System capabilities aggregate ‘===_=4’
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from subsystems and components -

Cutting this fault tree results in

a total immobilization O et LLLLL LT
............ o* S
:IIIIIIIIIJIIIIIIIII.: ------------- “‘ HV pOWer ...
EIIIIIII_IIYIpIOI“I]?II.IIIII:—‘“ " “
.I . .. "
. V'S
both tractive drives | % a %
| I R
-4 .
both tracks » g
| 3 HV power HV power .
both idler wheels 3o, from generator from batteries E
| e .
) > .
both drive sprockets . E
| o) L S
HYV distribution U
. . *
at least one intermediate b | o
roadwheel per side . o
| “ ICU 2 ’0
¢ .
¢ .
seven or more roadwheels *e N d) “‘
L 4
| Yo, .* g

gy pun® e
some crew controls fEes

O
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MCS Co A phase 3 urban assault

ghter’s View of the Battle Plan §&

|

A
|||$_/
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&7 ===

/'
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BAIS Maple

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.

MCS

o,

AP MULDRAUGH

- Targe E>WS== Addressing the Mission Hierarchy
@

@ ) I‘@'III-T
Mission hierarchy
ces
tasks andards
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Basic elements
of platform degraded-capability state

Mobility

m, Reduced maximum speed
m, Reduced maneuverability
m, Stop after  min (leaks)

m, Total immobilization

Firepower
/1 Lost ability to fire buttoned-up
f2 Degraded delivery accuracy: main

f3 Degraded initial rate of fire: main

(3 f4 Degraded subsequent rate of fire:
ARV-RISTA . main

3) fs Total loss of firepower: main

1 & 1
}v_i

Class-11 UAV
3)

Target Acquisition
a, Lost daylight sights
a, Lost night sights

3 Mar 05

Surveillance &
Reconnaissance

z, Lost primary sensor
z, Lost secondary sensor
z, Lost tertiary sensor

z, Lost vision blocks

Communication
X, Lost external data
X, Lost external voice
X Lost internal comms
x, Lost LAN

X5 Lost all comms

Survivability
s, Lost NBC protection

S, Lost ability to deploy
obscurants

S5 Lost silent-watch capability
s, Lost APS

S5 Lost secondary armament

Crew

¢, Commander incapacitated
¢, Squad leader incapacitated
¢, Driver incapacitated

¢, Operator 1 incapacitated
Cs Operator 2 incapacitated
¢, Gunner incapacitated

¢, Loader incapacitated

Other Mission Functions

0, Lost situational awareness

Catastrophic Loss

k, Lost every capability (fuel fire,
ammo detonation, ...)

19



ansava Tasks = Capabilities:
ST Linking it all Together

Lines from the

1 |TOEL
2 TASKS PLATFORM Comms
0200-1000 ARTT7.2 *MTP 17-5-0011_17-KCRW Establish and ARV 2 %0 x2 x3 x4
51 Maintain Communications
0412-0417 ARTT7.2 *LSIA1.621.1.4.3 Report Enemy ARV 2 x0 x2 %3 xd
52 Information
0200-1000 ARTT7.2 MTP 17-5-0011.17-KCRW Establish and ARV 3 x0 x2 x3 x4
53 Maintain Communications
0757-0802 ARTT7.2 *LSIA1.6.2.1.1.4.3 Report Enemy ARV 3 x0 x2 x3 x4
54 Information
0200-1000 ARTT7.2 MTP 07-1-1COP_07-C332 Establish the cav x0 x1 %3 x4 x5
55 Common Operational Picture
0200-0205, 0253-0258, ARTT7.2 *ART 7.2.5 Disseminate Common Operational cav %0 x1 X3 x4 ®5
0308-0313, 0341-0346, Picture and Execution Information

0437-0442, 0525-0530,
0633-0638, 0707-0712,
56 |0800-0805, 0849-0854

57 0200-1000 ARTT7.2 LSl A2 3.1 Collect Relevant Information ART cav x0 x1 %3 x4 w5
721
0200-1000 ARTT7.2 MTP 07-1-WT06.07-C332 Conduct Battle cav %0 x1 %3 x4 ®6
o8 Tracking
0200-1000 ARTT7.2 MTP 17-5-0011.17-KCRW Establish and cav %0 x1 X3 x4 %5
59 Maintain Communications
0255-0300, 0313-0318, ARTT7.2 “LS1 A1.6.2.1.1.4.3 Report Enemy Information cav x0 x1 %3 x4 w5

