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Policy and Background

ﬂZOOG Quadrennial Defense Review: Called upon the Department of Defense to “better integrah
the processes that define needed capabilities, identify solutions, and allocate resources to acquire
them in order to enable corporate decision-making that cuts across traditional stovepipes.”

++DoDI 5000.02 Revision (8 December 2008)
» Updates include:
0 Mandatory Materiel Development Decision (MDD)
0 Milestone A Independent Cost Estimates
0 Milestone A Component Cost Estimates
0 Milestone A Analyses of Alternatives

(Program
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Figure 1: The Defense Acquisition Management System
(Source: DoDI 5000.02 Dated 8& December 08)
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Emergence of Capability-Based Cost
Analysis and Why It’s Important

Capability-Based Cost Analysis Specifically Addresses:

s Data-poor environments (such as Pre-Milestone-A)

¢ Analysis needs early in the acquisition life cycle

*» Enabling the costing of “concepts” or “paper systems”

¢ Using capability data (which is what is usually most available for early analysis)
“*Need for high-level cost analysis to support early investment decisions across
portfolios
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Pre-Milestone-A and
Capability-Based Cost Estimating

Capability-Based Cost Estimating Pre-Milestone-A Cost Estimating

% We Can Use the Capabilities of Current % Analysis That Uses Information Known Prior
Systems and Their Associated Costs to Provide to Milestone A to Create a Cost Estimate
Cost Estimates For Capability-Gap-Filling
Solutions % Theoretical Worst Case Scenario:
Capabilities Only

P4 % If We Know More, We Can Improve Fidelity
Futiire

Acquired
bilities Capabilities i . .
cmﬂ_ o L » A Risk-Informed Estimate That Provides a

Actual Costs Forecasted Likely Cost Range
J
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The Capabilities Knowledge Base (CKB)

and the System Capability Architecture
(SCA)

|
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Introduction to the System
Capability Architecture (1 of 2)

1. Maneuver — Environment 5. Support 8. Sense 11. Deploy
1.1 Ground 5.1 Ground 8.1 Detect 111 Sdf
1.2 Maritime 5.2 Maritime 8.2 Locate 11.2 Ground
1.3 Submerged 5.3 Submerged 8.3 Classify 11.3 Air
14 Air 54 Air 8.4 Identify 114 Water
15 Space 5.5 Space 85 Track 12. Train
2. Contral 5.6 Personnel 9. Protect 12.1 Training
2.1 Manned 6. Transport 9.1 Self 12.2 Leader Development
2.2 Unmanned 6.1 Ground 9.1.1 Stedth 12.3 Enroute Rehearsal (Embedded)
3. Shoot 6.2 Maritime 9.1.2 Armor 13. Manage Data
3.1 Line-of-Sight (LOS) 6.3 Submerged 9.1.3 Other 13.1 Store
3.2 Beyond-Line-of-Sight (BLOS) 6.4 Air 9.2 AreaDefense (Battlefield) 13.2 Distribute
3.3 Non-Line-of-Sight (NLOS) 6.5 Space 9.3 Regiona Defense (Theater) 13.3 Process
4. Explode— Penetrate 6.6 Personnel 9.4 Homeland Defense 134 Secure
4.1 Small Effect 6.7 Cargo 9.5 Environment
4.2 Loca Effect 7.C3l 10. Sustain
4.3 Large Effect 7.1 Loca Area 10.1 Supply
4.4 Mass Effect 7.2 WideArea 10.2 Maintain
7.3 Area Command and Control 10.2.1 Hardware
7.4 Theater Battle Management 10.2.2 Software
7.5 Net-Centric 10.3 Recondtitute

»The SCA enables capability-based cost analysis and is the backbone of the CKB

»SCA links systems to their capability sets for use in a relational database environment for
viewing, calculations, and analysis.
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Introduction to the System
Capability Architecture (2 of 2)

1. Maneuver — Environment 5. Support 8. Sense 11. Deploy
11 Ground 5.1 Ground 8.1 Detect 111 Sef
12 Maitime 52 Maitime 82 Locate 11.2 Ground
1.3 Submerged 5.3 Submerged 83 Clasify 113 Air
14_Air 54 Air 84 Identify 114 Water
55 Space 85 Track 12. Train
5.6 Personnel 9. Protect 12.1 Training
6. Transport 9.1 Seif 12.2 Leader Development
6.1 Ground 911 Stedth 12.3 Enroute Rehearsal (Embeddedll
6.2 Maitime 9.1.2 Armor 13. Manage Data
6.3 Submerged 9.1.3 Other 131 Store
03 64 Air 9.2 AreaDefense (Battlefield) 132 Digtribute
65 Space 9.3 Regiona Defense (Theater) 133 Process
6.6 Personnel 94 Homeland Defense 134 Secure
6.7 _Cago 9.5 Environment
7.C3l 10. Sustain
7.1 Locd Area 10.1 Supply
7.2 WideArea 10.2 Maintain
7.3 AreaCommand and Control 10.2.1 Hardware
7.4 Theater Battle Management 10.2.2 Software
7.5 Net-Centric 10.3 Recongtitute
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Joint Capability Areas to System
Capability Architecture Mapping

