Quantum Acquisition

A New Paradigm for Understanding Complex
Networks in the Defense Acquisition Lifecycle
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Program management is currently
at a theoretical inflection point

+ Clinging to cost-based paradigms creates persistent

project failures.
You Are Here: ., |, remental refinements by academics are insufficient.
The Crisis of

Complexity. * The leap reqqirgs Qisrupting oqt.dateq gssumptions to
elevate the discipline to scientific legitimacy.
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We are actively applying 1911 factory-floor efficiency
mandates to 21st-century knowledge work.

Modern Work Breakdown Structures directly inherit Frederick Winslow Taylor's mechanistic view: decomposing
work into isolated elements to squeeze out cost, ignoring the connective tissue of complex systems.

‘ ) (N '
/ \ \ , .S | EVM Variance
. [V/ ) NN Ty
. | | IS [ & N B o ' — oo
/ - (o 4 YN - 72

—— |dentical Analytical Logic

74 VAL e ;

A NotebooklM



The illusion of linearity in complex environments
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The Flaw of EVM The Consequence

Earned Value
Management Systems
tie performance
baselines almost
exclusively to financial
expenditures.

Rigid adherence to
deterministic timelines
ignores emergent
benefits and systemic
impacts.




Our most sophisticated frameworks are designed for
cost minimization, not systemic value creation.
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Frameworks promoted by
standard bodies treat strategic
organizational initiatives as
linear sequences of tasks. By
relying on Earned Value
Management and Work
Breakdown Structures, they
prioritize budgetary control and
schedule baselines over
holistic outcomes.

Baseline Control

Strategic Value
& Adaptive Flow

Variance Analysis
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The modern management
toolkit rests on a massive
foundation of archaic
accounting logic.

The underlying principles of program
management have not evolved In
substance since the 1920s.

We are managing 21st-century digital
volatility with 15th-century bookkeeping.

Modern PMI
Frameworks & EVM

1920s-1980s:
Management
Accounting Stagnation

1911: Taylor's
Scientific
Management

1800s: Industrial
Revolution Cost
Accounting

1494: Double-entry
Bookkeeping
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Optimizing individual nodes for lowest cost
destroys overall system flow and value.

Taylor’s approach assumes minimizing task cost automatically optimizes the program. In interdependent
systems, this local optimization breaks connective tissue, destroys resilience, and halts the flow of value.

1. Balanced Flow 2. Cost Optimization Squeeze 3. System Fracture

Individual task cost reduced;
entire system value destroyed.
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From linear tactics to
dynamic, strategic systems

Programs are not merely scaled-up
projects or extensions of project
tactics.

They must be reframed through
interdisciplinary theories as
mechanisms for strategic,
organizational transformation
(Pellegrinelli).

Adaptation to interconnected
systems replaces the demand
for deterministic control.




Transitioning from the Industrial Cost Paradigm to the Complexity Value Paradigm

Paradigm-challenging innovation transforms reactive, efficiency-driven practice into proactive, value-generating knowledge.

Primary Metric

View of Organization

Financial Logic

Environment

Paradigm Diagnostic Matrix

Cost minimization & Variance tracking

Hierarchical task decomposition

Sunk-cost justification

Predictable & Mechanistic

Holistic value creation & Flow

Complex adaptive system

Adaptive learning & Pivot

Dynamic & Uncertain
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Redefining execution: From linear task decomposition to systemic value co-creation

We must abandon the mechanistic sequence of minimized costs and adopt a dynamic architecture built for flow, resilience,
and emergent value capture.

Linear
Sequence
Value & Flow oo \ ngss,tfe?fe
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Terms and Definitions

Quantum Acquisition: A novel metaphorical framework grounded in quantum
mechanics, graph theory, and Bayesian inference that models the defense
acquisition life cycle as an entangled network. It treats the entire life cycle, from
requirements definition to the delivery of minimum viable products (MVPs), as a
holistic, interconnected system rather than semi-isolated domains
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Newtonian (Traditional) Acquisition: Traditional linear or "waterfall" defense .
procurement approaches that treat technical design, budgetary constraints, .
administrative oversight, and operational considerations as semi-isolated silos. This
framework assumes a deterministic, predictable flight path reachable through rigid, -y

cause-and-effect milestones, which often fails to account for the non-linear 7 o

volatility of modern defense procurement. B ’ )
W "

Acquisition Probability Clouds: A probabilistic representation of a developmental \\\

program where outcomes (such as cost, schedule, and technical maturity) are S

defined by a range of likelihoods rather than a single fixed coordinate. These clouds 7

are continually updated using Bayesian inference to predict success probabilities < o [ ‘

and detect cascading impacts across network layers. \\ &

| | | -
Entanglement: Applied metaphorically from quantum theory, it refers to the R
interconnected nature of the defense planning facets (such as system architecture | ‘ "

and DOTMLPF). It implies that these architectures are not discrete silos, but a

i_. S . >
unified system where a change or decision in one layer instantaneously and \ G,

unpredictably ripples across and impacts the others.