0339-0344, 0410-0415,
0523-0528, 0612-0817,
0706-0711, 0750-0755,

G0 |0844-0849

0210-0542 ART 7.2 *MTP 17-5-0011_17-KCRW Establish and UAV 1 %0 x1
61 Maintain Communications

0250-0255, 0305-0310, ART 7.2 *LSIA1.6.2.1.1.4.3 Report Enemy UAV 1 x0 x1
62 |030-0335 Infarmation

0340-0835 ARTT7.2 *MTP 17-5-0011.17-KCRW Establish and UAV 2 x0 x1
63 Maintain Communications

0431-0436, 0715-0720 ARTT7.2 LSIA1.6.2.1.1.4.3 Report Enemy UAV 2 x0 x1
64 Information

0543-1000 ART7.2 *MTP 17-5-0011.17-KCRW Establish and UAV 3 %0 x1
65 Maintain Communications
l4[«[» [ [\ TIMELINES / P-Lines / Sheet3 /
| D [s g | auachonec W I dl B Mo o A == = Wl |

3 Mar 05 20



VPPN Executing the Battle

VEVEIN= MCS Co A phase 3 urban assault
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N,

7

.

(
I
ll

nemy
Artillery Fi

LAIS Mapite,

MCSs | *
AF MULDRALG H

3 Mar 05

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.

= Targewd Areaoflverest

@ - KeyTermh

D = NCS Eigage me ot Ara
[ = Wamed Ared of e st

21
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The So what? of Battle Damage

Lines from the
1 |TOEL
2 TASKS PLATFORM
0200-1000 ART 7.2 TP 17-5-0011.17-KCRW Establish and ARV 2
51 Maintain Communications
0412-0417 ART7.2 *LSIA1.6.2.1.1.4.3 Report Enemy ARV 2
52 Information
0200-1000 ARTT7.2 *MTP 17-5-0011.17-KCRW Establish and ARV 3
53 Maintain Communications
0757-0802 ARTT7.2 *LSIA1.6.2.1.1.4.3 Report Enemy
54 |oforootioo
0200-1000 ARTT7.2 MTP 07-1-1COP_07-C332 Establish the
55 Common Operational Picture
0200-0205, 0253-0258, ART7.2 *ART 7.2.5 Disseminate Common Operational
0308-0313, 0341-0346, Picture and Execution Information
0437-0442, 0525-0530,
0633-0638, 0707-0712,
56 (0800-0805, 0849-0854
0200-1000 ARTT7.2 LSl A2 3.1 Collect Relevant Information ART
57 721
0200-1000 ARTT.2 MTP 07-1-WT06.07-C332 Conduct Battle
58 Tracking
0200-1000 ARTT7.2 MTP 17-5-0011.17-KCRW Establish and
59 Maintain Communications
0255-0300, 0313-0318, ARTT7.2 “LS1 A1.6.2.1.1.4.3 Report Enemy Information
0339-0344, 0410-0415,
0523-0528, 0612-0617,
0706-0711, 0750-0755,
60 |0844-0849
0210-0542 ART 7.2 TP 17-5-0011.17-KCRW Establish and
61 Maintain Communications
0250-0255, 0305-0310, ART7.2 *LSIA1.6.2.1.1.4.3 Report Enemy UAV 1
62 |030-0335 Infarmation
0340-0835 ARTT7.2 *MTP 17-5-0011.17-KCRW Establish and UAV 2
63 Maintain Communications
0431-04386, 0715-0720 ARTT7.2 *LSIA1.6.2.1.1.4.3 Report Enemy UAV 2
64 Information
0543-1000 ART7.2 *MTP 17-5-0011.17-KCRW Establish and UAV 3
65 Maintain Communications

l4[«[» [ [\ TIMELINES / P-Lines / Sheet3 /

|_neaw

k| AutoShanac

3 Mar 05

w o EE Al F Py # A= = W

Comms

x2 x3 x4

x2 %3 x4

x2 %3 x4

x2 %3 x4
x3 x4 x5
&) x4 x5
%3 x4 x5
x3 x4 x5
%3 x4 x5
x3 x4 x5

X2 External voice

X3 Internal comms

s N0 Degradation
Acceptable Degradation

mmmmmmnm Unacceptable Degradation
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Rolling up from platform tasks

to SoS Mission Status

|

4
|||$_/

f’im

4

E...‘

If some essential collective task T
1s red..

