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Goal of the Analysis

Develop a framework to support System-
of-Systems investment decisions using the
Army Fire Support Battlefield Operating

System as a pilot

Concept: Apply a capability-based analysis
approach
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DoD Guidance for Capability-Based Investment

Analysis & Data Sources for Fire Support Mission
Breakout

e Guidance: CJCSI 3170.01C requires implementation
of a capabilities-based methodology to support
development of integrated architectures.

- “The methodology must provide end-to-end
traceability of DOTML-PF solutions through the
capabilities supported for each Joint Functional

Concept.”

e TRADOC Pamphlet 525-3-9, Future Force Fire and
Effects Concept of Operation, September 2003.

e FM6-20-10 Targeting Doctrine

e Army Precision Engagement (PE) Architecture

- Part of Capabilities-Based Objective Force

Architecture developed by Army Architecture
' ||




Key Tool: The Portfolio AnaLysis Machine
(PALMA)

e PALMA is a decision support tool developed by
MITRE that facilitates Capability-Based investment
planning

e Supports an investment strategy process

e Brings together:
- The investment options
- Their cost
- What they do for you (detailed impacts)

- How that fits into your overall goals (mission performance
from detailed impacts)

® Finds the best portfolio of investments based on cost and
mission-level benefit




Steps in Applying a Portfolio Analysis Approach

e Build the mission capability “strategy-to-task” tree
hierarchy

e Develop “roll-up” performance combination rules
from functions to lower-level tasks

e Make baseline performance assessments for lowest
level tasks

e Identify investment options and map their impact to
specific tasks in the capability tree

e Apply decision analytic methodologies/tools
e Gain insights to make investment recommendations
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Fire Support Mission Breakout
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Battle Damage Assessment Subtree
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Sustain and Resupply Subtree
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Efficient Frontier for Fire Support Mission
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Additional PALMA Functionality

e Multi time period capability

e® Accounting for dependencies between investment
options (ex: If you procure LAM, you must also
procure NLOS-LS)

® Ability to portray levels within a color band (“high
yellow”, “low green” etc.)

e Addition of new roll-up rule functions (lim average)
- Example: Under “Provide Destructive Fires:
Point Targets” can represent SME judgment that
“I'm Red unless | have both GMLRS Unitary and
ATACMS Block IV Unitary systems, but need
ATACMS Penetrator and LAM to reach full
(Green) capability”




Why a Portfolio Analysis Approach?

With appropriate up-front investment of time and
resources, portfolio analysis can be an integral
component of effective budget planning and mission
thread analysis

- Forcing-function for detailed assessment/decomposition of
mission
e Provides a structure that pulls in results from other
architecture studies and detailed mission analyses
e Provides an intuitive visual representation of mission
e Supports dialog across stakeholder groups

- Can be used for quick what-ifs and sensitivity analyses
after initial recommendation/assessment developed

- May only need to be “tweaked” to be relevant across years
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