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“The first, the supreme, the most far-reaching act of judgment that the statesman and
commander have to make is to establish by that test the kind of war on which they are
embarking; neither mistaking it for, nor trying to turn it into, something that is alien to its

nature.”

— CARL VON CLAUSEWITZ, ON WAR'

SUMMARY

Every serious tradition that has studied judgment under uncertainty has reached part of the
same answer. Strategists learned that war is a contest of wills fought through fog, and that the
decisive act is to understand the kind of war one is in. The codebreakers of Bletchley Park
learned to reason from fragments, and learned that a correct warning can fail for want of
standing. Intelligence analysts learned that the gravest failures come not from missing
information but from information that was present and not credited. Psychologists learned that
human judgment fails in systematic, nameable ways, and that expert intuition is reliable only in
environments that give honest feedback. Systems thinkers learned that the strongest levers on
any system are its feedback and the visibility of its information, not its numbers. Students of
military innovation learned that technology alone has never changed warfare. And students of
Al safety, from Bletchley Park onward, learned that a machine’s capability can outrun the

judgment that governs it, and that keeping the two together is a problem of design.

These traditions have lived in separate buildings. Strategists thought about power, psychologists
about bias, designers about framing, analysts about uncertainty. Each produced insights; none
produced a working discipline that a staff could use at the moment of decision. The raw

materials existed for decades. The field did not.

This paper sets out the lineage behind ODAI, Heuristka’s Optimized Decision-making Al, and

argues three things.

1. ODAI rests on published, testable arguments, not on assertion. Each element of its design
traces to a body of work that a skeptical reader can check. The paper names the works and

says what each contributes.

2. The lineage is coherent. Read together, these traditions describe one problem — how
judgment fails, and how it can be protected — from several sides. The paper shows where they

meet, where they disagree, and how the disagreements are used rather than hidden.

3. What is new is the synthesis, and the instrument that makes it usable. The ideas are, for
the most part, well known. What no staff has had is the capacity to hold them all at once, for
every actor, while the problem is moving. That capacity is what artificial intelligence now

supplies, and it is why the discipline Heuristka names — cognitive-heuristic intelligence, the
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systematic improvement of human judgment under uncertainty, complexity and adversarial

adaptation — can now be practiced rather than only taught.

The lineage is not only historical. On 20 October 2026, in the National War College’s Kennan
Lecture, the Vice Chairman of the U.S. Joint Chiefs of Staff, General Christopher J. Mahoney,
drew on paired strategists from Sun Tzu and Clausewitz to George C. Marshall to tell officers
preparing for joint command that speed is nothing without judgment, that they must understand
the nature of the fight they have rather than the fight they want, and that candor is a duty. The
Joint Staff published his remarks on the day Heuristka’s website went live. He identified a
problem ODAI was created to fix, and he reached for the traditions this paper sets out (§12).

The paper takes the lineage in ten parts: Clausewitz; Boyd; Hinsley and Bletchley; intelligence
analysis and the warning tradition; the science of judgment; systems, complexity and wicked
problems; strategic theory; the triple trinity; military innovation and the organization; and Al
safety. It closes with the practitioners whose questions work in the room, and with what ODAI
unifies. Each section applies the same test — what does this tradition contribute to the judgment
a staff must exercise, and what does it leave out? — and each ends with the gap the next tradition
fills. The reader who wants the lineage at a glance will find it in the table in §13. The reader who
wants to check it will find more than ninety notes. This paper, its companions and the films and

podcast that go with them are published on the Heuristka Substack, insights.od-ai.ai.

01

The problem the lineage answers

In October 1962 the President of the United States was pressed by his military chiefs to strike the Soviet

missile sites in Cuba and then invade. On the information the chiefs had, the advice was defensible. What
they did not know was that ninety-eight tactical nuclear warheads were on the island, mated and mobile,

held by commanders who would not wait for Moscow, and aimed at the beaches the invasion would use.

The United States learned that thirty years later, from a Soviet general at a conference in Havana.”

The information that might have raised the question existed. American photo analysts had identified
nuclear-capable short-range launchers on 25 October; the question of whether they carried nuclear
warheads was not raised until after the crisis.” The CIA had photographed the nuclear-storage vans at the
Bejucal bunker three times and dismissed the site because it had only one fence, where an American site

would have had two.” The information was there. The orientation was wrong.

That is the problem every tradition in this paper has studied from its own side. It is not a shortage of
information; the American government in 1962 had more than any government before it. It is the failure
to place information inside an accurate picture of the situation before acting on it — to orient. The

traditions name the failure differently: a mistaken judgment of the kind of war (Clausewitz); a broken
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orientation (Boyd); a warning without standing (Hinsley); signals lost in noise (Wohlstetter); a bias with a
name (Kahneman and Tversky); a wicked problem treated as a tame one (Rittel and Webber); a technology
bought without the organization to use it (Murray and Millett). Each is right. None, alone, is enough to

build a staff process on.

Nor is the problem one of scale alone, though scale is part of it. The crisis of 1962 involved three
governments, three militaries and three peoples, and still the picture in the Cabinet Room was wrong. A
small regional conflict of twenty states presents sixty such actors and some 1,770 primary interactions
among them, each non-linear and each moving. The traditions that follow were, almost without exception,
worked out by individuals thinking about individual minds or single institutions. The paper’s last claim is
that holding what they learned, for every actor, while the problem moves, is a task of a different order, and

that it is the task a machine can now take on under human guidance.

The test this paper applies to each tradition is the same: what does it contribute to the judgment a staff

must exercise, and what does it leave out?

02

Clausewitz: the kind of war, and the genius to see it

ODALI’s first debt is to Clausewitz, for three ideas and a fourth that is treated later.

The kind of war. The sentence on this paper’s first page is the end of an argument, not the beginning of
one. “That test,” in Clausewitz’s phrase, is the political object: war is “merely the continuation of policy by
other means,” so the kind of war one is in is fixed by the purpose it serves and the means each side will
commit to it, and the first act of judgment is to read that purpose correctly on both sides.” He meant it as a
test, not a slogan: neither mistaking the war for something it is not, nor trying to turn it into something
alien to its nature. From this ODAI takes its first discipline, the distinction between war and warfare. War
is the pursuit of a political objective sustained by political will, across every line of operation. Warfare is
the activity along any one of them. A force can win every engagement and lose the war, and a staff that
counts engagements will not see it happening.® Every question ODAI puts to a plan is, in the end, a form
of Clausewitz’s first question: what kind of war is this, and does the action serve the purpose? It is still the
first lesson the American military gives the officers it is preparing for joint command: in October 2026 the
Vice Chairman of the U.S. Joint Chiefs of Staff paired Clausewitz with Eisenhower to tell them to
understand the nature of the fight they have, not the fight they want (§12).

Friction and fog. Clausewitz separated two things that are often run together. Friction is the gap between
the plan and its execution: “Everything in war is very simple, but the simplest thing is difficult,” because
countless small obstacles, none foreseeable, accumulate until performance falls short of intention.’ Fog is
the uncertainty of the picture itself: war is “the realm of uncertainty; three quarters of the factors on
which action in war is based are wrapped in a fog of greater or lesser uncertainty.”® Neither can be

abolished, and Clausewitz did not pretend otherwise. Neither does ODAI. What a machine can do is draw
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the fog off at the point of decision — thin it until the things that were always there can be seen — and keep
arecord of where friction has bent the plan, so that the next turn begins from what happened rather than

from what was intended.

Genius. Clausewitz’s answer to fog was the commander’s genius, and especially coup doeil: “the quick
recognition of a truth that the mind would ordinarily miss or would perceive only after long study and
reflection.”” Genius, as he describes it, is not a gift of birth alone. It is aptitude joined to what is learned
and lived through, refined over a career until the commander sees what others cannot. That definition
matters to ODAI for two reasons. It makes genius partly teachable, which is the premise of every war
college. And it locates genius exactly where Boyd would later locate orientation: in a picture of the
situation built from experience and continually revised. ODAI does not supply genius. It augments the
conditions in which genius forms — the breadth of experience a mind can draw on, and the speed with
which its picture is corrected — and it does so for the whole staff, not only for the rare officer in whom the

gift arrives unaided.
Clausewitz’s trinity, the fourth idea, is treated with Thucydides and Boyd in §9.

What Clausewitz leaves out. He wrote for commanders and statesmen, not staffs, and his remedy for
uncertainty was a quality of the individual mind. He had no account of how a staff should be organized to
support judgment, no catalog of the systematic errors to which minds are prone, and no method for
testing a commander’s picture against the evidence while there was still time to change it. Boyd supplied
the first part of the answer: a theory of how that picture is built, and of why it is the center of everything

else.