Mission status
goes amber.

Yes

Platform tasks to collective tasks

IsTp
critical to

T, goes red.
Is plagfarm degraded an d
can't satisfy a MOP for Ty,

T, goes amber.

Example:
Platform task 7, = Disseminate COP
Collective task 7. = Manage tactical information

IpI/rmdg aded?
f)MOP/ T,)

Is TP amber?

Is Tp
crmcal to
Te?

No

\ AN

T, goes green.
|}

-
.
.
*
‘0
0...

If all essential ™

acceptable >
risk? T
SoS
solution

Mission status
goes red

3 Mar 05 Cannot Accomplish

commander’s

Can meet Yes

Iintent?

‘
collective tasks *
are green... .

L4
L4
*

Mission status

goes green.

23
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swwiw= | he system-of-systems solution Y

System-of-systems representation

/ : [ MICS{E)_X2 | MCS(I_N)_;Cj
ol | IR

Nezv x2 | [cov x3 | =i

=

— e
I—I—\ Q 055 Ne
[RSV2 X2 | [RSV_2.X3 | bt

[Rsv_1x2 | | RSV_1X3 |

Adjacent Plateon

Ad jacent Company

If some essential collective task T
isred...

o N System-of-systems capabilities required are
e goes amber. communications and situational awareness.
(g
acceptable .Yes—’
risk?
No If all essential
J collective tasks
No are green. ..

S g4 What options are available

M‘ from the system of systems?

Mission readiness
goes red—
carnot accomplish,

3 Mar 05 24



Replanning On the Fly:

|

A
|||$_/

Sivice= Y <
~ Alternative Tactical Responses i |
Alternative Actions Outcome

Transfer control of UAVs to 15t and 2™ platoons

30-min delay

to transfer operational

COA 1 Orders C2V to transfer control of UAVs to 1% and 2" platoons. control of UAVs and to
Takes control of SA/fires. assume SA/fires control.
Orders company to continue advance to Objective Apple (5 km/h).
Transfer control of UAVs to FTTS 15-min delay
Takes control of fires. FDNCO transfers to Cdr’s vehicle to control fires. to trtanffefr[(}ge\r/atltonal
control o s to
Situational awareness (SA) transferred to FTTS. XO transfers to FTTS. FTTS and to assume
Orders C2V to transfer control of UAVs 1 and 2 to FTTS. Robotics NCO transfers to FTTS. SA/fires control. Delay
COA 2 Orders launch and recovery equipment transferred to 2" PIt. offset by increased
1SG transfers to 3" platoon security force. speed.
Requests contact maintenance team from Bn trains meet the company on Objective Apple to
repair C2V digital commes.
Orders company to resume advance towards Objective Apple at increased speed (10 km/h).
Request support from CAB to pick up feed from UAVs 1 and 2 ~ 15-min delay
Requests CAB to pick up the feeds from UAVs 1 and 2 and to send updated feeds to the MCS while ?Af]%aAsi;Jmles 42
COA 3 CDR about enemy locations and activities as they are acquired. control o S 1Lan

Takes control of SA/fires.
Orders company to halt in place until receipt of new UAV feeds.
Orders company to resume advance towards Objective Apple (5 km/h).

and MCS CDR assumes
SA/fires control.
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ansav= [llustrating the roll up h

VIV — 7,

to system/mission health =

m Microsoft Project - SLAD-TOEL Msn Thread(10 Aug)

== x]
@Ele Edit View [Insert Format Tools Project Window Help Type a question for help - & x
N H SR Ca@ 9 | ==chha @8 @ Ewhvb-l-—tgsnowvlhrlal -6 -|.r HIEl'E.IAIITasks -ﬁl-s:,.

