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Problem Statement

Many acquisition programs are deemed operationally ineffective. One
primary cause for this is a lack of early mission analysis, resulting in:

* Poor operational assessment pre-MDD
— Solution does not address the right problem
— Poor understanding of the reason for the capability gap
— Solutions do not address the capability gaps which solve a mission need
— Systems developed where other solutions are more feasible

» Gaps in mission capabilities not addressed
— Focuses on the wrong mission tasks
» Fixes tasks that are not broken, and neglects some that are
— Inadvertently creates new mission capability gaps
= Materiel solution to non-materiel problems
— Attempts to fix policy or doctrine gaps with materiel solutions
— Drives complex solutions to simple problems
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Mission Architecture: A Problem Solution

Mission Architecture informs acquisition decision makers through an
understanding and focus on the “mission needs”. This results in:

= Strong operational effectiveness
— Addresses the right problem
— Provides good understanding of the cause of capability gap
— Develops the systems that are needed to fill the capability gap
— Addresses capability gaps that solve a mission need

= Gaps in mission capabilities addressed
— Addresses mission gaps at the appropriate tasks
— Clean integration with existing capabilities

= Materiel solutions to materiel problems
— Facilitates proper conclusions in the DOT_LPF Study




Levels Of Architecture Raytheon

Understand the Force

* How Services and Units structured
* How Services interact

* What is the command structure

Understand the Job

« Identify mission capabilities/needs

» Capture how operations are executed
» Understand the mission flow

« Identify mission interactions

* Identify mission nodes/relationships

« Identify information exchanges

System of systems
architecture is evaluated
against the mission
architecture

Mission architecture
feeds the system of
systems architecture

Understand SoS Interactions

» Identify SoS capabilities and needs

» Capture SoS interaction

» Understand the system flow within the SoS

* Identify system nodes/interactions/relationships
within the SoS

* Identify message exchange

Understand the System

* |dentify the system capabilities/gaps
» Capture how the components interact
» Understand the internal system flow

System of systems System architecture
architecture feeds the feeds and is evaluated

system architecture against the SoS arch.
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Where Mission Architecture Fits

Mission Architecture

Gap Bound

Capability Identification  gg|ution

Threats, Analysis
Strategy,

Solution
Space Integration

_ Build & Project
Design Test Context

. Definition
Point of :

Departure
Design

v' Affordability
v Performance
v Producibility
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Mission Summary — A Navy Example

« Asingle mission area touches multiple
tasks and operations
» Broad system capability is the goal

Process Targets p  Am [l Acquire,Process Enhance
cat Survivabili
Attack Targets EuEl ity

Repair/ Maintain Equipment Rescueand
Conduct Pravide Personnel &

Coordinated Special Prode Socurty
Maintain Weapons Attack - - rovide Secu
Mobili Process & e Provide Transpoit Servicas Determine and Plan for Operational

Conduct Exploit Collected Supply the Force Actions and Operations Forces and Means

Counter oifintsimsncs Dicsck. Leael and
Mobilit Analysis & Engineering Support

Move Naval Intelligence
Tactical Operations
o y

Forces

Navigate & Operationsand
Close Forces Management

Coordinate Forces c Perform
Dominate the Produce Conductl i Manage
Operational Intelligence - Warfare h
Area Disseminate & Conduct Acoustic Provide for

Integrate

Perform Resource Warfare Operational Safety
itellgence ety e
: Establish a Task Force ofP
Evaluate Provide O::‘:?cﬂeonalLegal S e Equipment
Intelligence 5 - -
Operations Provide Health Services Prw'd;:::i.::ﬁa"s
Conduct Recovery/Salvage

Provide Support Services to
Operations and
Maintenance

Provide Fleet/Base Support

| Medical |
Surface Combatant | dental |

Protect Sovereignty
ProtectResources
ou 1€
‘Submarine Strike
P Tr: Crime
Warfare
NavalFire Support

Understanding the tasks and operations is
essential e i e
i ‘Small Craft il _ofPao e “"fp‘:‘f:r:“‘"
» Ensures and robust system design g R
» Ensures capability across the Range _“..m,,.., e W
of Military Operations '

Surface Warfare

yrism

Theater Security Defense Special ops.

pocia o
Security operations PostN
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Threat Definition — Swarming Boats Example

Pirates

- Craft: Anything. Range from small speedboats, to fast patrol craft, to larger stolen ships
- Weapons: Crew served weapons, small arms and RPGs

- Tactics: Conceal with fishing boats, Mothership two / escort, Swarm to board

- Goal: To board and capture vessels

Scenario A Country
- Craft: Fast Attack Craft, patrol craft, etc

= _IV_\/eapor?s'_:' Guided rc;ﬂssilesZ f[orpedoes, ur?gr]]uided rockets(,j na\_/qldgutr;s, small arn)ss_;ng RPGs, naval mines Threat Defined by:
3 - aCtI.CS. arass to de-sensitize, swarm with weapons and suicide boats (not suicide driver) «  Class (country vs group)
ii - Goal: Further political goals through an international incedent o .
= * Objective/ Motive
8 *  Weaponry
o * Probability of Occurrence
z * Level of Danger
s, More
us
r will not
arry \0n9 " (CSW)
(a:l\rmore \pS Missiles (
1o engagd®