03

Boyd: orientation at the center

John Boyd is the most cited and least read theorist in military Al. The loop that carries his name —
observe, orient, decide, act — is routinely drawn as four boxes in a circle and used to make one point:
whoever cycles fastest wins. Boyd argued something different, and said so in plain terms. “Orientation is
the Schwerpunkt. It shapes the way we interact with the environment — hence orientation shapes the way
we observe, the way we decide, the way we act.” Without it, there is “no command and control worthy of

the name.”'°

The argument had a philosophical root. In the only essay Boyd ever wrote, “Destruction and Creation”
(1976), he described thinking as a cycle of taking existing concepts apart and building new ones from the
pieces, and he drew on Gédel, Heisenberg and the second law of thermodynamics to argue that any closed
system of concepts, left to itself, drifts away from the reality it was built to describe. A mind or an
organization that stops testing its picture against the world does not stay merely wrong; it grows more
wrong, and more confident, together.'' That is the mechanism behind Hinsley’s rule (§4), stated by a

fighter pilot a generation before the formulation.
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In his last sketch of the loop, orientation is the largest element, fed by genetic heritage, cultural traditions,
previous experience and new information, and worked through analysis and synthesis. Arrows marked
implicit guidance and control run from it directly to observation and to action.'” Tempo, for Boyd, was a
product of orientation, not a substitute for it. A force gets inside an adversary’s loop by acting in ways his
orientation cannot absorb, until his picture of the situation no longer matches the situation. Firing faster
at an adversary whose orientation is intact does not get inside his loop. It spends ammunition at a higher
rate. The scholarly reading of Boyd, above all Frans Osinga’s, has made this case at length; the popular
reading has not caught up. ' Some of the senior leadership has: in October 2026 the Vice Chairman of the
U.S. Joint Chiefs of Staff invoked Boyd to warn future commanders that automated systems can validate

bad information at speed (§12).
ODAI takes three things from Boyd and adds two.

Orientation as the center of gravity. Everything in ODAI’s design follows from it.

The moral, mental and physical planes, ranked in that order, and the account of moral conflict as the

magnification of menace, uncertainty and mistrust inside the opponent (§9).

Organic command and control. Boyd’s Organic Design for Command and Control argued for implicit
communication and shared orientation over explicit orders. ODAI’s intent refinement — guidance that

travels up the chain as well as down — is that idea made into a staff function.

The triangle. ODAI draws Boyd’s argument as a triangle rather than a circle: Orient at the center;
Observe, Decide and Act at the points; feedback running both ways between Orient and every point.
Boyd’s own sketch returned feedback to Observe. ODAI routes it through Orient, where his argument says
it does its work. The drawing is ODAI’s; the logic is Boyd’s.

The helix. A loop closes on itself. ODAI opens it into a helix, so that each turn builds on the last: Orient,
Deliberate, Act/Audit, Iterate — whose initials are the system’s name. In short form the third phase is called
Act; the audit travels with the action rather than following it. The idea predates ODAI In 2023 the
Military Innovation Lab published an adaptation of Boyd’s loop into a spiral built on dialectical reasoning:
no end state, only hypotheses tested, refuted and refined into the next, the spiral standing for growth and
the accumulation of wisdom. ' The helix is that spiral, engineered, with an audit trail that makes each
turn’s lessons available to the next. It is also “Destruction and Creation” made into a staff procedure: each
turn takes the previous picture apart against new evidence and builds the next from what survives. And it
has a biological reading, which Boyd’s own sketch invites: he listed genetic heritage among orientation’s
inputs. The helix is a double helix. Its two strands, the human and the machine, are joined at every turn of
the human-machine interface, and like DNA the structure carries what it has learned into what comes

next: the audit trail is the staff’s inheritance.
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Figure 1. Boyd’s OODA loop, drawn as a triangle: Heuristka’s interpretation of Boyd’s written work, which puts Orient at the center, with feedback running both ways between
Orient and every point and, around it, the unfolding world. The drawing is ours; the logic is Boyd'’s.
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Figure 2. The ODAI Helix: Boyd’s loop opened so that each turn climbs. Orient, Deliberate, Act, Iterate, with the audit trail carrying each turn’s lessons into the next. The full

account is in the companion paper, What Is ODAI?
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What Boyd leaves out. Boyd wrote about the individual mind and the organization as an organism. He
did not supply a catalog of the specific ways orientation fails, a method for testing it, or a means of
carrying orientation across a large staff. The intelligence and decision-science traditions supply the first
two. The third had to wait for the machine. And before any of them, a small community in an English
country house had already worked out, under the pressure of a war, what reasoning from fragments looks

like when it is done well — and what happens when it is done well and ignored.

04

Hinsley and Bletchley: reasoning from fragments

ODATI’s epistemic backbone comes from the tradition of Bletchley Park, and from the historian who

recorded it, Sir Harry Hinsley.

Hinsley arrived at Bletchley in 1939, an undergraduate of twenty. He made his reputation in naval
intelligence, reading the pattern of German radio traffic — who was transmitting, how much and from
where — before the naval codes were broken. Young as he was, his colleagues came to call him “the
Cardinal,” and his biographer attributes his gift to “an ability to sense that something unusual was afoot

from the tiniest clues”'®

The gift was tested twice in 1940, and twice the warning failed to carry. In the spring, Hinsley’s reading of
the traffic told him that something was happening in the Baltic just before the German invasion of
Norway; the warning went unheeded. '® Then, on 7 June, he warned the Admiralty that German heavy
ships were moving out of the Baltic. No code had been broken; he was reading the pattern of the traffic,
not its content, by a method the Admiralty regarded as untested, and it issued nothing. The next day
Scharnhorst and Gneisenau sank the carrier Glorious and her two escorting destroyers, and more than
1,500 men died."” The warning existed. It failed not on its evidence but on its standing: a new source, an

untested method, an institution for which doing nothing was free.

The same method, once it had earned standing, changed the war. By 1941 Hinsley’s reading of the
German naval traffic was trusted enough to be acted on, and it was his analysis that pointed to the German
weather ships in the North Atlantic as isolated vessels that must be carrying Enigma settings. Their
capture that summer gave Bletchley the naval keys it had not been able to break by other means.'® The
two episodes together are the whole lesson. A method of warning is only as useful as the standing it has

when the warning comes, and standing is built in advance or not at all.
Two further lessons follow, and both are built into ODAI

The epistemic discipline. Hinsley’s later work as official historian of British intelligence in the Second
World War showed, across several volumes, how strategic outcomes emerge from the interaction of
information, interpretation and institutional behavior.'” ODALI takes three principles from it: epistemic

triangulation, the disciplined separation of what is known from what is inferred from what is unknowable;
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anomaly interpretation, the reading of weak signals and of deviations from the expected pattern, above all
the anomaly that breaks the frame; and blind-spot diagnosis, the recognition that the gravest unknown
unknowns come from refusing to update a mental model, not from a simple absence of data. ODAI’s

epistemic frame (§5) is that discipline formalized.

Hinsley’s rule. In the formulation of the one of us who was his student: the gravest strategic threats arise not
from missing information but from refusing to update a mental model when the evidence contradicts it. It is a
formulation, not a quotation, and it is the organizing principle of the discipline Heuristka names. Its
practical corollary is the Glorious lesson. A new source of warning must earn its standing before it is
needed — run in shadow beside real planning and scored against outcomes — and when it is overridden,

the override must carry a signature.

One practitioner belongs beside Hinsley here. Churchill insisted on reading a selection of Bletchley’s raw
decrypts himself, rather than only the summaries prepared for him.” It was not a method a staff could
copy. It was a principal’s refusal to let the most important material reach him only after others had decided

what it meant — the instinct ODAI’s provenance discipline tries to make routine.

What Bletchley leaves out. Bletchley was a small, extraordinary community with a single dominant
source, and it relied on individuals of rare ability. Its discipline did not travel easily into large staffs, and it
was never written down as a method while the war lasted; Hinsley’s own history came three decades later.
The task of turning that discipline into a profession, with rules that could be taught and judgments that
could be checked, fell to the Americans after the war. ODAI is built so that the judgment on watch is not a

matter of luck, and the American tradition is where the rules for that come from.

05

Intelligence analysis and the warning tradition

If Bletchley supplied the discipline of reasoning from fragments, the American intelligence tradition

supplied its method, and its warning theorists supplied its most important findings.

Sherman Kent made intelligence analysis a profession: explicit, structured and accountable, with
judgments stated so that they could be checked. His essay on words of estimative probability tried to make
analysts say what “probable” meant in numbers, because a probability that cannot be read is no warning at
all.”" Kent also set the limit that ODALI accepts as its own first principle. “Whatever the complexities of the
puzzles we strive to solve, and whatever the sophisticated techniques we may use to collect the pieces and
store them, there can never be a time when the thoughtful man can be supplanted as the intelligence
device supreme”** He wrote that in 1965, about the computers of his day. ODAI is human-guided Al

because Kent was right, and because nothing in the sixty years since has shown him wrong.