Interaction # 5 (OUTCOME 2/MCS A main body receives enemy artillery fires vic ET 870990)

Task Mame
Interaction # & (OUTCOME 2/MCS A main body receives anemy artillery fires vie E
Interaction # 6 (3rd platoon receives anti-tank fire from vic grid |
Interaction # 7 (MCS A receives enemy artillery fire)
Interaction # 8 (UAV 2 sensors report incoming small arms fir
Interaction # 9 (Enemy anti-tank co (-) attacks Obj Apple vi

Hour -1 Hour 1 Hour 2 Hour 3 IHane 4 Hour & Hour 6 Haur 7 Haur 8 I;l
x1 ¥ Interaction # 5 (OUTCOME 2/MCS A main body receives eng
# Interaction # 6 (3rd platoon receives anti-tank
# Interaction # 7 (MCS A

receives enen
.

=] OWNFOR (UA1)
=l NLOS-C - Provide Indirect Fire Supportto MCS A
ART 3.31.1 Conduct Surface to Sudace Attack
MTP 06-5-A008 Conduct Fire Missions
LSl A1.2 Conduct Tactical Maneuver ART 2.2
LSI A1.5.2 Occupy an Attack/Assault Position,
MTP 17-5-0011.17-KCRW Establish and Main
= CAB 2
= MCS A Company - Attack to Seize OBJ A
OBJ AFFPLE Secure MNLT 0500
ART 2.6 Ocecupy an Area B L et o
MCS A LS| A1.2 Conduct Tactical Mane .
ART 7.2 Manage Tactical Infarmation
ART 1.3 Conduct Intelligence, Sumveillanc
ART 3.3 Employ Fires to Influence the W
ART 7.6.3 Make Adjustments to Resourc
ART 7.3.2.3 Conduct Risk Management
COA #1 (Transfer UAV Control to 1st and
COA #2 (Transfer Control of UAVSs to FTT)
COA #3 (Request UAV Support from the
=1 C2V-Provide Command and Control f
LS A1.5.2 Occupy an Attack/Assault
LSI A1.2 Conduct Tactical Maneuver
LSI A1.2.3.3 Exploit Terrain to Expedit
LSl A1.2.1.1 Employ Travelling Movamel

LSl A1.2.4.7.3 Negotiate a Tactical Area
MTP 07-1-1COP,07-C232 Establish the Cemmen O

OUBJ APPLE Secure MLT 0600

nd Reconnais
and Destray, I
. Concept of O

Pty

ART 7.2.8 Dissaminsta Commen Oparstionsl Picturs\@ns Bsmmsntiagl 88\ Ly 4 s ~Ax 7z 0L BB B BB |
LSI A2.3.1 Collect Relevant Information ART
MTP 07-1-WT06.07-C332 Conduct Battle Trac
MTP 07-1-3000.07-C332 Employ Fire Support
MTF 17-8-0011,17-KCRW Estatlish and Maintain Cemmunicati ]
LSI A1.6.21.1.4 3 Report Enemy Information 0 T TR R o " T A Dl == =
| 2 2
Il [Exr | [cars [nom |[Scrl| [ovi
i) start| [ mbox - Microsoft ... | 3 Demo Presentation | (3 Msn Thread C | ) Presentation1 |[[&] microsoft Projec... « A 241 PM
D 1vial uJ
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Demonstration output—

platform capabilities

|

\
/

,n-i "‘ =

e

«||||

nd-

Mean percentage of vignette time during which platforms of each type
endure each element of capability degradation

C2V

NLOS-C

ARV

UAV

3 Mar 05
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ansaN~s Demonstration output—
wEIVIA eqe, o
platform capabilities, cont. =4

«||||

Mean percentage of vignette time during which platforms of each type
endure each element of capability degradation

