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A NOTE ON HOW THIS BOOK
WAS MADE

This book is a human—AI effort. For the past three years I have been
building the agentic architecture that today is a team of agents — Al
researchers and analysts — that apply the Business Engineer discipline
rigorously: the mental models, the analytical instruments, the habit of
reading a company's print and a century's history the same way, quarter
after quarter. The theses, the judgment, and the errors in what follows
are mine; the research depth, the re-measurement of every figure at each
edition, and the drawing of the plates in the house register came through
that team, working under my direction and to my standards.

I say this not as a disclaimer but as a description of the method —
and as a small piece of evidence for the book's own subject. The harness
through which this analysis is produced is one of the layers this book
maps. Where the intelligent fabric compounds, and who holds title to it,
is a question I have had to answer for my own work before asking it of

anyone else's.

— G. C., August 2026
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THE AI SUPERCYCLE

Introduction — In Search of the
Proper Analogy

On the morning of September 18, 1873, the most trusted bank in America
stopped paying. Jay Cooke & Company — financier of the Union war
effort, underwriter of the transcontinental dream — had spent three years
selling bonds for the Northern Pacific, a railroad across land that almost
nobody lived on yet, and when the bond sales slowed, the bank died of it.
The stock exchange closed its doors for ten days. Credit froze from New
York to Vienna; within two years a quarter of America’s railroads had
defaulted; the depression that followed ran so long that it held the name
“the Great Depression” for sixty years, until the 1930s produced the one
that took it.

Every generation that builds too much infrastructure on borrowed
money eventually receives the same letter from history, postmarked 1873
— and the Al buildout, with its three-quarters of a trillion dollars a year
of capital expenditure and its funding stack migrating from cash flow to
credit, receives it weekly. The comparison is usually offered as a
prophecy: this is what happens next. And it is exactly here that the
delusion begins.

The delusion of 1873 is reading a financing story as a
demand story. Freight did not stop in 1873; it grew through the
depression. The trains ran. The country kept laying track — American rail
mileage roughly tripled between 1870 and 1900, most of it built after the
panic supposedly exposed the whole enterprise as a mania. What failed in
1873 was paper: bonds mispriced, holding structures over-levered, a
banking system that had confused an underwriting pipeline with a

balance sheet. The paper died; its holders were ruined; the physical
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THE AI SUPERCYCLE

assets passed at a discount into stronger hands and kept operating the
next morning. Read as the build was a mistake, 1873 is a delusion. Read
as the paper was mispriced while the build was real, it is one of the most
instructive episodes in financial history — a lesson about who holds the
risk, not about whether the railroad should exist. And the second half of
the delusion is treating the panic as an ending. The railroad buildout
absorbed four financial panics — 1857, 1873, 1893, 1907 — inside one
continuous half-century expansion. The cycle did not pop. It molted, four
times, each time shedding a financing structure and keeping the
infrastructure.

Once 1873 is read correctly, the rest of the standard analogy shelf
sorts itself quickly, because each candidate turns out to be right about
one layer of the present buildout and wrong about the whole. The bear’s
favorite, the fiber glut of 2000, fails the first test any analogy must pass:
the demand test. The fiber went dark — years after the bust, only a small
fraction of the capacity laid had ever carried light — whereas the present
cycle’s compute runs at capacity the day it energizes, against more than a
trillion dollars of contracted forward demand. Whatever this is, it is not
capacity without customers. The British railway mania of the 1840s —
capital destroyed wholesale, a third of authorized lines never built —
rhymes with the speculative private fringe of any buildout, and with
nothing else; it was return-chasing all the way down, and it sorted
accordingly. Samuel Insull’s collapsing utility pyramid of 1932 rhymes
with one thing precisely: holding structures and special-purpose vehicles
stacked over real assets. The telecom vendor-financing disaster of 2001
rhymes with supplier balance sheets standing behind customer credit.
The shale decade rhymes with cash burn outrunning well-level returns.
Each analogy illuminates a layer. Each fails as a whole, and they fail
for the same reason: they are one-market analogies aimed at a
structure that is not one market. A stack of nine layers running on
four clocks does not have an 1873; it has, potentially, a different disaster
available to each layer — which is why this book will use each of these

episodes where it actually fits, and none of them as the master key.
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THE AI SUPERCYCLE

What the shelf does yield, examined together, is the variable that sorts
it. Line up the historical buildouts that destroyed their capital against the
ones that compounded through their panics, and the discriminator is not
technology, not leverage, not even valuation — it is who underwrote
demand during the years when buying made no commercial
sense. The compounders had an underwriter that did not need the
returns: the American railroads had land grants and mail contracts; rural
electrification had the state; and the greatest compounder of them all had
the Minuteman missile and the Apollo program. The destroyers — the
1840s mania, the fiber glut, vendor-financed telecom — were return-
seeking all the way down, and when the returns paused, so did everything
else.

Which is what finally locates the proper analogy. Only one prior
buildout matches the present one on the object itself — compute; on the
presence of a self-fulfilling law coordinating the capital; on diffusion
through talent and licensing; on a fenced, contested, dual-use geopolitics;
and only one ran all the way to completion, so that its outcome is fully
known. The first silicon age is not an analogy for the Al supercycle. It is
the control experiment: identical on nearly every mechanism, differing
on essentially one variable — the identity of the demand underwriter,
state then, private balance sheets now. An experiment that matches on
everything except one variable is not a weaker comparison than the
colorful disasters on the shelf. It is the only kind of comparison from
which anything can actually be inferred. And one caveat must be attached
to the experiment before it runs, because it is the honest limit of this
book: the control experiment matches the mechanisms, not the
consequences. The first silicon age merely computed — and even so, the
“weird supercycle” of the 1950s—70s rewrote the economic and social
fabric of every country it touched, in ways nobody who priced the
buildout foresaw. This time the fabric being woven is itself intelligent —
the first infrastructure in history whose product participates in its own

diffusion, its own design, and its own successor generations. The analogy
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THE AI SUPERCYCLE

can price the buildout. It cannot price what the buildout builds. That is
the book.

1840s - the mania 1873 - the railroads THE CONTROL EXPERIMENT

The First Silicon Age

1947-2016 - outcome fully known

a third never built the paper died; the road tripled

| I Ry

2000 - the fiber glut 1932 - 2001 - the pyramids

same object - same laws - same fence —
one variable changed:

the capacity went dark SPVs - vendor financing

four panics, one continuous build — mileage tripled 1870-1900

—O O O O— the cycle did not pop. it molted.

1857 1873 1893 1907

‘who underwrites the demand

FRONTISPIECE — IN SEARCH OF THE PROPER ANALOGY

Each candidate is right about one layer and wrong about the whole. Only one prior

buildout is a control experiment.

THE THREE MECHANISMS

The most expensive misunderstanding in technology is the belief that
supercycles are won by invention. They are not. The transistor was
invented at Bell Laboratories in December 1947, and Bell Laboratories
captured almost none of the industry it created. The transformer
architecture was published by Google in 2017, and within six years every
one of its authors had left, the frontier of the technology sat in companies
that did not exist when the paper was written, and Google was spending
historic sums to defend a position it had, in principle, invented.

What decides a supercycle, both times, is a set of three mechanisms
that operate around the invention rather than inside it.

The first is the diffusion regime — the rules, formal and informal,
governing who gets the technology, how fast, and on what terms. The
chip era ran on forced openness at home and controlled transfer abroad:

an antitrust consent decree that made the transistor licensable to anyone,
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symposia that taught the licensees how to build it, and an export fence
that decided which foreign factories got the process and which got
nothing. The Al era began with voluntary openness — papers published,
weights sometimes released, talent free to walk — and is now mid-way
through constructing its own fence.

The second is the demand underwriter — whoever buys the
technology before it makes commercial sense, at prices no market would
pay, in volumes that drag the cost curve down to where a market
becomes possible. In the first silicon age that underwriter wore a
uniform: the bomber programs, the Minuteman missile, and the Apollo
Guidance Computer bought the majority of America’s early integrated
circuits and, in doing so, paid the tuition for everyone who came after.
This is the axis on which the AI supercycle inverts its
predecessor. The demand underwriter of the current build is not the
state. It is a set of private balance sheets — hyperscaler cash flows, bond
markets, lease books, special-purpose vehicles, and supplier guarantees
— carrying a class of risk that, in the 1960s, the taxpayer carried without
ever being asked.

The third is the self-fulfilling law — a projection, drawn from a
handful of datapoints, that the industry collectively decides to finance
into truth. Moore’s law was never physics. It was a coordination device: a
straight line on log paper that told every participant how much to invest,
on what schedule, against what expectation of everyone else. Scaling laws
play the same role today, and the trillion-dollar capital commitments of
the mid-2020s are exactly what Moore’s line was in 1965 — a bet that the

line continues because enough money believes it will.
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THE AI SUPERCYCLE

1 - THE DIFFUSION REGIME 3 . THE SELF-FULFILLING LAW

THE
SUPERCYCLE

2 - THE DEMAND UNDERWRITER

THE THREE MECHANISMS — ONE MACHINE, THREE
CONTROLS

Diffusion decides who gets it; the underwriter buys it before it makes sense; the law

coordinates the capital.

This book reads the AI supercycle through the first one, chapter by
chapter, mechanism by mechanism. Each chapter takes an episode or a
law from the first age — the consent decree, the traitorous eight, the
Minuteman order book, Moore’s extrapolation, Rock’s cost curve,
Dennard’s scaling, the SGS-Fairchild license, the Soviet copying doctrine,
the Japanese memory war, the invention of the foundry, the GPU decade
that bridged the two ages — and holds it against the corresponding
structure in the current build. The historical half of each chapter is not
decoration. It is the control experiment: the one previous time humanity
ran a compute supercycle to completion, with the outcome fully known.
The argument that emerges is neither the bull case nor the bear case
as usually argued. It is structural. The demand is real both times; the
invention diffuses both times; the laws hold both times, until physics or
finance ends them. What differs — the thing this book keeps returning to
— is who holds the risk while the cost curve is being paid down. The first
silicon age socialized that risk and privatized the eventual returns, and it
worked. The second is attempting something that has never been done at
this scale: to finance a strategic technology race almost entirely on
private credit, private equity marks, and corporate guarantees, with the

state arriving late and partially. Whether that financing structure can go
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the distance is the open question of the decade, and the last two chapters
put numbers on it.

One note on method. Wherever this book quotes a figure about the
current cycle, the figure carries its range, its source class, and its date,
because the honest answer to most quantitative questions about Al in
2026 is a band, not a point. The historical figures are steadier — sixty
years of scholarship have settled most of them — which is precisely why
history is useful: it is the half of the comparison we can actually measure.