Richards Heuer built on Kent and on the heuristics-and-biases research of Kahneman and Tversky to

explain how analysts’ minds fail, and to offer structured remedies, above all the analysis of competing
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hypotheses.” The chronology matters: Heuer drew on the psychologists, not the reverse. His contribution
was to carry their findings into the analyst’s chair and to show that structure could correct for them. His
central move — set out every hypothesis, then look for the evidence that would disconfirm each, rather than
the evidence that supports the favorite — is the opposite of how a busy staft naturally works, which is why
it has to be built into the process rather than left to good intentions. ODAI’s catalog of structured analytic

techniques — more than a thousand of them — descends from that move.

Roberta Wohlstetter’s study of Pearl Harbor established the distinction between signals and noise: the
warning signals were present before the attack, embedded in a far larger volume of irrelevant information,
and the failure lay in separating the one from the other.?* More information does not fix that problem. It

usually worsens it. Wohlstetter is the reason ODAI is designed to thin the fog rather than add to it.

Cynthia Grabo wrote the American intelligence community’s handbook on strategic warning, and five of

her findings are built into ODAT’s epistemic frame.?”

Warning does not exist until it has been conveyed — “to the policymaker, and ... he must know that he has

been warned.” An assessment that never reaches the decision-maker is a stranded known.

The minority is usually right. The most nearly correct judgments in crises have often come from a

minority within each agency, so consensus is likeliest to be wrong exactly where being right matters.

Warning is cumulative, not current, and can run out in a lull just before the blow. A dashboard of the

latest reports hides the pattern a long memory shows.

Adduction: intelligence asked to support a course already favored selects, without intent to distort, the

facts that make it look desirable.?

The fear of being wrong: “the true professional will under-warn,” hedging until the recipient has to read

between the lines.

Grabo also left a structured test for whether an actor will use force — five questions on commitment,
attainability, capability, the exhaustion of other options, and risk — which ODAI’s adversary model puts to
the staff.

Barton Whaley’s study of strategic deception reached the conclusion Grabo quoted with dismay: the
deceiver is almost always successful, regardless of the sophistication of the victim.?” ODAI’s catalogs
therefore treat deception as a standing condition of the environment, not an exception, and hold its

techniques on all three sides — ours, the adversary’s and third parties’

The epistemic frame. Donald Rumsfeld’s 2002 distinction among known knowns, known unknowns and
unknown unknowns gave the analysis a popular vocabulary.?® ODAI extends it to five categories, because
two of the most dangerous states of knowledge are missing from the original: false knowns, held as certain
and wrong (that Moscow controlled every weapon in Cuba), and stranded knowns, known to someone on
our own side and never acting on the decision. A known is stranded by a seam, when it never reaches the
decision; by doubt, when it arrives and is not credited, as Hinsley’s warning was not; or by inconvenience,

when it arrives and is not wanted. The last ODAI calls convenient disbelief: treating information that is
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unwelcome as if it were unreliable. And among the unknown unknowns, ODAI separates those no one
could have imagined from those a disciplined challenge could have raised. The ninety-eight warheads were

imaginable. The launchers had been photographed.

What the intelligence tradition leaves out. It is a tradition of analysis for decision-makers, written
mostly from the analyst’s side of the table. It says less about the staff that must turn warning into a plan, or
about the decision-maker who must act on it. Its remedies, from Kent’s probability scale to Heuer’s
techniques, have mostly been taught in classrooms and applied beside the work rather than in it. And it
took the failures of the mind largely as given. Why the mind fails as it does, and whether its shortcuts are

only faults, was a question for the psychologists.

06

The science of judgment

The intelligence tradition knew that analysts erred. The psychologists showed how, and the disagreements

among them turned out to be as useful as their findings.

Kahneman and Tversky. Their heuristics-and-biases program demonstrated that human judgment under
uncertainty departs from the rules of probability in systematic, predictable ways: availability,
representativeness, anchoring, framing, overconfidence and their many relatives.”’ The errors are not
random noise around a correct answer. They have direction, and they recur — which is what makes them
worth cataloging, because an error that recurs in a known direction can be watched for. That finding is the
foundation of ODAT’s cognitive bias catalog, which holds nearly a hundred entries, and growing, drawn
from the general literature and then built out for the military and strategic world. Each entry is a working
instrument with five parts: the bias, the distortion it produces, its strategic consequence, the human

discipline that counters it, and the function ODAI performs to surface it.

Gigerenzer. Gerd Gigerenzer argued against reading heuristics only as error. Simple rules of thumb, he
showed, are often the right tool — “fast and frugal” — when they fit the structure of the environment in
which they are used; the question is not whether a heuristic is biased but whether it is ecologically
rational.*” Nobody walking home at night computes the odds of a mugging in the dark alley ahead; the
heuristic fires and they cross the street, and on most nights it is the right call. ODAI takes the correction
seriously. Its catalog does not treat every shortcut as a fault. It asks whether the shortcut fits the problem in
front of the staff, and the name Heuristka, from the same Greek root as heuristic, is a deliberate nod to the
view that heuristics can be refined, taught and applied systematically rather than only suppressed. The
disagreement between Gigerenzer and Kahneman is not resolved in the literature, and ODAI does not
pretend to resolve it. It uses both: Kahneman’s catalog to name the shortcut, Gigerenzer’s test to ask

whether, here, it is a shortcut or a mistake.

Klein, and the reconciliation. Gary Klein studied experts deciding under pressure — firefighters,

commanders, nurses — and found that they rarely compare options. They recognize the situation, imagine
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one course of action playing out, and act unless the simulation fails.*’ Kahneman and Klein began on
opposite sides of the question of when intuition can be trusted and ended in agreement: intuition is
reliable only in environments regular enough to be learned, where the expert gets prompt and honest
feedback on his judgments.*” That conclusion is a working principle inside ODAL Strategy is rarely such
an environment. Its feedback arrives late, ambiguous and contested, and the expert’s intuition is therefore
tested rather than trusted — not dismissed, but put to the question by the catalog and the techniques
before it reaches the commander. Klein also gave the staff one of its most useful instruments, the pre-
mortem: assume the plan has failed, and ask everyone in the room to write down why. It converts the
reluctance to dissent into a task, and it is one of the techniques ODAI proposes when a plan has reached

the point of looking settled.

Tetlock. Philip Tetlock’s long study of expert political judgment found most forecasters barely better than
chance, and the most confident big-idea thinkers among them, his “hedgehogs,” often worse. His later
work showed that judgment can be measured and improved: forecasters who think in probabilities, update
in small steps and keep score become measurably better.** ODATI’s audit trail is Tetlock’s scorekeeping
applied to the staff. Every assessment is recorded with its stated probability and scored against what
happened, so that the staff learns how far to trust its own judgments and the machine’s. It is also the

answer to Kent’s complaint: a probability that is written down and scored is one that can be read.

Janis. Irving Janis named groupthink: the tendency of a cohesive group under pressure to seek agreement
at the expense of realistic appraisal, with its signs of self-censorship, illusory unanimity and the
suppression of dissent.** His cases were drawn from American foreign policy, and the Bay of Pigs was
among them — the same administration that, eighteen months later, handled the missile crisis with a
deliberately adversarial process, the President absent from some meetings so that his advisers would argue.
Grabo’s minority-view principle is the intelligence corollary of Janis. ODAI answers both by keeping the
disfavored hypothesis audible and by making the record, not the room, the arbiter of which judgments
held.

Simon. Herbert Simon’s bounded rationality is the theoretical root of the claim this paper’s last sections
depend on. Decision-makers, he showed, cannot optimize. They operate within limits of information, time
and cognitive capacity, and so they satisfice — they search until they find an option good enough, and
stop.*® Organizations exist in large part because individual rationality is bounded; they divide the problem
so that no one mind must hold all of it. Simon was also one of the founders of artificial intelligence, an
author of one of its first working programs.®® The two halves of his career meet in ODALI. The staff was the
organizational answer to bounded rationality. The machine now offers a second answer: not to replace the
bounded mind, but to widen the bounds within which it searches, so that the option it settles on is good

enough against a far larger field than any staff could survey.

Allison. Graham Allison’s three models of governmental decision — the rational actor, organizational
process and governmental politics — remain the clearest account of how governments actually decide, and

ODAT’s adversary model uses all three.®” His account of the 1962 crisis itself was first written two decades
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before the record this paper relies on — the tactical warheads, the submarines, Bejucal — was declassified,

and the revised edition could take in only part of it. It is cited here for its models, not its history.

The laboratory evidence on human and machine. Recent experiments add a finding none of these
scholars could have tested. People working with a biased Al become more biased themselves, and are
unaware of how far it moved them; working with an accurate Al, their judgment improves. Under
pressure, many adopt the machine’s answer rather than constructing their own.*® The failure is
miscalibrated trust in either direction, and the design of the system decides which way it goes. That is why
ODAI’s interface is continuous rather than a gate the human passes through once, and why it asks of its
subject-matter experts the stance it calls creative skepticism: neither deferring to the machine nor

dismissing it.