Capability Level VSVCBAé Level 1 Level 2 Level 3 JCA --Levell JCA --Level 2 JCA --Level 3
Maneuver to Engage;
1 1.0 Maneuver — Environment Force Application Maneuver Insert; Influence;
Secure
Maneuver to Engage;
2 1.1 Ground Force Application Maneuver Insert; Influence;
Secure
Maneuver to Engage;
2 1.2 Maritime Force Application Maneuver Insert; Influence;
Secure
Maneuver to Engage;
2 1.3 Submerged Force Application Maneuver Insert; Influence;
Secure
Maneuver to Engage;
2 1.4 Air Force Application Maneuver Insert; Influence;
Secure
Maneuver to Engage;
2 1.5 Space Force Application Maneuver Insert; Influence;
Secure
1 2.0 Control CeliliElne 20 Direct Task
Control
2 2.1 Manned Gtz e Direct Task
Control
2 2.2 Unmanned Commandand Direct Task
Cont_rol

% The SCA has been mapped to JCA so an analyst can translate between the two, if need
be
X The above Is a subset of the SCA/JCA mapplng
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The SCA Dictionary

Capability Capability Level Definition Example(s)
1. Manenver — Environment I ?rn;rmw that manewers via the ground, water, Yehicles; ships; and aircraft,
. Ground vehicles and tanks (ex: Jaint Light
1.1 Ground I An entity that maneuvers on the ground. Tactical Vahicle -- JLTVL
12 Maritime II igtg?tlw that maneuvers an the surface of the Ships [ex: DDG 51,
15 Gt il fan entiy that manewrers belowthe Sutzce of | brarnes (ex: SSN-774 Virginia NSSN)
14 Air I An entity that manewvers within the air of the  |Aircraft; helicopters: and unmanned aerial
] Earth's atrmosphere. vehicles (UAYS), Ew C-130J Hercules.
15 ¢ I An entity that maneuvers beyond the air of the |Shuttles; rockets, and other spacecraft (ex:
: pace Earth's atmosphere (i.e. space). Titan [%, Expendable Launch Wehicle - ELW].
2. Control I An entity of any type that is controlled. Ground wehicles; ships; UAY's, and UGYs.
91 WMamed II An entity of any type tha_t I manned.nr Any manned water, ground, ar air vehicle (gx:
controlled by a person within the entity. ctryker].
. . Unmanned aerial vehicles (UAYS) ar any
An entity of any type that is not cantralled by a : .
2.2 Unrnanned il 1 Y ayear Hngrzngigiruund or water entity (ex YTUAY

% Clearly, there are many potential interpretations of the individual capabilities
+ To provide clarity, the SCA dictionary accompanies the SCA
¢ Each capability within the SCA is defined in the SCA dictionary, and changes to the SCA have a corresponding
change in the SCA dictionary
s»Detailed capability mapping procedures have been developed to make the mapping process transparent and
repeatable

==
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The Capability Mapping Process

/o System capabilities are binary variables
o Although inherently complex, the task of assigning capabilities to a system is kept as simple as possible
o It is imperative to involve platform SMEs to the fullest extent possible
o Important to define a system boundary as well as possible --- in other words, to clearly designate what is included and
excluded from a system (or capability set)
» Must consider what portions of the system were developed and procured with its allocated funding
%; (ex: government-furnished equipment)

~

/
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The Capability Data to Performance
Data Progression (1 of 2)

+»Capability-based cost analysis addresses the problem of data scarcity early in a system’s life cycle.
s+Used to produce an estimate using capability data only.
+ However, such an estimate inherently has a high level of uncertainty associated with it.

“*Capabilities alone are useful, but if performance or technical data is available, it behooves an analyst to
make the best possible use of the additional information.
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At Milestone A, available performance and/or technical data may
reflect requirements, but may not accurately represent the system’s

actual end state (due to technical impediments or overly optimistic
analysis). Analysts must always be attuned to this issue.
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