The book moves in three parts. Part One is the control experiment:
the first silicon age and its long aftermath, 1947 to 2016, told as eleven
braided chapters, each pairing a historical mechanism with its modern
mirror. Part Two grounds the present — where the buildout actually
stands in mid-2026, read across its three governing layers: the
geography, the money, and the technology. Part Three assembles the
instrument this publication has spent the cycle constructing: the Map of
AI — the layers, the clocks, the joints, the incidence of the cost and the
location of the return — and closes on what the cycle, like its predecessor,

will ultimately select for.
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PART ONE

The First Silicon Age

The control experiment: the one previous time humanity
ran a compute supercycle to completion, 1947-2016 —

with the outcome fully known.



THE AI SUPERCYCLE

|

The Lab That Gave It Away

In December 1947, John Bardeen and Walter Brattain, working under
William Shockley in Murray Hill, New Jersey, produced the first working
point-contact transistor. Bell Laboratories was, at that moment, arguably
the most productive industrial research organization ever assembled —
and it was owned by a regulated telephone monopoly that would never
build the industry its invention implied.

The reason is the diffusion regime. AT&T sat under standing antitrust
pressure that hardened into the 1956 consent decree, which confined the
company to common-carrier telephony and required it to license its
existing patents to all comers. Even before the decree, Bell had begun
licensing the transistor for a modest advance against royalties, and — the
detail that mattered most — it taught the licensees how to build the thing,
in the now-famous transistor symposia of the early 1950s, where
engineers from any paying company could sit for days of lectures on
semiconductor metallurgy and take the notes home. Among the
attendees were the companies that would build the industry, including a
small Japanese firm that would become Sony. The transistor did not
leak out of Bell Labs. It was pushed out, by a regime that made
openness compulsory — and the United States got a semiconductor
industry instead of a semiconductor department inside a phone
company.

Seventy years later, in June 2017, eight researchers at Google
published “Attention Is All You Need,” the paper describing the
transformer — the architecture beneath every frontier AI model since.

Google’s diffusion regime was voluntary where Bell’s was compulsory,

18



THE AI SUPERCYCLE

but the effect rhymed. The paper was public. The follow-on work was
largely public. The people were free to leave, and all eight authors did,
founding or joining the companies that now define the field. The
organization that most fully capitalized on the transformer in its first five
years was not Google but OpenAl — a lab that existed, in part, because

Google’s own research culture kept publishing the map.

Bell Labs Google

1947 2017

the tral]sistor the tra anormer

RCA TI IBM
GE Sony . Anthropic Mistral

CONSENT DECREE - SYMPOSIA OPEN PUBLICATION - DEPARTURES
licensing forced open diffusion chosen, then regretted

Seventy years apart, the same shape: invented in a lab that could not hold it.

PLATE I — TWO LABS, ONE PATTERN

The inventing institution rarely captures the cycle. The diffusion regime decides who

does.

The lesson is not that openness is a mistake. Bell’s forced licensing is the
single largest reason the American semiconductor industry existed at all;
Google’s open publication is the single largest reason a competitive Al
industry exists rather than one company’s internal capability. The lesson
is that invention and capture are separate games, and the
diffusion regime is the referee of the second one. An institution
can win the first game absolutely and still watch the second one from the
stands.

The lesson has a corollary that the rest of this book keeps testing:
once a diffusion regime is set, reversing it is nearly impossible. Bell could

not un-license the transistor; Google cannot un-publish the transformer;
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THE AI SUPERCYCLE

the open-weight model cohort of the mid-2020s cannot be recalled from
the world’s hard drives. Diffusion regimes are one-way doors. The
strategic choices that matter are made at the door, usually casually,
usually by people optimizing for something else — regulatory relief in
1956, academic prestige in 2017 — and the industry then lives inside the

consequences for fifty years.

OPENS ONE WAY

o

\

no handle on the far side

1956 - THE CONSENT DECREE 2017 - OPEN PUBLICATION
PLATE I‘-A — DIFFUSION REGIMES ARE ONE-WAY DOORS

Set casually, by people optimizing for something else — then lived inside for fifty

years.
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I1

The Eight Who Left

William Shockley left Bell Labs, went home to Palo Alto, and in 1956
founded Shockley Semiconductor Laboratory to commercialize the
transistor he had co-invented. Within eighteen months, the eight best
people he hired — Noyce, Moore, Hoerni, Last, Roberts, Kleiner, Grinich,
Blank — walked out together, unable to work under him, and with
backing arranged through a young investor named Arthur Rock they
founded Fairchild Semiconductor. Shockley called them the traitorous
eight. History calls them the founding generation: from Fairchild came
the planar process, the practical integrated circuit, and then — as
Fairchild’s own management failed to hold its people — Intel, AMD,
National Semiconductor, and a genealogy of hundreds of firms that
industry historians map like a family tree. Silicon Valley is,
organizationally, the result of one company’s inability to retain

eight employees.
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Shockley Semiconductor - 1956 Google Brain - 2017
(] [ ] L L [ ] . L] . L] L] L] L] . L] L L]
THE EIGHT - 1957 THE EIGHT AUTHORS - ALL GONE BY 2023
Fairchild
Intel AMD National ~ Signetics Intersil AMI Cohere  Character Adept Essential Sakana NEAR
the “Fairchildren”: hundreds of firms trace to one exit plus the lab diaspora: DeepMind — OpenAl — Anthropic — ...

In a talent-transferable regime, every sufficiently important lab is the parent of its own competition.

PLATE II — THE DIASPORA ENGINE

Talent flows are the real technology transfer — 1957 and 2017 run the same

genealogy.

The mechanism deserves precision, because it is the second half of the
diffusion regime. Patents and papers transfer the artifact; people transfer
the capability — the thousand unwritten judgments about how the
process actually behaves. California’s refusal to enforce non-compete
agreements meant that capability was legally free to walk, and it walked
constantly. Every departure seeded a competitor, every competitor bid up
the value of the talent, and the region compounded. The East Coast
electronics establishment, which enforced its non-competes and kept its

engineers, kept them — and lost the industry.
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THE BLUEPRINT

THE PERSON CARRIES THE RINGS

PLATE II‘A — PATENTS MOVE THE ARTIFACT; PEOPLE
MOVE THE CAPABILITY

The thousand unwritten judgments about how the process actually behaves travel

only on foot.

The Al era reran the experiment with the same result. The transformer’s
eight authors dispersed into Cohere, Character, Adept, Essential, Sakana,
NEAR, and beyond. DeepMind alumni seeded OpenAl; OpenAl’s safety-
and-research leadership seeded Anthropic; each frontier lab’s departures
seed the next cohort, including the open-weight challengers. The pattern
is so regular it can be stated as a law: in a talent-transferable
regime, every sufficiently important lab is the parent of its own
competition. The only labs without meaningful diasporas are the ones
that never mattered.

For the businesses running these labs, the implication is
uncomfortable and unavoidable. Retention strategies — compensation,
equity, mission — delay the diaspora; they do not prevent it. The durable
positions in a talent-diffusing industry are the ones that survive the
people leaving: the customer relationships, the distribution, the balance
sheet, the physical plant, the data. Fairchild’s investors learned this when
the company that invented the commercial integrated circuit became,
within a decade, a feeder school for its own market. The frontier labs of
the 2020s, valued as if their research staff were a permanent asset, are
running the same experiment at a hundred times the capitalization —

and the early departures suggest the same result on the same schedule.
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111

The First Customer Wears a
Uniform

Fairchild’s first sale, in 1958, was one hundred mesa transistors to IBM,
at one hundred and fifty dollars each, for the navigation computer of the
B-70 bomber program. No commercial customer on earth would have
paid that price. That is the point. The first customer of the first silicon age
was the American security state, and it bought at whatever price the

technology cost, because its purchasing logic was strategic, not economic.

INVOICE - 1958

To: IBM — for the B-70 bomber program

ther ice tag
100 mesa transistors @ $150
te ation, E
h does nol et

STRATEGIC
BUYER

PLATE III‘-A — THE FIRST ORDER

No commercial buyer on earth existed at that price. That was the point.

The pattern scaled. The Minuteman missile program became the largest
early consumer of integrated circuits, buying thousands of chips a week
by the mid-1960s at qualification standards that forced the industry to
learn reliability. The Apollo Guidance Computer, designed at MIT around
Fairchild’s Micrologic gates, absorbed so much production that

government purchasing — NASA and defense together — took roughly
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sixty percent of all American integrated-circuit output in the
mid-1960s. And because these buyers ordered in volume years ahead of
any commercial market, they did the one thing volume does: they drove
the price down the learning curve, from the order of a thousand dollars
per circuit at the start of the decade to tens of dollars within a few years.
Commercial demand did not overtake military and space purchasing
until 1968—69 — by which point the hard part was over. The state had
bought the industry down its cost curve, funded on the order of forty
percent of early semiconductor research besides, and handed the
resulting price points to the civilian economy. Every consumer
electronics fortune of the following fifty years was built on

tuition the taxpayer had already paid.

= $1,000 per circuit

MINUTEMAN I1 ~60%

of US integrated-circuit

output bought by NASA

APOLLO GUIDANCE and defense, mid-1960s

~40%

of iconductor

ded by

government programs

1960 1962 1964 1966 1968

Commercial demand only overtook military and space in 1968-69 — after the curve had been paid down.

PLATE III — THE FIRST CUSTOMER WEARS A UNIFORM

State procurement bought the integrated circuit down its cost curve before any

commercial market existed.

Now hold that against the current build. The AI supercycle’s equivalent
purchases — the frontier training runs, the gigawatt campuses, the multi-
year compute commitments — are being made at prices no rational near-
term commercial logic supports, exactly as the Minuteman purchases

were. But the buyer is different in kind. The checks are written by
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Microsoft, Alphabet, Amazon, Meta, and a set of labs and intermediaries
funded by venture equity, vendor financing, and debt. Sovereign AI
programs exist — on the order of tens of billions of dollars a year of state-
anchored compute purchasing by the mid-2020s, and growing fast — but
against annual private capital expenditure in the several hundreds of
billions, the state is a minority underwriter of this cycle, where it was the
majority underwriter of the last one.

The inversion cuts both ways, and honest analysis holds both edges.
Private underwriting is faster, less politically constrained, and has
already deployed capital at a pace no appropriations process could
match. But state demand had a property that private demand does not: it
was return-insensitive. The Minuteman program did not reprice its
chip orders when quarterly numbers disappointed, because there were no
quarterly numbers — the purchasing logic was survival, and it held
through recessions, through cost overruns, through years when the
technology underdelivered. Private demand, however conviction-driven,
ultimately answers to income statements and credit markets, and the
later chapters of this book trace exactly when those answers come due.
The first silicon age never had to find out whether its buildout could
survive a margin call. The second one will.

The military’s role went one level deeper than being the first buyer: it
made the market itself. The structure of the first silicon age’s economy
ran in a cascade — strategic demand created the liquid market first,
setting the prices, the qualification standards, and the volumes;
enterprise demand deepened it; and only then was the technology
handed down to consumers, who arrived into markets already made. The
mainframe was sold to governments and corporations for fifteen years
before any household saw a computer; the transistor crossed from
missiles to mainframes to car radios in the same sequence. Consumer
technology was the last stop of the liquidity cascade, not its source — and
everything about the industry’s pricing, reliability culture, and capital
formation was set upstream of the consumer, by buyers whose demand

was strategic and institutional. Hold this structure in mind, because Part
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Two will argue it is being rebuilt in front of us: the thirty years in which
consumers led and markets formed bottom-up will turn out to have been

the anomaly, not the rule.