What the science of judgment leaves out. The psychologists described individual minds, mostly in
controlled settings and mostly one decision at a time. They said less about adversaries, who exploit biases
deliberately, or about institutions, which reward some errors and punish their correction. And they said
almost nothing about the structure of the problem itself — why a strategic situation does not hold still

while it is being judged. That is the subject of the systems tradition.

07

Systems, complexity and wicked problems

Meadows. Donella Meadows ranked the places to intervene in a system, from the weakest to the strongest.
Adjusting its numbers — budgets, quotas, rates — is near the bottom. Near the top are the strength of its
feedback loops, the structure of its information flows, the rules and goals that govern it, and the paradigm
from which it arises.* Two consequences shape ODAL The helix is built on feedback, because feedback is
a stronger lever than any number a staff can change. And ODAI’s principal means of changing behavior is
the one Meadows ranked high and most reformers skip: making visible information that was invisible.
Punishment secures compliance only while someone is watching. Incentives work only as well as they were
designed. People act differently once they can see what they could not see before, without a new rule or a
new threat. ODAI does not need to argue a commander into a correction. It only needs to show what was

already there.

Senge. Peter Senge carried systems thinking into organizations, describing the learning organization: one
that surfaces its mental models, holds a shared vision, and learns as a team rather than only as
individuals.*’ Two of his instruments are close cousins of ODATI’s. The first is the ladder of inference, which
Senge took from Chris Argyris: the steps by which a mind moves from observable data, through selection
and interpretation, to assumptions, conclusions and beliefs, each rung taken faster than the last and the
lower rungs forgotten by the time the top is reached.”’ Kent’s separation of fact from inference from
estimate is the same ladder, drawn from the analyst’s side. ODAI asks every judgment to show its rungs.

The second is the learning organization itself. The audit trail is Senge’s learning organization given a
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memory: the next long war is fought as one war, not as a succession of one-year wars, because what each

rotation learned is on the record for the next.

Holland and the Santa Fe tradition. John Holland’s work on complex adaptive systems showed how
coherent behavior emerges from many interacting agents following simple rules, how such systems adapt
in ways no single agent intends, and why their behavior resists prediction even when every rule is
known.*? Three of his points bear directly on strategic analysis. Agents in such a system do not merely
interact; they anticipate one another, and change their behavior on the strength of what they expect, so
that the system’s state includes everyone’s model of everyone else. Small changes propagate in ways that
are not proportionate to their size. And the system’s regularities exist, but at the level of pattern rather
than prediction — the kind of thing an experienced observer learns to recognize rather than compute.
Strategic analysis is complex-adaptive-system modeling of this kind, with the difference that its agents are
human, and a small regional conflict of twenty states, each with a people, a government and a military,
presents some 1,770 primary interactions. No staff can hold them in view. That is the strongest single
argument for a machine in the staff. It is also, by Holland’s own account, the strongest argument for why
the machine must be guided by people who know which patterns matter, because the system will not yield

to being computed.

Rittel and Webber. The design theorists Horst Rittel and Melvin Webber distinguished tame problems
from wicked ones. A tame problem has a definitive formulation and a solution that can be checked. A
wicked problem has neither: “there is no definitive formulation,” so that formulating the problem is the
problem, and such problems are never solved; “at best they are only re-solved — over and over again.”**
Every attempt at a solution changes the problem, and there is no way to test a solution without
implementing it. Science solves tame problems, and so does Al. Strategy is wicked, and so nothing in it can
be guaranteed: there is no perfect information, and the social sciences have no mathematics to settle what
a government or a market will do. What a discipline can do is improve the odds. ODAI’s founders put the
distinction in a sentence: the science of war is a tame challenge; the art of war is a wicked opportunity.

ODALI holds the science and prompts the art.

Muller. Jerry Muller’s study of the tyranny of metrics supplies the caution that keeps the science from
swallowing the art: not everything that is important is measurable, and much that is measurable is
unimportant.** Worse, once a measure becomes a target, the people being measured begin to manage the
measure rather than the thing it was meant to stand for. The American system is a master of measurement,
and its characteristic failure is to measure what is easy — targets struck, sorties flown — and mistake it for
what matters. ODAI is measured in effectiveness, not performance, and it asks of every metric what it

measures, against what baseline, and whether it has become a target.

Rosling and Carr. The temperament the discipline asks for is neither optimism nor pessimism, which are
emotional states, but what Hans Rosling called possibilism: seeing the world as it is, hoping and fearing
only with reason.”® Its older relative is E. H. Carr’s insistence, in The Twenty Years’ Crisis, that realism
without ideas is barren and idealism without realism is dangerous — that analysis must begin with the

world as it is and then imagine how it might be changed.“® Carr’s narrow path between the two — realism
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to understand the world as it is, enough idealism to envisage a better one that can realistically be reached
— runs through the whole of ODATI’s method; one of us wrote his doctoral thesis on Carr’s work. ODAI’s
method oscillates between the two: the catalogs establish what is, and the structured techniques open what
might be. Carr is also the guide to how ODAT’s audit trail reads a decision afterward. A historian, he
argued in What Is History?, needs imaginative understanding of the people he studies — of what they knew
and why they acted — rather than moral judgment of them. The audit trail works the same way: it keeps
the information available at the moment and the reason for the choice, stated at the time by the person or
office that made it, so that it explains rather than exposes, and protects people from hindsight rather than

presenting them for it.

What the systems tradition leaves out. It describes systems from outside, and often in peacetime. Its
agents adapt, but they do not, as a rule, lie. It has less to say about an adversary who is deliberately trying
to deceive the observer, to break the system being observed, and to read the observer’s own intentions in

order to defeat them. That is the subject of strategic theory.

08

Strategic theory: interaction, perception and
purpose

The strategic theorists of the nuclear age added what the systems tradition lacked: an opponent who

thinks. Their work falls into three movements, and ODAI takes something from each.

Interaction: Schelling and Jervis. Thomas Schelling made strategy the study of interdependent decision:
each side’s best move depends on what it expects the other to do, and much of the contest is conducted
through signals, commitments and the manipulation of risk.*” His most unsettling idea was “the threat
that leaves something to chance” — the recognition that in a crisis neither side fully controls the escalation
it is threatening, and that the loss of control is itself part of the bargaining. That is Clausewitz’s chance,
residing in the military, read as an instrument of policy; and October 1962, with its unauthorized U-2
shoot-down and its submarine captain out of contact with Moscow, is the case Schelling’s readers have
returned to ever since. ODAI’s adversary model and its war-gaming function are Schellingian. They test a
plan not against a static target but against an opponent who is reading the plan and will respond, and they

ask what the plan does to the risks neither side controls.

Robert Jervis showed how perception and misperception drive international politics: decision-makers see
what their beliefs prepare them to see, draw lessons from the wrong analogies, and assume others
understand their intentions as they do.*® Mirror-imaging, the assumption that the adversary reasons as we
do, is Jervis’s finding in its most dangerous form, and it is the first error ODAI’s adversary model exists to
prevent. Jervis also set out the choice that ODAI’s strategic-inaction analysis is built to inform. Under what
he called the deterrence model, restraint is read as weakness and invites aggression; under the spiral

model, firmness is read as threat and provokes the very response it was meant to deter. Both are true of
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some adversaries at some moments, and the whole question is which one applies now. A staff that asks

only “can we strike it?” has assumed the deterrence model without noticing. ODAI puts the question.

Purpose under new conditions: Brodie and Kennan. Bernard Brodie saw at the start of the nuclear age
that a new technology had changed the logic of strategy: “Thus far the chief purpose of our military
establishment has been to win wars. From now on its chief purpose must be to avert them.”*’ His lesson
for ODAI is methodological. When the nature of warfare changes, the logic of decision must change with
it; new conditions need new theory, not retrofitted doctrine. A military that meets a new technology by
making the old process faster has not absorbed Brodie’s point, whether the technology is the atomic bomb

or the machine that now reads the battlefield.

George Kennan’s analysis of Soviet conduct showed what understanding an adversary on his own terms
looks like: history, ideology, insecurity and the logic of a regime, read from the inside before any policy is
proposed. The Long Telegram located the Kremlin’s conduct in a “traditional and instinctive Russian sense
of insecurity” and in the uses Marxist ideology served for a regime that needed an external enemy — an
account of motive, not of capability, and one that explained behavior the capability counts could not.*

ODALI’s adversary model is built to that standard, within the limits every such model has, which it states.