Communication Survivability Personnel
loss loss incapacitated .
= S
Q o —
8 2 : 5 9
£ ¢ g8 2 2% <o el
T E— o < = Q = = o)
5 3 = = E: £ §82 88355 I £
E E g =5 2 = E9 5 5 8 28 @4 2
g 8 5 & O 2 5 wn S g 3 =2 8 8 £ 3 % 8
X % o2 < = M o = &~ g S T B 2 2 B 0o ) <
H b 8 3 < Z O »nn < wn @ @ Qm Qr C>m @@ = =
SN S S O 0V VU U S ~
c2v. 0 1 1 0 O 2 0 2 0 2 3 2 1 3
NLOS-C 2 2 2 2 3 3 3 2 2 2 2 2 2
ARV 4 4 5 3
UAV 25 25
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Demonstration output—
success rate for (platform) critical tasks =4

\
I)

)

4

_.
/lli
N\, |

7 ==

{

/4

Time succeeding (min)

Success rate” time required (min) Platform type Task
1.000 1,280/ 1,280 C2V Report enemy information
1.000 9,600 /9,600 C2V Establish and maintain comms
1.000 480/ 480 C2V Employ fire support
0.999 9,588 /9,600 C2V Establish COP
0.999 9,588 /9,600 C2V Collect relevant information
0.999 9,588 /9,600 C2V Conduct battle tracking
0.990 1,584 /1,600 C2V Disseminate COP
0.969 7,501 /7,740 NLOS-C Conduct tactical maneuver
0.665 5,012 /7,540 UAV Fly UAV mission
0.648 2,312 /3,570 UAV Conduct tactical reconnaissance
0.595 773 /1,300 UAV Detect and locate surface targets

“Of the cumulative time the platform needed ability to perform the task, the portion during which
it could actually do so.
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ansaN~s Demonstration output—
W IVIA =7 . . . .
“Tracing the causes of a mission failure

E.:

@® Mission: Attack to seize Objective Apple

® ART 2.5 O0Occupy an area

@® ART 2.2 Conduct tactical maneuver
@® ART 7.2 Manage tactical information
@® ART 1.3 Conduct ISR

O

ART 7.6.3 Make adjustments to resources

Time = 02:40:51.312

3 Mar 05 30



anzas= Demonstration output— \!%54’
= . . . N ‘i
What caused the mission failure? i} B
van ART 7.2 and ART 1.3 ART 7.3.2.3 Conduct risk management
0““ arc bOth red' Acceptability of risk of task failure by phase
:'.’ Essential task sz(y)z_mozm(;a
. Yes
Yes Yes
ART 7.2 Manage tactical information No
Is TC ART 1.3 Conduct ISR No
Yes

\4

acceptable
risk?

— g @

Mission status
goes red—
Cannot accomplish.

3 Mar 05 31
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ansan= Demonstration output—
TYS Why did a collective task fail? B

(
|
o

Collective task: ART 7.2 Manage tactical information.
Platform task: MTP 17-5-0011.17 KCRW establish and maintain communications
Platform: UAV 1

Is Tp
. critical to
T.:?

T, goes red. No

Is platform degraded?
(can satisfy MOP for Tp )

Is T, amber? >—
No

Is platform degraded and YGS\L
can’t satisfy a MOP for Tp ?
Is 7',
< . critical to
T goes amber. NO l

9

3 Mar 05 32
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Demonstration output—

|

=\
I, /

A\ IN o . o ‘.) S = ‘i
Why did the platform task fail® 2
2 Platform Level Healt: UAY - 1
File Refresh Options Mohility
C ARV Uy NLOS C
1 2 1 2 3 1 2 3 1 2 3 4 5 &6 Firepower
Mobility . . . . . . . O . . . . . . Target_Acquisition
Firepower 00 000 00O 000000 ..

Target_Acquisition
Surveillance
Communications
Survivahility

Crew
Other_Mission_Functions

Catastrophic
Time of last read: 9651.312 seconds

000
000
000
000
000
000
000

Time Progression Multiplier:

Current simulation time: 9660 seconds

3 Mar 05

0 0 20

30 40

50 60

70 80 o0

100

Communications
Survivability
Crew

Other_Mission_Functions

L

Catastrophic

£ Tasks: UAY - 1

LSI_A1.6.2.1.1.4.3_Report_Enermy_Infor...
LSI_A1.6.2.1.2.1_Launch_and_Recover_Ll...
LSI_A1.6.2.1.2.2_Fly_UAY_ Mission
LSI_A4.2.1_Conduct_Tactical_Reconnais...
LSI_nd4.2.2 Conduct_Surveillance_ART1....
LSI_n5.1.2_Detect_and_Locate_Surface_...
MTP_17-5-0011.17-KCRW_Establish_and_M...
LSI_A1.6.2.1.2_Conduct_UAY Ops

L '_egend: Inactive ! Passing Requirements ! Failing Regquirements

33
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Demonstration output—
Sivisw=  What was happening when the platform’s =
capability changed?