STRATEGIC - MILITARY

L \\\\ ENTERPRISE
\ — }}\ CONSUMER ‘

19505-70s: missiles — mainframes — car radios 2020s: sovereign + enterprise tokens — the consumer

PLATE III‘B — THE LIQUIDITY CASCADE

Strategic demand makes the market; enterprise deepens it; the consumer arrives into

markets already made.

The order book deserves its numbers, because the scale is the argument.
NASA reckoned it was paying on the order of ten thousand dollars per
pound to lift a spacecraft, so every ounce of electronics removed was
money saved — and the guidance computer that took Apollo to the moon
carried several thousand integrated circuits, at twenty to three hundred
dollars apiece, some two hundred thousand chips over the program. The
Minuteman force consumed more still. Neither buyer asked what the
commercial market would bear, because there was no commercial
market; between them they drove the unit cost of a chip down the
learning curve to the point where a civilian buyer could afford one at all.
That is the underwriter’s job described exactly: absorb the volume before
the volume makes sense. And it closes a loop the present cycle is re-
opening from the other end. Space was the first customer of silicon; it is
now becoming a layer of the map — launch as compute logistics, orbital

racks and satellite constellations as distribution nodes, defense demand
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as an underwriter that never left. The first age’s first customer is

returning to the second age as one of its geographies.

the learning curve, bought down

I

guidance computer

~4,000 chips per unit

the apollo program

the minuteman force

l larger still

VVV

$10,000 PER POUND TO ORBIT

space was the first customer of silicon — and is returning to the second age as a layer of the map

PLATE III-C — THE FIRST ORDER BOOK

Two hundred thousand chips for one guidance program; the missile force bought

more. Volume before the volume made sense.
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A Law Is a Business Plan

In 1965, Gordon Moore — then at Fairchild — wrote a short article for
Electronics magazine extrapolating from five datapoints. Component
counts on integrated circuits had doubled roughly every year since 1959;
Moore projected the line forward a decade and predicted sixty-five
thousand components per chip by 1975. He dressed the speculation in a
sentence that reads today like a thesis statement for the century: the
future of integrated electronics, he wrote, is the future of electronics
itself. There was no scientific basis for the projection beyond the five
points. It proved nearly exact, and in 1975 Moore revised the cadence to a

doubling every two years — the form the world now calls Moore’s law.

Jonents per chip, log

65,000 by 1975 — nearly exact

-
“The fyttire of integrated electronics

is the future of electronics itself.”
THE FIVE POINTS - 1965 P

-
-

1959 1962 1965 1970 1975

2020: “scaling laws” — another straight line on log paper that a trillion dollars chose to believe.

PLATE IV — A LAW IS A BUSINESS PLAN

Five datapoints, one straight line on log paper — financed into truth for sixty years.
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The important thing about Moore’s law is what kind of object it is. It is
not a law of nature; transistor counts do not double themselves. It is a
coordination device — a public schedule that told every participant in
a fragmented industry what to expect from everyone else. Chip designers
designed for the density that would exist when their product shipped;
equipment makers built the tools for the node after next; software
developers wrote programs for machines two years away; and the capital
markets funded all of it, because the schedule made the future legible.
Each actor’s belief made the others’ beliefs rational. The line held for half
a century because the industry organized itself to hold it — synchronized,
eventually formally, in published technology roadmaps that were Moore’s
law turned into an industrial governance document. A prediction that
coordinates enough capital stops being a prediction and

becomes a plan.

THE SCHEDULE

THE FAB

PLATE IV-A — A PREDICTION THAT COORDINATES
CAPITAL BECOMES A PLAN

Each actor's belief makes the others’ beliefs rational — and the line holds because

everyone builds to it.

The AI supercycle runs on the same class of object. The scaling laws —
the empirical regularities relating model capability to compute, data, and
parameters — are the straight lines on log paper of this cycle. Like

Moore’s five points, they began as a modest empirical fit; like Moore’s
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line, they became a schedule that coordinates capital. The multi-
hundred-billion-dollar annual capital commitments of the mid-2020s are
not bets on any particular product. They are bets that the line continues
— that the next order of magnitude of compute buys the next increment
of capability, on roughly the published slope. Every gigawatt campus,
every multi-year foundry commitment, every forward lease is
downstream of that belief, exactly as every 1970s fab was downstream of
Moore’s.

The comparison also carries the warning. Moore’s law was revised
within a decade of its statement — the doubling slowed from one year to
two — and the industry absorbed the revision because the coordination
survived the recalibration. The scaling laws have already shown their
own inflections: capability gains arriving through efficiency and
technique as much as raw scale, cheaper models matching larger ones,
the slope contested in public. The question a coordination device must
answer is not whether it bends — Moore’s bent — but whether the
participants stay coordinated through the bend. A revision everyone
adopts is a recalibration. A revision that fractures belief, with capital
committed years ahead against the old slope, is how a plan turns back
into a prediction — one that a trillion dollars of committed spending is

suddenly exposed to.
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Rock's Law — The Cost of
Believing

Arthur Rock, the financier who backed both Fairchild and Intel, is
credited with the chip industry’s darker mirror law: the cost of a leading-
edge fabrication plant doubles roughly every four years. Moore’s law
describes what believing buys you; Rock’s law describes what believing
costs. A state-of-the-art fab that cost on the order of a million dollars in
the mid-1960s cost a hundred million by the early 1980s, a billion by the
mid-1990s, five billion by 2010, and twenty billion by the 2020s. The
exponential that made transistors free made the machines that print

them the most expensive industrial objects ever built.
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COST OF ONE LEADING-EDGE FAB
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Fewer and fewer can afford the next node. The chip cycle ended with three foundries at the edge.

PLATE V — ROCK’S LAW — THE COST OF BELIEVING

The instrument of belief doubles in price every four years. Capital intensity is the

sorting mechanism.

Rock’s law is the sorting mechanism of a supercycle. Each doubling of the
entry price eliminates the participants who cannot finance the next node,
and the industry’s structure is simply the residue of that elimination run
for sixty years: dozens of integrated device makers in 1980, a handful by
2000, and by the 2020s exactly three companies — TSMC, Samsung,
Intel — still attempting the leading edge, with one of them dominant and
the equipment for the decisive lithography step supplied by a single
Dutch firm. Capital intensity does not reward the best
technology; it rewards the deepest ability to keep paying. The
foundry model itself — the great industrial innovation of the first silicon
age’s second act — was an adaptation to Rock’s law: if no product
company could afford its own fab, the fab became a shared utility, and

the sharing company became the choke point.
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PLATE VA — THE SORTING MECHANISM

Each doubling of the entry price eliminates whoever cannot finance the next node.

The AI supercycle obeys the same law with a new object. The cost of the
frontier — a leading training run plus the installed compute to serve it —
has doubled on a cadence faster than Rock’s four years, moving from
millions to billions of dollars per generation inside a single decade, with
the supporting capital expenditure of the five largest builders
approaching three-quarters of a trillion dollars in 2026 alone. The
sorting is proceeding on schedule. The set of institutions that can finance
a frontier model has already collapsed from dozens of research groups to
a handful of labs, each attached to — or becoming — a balance sheet of
hyperscale size. The open question is which adaptation this cycle
produces: the foundry moment, when frontier training becomes a shared
utility rented by product companies that stopped trying to own it, has
arguably already begun in the compute-leasing and model-rental layers
of the stack.

But Rock’s law carries a second lesson that the first cycle only half-
learned, and it is the bridge to this book’s financial chapters. A cost curve
that doubles every four years eventually exceeds what any participant can
fund from its own earnings — at which point the money must come from
somewhere else, and the structure of that somewhere-else becomes the
structure of the industry’s risk. The chip cycle crossed that line in the
1990s and answered it with the foundry model and state-backed capital

in Taiwan and Korea. The AI cycle crossed its equivalent line in roughly
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2024, and its answer — bonds, leases, vehicles, and guarantees — is the
subject of Chapter IX.
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V1

Dennard’s Gift, and Its End

In 1974, Robert Dennard of IBM — already the inventor of the DRAM cell
— published the scaling rules that gave Moore’s law its economic engine.
Dennard scaling said that as transistors shrink, their power density stays
constant: smaller transistors could run faster and cheaper and cooler, all
at once, simply by being smaller. This was the gift. For three decades, the
industry received a free annual dividend of performance that required no
new ideas — the same designs, printed smaller, ran faster on the same
watts. Software inherited the dividend without asking: every program got
faster every year while its authors slept.

The gift ended around 2005. Below roughly ninety nanometers,
leakage currents broke the scaling math; shrinking transistors no longer
cooled them, clock speeds hit a wall in the low gigahertz and stayed there,
and the industry confronted the power wall — the first time in its history
that physics, rather than engineering, set the ceiling. The response
reshaped computing: unable to make one core faster, the industry
shipped many cores in parallel, and the burden moved to software, which
now had to earn the performance it had previously inherited. The entire
parallel-computing turn — multicore processors and,
decisively, the general-purpose GPU — is the child of
Dennard’s ending. The chip that trains every frontier AI model exists
because the free ride stopped and parallelism was the only road left. In a
precise sense, the Al supercycle is not an heir of Moore’s law; it is an heir

of Moore’s law’s first great crisis.
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THE POWER WALL - ~2005

\ the pivot: parallelism —

many slow cores > one fast core

1974 1990 2005 2026

Physics reclaimed the free ride once. The Al build meets the same wall as a grid, not a die:
energy is now the gating input — the lithography of this cycle.

PLATE VI — DENNARD’S GIFT, AND ITS END

When free scaling ended in 2005, computing went parallel. The GPU is the pre-history
of this book.

The reason this history belongs in a book about the current cycle is that
the current cycle has met its own Dennard moment — the point where
the binding constraint moved from engineering to physics — and met it
early. The constraint this time is not the power density of a die but the
power delivery of civilization. A single frontier campus now draws the
load of a mid-sized city; a year of the leading builders’ capital
expenditure translates to roughly twenty gigawatts of new demand; and
across the build, energy has become the gating input rather than the
expensive one — a small share of the total cost, and the thing everything
waits for, with grid interconnection queues running years and turbine
order books sold out toward the next decade. The lithography of this
cycle is the substation.

Dennard’s ending also teaches the response pattern. When physics
closed the frequency road, value did not stop — it rerouted, into
parallelism, into architecture, into software efficiency, and the reroute
created the industry’s next act. The efficiency turn already visible in AI —
cheaper models matching larger ones, capability per watt improving
faster than capability per dollar of capex — is the same reroute beginning.