What strategy is: Gray, Freedman and Nye. Colin Gray described strategy as a bridge between policy
and military power, and insisted that culture, geography and politics are not context but substance;
strategy is difficult, he argued, not because its principles are obscure but because it must be made to work
through people, institutions and an enemy, all of them with wills of their own.®' Lawrence Freedman’s
history of strategy treats it as the art of creating power, often through the stories actors tell about how a
situation will unfold — scripts that guide action and that fail when the situation departs from them.?
Hinsley’s rule is the warning against holding to a script after the evidence has left it. Joseph Nye’s account
of soft power, the capacity to attract rather than coerce, extends strategy to legitimacy and influence,’® and
so to the gray actors — third parties neither ally nor adversary — where ODAI’s analysis says most wars are

decided and least planned for.

Sun Tzu. The oldest text in the lineage sets the highest standard: “supreme excellence consists in breaking

the enemy’s resistance without fighting”** It is also the definition of the threat the next section describes.

What strategic theory leaves out. It is a literature of insight for the individual strategist, and most of it
treats the state as the actor. It does not tell a staff how to hold all of it in view, for every actor and for the
parts inside each actor, while the problem is moving. The next section takes three of the oldest ideas in the

lineage and shows how ODAI does exactly that.
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09

The triple trinity

Strategic analysis rivals climate modeling in its non-linearity, with one difference: its variables are human.
A small regional conflict of twenty states, each with a people, a government and a military, presents some
1,770 primary interaction vectors: sixty actors, each paired with every other. The number matters less
than where its terms come from. The three actors inside each state, and the forces that move them, are
Clausewitz’s. What each actor wants is Thucydides’ The planes on which an action lands are Boyd’s. These
are three triads from three traditions, across twenty-four centuries, each built to describe the part of war

that does not yield to counting. ODAI reads them together. We call the combination the triple trinity.

Where the thinking began

The idea was first set out in 2023, in the Military Innovation Lab’s guide to building a creativity culture in
a military staff] as a double trinity: Clausewitz and Thucydides read together as a lens for possibilist
analysis.® Every actor in the international system, it argued, is made up of three parts — the people, the
military and the government — subject, respectively, to passion, chance and reason, and each also subject
to fear, honor and interest. Its working rule was the one that still matters most: never assume the people,
the government and the military are aligned. Governments often fear their own people; militaries can feel
threatened by either. What the people fear, honor or count as their interest may be far from the
government’s estimate, and the military’s may differ from both. The gaps are where the strategic insight
lies, and they move. A sudden coup in a stable state reveals tensions that conventional analysis had

dismissed.

Boyd’s three planes of conflict make the double trinity triple. They add what the first two lacked: an

account of what an action does when it lands.

Clausewitz: the actors and their forces

Clausewitz closes the first chapter of On War with what he calls a wunderliche Dreifaltigkeit, which Howard
and Paret translate as a paradoxical trinity. War is more than a chameleon that changes its character to suit
each case. It is composed of three tendencies: primordial violence, hatred and enmity, which he treats as a

blind natural force; the play of chance and probability, within which the creative spirit is free to roam; and
war’s subordination to policy, which makes it subject to reason alone.

He then places each tendency in a part of the state. “The first of these three aspects mainly concerns the

people; the second the commander and his army; the third the government.”*°

ACTOR FORCE NATURE
The people Passion: primordial violence, A blind, non-rational force rooted in the population’s emotions and
hatred and enmity its will to fight.
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ACTOR FORCE NATURE

The military Chance and probability: the The realm of uncertainty, luck and creative judgment, where the
play of creative spirit commander works through the fog of war.

The Reason: subordination to policy ~ The rational, instrumental force that keeps war subordinate to

government policy and directs violence toward a political purpose.

The three forces are connected. Clausewitz pictured the theorist’s task as keeping an object suspended
among three magnets, and warned that a theory which ignored any one of them, or fixed an arbitrary
relationship among them, would be useless. A shift in one moves the others. A government’s reason is
pressed by the people’s passion; an army’s chance can overturn a government’s calculation; a people’s
passion can be inflamed, or cooled, by what the army does and the government says. ODAI reads all three

forces together, actor by actor, and treats their balance as something that moves with events.
October 1962 shows why.

What nearly decided the war was chance, residing in the military, as Clausewitz said it would. Soviet
officers in Cuba shot down a U-2 without Khrushchev’s authority, and a submarine captain out of

contact with Moscow ordered a nuclear torpedo readied.”’
What ended it was reason, reasserted in two governments, by two men who had seen the last war

and chose a blockade, a back channel and a secret compromise over the strike.

A model that read the governments alone would have seen neither the danger nor the escape.

Thucydides: what each actor wants

In 432 BCE, Athenian envoys at Sparta answered the charge of empire by naming the motives that had
driven it: fear, honor and interest (1.75.3; 1.76.2). The triad has since been read as the realist’s account of

what moves states, and Richard Ned Lebow built a cultural theory of international relations on it.*®

Thucydides did not offer it as a law. It is one party’s self-description in a quarrel, and the scholarship warns

against making it universal:

Honor in the History is a distinctively Athenian preoccupation, which Sparta does not share in the

same way.
The order of the three motives differs between the two passages.

Recent textual work argues that honor in the first passage is a later insertion, added to make it match

the second.”’

That contingency is what makes the triad usable. ODAI does not assume that every actor is moved by all
three motives in the same proportion. It asks which motive carries most for this actor at this moment —
economic survival in one state, national honor in another, fear of encirclement in a third — and which of
the three actors within the state is most strongly moved. That is the work of the adversary model, and it is

the guard against mirror-imaging the model exists to provide.
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Thucydides also supplies the line that hybrid war has turned upside down. At Melos the Athenians told
the islanders that “the strong do what they can and the weak suffer what they must.”*’ In the gray zone
between war and peace the inversion is often closer to the truth: the weak do what they can, and the
strong suffer what they must. A weaker actor with drones, proxies and a narrative can impose costs that a
stronger one, bound by law, alliance and public opinion, cannot answer in kind. The adversary model asks,

for every actor, which way round the Melian rule runs in this case.

Thucydides has no motive that corresponds to Clausewitz’s chance. He did not ignore chance: fortune runs
through the History, nowhere more than at Pylos. But chance is not a reason anyone gives for acting. The

gap is instructive, and we return to it below.

Boyd: where the effects land

Boyd’s briefing Patterns of Conflict set out to expose the nature of moral, mental and physical conflict, and

ranked the three in that order of importance.®’

Physical: materiel, terrain and kinetic force.
Mental: cognition, and the orientation that shapes observation, decision and action.

Moral: the bonds that let an organization exist as one whole, and its will to go on.

Boyd broke the moral plane into a triad of its own. Moral conflict works by magnifying menace,
uncertainty and mistrust inside the opponent, so that fear, anxiety and alienation overcome the courage,
confidence and esprit that held the opponent together. Boyd argued that physical attrition alone is as

likely to stiffen an enemy as to break him: a bomb does not sever a moral bond, and often tightens it.

What Boyd described as a mechanism now exists as a weapon. Cognitive warfare destroys an opponent’s
resolve through narrative. Its aim is to convince the other side that it has no hope — that resistance will
only make things worse — so that it gives up before it tries to resist. At its most complete, the target adopts
the attacker’s political objectives as its own, and violence becomes unnecessary. It is Sun Tzu’s supreme
excellence pursued by narrative instead of maneuver. Its modern form — the manipulation of social media,
psychometric targeting, and content manufactured at volume for people and for the machines that feed
them — works on exactly the plane Boyd ranked first. Its munitions are aimed at the moral bonds
themselves: trust in institutions, in neighbors and in the shared facts on which a democracy argues. They
magnify menace, uncertainty and mistrust inside a whole society, in peacetime as in war, degrade the
norms that hold it together, and shift what it counts as acceptable behavior. The effect on any single vote
or decision is hard to measure and much argued over; the corrosion is not the kind of effect that shows up
in a single measurement. Boyd’s ranking was right, and it now cuts against us as well as for us. The moral
plane is where the most consequential fighting of this century is being done, on both sides of the line

between war and peace, and it is the plane a kill chain cannot see at all.

Boyd supplies what the other two do not: an operational vocabulary for the moral plane. Clausewitz tells
the staff that passion exists and where it lives. Thucydides tells it what the passion is about. Boyd tells it

what an action does to that passion once it lands — whether the action is a strike, a sanction or a lie
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engineered to spread. That is why ODALI’s catalogs hold the techniques of cognitive warfare and deception:
blue, to see when they are aimed at us; red, to read the adversary’s; gray, to understand the populations

both are trying to move.

Reading the three together

CLAUSEWITZ (ACTORS AND FORCES) THUCYDIDES (MOTIVES) BOYD (PLANES)
The will (least calculable) The people: passion Fear, honor Moral
The contest of minds The military: chance and creative genius - Mental
The calculable The government: reason Interest Physical

The rows run from the least calculable to the most. The alignment is real but not exact, and the analysis

lives in the misfits.
The will row holds two of Thucydides’ three motives. This is his quiet verdict that states act mostly
from drivers they later dress up as calculation.

The middle row has no motive, because chance is not chosen. It is the row in which the staff’s own

orientation is tested.