Heisenberg’s uncertainty principle, states that there is a limit to the precision with
which certain pairs of physical properties, such as position and momentum, can be
simultaneously known. In other words, the more accurately one property is
measured, the less accurately the other property can be known.




Terms and Definitions

. . . . . The Mindset: tum Metaph
Superposition: A system exists in all possible states simultaneously, a quantum ikl e U L
superposition, until measured, at which point the system collapses into a single
state

Observer Effect / Premature Measurement: The phenomenon where premature
or overly rigid oversight (such as applying Key Performance Parameters too early)
collapses the innovation space. Similar to the qguantum measurement problem,
observing the system with formal requirements forces the technology to freeze
into a localized state, locking in suboptimal paths and stifling flexibility.

Quantum
Acquisition

Structural Volatility: The inherent instability, risks, and cascading impacts that The Visualization: Graph Theory
arise from missed interdependencies across fragmented acquisition domains. (etes s S anrERat et
Traditional methods, such as Earned Value Management (EVM), often fail to
predict this volatility.

The Engine: Bayesian Inference
(Al-augmented probability updating, Digital Twins)

The Quantum Paradigm

Wave-Particle Duality: A metaphor illustrating that early-stage technologies have
a fluid, nature with multiple potential applications (waves), but collapse into a
localized, specific state (bullets/particles) when formal requirements are
measured..

Deterministic Probabilistic

[ \ & Linear & Entangled

+ “"’ + Fixed Baseline Acquisition
Trajectories Probability Clouds

BASELINE

Twin-Track Experiment: A proposed validation methodology using two distinct

development teams working side-by-side: Group A executing the Standard Linear —! T \,\Nﬁ‘éﬁ%%s Lagging EVM Cost Leading Al/Bayesian %
Acquisition Process, and Group B utilizing the Quantum Acquisition framework's C & Schedule Variance gl?;t‘;\;ot;ﬁitli):;sny LEADING P> 85%
INDICATORS @

integrated network view and digital twins

o . : :
N[ Semi-Isolated An Architecture
; HI Domains of Architectures




Shifting frameworks: From rigid clockwork to probabilistic networks.

Newtonian / Classical Quantum / Probabilistic
; — =
Foundational | o : : Probabilistic, volatile environments |
Assumption Delerministic, lineartrajectarice. t requiring continuous adaptation.
: —
State of Fixed, single-path baselines A “superposition” of options maintained
Design established early. as Probability Clouds.
_ 1 L \ o 5
5 | q ————— '
Domain | Technical, business, and operational A Instantaneously “entangled” networks where
Relationship requirements exist in semi-isolated silos. a shift in one instantly alters the others.
%
% i — S
Measurement | | Lagging Earned Value Management Al-augmented Bayesian inference and graph
Tool (EVM) tracking against static plans. ﬂ theory evaluating network density.
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Administrative decisions instantly alter technical realities

e
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Administrative / Financial Technical / System Design
The lllusion of Silos The Reality of Entanglement
Traditional management treats business constraints and A discrete shift in funding or a milestone delay
system architecture as separate checklists. (administrative) instantaneously and unpredictably alters
the design viability (technical). Ignoring this
entanglement directly causes the “fiscal wall.”

A NotebooklM



Deconstructing the lifecycle: An architecture of architectures.

1. Operational Threat Network

Strategic Context: Adversary capabilities, changing
tactics, geopolitical shifts, and environmental factors.

2. DOTMLPF Architecture

Human/Operational: Doctrine changes, organizational
structures, personnel skill sets, training, and facilities.

3. Business & Acquisition Process

Administrative: Contracting milestones, multi-year
funding gates, test events, and supply chain steps.

4, System Architecture

Technical Blueprint: Physical hardware components,
software modules, and technical dependencies.
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Entanglement: Volatility ripples instantaneously across domains.

Synthesis Insight Panel

1. The Myth of Silos

These are not discrete checklists. They are an
entangled network graph.

2. Cascading Impacts

The emergence of a new stealth technology (Threat
layer) instantaneously mandates low-observability
requirements (System layer) and alters the
necessary multi-year funding gates (Business layer).

3. The True Source of Delays

Treating these layers as isolated domains creates
hidden structural volatility that traditional metrics
fail to detect until the budget is already broken.
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Replacing lagging indicators with predictive network health

Network Density & Edge Criticality

Identifies heavily entangled nodes
where a single technical failure will
trigger catastrophic administrative or
or operational delays.