The historical lesson is double-edged. Efficiency gains rescued
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computing’s progress after 2005, and they expanded the market
enormously. But they also repriced, brutally, every asset whose value
assumed the old road stayed open. The owners of this cycle’s frequency-
era assets — the specific hardware generations, financed on specific
residual-value assumptions — should read the 2005 transition closely,
because chapter IX is about what happens when an efficiency reroute

meets a lease schedule.

THE PARALLEL ROAD — THE GPU

_— = e = =3

2005

THE FREQUENCY ROAD

= _— — — — —

every owner of frequency-era assets was repriced by the turn

PLATE VI‘-A — VALUE DOES NOT STOP AT THE WALL — IT
TURNS

The crisis destroyed the frequency road and created the parallel one in the same

movement.
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VII

Dual Use by Design

The United States treated the chip, from birth, as a dual-use technology
— a civilian product and a weapons component in the same package —
and the striking thing about the American regime is what it did not do. It
did not classify the transistor. It did not confine semiconductor research
to government laboratories. It ran the opposite structure: research stayed
open, the domestic industry stayed commercial, and control was applied
at the border, to the artifact and the factory, through export licensing and
the Western allies’ CoCom lists. Inside the fence, diffusion was
encouraged; across the fence, it was managed; beyond the fence, it was

denied.

HOARD GIVE AWAY LICENSE

controlled diffusion

PLATE VII‘-A — HOARD, GIVE, OR LICENSE

Controlled diffusion is the third option — and the one the first age chose inside its

alliance.

39



THE AI SUPERCYCLE

The instrument that made the regime work was the license — controlled
transfer to allies as the third option between hoarding and giving away.
The case this book takes as its type specimen is Italian. In 1957, Adriano
Olivetti and Virgilio Floriani’s telecommunications firm Telettra founded
Societa Generale Semiconduttori — SGS — to build a domestic Italian
semiconductor capability. In 1960, Fairchild took a stake, and SGS-
Fairchild became the American leader’s European manufacturing arm,
with the crown jewel — the planar process, the technique underlying
every integrated circuit since — transferred under license to the plant at
Agrate Brianza, outside Milan. An allied economy got the frontier
process, legally, within three years of its invention; the American
originator got a European foothold and a royalty stream; and the fence
lost nothing, because the transfer stayed inside it. The lineage runs
unbroken from that licensed line to STMicroelectronics, still one of
Europe’s two largest chipmakers. Alliance-internal diffusion built
the Western semiconductor ecosystem; the fence merely

decided where its edge was.

THE FENCE

United States

Fairchild - planar process

SGS-Fairchild - Italy

Olivetti + Telettra + Fairchild
planar line at Agrate, 1960

LICENSED

— SGS-ATES — STMicroelectronics

|
| DENIED - COCOM USSR bloc
(

espionage becomes the channel

Research stayed open, the artifact stayed controlled, and allies got the technology on license —
controlled diffusion, the third option between hoarding and giving away.

PLATE VII — DUAL USE BY DESIGN

The same fence, two doors: licensed transfer inside the alliance, denial outside it.

Agrate Brianza, 1960.
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The AI cycle is rebuilding this architecture piece by piece, and mostly
rediscovering it rather than copying it. Export controls on advanced
accelerators and lithography reconstruct CoCom’s function with modern
instruments; the diffusion rules governing which countries may buy
frontier compute, in what volumes, under what security conditions, are
the licensing regime reborn; and the sovereign-Al partnerships under
which allied states procure American-architecture compute and models
are SGS-Fairchild at datacenter scale — controlled transfer inside the
fence, denial across it. Even the internal contradiction is faithfully
reproduced: then as now, the controlled artifact was simultaneously the
country’s most strategic technology and its most commercially exportable
product, and the fence’s edge was drawn and redrawn under continuous
pressure from the industry it protected.

Two differences deserve honesty. First, the controlled object has
changed shape: a process could be licensed to a factory and audited; a
model’s weights are a file, and a capability is partly a set of people — the
fence must now enclose things that were never fenceable before, which is
why the modern regime keeps reaching for compute, the one input that
still has mass, location, and a bill of lading. Second, the first fence
enclosed an alliance that made most of the world’s advanced technology
inside it. The current fence encloses less of the frontier every year — the
open-weight cohort, and a challenger economy with its own fabs, sit
partly outside it by construction. A fence that leaks is not useless; CoCom
leaked for forty years and still worked. But it worked because of what sat

on the other side, which is the subject of the next chapter.
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VIII

The Copying Trap

The Soviet Union did not lack semiconductor talent, and it did not lack
access. Two American engineers — Joel Barr and Alfred Sarant, veterans
of the Rosenberg espionage ring, living under the names Berg and Staros
— ran a Leningrad design bureau good enough that in 1962 they pitched
Khrushchev personally on a Soviet microelectronics city, and got it:
Zelenograd, built outside Moscow as the USSR’s answer to Santa Clara
County. The espionage apparatus supplying it was the most extensive
technology-collection operation in history. Western chips crossed the
fence in diplomatic pouches and through third-country intermediaries
for decades.

And it failed — not for want of chips, but because of the doctrine
applied to them. Alexander Shokin’s Ministry of Electronic Industry
settled the strategy in a phrase that became the system’s epitaph: copy it.
Soviet designers were ordered to replicate American parts, down to
duplicating Intel and Texas Instruments devices unit for unit. The logic
seemed efficient — why spend on discovery when the answer can be
stolen? The result was a permanent lag of five to seven years that no
amount of successful espionage ever closed, because copying imports
the artifact but not the learning curve. A stolen chip tells you what
to build; it does not teach you the ten thousand process adjustments that
made it manufacturable, and by the time the copy yields, the original has
moved two nodes. Worse, a copying doctrine forecloses the institutions
that generate originals: Zelenograd’s engineers, ordered to replicate,
never built the design culture that could have leapfrogged. The trap is

structural. The copier’s cadence is set by the leader’s release schedule
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plus the copying time — a treadmill with the gap built into its

mechanism.

THE LEADER LEARNS

THE BOUNDARY

copying fails as a
‘\7 terminal strategy;
it succeeds as an
5-7 years, entry strategy
forever
Japan - Korea - Taiwan
entered behind, built the
curve, took the frontier
THE COPIER ARRIVES
“copy it” etenograd, Ministry of Electronic Industry

The modern question: when does distillation escape the trap — and when does it rebuild it?

PLATE VIII — THE COPYING TRAP

Copying imports the artifact but not the learning curve. The gap is structural, not

accidental.

The trap, precisely stated, is also precisely bounded — and the boundary
is where the modern argument lives. Copying fails as a terminal strategy;
it succeeds brilliantly as an entry strategy, when the copier uses the copy
to build the learning curve rather than substitute for it. Japan entered by
licensing and emerged by out-manufacturing; Korea entered DRAM
behind the frontier and took it; Taiwan’s foundries began as licensed
second sources. The discriminating variable is whether the copying
regime invests in the capability underneath the artifact — process

learning, design culture, tooling — or keeps buying the artifact’s shortcut.
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THE COPY THE ENTRANT

rungs builds the rungs ¢

Japan - Korea - Taiwan — entered behind, took the frontier

PLATE VIII‘A — THE BOUNDARY OF THE TRAP

Copying the artifact leaves the lower rungs missing. Entrants who build the rungs

own the curve.

The trap had a second jaw, and it closed in the early 1980s. From 1981 a
Soviet defector’s dossier — the Farewell papers — gave the West the
shopping list of what the KGB’s technology-acquisition line was stealing,
and the West responded by letting some of it be stolen: modified chips
and software engineered to run perfectly for months and then fail, or
worse. The most dramatic case, a Siberian gas-pipeline explosion in 1982
attributed to sabotaged control software, rests on one former official’s
memoir and is disputed; the pattern behind it is not. Copied technology
can carry the poison, and once the copier knows that, it can no longer
trust its own pipeline — every stolen artifact becomes a suspect. The
deeper cost was not the failures but the distrust: an acquisition program
that had to doubt what it acquired slowed even its honest copying, and
the roughly two hundred and fifty intelligence officers named in the
dossier were expelled from Western capitals over the following years.
Dependence on stolen artifacts creates a trust deficit that compounds
against the copier — a mechanism the present cycle’s arguments about
distillation and model theft would do well to remember from the other

side.
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dependence on stolen artifacts creates a trust deficit that compounds against the copier

PLATE VIII‘B — THE SECOND JAW

Copied technology can carry the poison — and once the copier knows, it can no longer

trust its own pipeline.

Which is the frame for the question this cycle argues about constantly:
distillation, open weights, and the fast-follower economies. Training a
model on a frontier model’s outputs is the copying doctrine in its modern
form — it imports the artifact’s behavior at a fraction of the discovery cost
— and the evidence of the mid-2020s is that it works far better than
Shokin’s version, because a model’s behavior transfers more completely
than a fab’s process ever did. But the boundary condition still binds. The
fast followers that alarm the frontier — the open-weight cohort, the
strongest challenger labs — are alarming precisely because they are not
pure copiers: they run their own full training stacks, publish their own
methods, and use the frontier’s outputs as scaffolding for learning curves
they own. The ones merely wrapping and distilling remain on the
treadmill, their cadence set by someone else’s release schedule. The
Soviet lesson, updated: espionage and distillation move the
artifact across the fence; only an owned learning curve moves
the frontier. Any export-control strategy — and any competitive
strategy — that ignores the difference is defending against the wrong

thing.
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IX

The Memory War

Through the 1970s, memory was the American semiconductor industry’s
staple crop — the highest-volume product, the process driver, the
business that funded everything else. Intel had been founded on it. And
within a single decade, the United States lost it almost completely, to a
challenger running a strategy this book’s earlier chapters make instantly
legible: entry from behind, on state-anchored capital, through losses no
commercial balance sheet would have tolerated.

The Japanese campaign was deliberate and patient. MITI’s
cooperative VLSI research program of 1976-1980 pooled the major
electronics firms’ process development; the banking system, structurally
entangled with the industrial groups it financed, supplied capital that did
not ask quarterly questions; and the firms themselves brought a
manufacturing discipline the incumbents had underrated until it was
measured in public — in 1980, Hewlett-Packard disclosed that the
Japanese memory chips it purchased failed at a fraction of the American
rate, a single procurement slide that did more damage than any tariff. By
the 64K-generation fight of the early 1980s the challengers had the yield
lead; by the mid-1980s downturn they had the market. Prices collapsed
through 1984-85, and the American incumbents — bleeding cash on a
product the challengers were willing to bleed longer on — retreated.
Mostek, once the DRAM leader, was gone by 1985. The same year, in the
industry’s most retold boardroom scene, Gordon Moore and Andy Grove
asked each other what a new management would do in their place,

walked out of the metaphorical door, walked back in, and took Intel out
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of the memory business it had invented. Japanese firms held on the order
of three-quarters of the world DRAM market by the late 1980s.