The bottom row is the only one the kill chain was built to see. Targets struck, sorties flown and
munitions expended are all physical measures in the calculable row. The top two rows are where wars

are decided, and where conventional models have least to say.

Read as three lists, the triads are a seminar exercise. Read as three axes, they form a structure a staff can
run against every actor in the system. For each state, and for each of the three actors within it, the
structure asks three questions:

1. What is the balance of passion, chance and reason, and which way is it moving?

2. Which motive — fear, honor or interest — is driving this actor now, and is it the same motive that drives

the other two?

3. On which plane will a given action land, and what will it do to this actor’s will?

The second question is the 2023 rule in working form. The answer for the people and the answer for the
government are seldom the same, and the difference is often the most important finding the analysis

produces.

Where it sits

The triple trinity lives in Orient, at the center of the ODAI triangle. Boyd drew orientation as fed by
genetic heritage, cultural traditions, previous experience and new information. That is the qualitative

material from which a picture of the situation is built, and the material most staffs leave to instinct.
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The triple trinity gives that material structure without pretending to put numbers on it. ODAI does not
score will, legitimacy or honor. It makes their configuration visible and asks the staff to weigh it, which is

the translation layer the discipline exists to supply.

Feedback in the triangle runs both ways between Orient and every point, so the balance is read again on

every pass. Clausewitz’s magnets do not hold still, and neither does the model.

What the triple trinity leaves out. Nothing in it is new, and that is the point. Each triad is well known.
What is new is holding them together, for every actor, while the problem is moving, which no staff has had
the capacity to do — and which no staff will be organized to do until the staff itself changes. That is the

subject of the next section.

10

Military innovation and the organization

The traditions so far explain how judgment works and how it fails. None of them explains why an
institution that knows all this still buys the machine and leaves the rest alone. The historians of military

innovation do.

Murray and Millett. Williamson Murray and Allan Millett’s study of military innovation between the
world wars is the closest thing the field has to a controlled experiment. The major powers faced the same
new technologies — the tank, the aircraft, the radio, the aircraft carrier, radar — in the same two decades,
and drew very different results from them.®” The Germans and not the French made armored warfare out
of the tank; the Americans and the Japanese, more than the British who invented it, made a strike weapon
out of the aircraft carrier; the Marine Corps, almost alone, made amphibious assault a doctrine rather than
a hope; the British, who were behind in most things, built the integrated air-defense system that won the
summer of 1940, because they had a defined problem and organized radar, fighters and ground control
around it. The finding that runs through the volume is that technology decided nothing. The forces that
innovated successfully combined new technology with new organization and new doctrine, on a specific
operational problem they had chosen to solve, in a culture willing to examine its own performance
honestly — in exercises, war games and after-action study that were allowed to produce unwelcome results.
Those that bought the machines without the rest got the machines and nothing else, and in 1940 the

French had more and better tanks than the Germans.

Guderian and the sequence. The tank arrived on the Somme in September 1916, and it was not
Blitzkrieg: the tank is a thing, and Blitzkrieg is what was done with it. It took until 1939 for an army to
work out how to use it to decisive effect, and the officer credited with working it out was a signals officer,
not a tank officer. Heinz Guderian’s insight was that tanks and aircraft could be linked by the technology
he knew, small mobile voice radio, so that a mass of armor and the aircraft above it could be commanded
as one moving force.® He then had to fight the cavalry to get the technology adopted, and the Germans

built a new organization around it, the panzer division. The organization found new tactics in the field.
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After Poland, a campaign that was still superb, the army reviewed its own performance and retrained
before France, and only after many iterations did what worked become doctrine. Even the name came
afterward. ODAI’s founders read the episode as four stages — technology, organization, tactics, and what
works, written down (then called doctrine; ODAI calls it the innovation catalog) — multiplied by iteration;
the ordering is theirs, not Murray and Millett’s. Without new tactics there are no new operations, and
without new operations no new strategy. Al is the twenty-first century’s tank, and on its own it will do

what the tank did on the Somme.

The staff that has not changed. The organization in question is older than any of the technologies. The
staff system every modern headquarters runs was built by Berthier for Napoleon: a commander’s intent
converted into orders, orders descending through echelons, reports ascending, and the work divided into
bureaux by function — the ancestors of the numbered staff sections on every joint staff today. The
Prussians systematized it and added the education; the Americans adopted it; the reforms of 1986 made it
joint.®* Each reform changed one leg at a time — the organization, the education, what the staff ran on —
and none could change the one thing that fixed the staff’s capacity: the number of minds in the room and
the hours in the day. Every advance in information made that ratio worse. It is the leg Al changes, and the

reason the other two can now change with it.

From doctrine to the innovation catalog. A line widely attributed to General Mattis calls doctrine the
last refuge of the unimaginative.®® He was right about the misuse: doctrine hidden behind, treated as
scripture, enforced against a world that has moved on. Done properly, the fourth stage is the record of
what innovation has shown to work, so that the next army does not have to discover it again. ODAI calls it
the innovation catalog: machine doctrine for the moment, constantly evaluated, updated and improved,
and fed directly by every after-action review. The Ukrainians have written theirs continuously since 2022,

on the ground, by finding what works and keeping it.

The war game as laboratory. Between the wars the Naval War College fought the war with Japan in its
game rooms many times before it was fought once. Nimitz said afterward that the war with Japan had
been gamed there so often and in so many ways that almost nothing in it came as a surprise — except the
kamikaze.®® The interwar games were used to speculate about the future, not to certify a narrative or a
weapons program, and they were allowed to be lost. War-gaming since has too often been used to confirm
what the sponsor already believed. In the Millennium Challenge of 2002, Paul Van Riper, the retired
Marine general playing the adversary, sank much of the fleet in the opening days by means the script had
not anticipated; the game was stopped, the fleet refloated and the script restored.®” ODAI’s war-gaming
function exists to keep the adversary free to win, because a game the red side cannot win teaches nothing

the sponsor did not already believe.

Operational design. The design tradition taught at the Army’s School of Advanced Military Studies, and
the practice of reframing that Van Riper championed in the Marine Corps, treat the commander’s first
task as understanding the problem rather than solving it, and expect the frame to be revised as the

situation moves.“® Design meets Rittel and Webber here. There is no end state in a wicked problem, only
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the next state, and constant refinement, never perfection, is the essence of both operational design and
ODAUI’s helix.

Adhocracy. Warren Bennis coined the word adhocracy in 1968 for organizations assembled around
problems rather than functions, and Alvin Toffler made it famous two years later.®” The idea suits the staff
Al makes possible. The Napoleonic staft divides the work by function and echelon because, without a
machine to hold the science of war, numbers of officers were the only way to hold it. With the machine, a
planning cell can be small — assembled for the problem, at whatever echelon the problem sits, and
disbanded when it is solved: a small staff with the expertise of a large one. The research on group size
points the same way: beyond a handful of people, each addition costs a group more in coordination than it

adds in thought.”®

Open mode and closed mode. John Cleese’s lecture on creativity distinguished the open mode, relaxed,
playful and tolerant of ambiguity, from the closed mode, purposeful and under pressure, and argued that
good work needs both, in sequence: open to find the answer, closed to execute it.”' MILab’s creativity-
culture series built a staff method on the distinction, calling the second the action mode.”” Military staffs
live almost entirely in the action mode. ODAI’s Deliberate step is where the open mode is protected, and

the triangle’s feedback is how the staff returns to it when the action mode has stopped producing results.

The profession. Samuel Huntington defined a profession by three things: expertise, responsibility and

corporateness.’” The definition explains why ODAT’s catalogs are curated rather than scraped. Expertise is
what the profession knows and others do not; responsibility is to the society it serves; corporateness is the
profession’s own judgment of what counts as competent work. The catalogs are built by the profession, for

the profession, and a machine that learned its war from the open internet would hold none of the three.

What the innovation literature leaves out. It explains why technology fails without organization and
doctrine, but it was written about machines that did not think. It does not say what happens when the new
technology is itself an instrument of judgment, or how to keep the human in charge of a tool that can
reason faster than the staff it serves. That question has a tradition of its own, older than the laboratories

now racing to answer it.

11

Al safety: capability and control

The question has been asked since the machine was invented, and it was first asked, like so much else in

this paper, at Bletchley Park.