Pirates and the Scenario A Country are Primary CSM Targets. Most Scenario B and C Countries Carry Longer Ranged Weapons
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Functional Flow— Navy Ship Defense Example

Area Surveillance

Command & Control

Engagement

Area Search i
r=——2 . Detect Threat Track Threat eI
(Surveillance) Track Data

1
1
1
1
1
1
Warn H
1
1
1
1
1
1
1

Disable

Prepare Execute }
Engagement Engagement . Assess Effectf==!
System System

Destro

» Breaks down the steps in the execution of the mission
» Foundation of capability analysis and mission modeling/simulations
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Attributes and Measures

AreaSurveillance

Command & Control

Engagement

Area Search
(Surveillance)

-
Detect T hreaHT rack Threat]—)
-

Transmit
Track Data

An Attribute is a Characteristic that is
Graded by a Measure

Functions

i

Attributes

N

Assessment Capability

Ability to assess effect outcome, possibly in the form of Battle Damage Indicate (BDI) or Assessment (BDA).

Communication

Communications networks and information servicesthat enable joint and multinational warfighting capabilities.

¥
D' ( ~\ ' -\
Identify Man%&:r Evaluate _)@ Cost Cost elements including operating, procurement, and maintenance
Threat i Threat R B L . . . q
rea (optiortq) rod Effector Responsiveness The ability to apply force operationally and tactically through all domains ofthe battlespace at will.

O

Attributes and

measures map to the
tasks in the function

flow

Flexibility of Response

Ability to deliverthe appropriate response (warn, discourage, delay, disrupt, destroy, neutralize)

n] X

Lethality / Effectiveness

Ability to obtain desired effects.

Number of Craft per Target

The number of small craft (platforms) required to engage a target

iveness

Platform Capacity

Space available fortransporting personnel and cargo

Varn

Platform Deployment

Ability to launch a small craft from a larger ship

s

Prepare

ngagement

System

Execute

Engagement
System

Platform Maneuverability

Ability of a platform to maneuver in narrow waterways and shallow waters

T ourage |—
\,

Delay

Platform Range

Distance platform can travel from logistics support elements

)
>

Disrupt

Platform Speed (Knots)

Speed of a platform

(sable

Platform Stealthiness

Ability to detect platform by sight and / or sound, as well as ability to operate at night

Destroy

Search Area

Area of coverage for sensor

Persisten

Situational Awareness
e ——

The planning and executing of fire in conjunction with other combat units so that targets are adequately covered by a
suitable weapon or group of weapons without endangering other combat units.

Responsiveness

Ability to maintain track of, or otherwise pursue, moving targets continuously and indefinitely to meet the Commander’'s
intent.

Surveillance Persisteh

&lrvelllance Range

Size of Battle Space Awarenessradius, i.e. distance at which threat can be detected.

S ———
Target ID/ Weapon Target D

The capability to providetarget descriptions, target locations, assign target-weapon pairing and specify methods of fire —
Flexibility and accuracy. {Derivedfrom Joint Fires ICD Dec 2005}

Transfer Personnel

Ability to transfer personnel and cargo from one craft to another.

Weapon Range

Range at which available onboard or offboard weapons are effective.
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Nodes and Interactions— Navy Ship Defense Example

Target tracking

Request update

Status
Effect Assessment

Nodes and 5 r{m:::Hw«-wal—-[mk>
« Interactiong map _/% i
Area s to the function E;Lm N W W .o
Surveillance flow R
§ [
Search Pattern -
D t t - " -
Target racking = |dentifies functional
nodes
Assignment . . .
T D
TGt DR = |dentifies interactions
between nodes

* Provides understanding
of change impacts
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Timelines - Swarming Boats Example

Missile Engagements
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Graphical Overview — Swarming Boats Example
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Support of Early Acquisition

Mission architectures provide:
» User needs

— Mission

— Tasks Strategic

_ Threats Guidance

— Flow

e : : Joint Operations Concepts [mm———

= Mission solution analysis Cangepts of Opratons

— Attributes and measures for evaluation B — : .

— Bounds of the solution space Materiel

: Capabilities- 1cD ) Solutions

— Interactions Based | Analysis
= \ision Assessment DCR | “RoA

— Graphical representation :

— Urgency

Supports JCIDS in the development of:
= |nitial Capability Document (ICD)

» DOT_LPF Change Request (DCR)

= Materiel Development Decision
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Summary

Mission Architecture
* Informs acquisition decision makers
» Develops an understanding and focus on the mission needs

Aids Acquisition In

= |dentifying the right problem

» Understanding the cause of capability gap
» Addressing a capability gap

— Addresses mission gaps at the appropriate tasks
— Clean integration with existing capabilities
— Addresses material gaps with material solutions
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Questions?