DRAM share

theincumbents 1986-87 - trade pact + Sematech Korea

#7 - the flag changes again

260 - the HP quality slide

THE UNDERCURRENT: STATE-ANCHORED CAPITAL — IT DOES NOT UNDER-BUILD

Entered behind, bought the curve through losses no quarterly balance sheet could hold — the 1983 playbook, twice proven.

PLATE IX — THE MEMORY WAR — THE LAYER THAT
CHANGES FLAGS

Memory is where capital alone buys entry. Twice in twenty years it went to the side

whose money had the longer clock.

The mechanism deserves precision, because it is the sharpest single
demonstration in the whole first age of this book’s central variable.
Memory is the layer where capital alone can buy entry — the
designs were understood, the equipment was purchasable, and the
decisive inputs were yield learning and staying power. Against that layer,
the challenger deployed capital that was strategy-seeking rather than
return-seeking, and the incumbents’ capital, which answered to
shareholders every quarter, could not hold the position. State-anchored
capital does not under-build through the down-cycle; that asymmetry,

not any technical gap, decided the memory war.
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STATE-ANCHORED CAPITAL

QUARTERLY CAPITAL

the longer clock — holds through the down-cycle

PLATE IX‘A — THE LONGER CLOCK WINS THE LAYER

Quarterly capital cannot hold a position against capital that never has to explain a

down-cycle.

The American response wrote the template that the current cycle is
reusing line by line. The 1986 Semiconductor Trade Agreement managed
prices and market access — the first time Washington treated commercial
chip leadership as a security matter without a shooting war attached.
Sematech, stood up in 1987 with defense money matching industry
contributions, put the state back inside the industry’s process
development a generation after the Minuteman purchases had left it. And
the deepest irony arrived on schedule: the ultimate winner of the
memory war was neither combatant. Korean entrants — above all one
chaebol that shipped its first 64K DRAM in 1983 and absorbed enormous
cumulative losses through the decade — ran the entry-strategy playbook
of Chapter VIII to perfection, using the incumbents’ distraction and the
same patient-capital asymmetry to take the DRAM lead by 1992 and hold
it since. The memory layer changed flags twice in twenty years, both
times to the side whose capital had the longer clock.

The full mechanism has one more part, and it is the part that makes
the memory war a lesson in macro as much as in trade — because the
winner was decided by three levers pulled at once, and neither
government pulling them intended the result. The first lever was

currency: the Plaza Accord of September 1985 sent the yen from roughly

48



THE AI SUPERCYCLE

240 to the dollar toward 120 within three years, halving Japanese
exporters’ price advantage overnight. The second was trade: the 1986
Semiconductor Trade Agreement did not merely open Japan’s market —
it placed a floor under DRAM prices, and the 100% tariffs that followed
in April 1987 raised them further; a year later part of the agreement was
found illegal under the trade rules of the day, and the tariffs were quietly
withdrawn in 1991, but by then the damage to Japan was done and Japan
never recovered. The third lever was the one nobody in Washington or
Tokyo was watching. Korean manufacturers, laser-focused on DRAM
where the Japanese were spread thin, had kept building capacity straight
through the 1985 downturn; when the market recovered in 1986 they
were ready, and when the price floor arrived in 1987 it handed them a
profit umbrella under which they reinvested everything into the next
generation. Currency, trade, and a third party’s patience: the pact written
to save the American memory industry did nothing of the kind, and
instead financed the Korean one. Meanwhile the Bank of Japan eased to
soften the currency shock, and the credit it released inflated the asset
bubble whose bursting ended Japan’s decade. Geo, macro, and tech were
never three stories here. They were one system with three levers, and the

outcome landed on the player none of them was aimed at.

geo, macro, tech: one system, three levers — the outcome landed on the player none was aimed at

PLATE IX:B — THREE LEVERS, ONE WINNER

Currency, trade, and a third party's patience — the pact written to save the American

memory industry financed the Korean one.
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The rivalry the memory war created did not end with the war, and its
most recent chapter is the sharpest possible preview of the alliance
dynamics of Part Three. In 2019 Japan placed export controls on three
chemicals essential to chip manufacture — hydrogen fluoride,
photoresist, and fluorinated polyimide — of which Japanese firms
supplied over ninety percent of Korea’s needs for two, and removed
Korea from its list of trusted trading partners; the official reason was
security, the widely believed one a Korean court ruling on wartime forced
labor. The chokepoint was pulled inside the alliance, against a partner,
and the result followed the first age’s script exactly: Korea localized what
it could within three years, Japanese suppliers lost share they never
regained, and the controls were lifted. Two lessons carry forward. The
fence works within blocs too, and every use of a chokepoint against a
partner is also a lesson in substitution — the layer that gets weaponized is
the layer that gets rebuilt. Partner today, rival at renewal, has a thirty-

year memory-war pedigree.
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the fence works within blocs too — and every use against a partner is a lesson in substitution

PLATE IX:C — THE FENCE INSIDE THE ALLIANCE — 2019

Three chemicals, ninety percent dependence, one partner's chokepoint used against

another. The layer weaponized is the layer rebuilt.

Every thread of this episode runs forward into Part Two. The toll-booth
position today’s memory triopoly holds was won in exactly this war; the

take-or-pay contracts it signs today are an attempt to convert that
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position into something a third flag-change cannot dissolve; and the
challenger now tunneling under the export fence’s thinnest section is
running the 1983 playbook so faithfully that the incumbents’ own
histories are the best guide to the outcome. Memory is where the
fence has always leaked, because it is where money substitutes
for secrets — and the first age’s verdict is that the leak, given a

decade, becomes a flood.
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X

The Foundry Adaptation

By the mid-1980s, Rock’s law had the industry cornered. Fab costs were
compounding toward levels that only the largest integrated firms could
contemplate, the memory war was demonstrating what happened to
those who tried to keep pace without staying power, and the economics
pointed toward an ending in which a handful of giants owned everything.
What arrived instead was the first silicon age’s greatest structural
invention — and it came from a fifty-six-year-old executive whom the
American industry had passed over.

Morris Chang had spent a quarter-century at Texas Instruments,
running its worldwide semiconductor operations, before being recruited
in 1985 to lead Taiwan’s Industrial Technology Research Institute. In
1987, with the Taiwanese government providing roughly half the capital
and Philips contributing technology and a stake, he founded Taiwan
Semiconductor Manufacturing Company on a premise the incumbents
considered marginal: a fab that would manufacture anyone’s designs and
compete with none of its customers. The pure-play foundry inverted the
industry’s deepest assumption — that design and manufacturing were
inseparable — and in doing so it repealed Rock’s law for everyone except
itself.
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design design design design design
house house house house house

ROCK'S LAW SPLITS IT

THE MIRROR, 2024-
the foundry moment of intelligence:
frontier compute and models
become rented utilities

every customer’s volume feeds one learning curve

Decoupling design from manufacturing made the fabless generation possible — and concentrated the leading edge in one place.

PLATE X — THE FOUNDRY ADAPTATION

The invention that repealed Rock’s law for everyone except its inventor — and built the

map's most strategic chokepoint.

The timing of the foundry’s birth is not incidental, and reading it
correctly adds a security dimension to what looks like an industrial-
policy story. Between 1972 and 1982 the United States was doing
something that should sound familiar: courting Beijing to turn it against
Moscow. Nixon’s visit, formal recognition of the People’s Republic in
1979 with the withdrawal of recognition from Taipei, and the 1982
communiqué on arms sales — softened by the Six Assurances of the same
year — traced a decade in which Taiwan’s formal standing was being
traded down as the price of a larger geopolitical bargain. The pure-play
foundry was founded five years after that trade. Read in that light, TSMC
was industrial policy as security policy: when the guarantee is being
negotiated away, build indispensability that no one can negotiate away.
The silicon shield was forged in the exact window in which the diplomatic
one was withdrawn — and the present temptation to run the same
bargain in reverse, courting one rival against another, would do well to

remember what the last version made the small party build.
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THE DIPLOMATIC GUARANTEE — TRADED DOWN
THE SILICON SHIELD

1972 1

PLATE X‘B — THE SHIELD, FORGED WHEN THE
GUARANTEE WAS TRADED

The foundry was founded five years after Taiwan's formal standing was negotiated
down. Industrial policy as security policy.

The consequences cascaded for thirty years. Decoupled from the cost of
fabs, chip design became a business a startup could enter — and the
fabless generation followed immediately: the graphics companies, the
communications houses, eventually the firm whose accelerators power
the present buildout, none of which ever built a leading-edge fab and
none of which could have existed without someone else’s. Meanwhile the
foundry accumulated the one asset that compounds hardest in
semiconductors: aggregated learning. Every customer’s volume fed a
single process curve; every process improvement attracted more
customers; and the flywheel that resulted turned a state-seeded
Taiwanese venture into the indispensable center of the world’s most
advanced manufacturing — the “fed” of this book’s later chapters, the
company whose Hsinchu fabs are the second toll booth on the one road,
and the reason the phrase silicon shield entered the vocabulary of grand
strategy. The adaptation that saved the industry from Rock’s law also
concentrated it: by the 2020s the leading edge belonged to three firms
attempting it and one dominating it, and the map’s most strategic
chokepoint was the direct descendant of the industry’s most

democratizing invention.
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PLATE XA — ROCK'S LAW, REPEALED FOR THE CUSTOMER

Decoupled from the fab, design became a business a startup could enter — and the

fabless generation followed.

The mirror for the present cycle is precise enough to be uncomfortable.
The Al buildout crossed its Rock’s-law threshold — the point where the
instrument of belief exceeds what any product company can rationally
self-fund — in roughly 2024, and its foundry moment is arriving on
schedule: frontier compute rented from specialist operators, frontier
models rented through APIs, training capacity aggregated by parties who
compete with none of their tenants. The first age says three things about
how this resolves. The shared utility wins by aggregating everyone’s
learning curve, which means the rental layers of the present map are
playing for a compounding prize, not a margin. The utility’s neutrality is
its moat exactly until it becomes indispensable, at which point neutrality
converts into leverage. And the adaptation that lowers the barrier for
everyone eventually rebuilds the barrier in one place — the
democratizing layer of one decade is the chokepoint of the
next, and it usually flies a different flag than the industry it

saved.
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X1

The Decade the Map Was
Redrawn

Between the end of Dennard scaling and the publication of the
transformer runs a twelve-year corridor — 2005 to 2017 — that most
tellings of the AI story skip. It should not be skipped. It is where the
second silicon age’s physical foundations were poured, by an actor
betting on a market that did not exist, and it is the cleanest case in either
age of the principle that infrastructure decisions precede the
demand that justifies them by about a decade.

Chapter VI left computing at the power wall: unable to make one core
faster, the industry went parallel, and the burden of progress moved to
whoever could program many slow cores at once. The machine best
suited to that world already existed, hiding in plain sight as a toy. The
graphics processor was a massively parallel computer that had snuck into
tens of millions of homes by rendering video games — hundreds of
simple cores, built for exactly the arithmetic that scientific computing
and, later, neural networks required. The strategic act was not building it.
The strategic act was the software: beginning in 2006—07, its maker
spent years and billions making the graphics chip programmable for
general work — a computing platform given away free to anyone who
would learn it, attached to hardware that was decidedly not free. Wall
Street treated the expenditure as an eccentricity, because the market it
addressed could not be pointed to. The diffusion-regime chapters of this
book supply the correct reading: it was a deliberate regime choice — open

the abstraction, hold the silicon — and it seeded a decade of researchers,
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none of them customers yet, all of them fluent in one company’s

architecture.

