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Abstract

John Boyd’s OODA loop, explained as he intended,
is examined as systems thinking in practice,
as a framework for agility in action, and
in relationship to the eight strategic aspects
outlined in INCOSE’s SE Agility Primer.



John Boyd’s OODA Loop

... is not about
aircraft dogfights, engaging in battles, or competing in markets.

Boyd’s OODA Loop is a fundamental reference architecture
of how cognitive entities
interact with dynamic, uncertain environments.
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Presentation Notes
A cognitive entity is a being or system—such as a human, an intelligent agent, or even a corporation—that possesses the ability to process information, acquire knowledge, make decisions, and interact with its environment through mental or "cognitive" processes like thinking, learning, and perception. These entities demonstrate emergent capabilities arising from the complex interaction of their internal components and external influences, enabling them to form understanding and act upon it. 

How good an OODA-Looper is can make a difference in outcome. But win, loose, or draw … OODA Looping happens.

Dogfights, army battles, and competitive engagements are simply examples of application areas where OODA loops display concept in practice.



Mythinformation
Observe

/N

ACt Figure 1. The OODA loop Orient

is often depicted as a

simple sequential process.
(Richards, 2020, Boyd’s OODA Loop)

Decide

“Boyd never drew the OODA “loop” as depicted in Figure 1, nor did he ever describe it as a sequential
process in any of his works on competitive strategy. (Chet Richards, 2020, Boyd’s OODA Loop)

“Observation, orientation and action are continuous processes, and decisions are made occasionally in
consequences of them. There is no OODA loop. (Jim Storr, British Officer)



Systems Thinking

... iIs sensemaking activity
that explores the effect of relationships
among entities.

It builds models
to represent how these entities are connected to each other,
with beliefs of what those connections enable and constrain
as holistic system behavior.
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Systems thinking includes a shift of perspective from structures to processes – �from objects to relationships, from measuring to mapping, from quantity to quality.
Fritjof Capra, The Systems View of Life

A system is any collection of things that have some influence on one another.
(American Association for the Advancement of Science)


Agility

Grace,
Efficiency,
Effectiveness

of Engagement

Agility manifests as
a quality of engagement
with a situation.
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Engagement with the situation, not with a plan or a procedure


Adaptable Modular Architectures

MNeeds: Facilitated product and process experimentation,
modification, and evolution.

Behaviors: Composable and reconfigurable product and pro-
cess designs from varlations of reusable assets.

Discussion: One fixed process approach won't fit all projects,
50 an appropriate process should be easy to compose and
evolve according to context and usage experience. Varia-
tions of reusable assets are built over time as features are
modified for different contextual usage.

A hallmark of agile systems engineering is iterative incre-
mental development, which meodifies work in process as
suitability is repetitively evaluated. The agility of the process
depends upon the agility of the product so both process and
product can be easily changed.

Assets With Feature Variations
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Composable reconfigurable constructions
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Attentive Situational Awareness

Needs: Timely knowledge of emergent risks and oppartuni-
tles.

Behaviors: Active monitoring and evaluation of relevant in-
ternal and external operational-envirenment factors.

Discussion: Are things being done right {internal awareness)
and are the right things being done (external awareness)?
Having the agile capability for timely and cost-effective
change does little good If you don't know when that ability
should be exercised. Situational awareness can be enhanced
with systemic methods and mechanisms.

Air traffic control — alert, in-th

Iterative Incremental Development

Needs: Minimize rework, maximize quality, facilitate innova-
tion.

Behavlors: Incremental loops of bullding, evaluating, correct-
ing, and improving capabillities.

Discusslon: Generally Increments create capabilities and K-
erations add and augment features to Improve capabilities.

- Increment cycles are beneficlally timed to coordinate
events such as Integrated testing and evaluation, capability
deployment, experimental deployment, or release to pro-
duction.

Increments may have constant or variable cadence to ac-
commodate management standards or operational dynam-
ics.

Iteration cycles are beneficially timed to minimize rework
cost as a project learns experimentally and empirically.
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Iterative capabliity Improvements (looping) and Incremental
capability additions (successive development periods).

Attentive Decision Making

Needs: Timely corrective and Improvement actions.

Behavlors: Systemic linkage of situational awareness to de-
cisive actlon.

Discusslon: Empower decision making at the point of most
I ledge. As a 1 technical debt (a term for

knowing something needs correction or Improvement but
postponing action) Is situational awareness without a causal
link to prompt action.

Attentive decisions change wrong tires that would take toll every lap

Systems Engineering Agility Primer (Just a Visual)

Common-Misslon Teaming

MNeeds: Coherent collective pursult of a common mission.

Behaul E A enllabh

ation, peration, and teaming
among all relevant stakeholders.

Dl lon: Collaboration, peration, and t are not
synonymous, and need individual support attention. Collabo-
ration Is an act of relevant information exchange among Indi-
viduals, cooperation Is an act of optimal give and take among
Individuals, and teaming Is an act of collective endeavor to-
ward a common purpose.

Tightly integrated coherent operation.

Shared-Knowledge Management

Meeds: Accelerated mutual learning and single source of
truth for internal and external stakeholders.