Turing and Good. Alan Turing, who led the attack on the German naval Enigma in Hut 8, whose decrypts
Hinsley’s naval section read, put the question in a lecture in Manchester in 1951. Once machines began to
think, he argued, it would not take long for them to outstrip our feeble powers: “At some stage therefore

we should have to expect the machines to take control”’* His statistical assistant in Hut 8, I. J. Good, was

© 2026 HEURISTKA LLC - WWW.OD-AI.Al - INFO@OD-AI.AI 23



ODAI INTELLECTUAL HERITAGE - WHAT A JUDGMENT MACHINE RESTS ON ;o‘"

HEURISTKA

among the subtlest thinkers Bletchley produced. With Turing he worked out how the codebreakers should
weigh fragmentary evidence, in a unit Turing called the ban, and after the war Good set the method out in
Probability and the Weighing of Evidence.”® It is the arithmetic beneath reasoning from fragments, and
beneath what Tetlock would later find in the best forecasters: updating in small steps, each step the weight
of a new piece of evidence. In 1965 Good gave Turing’s warning its modern form. “The first
ultraintelligent machine is the last invention that man need ever make,” Good wrote, “provided that the
machine is docile enough to tell us how to keep it under control”’® The proviso is the whole of the Al-
safety field in a clause. It also locates the answer where Bletchley located its own: not in the machine alone,

but in the relationship between the machine and the people who must judge what it tells them.

Wiener. Norbert Wiener, the founder of cybernetics, supplied the warning that heads ODAI’s Al-safety
paper. If we use a machine “whose operation we cannot efficiently interfere” with once it has started,
because its action is too fast and irrevocable for us to intervene, then we had better be quite sure that the
purpose put into it is the purpose we really desire, “and not merely a colorful imitation of it.””” Two ideas
in that sentence run through ODATI’s design. The first is that speed and irreversibility together set the price
of a wrong purpose, which is why scrutiny in ODAI scales with the consequence of a decision and with
how hard it is to reverse. The second is that the purpose written down is never quite the purpose intended
— the gap later researchers would find, again and again, in machines that gamed the objective they were

given. Machines, like metrics, are relentlessly literal (§7, on Muller).”®

The ironies of automation. The engineers and psychologists who studied automated control rooms,
cockpits and plants reached a finding that the Al debate is only now rediscovering. Lisanne Bainbridge
called it an irony: automation leaves the operator the tasks the designer could not automate, while taking
away the practice that kept the operator able to do them, so that “the more advanced a control system is,
so the more crucial may be the contribution of the human operator.””’ Raja Parasuraman and Victor Riley
sorted the ways people go wrong with automation into misuse, disuse and abuse: trusting it too much,
trusting it too little, and building it without regard for the people who must work beside it.*” John Lee and
Katrina See made the remedy a design goal: trust calibrated to what the system can actually do, neither
more nor less.®’ And Berkeley Dietvorst and his colleagues showed the other half of the problem: people
lose confidence in an algorithm faster than in a human after seeing both make the same mistake, even
when the algorithm is the better forecaster.®” The laboratory studies in §6 show the same failure in

systems that talk back, and ODAI’s answer, creative skepticism, is calibration made into a habit.

The existential-risk tradition. In 2003 Martin Rees, the Astronomer Royal, argued that this century’s
technologies put civilization at risk from error as well as from malice. In 2012 he co-founded the Centre
for the Study of Existential Risk at Cambridge with the philosopher Huw Price and Jaan Tallinn, a
founding engineer of Skype, and in 2014 Tallinn co-founded the Future of Life Institute. Nick Bostrom
defined the control problem: how to keep a system more capable than its makers pointed at what they
actually want. Stuart Russell gave it the formulation closest to ODATI’s. The danger, he argued, lies in the
standard model of Al itself, a machine optimizing a fixed objective, because the objective written down is

never quite the one intended; his remedy is machines that are uncertain about what people want, and

© 2026 HEURISTKA LLC - WWW.OD-AI.Al - INFO@OD-AI.AI 24



ODAI INTELLECTUAL HERITAGE - WHAT A JUDGMENT MACHINE RESTS ON ;o‘"

HEURISTKA

therefore defer to them, ask before acting and allow themselves to be switched off.** From this tradition
ODAI takes its central insight, that control is a design problem, decided by what a system is built to pursue

and by whether people remain able to correct it.

From restraint to engineering. The tradition divides on the remedy. Some of its members ask the frontier
laboratories to pause or to pace themselves. ODAI’s founders doubt that restraint can carry the weight.
Restraint rarely holds when breaking it pays — the naval limits agreed in Washington in 1922 lasted until
Japan gave notice in 1934, and lapsed at the end of 1936 — and where restraint has held, it held because it
was verified and enforced.®* The governance that works in other dangerous fields is engineered and
inspected: aviation’s safety investigation, candid because it is privileged, and the regulator with power to

ground an aircraft.®

The rules now being written for Al point the same way. Europe’s Al Act requires that the people
overseeing high-risk systems be able to remain aware of automation bias; the U.S. Defense Department
requires that autonomous weapon systems be designed to allow appropriate levels of human judgment
over the use of force; and civil society’s Pro-Human Al Declaration asks that people keep the authority and
capacity to understand, guide and override the systems they use.* Each states a requirement. None says
how judgment is to be kept whole at the moment of decision, when the machine is fluent, fast and usually
right. And as Edsger Dijkstra observed of software, testing can show the presence of a flaw, never its

absence. Testing alone cannot show a system safe; it has to be kept correctable.®’

What ODAI takes. Read together, these traditions describe the layer where ODAI works. Russell’s
deferential machine is a design principle for the model; ODAI supplies the other half, at the layer around
the model where people and machines decide together. That is the difference between a human in the loop
and human-guided Al. A human in the loop is a position in the machine’s process, and it erodes as the
machine grows more capable, because the person at the checkpoint defers more — Bainbridge’s irony, at
the scale of AI. Human-guided Al is an epistemology of human cognitive dominance over the machine: a
theory of how knowledge is formed, tested and owned, in which the person, not the model, holds
authority over what counts as known. The person frames the problem and the machine tests the frame;
the machine questions the person and the person questions the machine; and the person decides what the

machine’s evidence is worth, and records why.

Wiener’s two warnings become two disciplines: scrutiny scaled to consequence and irreversibility, and a
purpose stated before the machine is set to work and tested against what it then does. A warning cannot be
cleared with a click, and the record keeps each decision as it was made, on the information of the time,
with the reason given by the person or office that made it. Good’s proviso is met not by a docile machine
but by people who remain able to judge it. ODAI’s Al-safety paper, Judgment Built In, develops the

argument. o

What the Al-safety tradition leaves out. It has studied the machine — its objectives, its capabilities,
whether it can be controlled — far more than the judgment it is meant to serve. The human-factors school
studied the operator at a console; it did not study a staff deciding a wicked problem against an adversary

who adapts. The existential-risk tradition asks how to keep the machine from doing harm; it says less
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about how the people using it can be made better at their own work. Neither offers a theory of the
decision itself, of how judgment fails in a room and how it can be protected there, which is what the rest of

this paper supplies. The practitioners in the next section show what the human brings to that room.

12

The practitioners

Theory earns its place in a staff by producing questions that work in the room. A handful of practitioners

have left questions of that kind.

Powell. Colin Powell’s instruction to every intelligence briefer is a whole method in one line: tell me what
you know, tell me what you don’t know, then tell me what you think — and always distinguish which is
which.® It is Kent’s separation of fact, inference and estimate, and Argyris’s ladder, made into a habit of

command. ODALI puts the instruction to every briefer, human or machine.

Rumsfeld. Rumsfeld’s known knowns, known unknowns and unknown unknowns (§5) became a joke and
remain a method. The hardest category is the third, because finding it requires imagination, and the 9/11
Commission’s verdict on the system was that imagination was exactly what it had run short of.”
Imagination can be prompted. A machine shaped by people who have sat in those rooms can put in front
of a planner the question no one thought to ask, the case no one remembered and the consequence no one

traced.

Churchill. Churchill’s habit of reading Bletchley’s raw decrypts himself (§4) had costs as well as benefits;
his commanders did not always welcome a prime minister reading their intelligence and pressing them on
what it meant. Its principle is ODAI’s all the same: the decision-maker should be able to see the evidence

under the judgment, and the judgment should be able to stand up to his questions.

Eisenhower. Eisenhower’s remark that “plans are worthless, but planning is everything” explains why a
staff process matters more than its product.’’ The plan is overtaken on contact. What survives is the
understanding the planning built, and the staff’s ability to replan from it. ODAI’s audit trail keeps that

understanding after the plan is gone.

Rochefort and Layton. In May 1942 the codebreakers at Pearl Harbor could read only fragments of
Japanese naval traffic. Joseph Rochefort, who ran the station, and Edwin Layton, Nimitz’s fleet intelligence
officer, reasoned from the fragments to an explicit call — Midway the objective, the first week of June the
date, four carriers the force — against the view in Washington that the blow would fall elsewhere and later.
To settle the argument they had Midway report in the clear that its water plant had failed, and watched
the Japanese signal that “AF” was short of water. Layton gave Nimitz the date, the bearing and the hour;
Nimitz positioned his three carriers on the strength of it, and the Japanese lost four.’” The intelligence was
never complete. The orientation was forward-looking, the hypothesis was tested, and the probability call

was made rather than hedged into uselessness. It is the warning tradition, Hinsley’s rule and Boyd’s
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orientation working together, in one of the decisive weeks of the century — and it is the case that shows
what Hinsley’s method does when the warning has standing. Nimitz had decided to trust his intelligence

officers before the fragments arrived.