THE ABSTRACTION - OPEN

free to enter —
a generation learhs it

THE SILICON - HELD
@ priced to run —
the toll collects hpre

the moat is the column between the floors

PLATE XI‘A — FREE TO PROGRAM, PRICED TO RUN

Open the abstraction, hold the silicon: the diffusion-regime choice the present toll

booth is built on.

2017 - the transformer lands on a prepared substrate

TRAINING COMPUTE, LOG SCALE

parallel lanes — the GPU
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The crisis that ended the first age's free ride created the second age's foundation — value did not stop at the wall, it turned.

PLATE XI — THE CORRIDOR — 2005 TO 2017

Infrastructure decisions precede the demand that justifies them by about a decade. The

corridor is the proof.
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The demand arrived in October 2012, in a result that reads in hindsight
like the starting gun of the present cycle. A three-person academic team
trained a deep neural network on two consumer graphics cards and won
the field’s benchmark image-recognition contest by a margin — some ten
percentage points — that ended every argument about whether the
approach worked. What followed was quiet and fast: the research labs
consolidated and capitalized; the largest search company, reading its own
internal projections of what neural inference would do to its datacenter
costs, began designing custom silicon in 2013 and had it deployed by
2015; the first dedicated frontier labs were founded; and the empirical
regularities relating compute to capability — the five points of this cycle’s
Moore chart — began accumulating in the literature. When the
transformer landed in 2017, it landed on a substrate fully prepared to
scale it: the parallel hardware, the programming platform, the trained
generation of practitioners, the first purpose-built accelerators. The
architecture got the headlines. The corridor got the industry.

Three lessons cross from this chapter into everything after it. First,
the present cycle’s silicon toll booth was built not on a chip but on a
diffusion regime — free to program, priced to run — which is why its
position has proven so much more durable than a component advantage
ever is, and why the challengers’ real target is the platform, not the part.
Second, the decade confirms the reroute pattern of Chapter VI at full
scale: the crisis that ended the first age’s free ride created the second
age’s foundation — value did not stop at the wall, it turned. And third, the
timing structure of the corridor is the timing structure of now. The
gigawatt campuses, the take-or-pay contracts, the five-year forward
commitments of the mid-2020s are the CUDA bets of their generation:
infrastructure laid ahead of demand, justified by a projection, vindicated
or stranded by what shows up a decade later. The first time, what showed
up was everything. That is the precedent the present build is
priced on — and the corridor is the reason it is a precedent

rather than a hope.
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Where We Are

The geography, the money, and the technology of the
build, mid-2026 — the three layers on which the present

stands.
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XI1

The Map Is Political

Every frontier accelerator in the world travels one road. The light source
and optics that print its transistors come from a single company in
Veldhoven, in the Netherlands — the only firm on earth that makes
extreme-ultraviolet lithography machines. The wafers themselves are
fabricated overwhelmingly in Hsinchu, Taiwan, where one foundry holds
a position at the leading edge that no competitor has matched. The high-
bandwidth memory stacked beside the compute die comes from a
triopoly whose center of gravity sits in two Korean cities, Icheon and
Pyeongtaek. Only then does the device reach the American designers who
architected it and the American builders who deploy it. One road,
three toll booths — and every dollar of the buildout, whatever
logo it carries, pays all three. The stack is not an abstraction with
suppliers; it is a physical corridor with coordinates, and the coordinates
are the first political fact of the supercycle.

The corridor’s concentration produces effects with no precedent in the
first silicon age. Korea has become what this publication calls a toll-booth
state: its two memory champions loom so large in the national economy
that the country’s equity index and currency now trade, in practice, as
instruments of a single layer of the AI stack. When the memory floor
repriced mid-cycle — record operating margins meeting even higher
expectations — the drawdown arrived not as a sector event but as a
national one. A layer of the map has acquired a flag, a central bank, and
an electorate, which means the map’s stress now transmits into places no

industry analysis used to reach.
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Controls protect the fence’s strongest sections best — and memory least. Geography is a layer, not a backdrop.

PLATE XII — ONE ROAD, THREE TOLL BOOTHS

The stack has coordinates. Export fences protect it unevenly — and the tunnel runs

under the thinnest section.

Around this corridor, the fence from Chapter VII has been rebuilt with
modern instruments: export controls on advanced accelerators and the
tools that make them, diffusion rules governing which countries may buy
frontier compute and in what volumes, licensing regimes for the closest
allies. The architecture is CoCom’s, rediscovered. But the fence’s
protection is radically uneven, and the unevenness follows a rule worth
stating plainly: export controls protect best exactly where the
technology is hardest to replicate, and least where capital
alone can build capacity. The lithography section of the fence is
nearly absolute — one company, decades of accumulated tacit knowledge,
a supply chain of thousands of specialized firms. The memory section is
the thinnest, because memory is the layer where determined capital,
tolerating years of losses, has historically bought its way in. And it is
precisely there that the tunnel now runs: a challenger-state memory
industry scaling aggressively on domestic capital markets, paired with
domestic lithography good enough for trailing nodes, advancing under

the fence’s weakest span. The last time an entrant treated memory as a
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strategic beachhead — the memory war of Chapter IX — patient capital
indifferent to near-term returns took the DRAM market from its
inventors inside a decade. The rhyme is exact, and it carries the first age’s
most uncomfortable lesson for incumbents: state-anchored capital
does not under-build. Through 2027 the challenge changes little,
because the incumbents’ capacity is contracted years forward. From 2028
it attacks both pillars of the memory position at once — the pricing power
and the strategic indispensability.

The fence has a lineage, and the lineage says something about how
much harder this one is to hold. The first fence — the Coordinating
Committee for Multilateral Export Controls, from 1949 to 1994 — was
multilateral from birth, ran across the whole alliance, and faced a single
adversary that nobody inside the fence traded with; when the Soviets
acquired chips they fell into the dual-use category automatically, and the
only question was enforcement. Its successor, the 1996 Wassenaar
Arrangement, was the post-Cold-War fence: consensus-based, non-
binding, aimed at no one in particular — the export-control regime of the
thirty-year exception. The present fence inverted the founding sequence.
It began unilaterally, in October 2022, with one country’s controls on
advanced accelerators and the tools that make them, and only afterward
became coalitional, as the lithography and equipment allies were brought
into line one by one. And it is being built against a partner that everyone
inside the fence still trades with, by economies whose supply chains run
through the very country being fenced. CoCom fenced a stranger. This

fence must be raised across a marriage.

62



THE AI SUPERCYCLE

1949-1994 - COCOM 1996 - WASSENAAR 2022- - THIS FENCE

UL | mmm
T 1Tl

l
|
T

the marriage

the founding sequence inverted: the Cold War fence was multilateral against a partner nobody traded with;
this one is unilateral-then-coalitional against a partner everyone trades with

PLATE XII‘D — THREE FENCES

CoCom fenced a stranger, multilaterally. Wassenaar fenced no one. This fence must be

raised across a marriage.

Which is why the memory-war analogy of the previous chapter, exact in
mechanism, breaks at the decisive point — and the break is the deepest
geopolitical nuance in this book. The Japan playbook worked because
Japan was a security dependent of the country coercing it. The
alliance umbrella made compliance rational: Tokyo accepted a currency
accord, a price floor, and punitive tariffs because the relationship that
imposed them was the same one that defended it. China is not a
dependent. It is an economically interwoven rival holding counter-
chokepoints of its own — rare-earth processing, gallium and germanium,
legacy-node capacity, battery chemistry — and it has used them, in kind,
each time the fence was raised. So the levers that broke Japan run in both
directions here. And the fence leaks upward, through efficiency: when a
Chinese lab released a frontier-class open model trained at a small
fraction of the assumed cost, it demonstrated the mechanism the first age
would have predicted — a constrained challenger routes around the toll
booth rather than paying it, and the toll booth’s owners reprice. Japan let
it happen. China cannot be made to; it can only be out-built, or

accommodated.

63



THE AI SUPERCYCLE

THE SECURITY UMBRELLA THE FENCE

|

|
|
|
l
|
|
|

o A%

JAPAN - 1985-87 CHINA - THE INTERWOVEN RIVAL

Japan let it happen. China cannot be made to; it can only be out-built, or accommodated.

PLATE XII‘E — WHY JAPAN COMPLIED — AND CHINA
CANNOT BE MADE TO

The Japan playbook worked on a security dependent. It runs both ways against an

interwoven rival — and leaks upward through efficiency.

THE STRAIT AND THE FAB

The fence has a naval twin, and the Britain whose seat the next
movement assigns to the present hegemon lived through its whole arc —
three acts that the present decade is replaying out of order. Act one:
denial gets cheap. In the 1880s a French naval school argued that a fleet
of torpedo boats and commerce raiders could neutralize battleships
costing fifty times as much — do not match the hegemon’s fleet, threaten
its routes. Britain’s answer was to spend: a two-power standard, the fleet
to exceed the next two navies combined, naval estimates roughly
doubling in fifteen years while Britain’s share of world manufacturing
fell. Act two: forcing a strait fails. Mines, the cheapest weapon at sea,
sank battleships in 1904, and in 1915 the most powerful navy on earth
tried to force the Dardanelles by fleet alone and was stopped by
minefields and shore batteries. Act three: the routes themselves become
contestable. Unrestricted submarine warfare — the U-boat was the drone
of its day — sank shipping in the spring of 1917 at a rate that threatened
to starve the naval hegemon within months. Convoy saved the war; the

premise never fully recovered. Within five years Britain accepted naval
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parity, and the interwar world regionalized into blocs, tariffs, and
preference systems.

The present decade has already run act three, and run it from both
directions. A global artery was re-routed around the Cape for two years
by cheap missiles and drones while the most capable navies afloat could
not fully restore it; a country without a navy pushed a great-power fleet
out of its own home port and reopened its own grain corridor by denial
alone; and a Gulf war — entered, ironically, by the same hegemon that
had resolved to reduce its far-hemisphere exposure — brought cheap
drones and missiles down on refineries and bases across the region’s
energy artery, the escalation options narrowing exactly as the denial
doctrine predicts they will for whoever must control rather than deny.
The cost asymmetry runs the wrong way for whoever must control: the
controller pays for the ship, the interceptor, and the presence; the denier
pays for the drone. Naval chokepoints are shifting from toll booths that
can be held to contested bands that can only be denied — control
expensive and fragile, denial cheap and durable. And the responses
rhyme with the record: the redistribution of a fleet from global stations
toward home waters, alliances substituted for presence, and an arms race
with a technological reset in the middle of it — the dreadnought then,
autonomy now — the reset that erases the incumbent’s accumulated lead

and lets the challenger nearly catch up.
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the controller pays for the ship, the interceptor, the presence; the denier pays for the drone
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Britain's precedent: when the naval pillar eroded, leverage migrated to sterling, insurance, and the telegraph cable — and held until 1931

PLATE XII-Jd — THE STRAIT, FOUR TIMES

Torpedo boat, mine, U-boat, drone: control is expensive and fragile, denial cheap and
durable. Then the toll booth moves.