\|||!

——a
‘|||$_/

o
;"lII

(
|
l

E.:

Before UAV 1 lost mobility After

0N Storyboard Graphical Display N ﬁ a8 Storyboard Graphical Display
File Options File Options

5 Madel Progress Time Step ’_"!11-. W—Jm l.—!ﬂﬂ"‘"!— m — ﬁﬂ ‘ 02:40:;;:109765
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ansav= MMF linking MDMP
TS with DOTMLPF solutions oy

< 4|||||!

Snapshot of a dynamic,
Iterative process

How does a change

...affect success here?
here...

Missions

to accomplish

comprise Tasks

to perform

enabled by

Capabilities
rovides
as supplied by How does a change
here...
Answers the
“So what?” DOTMLPF
questions Solution

...generate a requirement here?
35
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hAdaN.

VIVINO — CODCIU.SiOIlS

¢

* We have demonstrated a rigorous approach for tracing
the causal links between task/mission success
and the detailed dynamic state of materiel.

» Applying this approach in a large-scale project requires
further development — several application initiatives are
underway.

* The Missions and Means Framework is:

« The LINK between the Military Decision Making
Process and the domain of DOTMLPF solutions

* A WARFIGHTER-FOCUSED STRUCTURE for
rigorous, complete, and detailed analysis in crucial
evaluation programs

« An ORGANIZING PRINCIPLE for requirements, test
planning, and evaluation

3 Mar 05 36
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Sivire= How MMF supports JCIDS
n\j-

CJCSI3170.01D, 12 Mar 04, p. A-3

) NSS OS\:;?::gxir? Joint Operations
Guidance Conceptsg Concepts
o JO'T_" Integrated . Jotl_nt I
Rl Architecture wnetions
Concepts Concepts
OPLANSs Defense
and Planning
CONPLANSs Scenarios Overlay
strategic national what we have with
A " what we need to do
A st‘rateglc‘t eater «COCOM IPLs
ar?ge”"”’i operational *GAP Analysis ICIN] Anglysis
) \ Ri !
Analy - — Risk Assessment A A, FSA)
Tm platform/
J C I D S system of systems

Recoiiq riil a0y . .
and Mission hierarchy induces Recomm Hardware hierarchy | sbsysen

Reco'tasks, conditions, standards | CGapabilit. . oo capabilities

DOTMLPF component
Decision Science & Plannin
and_ anning, Acquisition Experimentation
%%{105 Technology Programming, and 38
Budgeting System



hAdaN.

VIVINO — How MMF supports JCIDS \gﬁ‘i
| . OStrategx.& e T CJCSI3170.01D, 12 Mar 04, p. A-3
Guidance verarching Concepts
Concepts
Joint Joint
Operating A'::ﬁﬁ;iﬁ?e Functional
Concepts Concepts
OPLANSs Defense
and Planning
CONPLANSs Scenarios
stratégic national
strategl theater @
Assessment—
and | periQua! JCIDS Analysis
Analysis actical (FAA, FNA, FSA)
Tm platform
system of sy stems
Reconciliation . . L
and o dation Is this a mission capability package subsyem
that meets Ck)m]ﬁ(\llc‘ﬂt
the mission capability requirement?
Decision : :
and Science & Planning, Acquisition
%%91“05 Technology Programming, and 9
Budgeting System

Experimentation

39



ansan= HOW MM

Y EIVIN =

\
\
_1)

C links state of materiel \“
t0 Mi1SS10n success

M'iii'
.-‘

{

/ |||
N,

E.:

Collective Tasks ".
How does '\
4 Chan\ge here... Platform Tasks ...generate

| I an 1mpact here?
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