Mahoney. The practitioners’ questions are still being put, and by the people whose job it is to put them.
On 20 October 2026, in the National War College’s Kennan Lecture, General Christopher J. Mahoney,
Vice Chairman of the U.S. Joint Chiefs of Staff, gave officers preparing for joint command four insights,
each drawn from a pair of strategists.”® The first was that speed is nothing without judgment. He invoked
Boyd to warn that automated systems can validate bad information at speed, deepen cognitive bias and
take in an adversary’s deception, and he reminded his audience that algorithms are not accountable;
commanders are. “Speed does not connote understanding,” he said. “Do not ever outsource your judgment
... Because if you're making the wrong decisions, you’re just losing faster.” The second paired Clausewitz
with Eisenhower: understand the nature of the fight you have, not the fight you want. The fourth drew on
Marshall: candor is a duty, and execution an obligation. “Tell the truth as you see it. Not what the boss
necessarily wants to hear, not what makes the briefing go a little smoother.” Boyd’s orientation,
Clausewitz’s first act of judgment and the briefer’s duty to say what the room does not want to hear are
ideas this paper traces to their sources; here they were put to the next generation of joint commanders by
the second-ranking officer in the armed forces. The Joint Staff published the lecture on the day Heuristka’s
website went live. He identified a problem ODAI was created to fix: how to keep that judgment whole
when machines can process faster than any staff can understand. That it was the Kennan Lecture is fitting.
Kennan’s standard for understanding an adversary from the inside (§8) is the one ODAI’s adversary model
is built to. The correspondence between the lecture and ODAI’s argument runs almost point for point, and
much of it was in print sixteen days earlier, in Smart War, Fast War; What Is ODAI? sets the three side by

side in an appendix.

What the practitioners leave out. They had the questions and, at their best, the judgment to use them.
They did not have the capacity to put every question to every actor while the problem moved. Their
successes depended on rare individuals in the right chair at the right moment. A discipline cannot depend

on that.

What ODAI unifies

Each tradition in this paper contributes a part of ODAI’s design, and each leaves something out that

another supplies.

TRADITION WHAT IT CONTRIBUTES WHERE IT LIVES IN ODAI
Clausewitz The kind of war; friction and fog; genius; the The first question of Orient; the four
trinity layers; the triple trinity
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Boyd

Hinsley and Bletchley

Kent, Heuer, Wohlstetter,
Grabo, Whaley

Kahneman and Tversky,
Gigerenzer, Klein, Tetlock,
Janis, Simon

Meadows, Senge, Holland,
Rittel and Webber, Muller,
Rosling, Carr

Schelling, Jervis, Brodie,
Kennan, Gray, Freedman, Nye,
Sun Tzu

Clausewitz, Thucydides and
Boyd together

Murray and Millett, Guderian,
design, Bennis and Toffler,
Cleese, Huntington

Turing and Good, Wiener,
Bainbridge, Parasuraman and
Riley, Lee and See, Dietvorst,
Rees, Bostrom, Russell, Dijkstra

Powell, Rumsfeld, Churchill,
Eisenhower, Rochefort and
Layton

WHAT A JUDGMENT MACHINE RESTS ON

WHAT IT CONTRIBUTES

Orientation as the center; destruction and
creation; the moral plane

Reasoning from fragments; the anomaly that
breaks the frame; warning given standing

Fact, inference and estimate; analysis of
competing hypotheses; signal and noise;
intent; deception

Named biases; ecological rationality; tested
intuition; the pre-mortem; calibration;
groupthink; bounded rationality

Feedback and visibility; the ladder of inference
and the learning organization; emergence;
wicked problems; the limits of metrics;
possibilism

Interdependent decision; the deterrence and
spiral models; new conditions, new theory; the
adversary on his own terms; legitimacy

Actors and forces, motives, planes

Technology, organization and doctrine; the
sequence (ours): technology, organization,
tactics, the innovation catalog; framing; the
staff built around the problem; the open mode;
the profession

The purpose put into the machine; control as a
design problem; the ironies of automation;
calibrated trust; the deferential machine

Questions that work in the room

Und
g

Hs’unls'nu
WHERE IT LIVES IN ODAI

The ODAI triangle and the helix:
Orient, Deliberate, Act/Audit,
Iterate

The epistemic frame; Hinsley’s rule;
a new source of warning given
standing before it is needed, and

every override signed

The uncertainty-mapping engine;
Grabo’s five questions; the deception
catalog; the minority view kept
audible

The cognitive bias catalog; the
decision-discipline engine; the
scored audit trail

The helix’s feedback; the audit trail
as memory; measures of
effectiveness over measures of
performance

The adversary model; blue, red and
gray; the strategic-inaction engine

The triple trinity, in Orient

The case for reform; ODALI as the
platform for the new staff; the
human-guided interface; curated
catalogs

Human-guided Al, an epistemology
of human cognitive dominance;
scrutiny scaled to consequence; flags
that cannot be clicked away; the
record

Every briefing ODAI supports

Where the traditions disagree, and what ODAI does with it. The summary promised that the

disagreements would be used rather than hidden, and the paper has kept a list. Kahneman and Gigerenzer

disagree about whether a heuristic is a fault; ODAI names the shortcut with the one and tests its fit with
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the other. Kahneman and Klein disagreed about intuition and settled on a condition; ODAI applies the
condition and finds strategy mostly fails it. Thucydides has no motive for Clausewitz’s chance; ODAI
keeps the empty cell, because it marks the row in which the staff’s own orientation is tested. Boyd drew a
circle; ODAI draws a triangle and says whose drawing is whose. Allison’s models are kept and his history is
set aside. Mattis’s line on doctrine is quoted as a caution and then turned around. Jervis’s two models of
the adversary contradict each other, and the contradiction is the question ODAI asks. Part of the
existential-risk tradition would pause the frontier; ODAI doubts that restraint which rewards whoever
breaks it can hold, and engineers judgment in wherever Al is already used. Russell builds deference into
the model; ODAI builds human cognitive dominance into the layer around it, and treats the two as

complements. A lineage in which everyone agreed would be a lineage no skeptic should trust.

The four layers. The traditions also sort by altitude. At the top is the world system, volatile, uncertain,
complex and ambiguous, which the systems thinkers and the strategic theorists describe. Below it is the
statesman, who sets the purpose; Clausewitz and Brodie speak to him. Below that is the commander, who
turns purpose into design; Boyd, the design tradition and the practitioners speak to him. At the bottom is
contact, where the design meets reality, and where Hinsley’s fragments and Grabo’s indicators first appear.

ODAI reads all four layers on every pass, because a failure at any one of them propagates to the others.

The three engines. The lineage converges on three things ODAI does. Uncertainty mapping separates the
knowns and the known unknowns from the generators of unknown unknowns, and searches for the false
knowns and the stranded knowns — the knowledge that is in the building but has not reached the decision.
Decision discipline tests the coherence of political aims, timing against speed, and action against inaction,
putting the staff’s reasoning through the catalogs and the structured techniques before it reaches the
commander. Strategic-inaction analysis closes the blind spot in every conventional framework by assessing
the consequences of the null option: whether to act at all, and what not acting would cost. All three are
human-guided. The machine proposes; the profession decides. ODAI does not compute answers. It

computes the conditions under which answers can be trusted.

Why now. The traditions in this paper have been available for decades, some for centuries. They were
never joined into a working discipline, because no staff could hold them all at once, for every actor, while
the problem moved. Simon explained why: the mind is bounded, and the staff was the organizational
answer to the bound. Artificial intelligence offers a second answer. It can hold the science of war — the
catalogs of what is known, the record of what has happened, the techniques for testing a judgment — and
put it in front of the people who must practice the art. That is the division ODAI is built on: the science of
war at every planner’s fingertips through the machine; the art of war done by humans, iterating with one
another up and down the chain. Murray and Millett supply the warning that goes with the opportunity. A
technology adopted without the organization to use it, and the tactics that organization finds and the

record of what works, has never changed warfare, and Al will be no exception.

The discipline. Heuristka calls the discipline cognitive-heuristic intelligence: the systematic improvement
of human judgment under uncertainty, complexity and adversarial adaptation. Its name joins the Greek

heuriskein, to discover, to uncover what is hidden, with -kq, for the craftsman. It joins two lineages, which
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the founders carry: the epistemic tradition of Bletchley Park, passed from Hinsley to his student, and the
practitioner tradition of military operations. Its creed begins with the name: Uncover what is hidden.

Augment judgment. The commander decides.

The judgment chain is old. Clausewitz described its first link, Hinsley lived its hardest test, and Boyd drew

its center. What is new is an instrument that lets a staff practice the whole of it at once.
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