Why this belongs in a book about capital and silicon is the premise
underneath both globalizations. The first, from 1870 to 1914, rested on
the Royal Navy’s uncontested control making open sea routes a free
public good; the second, after 1990, rested on the same premise under a
different flag. Cheap denial makes that control contestable, and when the
routes stop being free, trade contracts into blocs — the naval driver of the
thirty-year exception’s ending, running alongside the fence. Here,
though, a geometry correction — stated in full in the seat correction that
follows — applies with full force. Denial bites in the challenger’s near
seas, and it bites both ways: the challenger can deny the hegemon’s fleet
inside the island chain cheaply, and the hegemon’s allies can deny the
challenger’s routes at the same chokepoints just as cheaply. What denial
does not touch is the hegemon’s global sea command or its hemisphere.
The result is not a North Sea in which the incumbent loses control; it is a
durable stalemate of mutual denial in the challenger’s own waters —
which is exactly what keeps the challenger’s grand strategy sequential. It
must secure the near seas before it can press on any other regional bloc,

and it cannot yet. Germany could skip that step. This challenger cannot.
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the mechanisms rhyme; the geometry does not — and the geometry favors the incumbent

PLATE XII‘K — TWO GEOMETRIES

Germany was three hundred miles from the Thames. The present rival is on the far

side of the world, with the ring already around it.

The resolution is the migration this book has been tracing from its first
chapters. When the strait becomes deniable by anyone with a swarm, the
durable chokepoints move from geography to technology — the
toll booth moves from the strait to the fab. Britain is the precedent here
too: when its naval pillar eroded, its leverage migrated to the pillars
denial could not reach — sterling, the City, marine insurance, and the
global telegraph cable network it owned almost outright around 1900,
the information toll booth of its age — and those carried the seat until
1931. The lithography line and the packaging island cannot be denied by
a drone. And here the arc closes on its own paradox, because the machine
at the center of that line is the greatest single artifact the era of open
routes ever produced. The extreme-ultraviolet lithography tool exists
because a globalization underwritten by uncontested sea control let
hundreds of thousands of components from dozens of countries be
assembled in one place — light sources from one continent, optics from
another, integration in a third, the finished modules famously flown to
customers on cargo jets and reassembled on arrival. Its story is also the
alliance floor being designed. In the 1980s American chipmakers,
unwilling to feed the Japanese lithography leaders during the chip war,

shifted their orders to a small Dutch firm; the same year the Taiwanese
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foundry was founded, its Dutch investor steered it to the same supplier. A
decade later, when most of the industry believed extreme-ultraviolet light
was impossible and the Japanese leaders had stopped trying, an
American state agency and a chipmaker-led consortium funded the
research anyway, decided who could join, and tied its intellectual
property to that Dutch firm — one ally, one layer, chosen at the birth of
the machine. The toll booth that now anchors the fence was built by the
open sea and partitioned by the alliance, which is exactly why the two
pillars are one system: the sea made the machine possible; the machine
now holds what the sea alone no longer can. Which is why the fence’s real
teeth are the fab and not the fleet, why the partitioned alliance floor of
the next movement and the island-chain alliances are one policy in two
domains, and why the one pillar Britain lacked is the one that now

matters most.
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built by the open sea, partitioned by the alliance — the sea made the machine possible; the machine now holds what the sea alone no longer can

PLATE XII‘N — THE MACHINE THE OPEN SEA BUILT

Hundreds of thousands of parts from dozens of countries, assembled in one place —

the greatest artifact of open routes, now the fence's anchor.

On the demand side, the same politics runs in reverse. The sovereign
turn — governments and non-aligned enterprises concluding that model
choice and country choice are risks to be hedged rather than defaults to

be accepted — has become a demand-shaping axis that cuts across every
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layer. Sovereign Al purchasing runs in the tens of billions of dollars a
year and has roughly tripled year over year; still single-digit percentages
of the private build, but growing on a policy clock rather than a returns
clock, which is what Chapter III taught us to watch for. And the open-
weight movement, whatever else it is, functions in this geography as
demand policy: from the seat of the dominant hardware supplier, free
capable models at the bottom of the stack expand the machine
population that needs machines. When that supplier organized a public
letter in favor of open weights, the signature list — heavy with everyone
who sells infrastructure, empty of the closed frontier labs — was the

argument, stated as a roster.
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PLATE XII‘A — THE SOVEREIGN TURN

A demand axis on a policy clock: buyers hedging model choice and country choice as

risks, not defaults.

There is one more correction of seats to make, and it governs how
everything above should be read. When history is consulted for this
cycle’s geopolitics, the United States is routinely cast as the America of
1873 — the frantic overbuilder heading for its panic. The Introduction
corrected the reading of that year; this corrects the casting. It is the
wrong seat. On every structural marker, the United States of the
mid-2020s sits where Britain sat in the 1850s: holder of the reserve
currency, owner of the deepest capital markets on earth, the world’s

creditor, the workshop whose standards and instruments everyone else
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builds on — and, exactly like Britain, the exporter of the very
technologies that are industrializing its eventual challenger. The Britain
lens then predicts the rest of the arc with uncomfortable precision. It
predicts the internal institutional turbulence of a hegemon renegotiating
its own operating rules, whose erratic signaling rivals chronically misread
as structural decline — the mistake Germany made about Britain, and the
mistake available to Beijing now. It predicts the moment when unilateral
dominance grows expensive and the hegemon begins institutionalizing
its position through alliance architecture — Britain’s 1902 Japanese
alliance and 1904 Entente rhyming with the chip alliances, the export
coalitions, and the substrate coalitions of Chapter XV. And it carries
honest breaks that sharpen rather than spoil the lens, and they must be
stated in full or the lens over-predicts decline. The first is financial:
Britain exported its savings to build other countries’ infrastructure; the
United States is mobilizing its savings to build at home. It is the creditor
and the construction site at once — a seat no nineteenth-century power
ever held, which is why the losses, when they come, will land inside the
hegemon’s own borders rather than conveniently abroad. The second is
the pillars beneath the seat. Britain’s hegemony stood on two — the Royal
Navy and the City — and the naval one eroded first, as the strait’s four
acts above showed, while the financial one carried the seat another
decade. The present hegemon stands on three: sea command that
remains uncontested outside the challenger’s near seas, the deepest
capital markets, and a pillar Britain never had — the technological
chokepoints of the map’s floor, held collectively with allies. The third is
geometry, and it is decisive. Germany was three hundred miles from the
Thames and could put a battle fleet in the North Sea; the present rival
sits on the far side of the world, the hegemon shares its hemisphere with
no peer, and the alliance system already encloses the challenger inside its
own near seas. Britain’s alliances of 1902 and 1904 were an emergency
substitute for a presence it could no longer afford; the present alliances
were built at the hegemon’s height and are the architecture of

containment — and they are now being handed to the regional powers
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that hold the ring’s segments. The pattern to watch is structural, not
episodic: a perimeter around the challenger forming among the regional
powers that live along it, with the largest of them as pivot, while the
hegemon reduces its exposure across the far hemisphere and turns to
consolidate its own — the near abroad re-secured, its southern cone
drawn in as a resource and capital base. That is Fisher’s redistribution of
1904 running again — the fleet pulled toward home waters, the ring
delegated to allies who can afford it — with the difference that this
hegemon retrenches from strength into an uncontested hemisphere

rather than from weakness into a contested one.
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the ring is real and it is being handed over — the redis of 1904, from an

PLATE XII‘M — THE DELEGATED RING

The hegemon retrenches to an uncontested hemisphere; the regional powers take over

the segments of the ring. Fisher's 1904, run from strength.

The mechanisms rhyme. The geometry does not — and the geometry

favors the incumbent.
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@ exports the standards everyone builds on

) arms its own eventual challenger

builds at home, not abroad — the losses land inside the borders

V- T

now - three pillars

1902 - 1904: alliances as an emergency substitute for presence — today's alliances are the architecture of containment

PLATE XII‘B — THE RIGHT SEAT — BRITAIN, NOT 1873'S
AMERICA

The hegemon-creditor’s arc: internal turbulence misread as decline, then dominance

institutionalized through alliances.

Beneath the fence sits the deepest macro claim of this chapter: the
market structure itself is being redefined, back toward the
1950s. The first silicon age’s economy ran on the liquidity cascade of
Chapter III — strategic and enterprise demand created liquid markets
that were only later passed down to consumers, and market access itself
ran along alliance lines: you sold inside your bloc. The thirty years that
followed the Cold War inverted both properties at once — consumer-led
markets, formed bottom-up, accessible to any producer on earth
regardless of strategic alignment. An entire generation of business
thinking treats that arrangement as the natural state of the world. The
fence is the announcement that it was the exception — and the
announcement is being made by the hegemon itself, deliberately. The
post-war economic system was designed to reconstruct one continent
and contest another; the hegemon now treats it as obsolete and has
challenged it with tariffs placed globally, on allies as well as rivals, on the
logic that dependence on imports from a potentially hostile power is
incompatible with a potentially hostile military relationship. The order
that made the exception is being dismantled by the power that built it.

The AI economy is re-forming on the older template: sovereign and
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enterprise demand making the liquid market first — the take-or-pay
contracts, the gigawatt campuses, the government floors — with the
consumer downstream of markets already made; and access to those
markets conditional, again, on which side of the fence a producer stands.
Note the asymmetry with the sovereign turn above, because it is a
distinction and not a contradiction: on the buy side, hedging across blocs
remains live — a non-aligned buyer can still procure from both fences,
and increasingly must. It is the sell side that is closing: a producer
reaches a bloc’s market only from inside its alignment. Bridging blocs as
a seller is dead; diversifying within a bloc as a buyer is the strategy that
replaced it. The last thirty years let a company be globally aligned with no

one. The next thirty will not.

THE EXCEPTION - ACCESS WITHOUT ALIGNMENT

YOU SELL INSIDE YOUR BLOC ALIGNMENT = ACCESS

17 k. 13

an entire generation of business thinking treats the middle panel as the natural state of the world

the fence is the announcement that it was the anomaly

PLATE XII‘-C — THE THIRTY-YEAR EXCEPTION

Bloc-conditional access was the norm before 1990 and is the norm again. The open

decades were the anomaly.