Probability Cloud Width

Quantifies the current structural
volatility. A narrowing cloud indicates
healthy maturation and rising certainty.

Bayesian Evidence Weights

Passive, continuous observation via
integrated data feeds—eliminating
the disruptive energy introduced by
point-in-time milestone reviews.




Programs do not have single coordinates; they are probability clouds.
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0 o High-Performance
& Singularity
High Uncertainty /
Many Design Options
Productive Superposition ~ Delayed Collapse Singularity
An initial requirement is not a rigid By resisting premature decisions, program The system naturally converges toward the
specification; it is a nebulous need existing managers allow the Al to weigh entangled moment of maximum certainty where technical,
across multiple potential technical solutions. evidence across the network. business, and operational constraints perfectly align.
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Premature measurement destroys operational agility

Heisenberg’s Uncertainty
iIn Procurement

The more precisely a program office
measures fixed cost and schedule at a
granular level, the less visibility it
retains into the actual operational
momentum of the technology. L

The Observer Effect

- f‘ Heavy oversight acts as a disruptive |
1 — measurement. Demanding Key u,
N Performance Parameters too early |
collapses the innovation space, forcing
the technology to freeze into a state
optimized only for past threats.
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The anatomy of an adaptive science

The Mindset: Quantum Metaphors
(Superposition, Entanglement, The Observer Effect)

Quantum
Acquisition

The Visualization: Graph Theory
(Nodes, Edges, 4-Layer Architecture Mapping)

The Engine: Bayesian Inference
(Al-augmented probability updating, Digital Twins)

By merging these disciplines, acquisition oversight transforms from a rigid compliance exercise
into a predictive science capable of matching the speed of modern warfighting.



Why standard Earned Value Management (EVM)
fails entangled systems.
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EVM's Flaw: Assumes linear trajectories. Incentivizes Quantum’s Advantage: Measures dynamic shifts in
metric optimization over mission outcomes. Appears the overall probability density of success states.
“green” at milestone reviews while obscuring fatal Provides visibility into interdependency-driven risks
structural volatility. long before they manifest as cost overruns.



Validating the model through empirical experimentation

Track A

Standard
Linear
Acquisition

* Neodj Graph Nodes +

AnyLogic Biémmst

Track B

Quantum
Network
Approach

Independent Variables

Measurement frequency, degree of requirement
flexibility, and integration density.

Result:

w4  Accelerated |
g MVP Delivery 4

Dependent Variables

Delivery velocity, structural volatility, and

operational relevance against modern threats.
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Strategic recommendations 5
for institutional adoption b

Revise the Adaptive
Acquisition Framework to
allow for flexible

measurement protocols

7 that intentionally delay the
Cultural Shlft premature coilapse of
Train PMs and systems options.
engineers in quantum- -
inspired, probabilistic
: thinking and complex
2 EStathh adaptive leadership.
Entanglement
. Teams
o o
Integrate Tooling Evolloitty faap
Adopt graph databases interdependencies across
(Neodj), digital twins System, Business,
(AnyLogic), and Bayesian DOTMLPF, and Threat
< modeling (PyMC) layers at program
Execute a Pilot into existing digital initiation.

Apply the Twin-Track engineering workflows.

methodology on an ACAT
Il program or a software
Minimum Viable

Product (MVP).
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Establishing theoretical
competence as a
professional standard

True professions enforce standards of
theoretical competence. Rigorous
inquiry into underlying principles must
replace the mere application of
descriptive practices. This theoretical
theoretical core allows the discipline to
predict, explain, and innovate
consistently.
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The cost of theoretical
inertia is professional
obsolescence

Navigating uncertainty, driving innovation,
and delivering sustainable benefits.

o Reactive Practice

Inability to address 21st-century
complexity; replacement by automated
reporting tools.

= Historical shifts prove that paradigm-breaking
theory is required for survival (Denning).

= Disciplines that fail to generate forward-looking
frameworks risk irrelevance in volatile markets.
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Transforming
management from a
reactive craft into a
proactive science.

Deliberately challenging outdated assumptions
Is not merely an academic exercise—it is
essential for value creation.

By embracing a value-driven, theoretically
sound paradigm, program management can
finally deliver enduring organizational and
societal transformation.

The revolution is both an intellectual necessity
and a professional imperative.




Delivering capabilities at the speed of modern warfare.

Quantum Acquisition is not merely an academic metaphor; it is the mathematics of agility. By embracing
entanglement, probability clouds, and delayed measurement, we can replace the illusion of linear control
with the reality of continuous adaptation—ensuring we deliver dominant capabilities before the threat evolves.
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