Behaviors: Facilitated communication, collaboration, and
knowledge curation.

Discusslon: There are two kinds of knowledge to consider.
Short time frame operational knowledge: what happened,
what's happening, whats planned to happen. Long time
frame curated knowledge: what do we know of reusable
relevance, e.g., digital artifacts, lessons learned, and proven
practices.

Information containers of any kind, available to all, and
typically digiwal.

Continual Integration & Test
Needs: Early revelation of system Integration Issues.

ation of work-in-

Behavlors: Integrated test and d
process.

Discusslon: Discovering integration Issues late In develop-
ment actlvities can Impact cost and schedule with major
rework. Synchronizing multiple domain engineering activ-
Ities via continual integration and test provides faster and
clearer Insight Into potentlal system Integration Issues.

Iteratively evolving self-driving technology Integration platform.

Belng Aglle

Needs: Attentive operational response to evolving knowl-
edge and dynamic environments.

Behaviors: Sensing, responding, evolving.

Disc | Agile systi I ring Is not about doing
Aglle, It Is about being agile. Being aglle Is a behavior, not
a procedure—a behavior sensitive to threats and opportu-
nities In the operational environment, decisive when faced
with threat or oppeortunity, and driven to improve these ca-
pabillities. Deciding how to Implement any of the core as-
pects, even this one, should be done with sense-respond-
evolve principles In mind as aspect objectives.

Being
Attentive Agile Adaptable
Situational —_=ZNs " Modular
Architectures

Incremental u
Development —— Common-——— Integration

Mission and Test
Teaming.

Agility emerges from synergistic relationships among aspects.




Strategic Aspects — Behavior Lens

Attentive Adaptable
Situational Modular
Awareness Architectures

Uncertain

Knowledge
Shared-

and Knowledge
Dynamic Management

Environments

Attentive
Decision
Making

Iterative
Incremental
Development

Continual
Integration
and Test

Common-
Mission

Teaming

Aspect

Behavior

Adaptable Modular
Architectures

Composable and reconfigurable designs
from evolving variations of reusable assets

Iterative Incremental
Development

Incremental loops of building, evaluating,
correcting, and improving capabilities

Attentive Situational

Active monitoring and evaluation of relevant

Awareness internal and external environment factors
Attentive Decision Systemic linkage of situational awareness to
Making decisive action

Common-Mission Engaged collaboration, cooperation, and
Teaming teaming among all relevant stakeholders
Shared-Knowledge Facilitated communication, collaboration,
Management and knowledge curation

Continual Integration
& Test

Integrated test and demonstration of
work-in-process

Being Agile

Sense-respond-evolve engagement
with a dynamic environment




What Will Happen Next

1. Examine Boyd’s OODA Loop in an SE Agility context.
2. Choose places in the Loop to employ each Aspect.
3. Atrticulate a role each Aspect might play in its chosen position.

The purpose is to explore broader perspectives on relationships
as a means to appreciate and improve Aspect design.



“The OODA Loop, as envisioned by Boyd,
is a cyclic process, a continuum of decision-making
that mirrors the very rhythm of life and conflict.

At its foundation lies the principle of agility —
the swift, fluid, and adaptive nature of thought and action
that underpins successful strategies in any confrontational or competitive scenario.”

(Douglas Youvan. 2024. Navigating the OODA Loop)

10
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“The OODA Loop, as envisioned by Boyd,
is a cyclic process, a continuum of decision-making
that mirrors the very rhythm of life and conflict.

At its foundation lies the principle of agility —
the swift, fluid, and adaptive nature of thought and action
that underpins successful strategies in any confrontational or competitive scenario.”

(Douglas Youvan. 2024. Navigating the OODA Loop)

Agile Systems Engineering
is in confrontation
with a dynamic, uncertain environment

11
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An SE Agility process is in confrontation with a dynamic, uncertain environment
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Figure 2. The only OODA “loop” that Boyd actually drew.

“...an OODA loop illustrates a scheme for obtaining inputs

for certain processes and generating actions.”
(Chet Richards,2020, Boyd’s OODA Loop)
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Observe Orient

Lo lacat

,

Decide
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Tnboration
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Interaction Feedbaclk
With
Enviromment Feedback

Act

Cundance
& Confrol

Feed
Forward

Action
( Test)

Untolding
Iinteractiom
With
Envoronment

Orient consists of data and reasoning

Analysis & Synthesis is where thinking happens — provides alternatives for Decision and implications of Observations
Implicit Guidance & Control (right side) is if-then Action link, no decision involved

Implicit Guidance & Control (left side) is filter (bias, expectations, et al.) on what is observable

Observations is the perception (input) to situational awareness (perception-comprehension-projection)
Decision is choice and timing (not analysis and synthesis) as an Hypothesis (guess) in need of validation

Action is a Test — an experiment in need of evaluation and validation
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Figure 4. Most actions—our repertoire—
flow from orientation (no decision necessary).

Orientation also filters observations—
we don’t sense what we don’t expect.

Figure 5. The “learning loop.”

Learning manifests in the orientation area,
where a repertoire of knowledge evolves
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A Decision is considered an hypothesis that needs tested for correctness.
A Decided Action is considered a Test, to be observed – not a walk away completion..
Decisions and Actions are considered to be interactions with the environment, not off-line design or laboratory tasks.
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* Behavior Lens: Engaged collaboration, cooperation, and teaming among all relevant stakeholders
* OODA Lens: Provides the context foundation of Orientation
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Placement is IN, not ON – it’s just one of four Aspects that will be placed IN the Orient circle – where it is placed in the Orient circle has no significance.
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* Behavior Lens: Facilitated communication, collaboration, and knowledge curation
* OODA Lens: Provides the content foundation of Orientation
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* Behavior Lens: Active monitoring and evaluation of relevant internal and external environment factors
* OODA Lens: Looks for known interests and senses anomalous developments (perception focus)
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We are ignoring ASA comprehension and projection in our OODA lens exploration because perception is our behavioral focus


Observe Orient
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* Behavior Lens: Composable and reconfigurable designs from evolving variations of reusable assets

* OODA Lens: Develops and evolves repertoires of reusable knowledge, sensors, and actions
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Careful: Woods’ Law of Fluency – IG&C becomes habitual, “adaptable” effectiveness should guard against this. 
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* Behavior Lens: Systemic linkage of situational awareness to decisive action
* OODA Lens: Instantiates (initially) and validates (continually) IG&C Actions
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David Woods’ Law of Fluency says IG&C becomes habitual, “attentive”  validation guards against this? 
Analysis & Synthesis occurs in Orient where the thinking happens, Decide in OODA is then just about choosing among alternatives and timing
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* Behavior Lens: Incremental loops of building, evaluating, correcting, and improving capabilities
* OODA lens: Develops new repertoires of reusable knowledge, sensors, and actions
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* Behavior Lens: Integrated test and demonstration of work-in-process
* OODA Lens: Deploys Actions into a confrontation with the operational environment
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* Behavior Lens: Sense-respond-evolve engagement with a dynamic environment
* OODA Lens: Orchestrates regeneration/evolution of Orient foundation
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Being Agile – evolving orientation, Fritjof Capra’s regeneration – It’s about maintenance and evolution of performance quality and process viability.
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OODA is focused on evolving
Orient’s orchestration effectiveness
at outmaneuvering confrontational dynamics.

It is a learning machine preparing for perpetual confrontation.
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Bifocal Lens

Aspect

Behavior Lens

OODA Lens

Adaptable Modular
Architectures

Composable and reconfigurable designs
from evolving variations of reusable assets

Provides reusable repertoire of knowledge,
IG&C sensors, and IG&C Actions

Iterative Incremental
Development

Incremental loops of building, evaluating,
correcting, and improving capabilities

Develops new repertoires of reusable
knowledge, sensors, and actions

Attentive Situational
Awareness

Active monitoring and evaluation of relevant
internal and external environment factors

Looks for known interests and senses
anomalous developments

Attentive Decision
Making

Systemic linkage of situational awareness to
decisive action

Instantiates (initially) and validates
(continually) IG&C Actions

Common-Mission
Teaming

Engaged collaboration, cooperation, and
teaming among all relevant stakeholders

Provides the context foundation of
Orientation

Shared-Knowledge
Management

Facilitated communication, collaboration,
and knowledge curation

Provides the content foundation of
Orientation

Continual Integration &
Test

Integrated test and demonstration of work-
in-process

Deploys Actions into a confrontation with
the operational environment

Being Agile

Sense-respond-evolve engagement
with a dynamic environment

Orchestrates regeneration/evolution of
OODA performance
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OODA Lens slot entries: What function does the Aspect play in the OODA architecture?


Some Things | Learned

OODA Exercise Revelations ... for me:

* OODA is focused on evolving Orient’s orchestration effectiveness
at outmaneuvering confrontational dynamics — a perpetual learning machine.

* Seeing Common-Mission Teaming as the context foundation of Orientation
helps me understand why and how to tune for that purpose.

* Seeing Shared-Knowledge Management as the content foundation of Orientation
helps me understand why and how to tune for that purpose.

» Seeing Adaptable Modular Architectures as repertoires for reusable knowledge,
sensors, and automatic responses helps me tune for that purpose.

* Observations needs to know what to look for,
and construct/install/evolve sensors for these things of interest.

* IG&C automation (responses and sensors)
needs perpetual revalidation.
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Richards, C. (2012). Boyd’s OODA Loop (It’s Not What You Think)
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Figure 3. Keep your brain engaged, always.
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Unsaid but highly important – validating IG&C repertoire for continued relevance uses the same mechanisms that evaluates a first-time use – did it work?.  


Everyone Does OODA-Looping

Boyd’s OODA Loop is a fundamental reference architecture
of how cognitive entities
interact with dynamic, uncertain environments.

Take Away:

OODA-looping is necessary, but not sufficient, for being agile.

Purpose and performance matter.

27
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Purpose: You will OODA-loop reactively – you can OODA-loop proactively.
Performance: Operating inside the OODA-loop of the situational confrontation was called agility by Boyd.
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