One structural difference from the Cold War explains why the present
transition looks chaotic and is, in fact, ordered. The United States and the
Soviet Union never merged economically; there was nothing to unwind.
The United States and China did — the arrangement one economic
historian named Chimerica, in which one saved and manufactured and
the other borrowed and consumed, with the chip supply chain threaded
through both. That means the sequence of the present decade is not

rivalry, then order. It is disentangle, then settle: the economic

73



THE AI SUPERCYCLE

separation is a stepping stone that has to be laid before any stable
geopolitical framework can be built on it, and the turbulence of the
disentangling is the construction noise of the settlement, not evidence
that no settlement is coming. Read that way, the thirty-year exception is
not merely ending; its unwinding is the mechanism by which the next
order forms. And the disentangling has a lever the security-umbrella
comparison of the previous movement missed. The challenger’s
structural weakness is that it produces far more than its domestic base
can consume; it depends on exports to hold its economy together, and
the hegemon is its largest customer — as its growth slows, its need for
that market rises even as the fence goes up. So the lever that broke Japan
does have a modern form: not the umbrella, but market access. Which is
why the two sides seek accommodation even while they separate — the
challenger for the market, the hegemon to reduce its military exposure
abroad. The settle phase is sought while the disentangling is still under
way; that is what the sequence predicts, and it is the pattern to expect at

every stage of it.

THE SETTLEMENT - AFTER

not rivalry-then-order: disentangle, then settle — the thirty-year exception's unwinding is how the next order forms

PLATE XII‘F — DISENTANGLE, THEN SETTLE

The US and USSR never merged; there was nothing to unwind. Chimerica did — and

the unwinding is the mechanism by which the next order forms.

The Soviet bloc offers one more lesson, and it is usually filed under the
wrong heading. In 1986 the East German leader presented the Soviet
leader with a one-megabit memory chip he claimed had been made at

home; it was a dummy. East Germany’s real chips arrived years late, in
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quantities its small Western neighbor exceeded a hundredfold, financed
by billions raised as debt for what was, at bottom, a prestige project —
and some historians count the program among the burdens that broke
the state. The usual moral is “the perils of chip nationalism.” The sharper
one is bloc politics: East Germany was not competing with the West; it
was competing within the Soviet bloc, for position on the strategic layer
of its own alliance. And its failure is the cleanest counter-example this
book’s thesis has, because East Germany had one of the three
mechanisms and lacked the other two — a state underwriter, yes, but no
diffusion regime to learn through and no market to sell into behind the
fence. One mechanism does not make a supercycle. The modern rhyme is
not a Chinese one; it is the jockeying inside the Western bloc — national
chips acts, sovereign compute, a debt-financed leading-edge foundry bid
— members positioning for the strategic layer of their own alliance, some
of it prestige, some of it real. The test is the same one East Germany

failed: is there a diffusion regime and a market behind the flag?

THE THREE MECHANISMS, SCORED

@ the demand underwriter

® the diffusion regime

- the Soviet leader

IT WAS A DUMMY ® a market b‘ehlnd‘t‘he‘f‘enc(‘a ‘

the sharper moral: competing for position
WITHIN its own bloc — a thyme for the
Jjockeying inside the Western bloc today

the test every chips act must pass: is there a diffusion regime and a market behind the flag?

PLATE XII‘G — THE DUMMY CHIP — ONE MECHANISM IS
NOT A SUPERCYCLE

East Germany had a state underwriter and nothing else. Its lesson is bloc politics, not

nationalism.
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THE BLOCS, AND THE SWING STATES

Everything above can be assembled into a regional map, and it is worth
doing, because the alliance structure of the chip industry is not an
accident of comparative advantage — it is a design, and the design
predicts behavior. Start with the design principle, visible in the way the
hegemon treated its two most successful allies. Japan built the full
spectrum — memory, logic, equipment, materials — and was dismantled.
Korea built memory alone and was tolerated, even helped: American
firms trained its engineers, and the price floor of 1987 financed its rise.
The difference was not merit; it was shape. A full-stack ally is a latent
rival; a single-layer ally is a dependency easy to manage. And look at the
floor of the map today: lithography in one country, leading-edge foundry
in another, memory in a third, materials and equipment in a fourth. One
ally, one layer — the alliance stack is partitioned so that no member
holds the column, which is exactly what makes each member a
chokepoint the hegemon can lean on, and exactly why the fence can be
enforced at all. It also explains the intensity of the present confrontation
better than any account of technology does: the challenger’s ambition is
full vertical integration across the whole spectrum, from equipment to
models — precisely the shape the order was built to prevent. Full-stack
integration inside the fence, by the hegemon’s own firms, is tolerated.

Full-stack integration outside it is the casus belli.
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THE ALLIANCE FLOOR — ONE MEMBER PER LAYER

materials & equipment l JAPAN

memory KOREA

leading-edge foundry TAIWAN

lithography NETHERLANDS

dismantled - forbidden

full vertical integration is precisely the shape the order was built to prevent — inside the fei

tolerated, outside it the casus belli

PLATE XII‘H — ONE ALLY, ONE LAYER

Japan built the stack and was dismantled; Korea built memory and was helped. The

alliance floor is partitioned by design.

The partition is no longer implicit; it has been written into a declaration
and given a name. The hegemon’s flagship economic-security initiative
organizes a coalition of aligned economies around a single object that it
describes exactly as this book describes the map: one supply chain, from
critical minerals and energy through advanced manufacturing and
semiconductors to Al infrastructure, frontier models, and logistics, to be
built and held among trusted partners. Its architecture is one ally, one
layer made explicit: the lithography country, the memory country, the
materials country, the packaging island, the Gulf capital, each
contributing the segment it holds; its membership list is the argument,
with the packaging island endorsing by joint statement, the European
bloc joining only after its own internal argument, and the absences
defining the counter-coalition precisely; and its stated cause is the
challenger’s counter-chokepoints — the rare-earth controls that proved
the fence runs both ways. Its name claims the seat, deliberately: a Pax, in
the lineage of the two before it. And its most telling instrument is not a
fleet. It is a credentialing and provenance platform for Al-supply-chain
cargo, piloted at the ports of the isthmus through which those shipments
pass — the artery secured by a passport rather than a warship. That is the

settle phase of the previous movement taking institutional form, and the
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strait-and-fab migration in one policy: the toll booth moves from the

strait to the fab, and the strait itself is held by paperwork.

ONE SUPPLY CHAIN - ONE ALLY PER SEGMENT - DECLARED DECEMBER 2025

- - I “hw - -m-

THE SIGNATURE LIST ,
PROVENANCE @ THEISTHMUS

CREDENTIAL — —

a Pax, in the lineage of the two before it: the settle phase taking institutional form — the toll booth moves from the strait to the fab, and the strait is held by a passport

PLATE XII-O — THE PARTITION, SIGNED

One supply chain, one ally per segment, a membership list as the argument — and the

artery held by a passport, not a warship.

The counter-view is serious, and it belongs here rather than in a footnote,
because it is the strongest argument against the sequence this chapter
has laid out. Whenever the policy’s blunter version surfaces — countries
wanting into the hegemon’s Al system must choose which technology
space they belong to, picking teams — the costs of forcing that choice are
four, and they are worth stating as a framework because they will recur at
every hardening of the fence: and each maps onto a mechanism in this
book. First, the timing cuts both ways: forcing the choice while the
hegemon still leads in models, military reach, and a weaponizable
currency is exactly what a Britain in 1902 would do — but the same
hegemon has spent years teaching allies not to rely on it, on tariffs, on
distant wars, on old guarantees, so that even its core allies now hedge as
fast as they can; forced, the advanced democracies would still choose it,
resentfully, and much of the Global South would choose the other side.
Second, follow-through: the initiative is long on declaration and short on
money, and the hegemon has been narrowing its own welcome to the
world’s talent — which, in the terms of Chapter II, is a hegemon inverting

the diffusion regime that built its lead, since capability travels with
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people and the eight who left can leave in either direction. Third, the
technology itself is unsettled: the hegemon’s own startups already run on
the challenger’s cheaper open models — the efficiency leak of the
previous movement, seen from inside the fence — and a decade-long
alignment is being asked for on twelve months of visibility. Fourth, and
deepest, interdependence was itself a form of insurance: a system in
which each side is too big for the other to let fail is one in which
economics stays positive-sum and security stays contained; strip it out
and security turns zero-sum with nothing cushioning it. Global
governance of the technology, which its risks will require, is harder
between camps than within a market — the nuclear precedent came late
and did too little, and the lesson generalizes: bloc formation and shared
governance are not exclusive, but every increment of the first raises the
price of the second.

The book’s reply is not to dismiss any of this but to place it. The
counter-view describes the transition cost of disentangle-then-settle, and
it is real; the sequence does not promise the settlement is cheap, only
that it is ordered. It also exposes a tension inside the policy itself: the
declaration says positive-sum, not isolating; the leaked memo says
choose. Which of the two prevails decides whether the swing states and
the Global South are held or lost — because a pax that behaves as a fence
loses them, and a pax that behaves as a market keeps them. That is why
the credential at the isthmus matters more than the fence: it is a
facilitation, a positive-sum instrument, the pax as market. And it
sharpens the swing-state forecast above with a distinction it needed: the
core-adjacent align toward the core, and the Global South, if forced, tilts
toward the challenger — so the price of forcing is measured in exactly the
regions the map says are in play. The talent point is the one to watch
hardest. A hegemon that closes its diffusion regime is repeating the one

mistake the first age says never to make.
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THE FOUR COSTS OF FORCING THE CHOICE
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the counter-view names the transition cost of disentangle-then-settle — real, and it does not make the sequence disordered

watch hardest: a hegemon closing its own diffusion regime repeats the one mistake the first age says never to make

PLATE XII‘P — PICKING TEAMS — THE COUNTER-VIEW,
PLACED

A pax that behaves as a fence loses the swing states; as a market, it keeps them. The

transition cost is real; the sequence is still ordered.

From that principle the blocs sort themselves. The core is the
partitioned alliance stack: the United States at the top of the map holding
models, harness, and the largest share of compute; the four single-layer
allies at the floor; and a European bloc that holds the lithography
monopoly and little else on the map, hence its search for a place on it — a
region whose collective output rivals the challenger’s and whose fork is
the oldest in the book: a superpower if it unites, a field manipulated
between the other two if it does not. The core’s tension is internal — the
intra-bloc positioning the East German episode warns about — and its
rule is the one Korea learned in 2019: chokepoints get used inside the
family too. The challenger bloc is China with a partial Russian
attachment, running the 1983 memory playbook under the fence’s
weakest span, building the full stack it is forbidden, and holding the
counter-chokepoints that make the fence two-sided. Its binding
constraint, on the reading of this book, is not the one usually named.
Taiwan is the symbol; the South China Sea is the artery — the sea lanes
through which the challenger’s energy and trade must pass, the “Malacca
dilemma” its own leadership named two decades ago. But in the denial

era the artery is not something either side can hold. It is a band of mutual
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denial: the challenger can keep the hegemon’s fleet at bay inside it,
cheaply, and the hegemon’s allies can close the challenger’s routes at its
exits, just as cheaply. That stalemate, not any decisive battle, is what
locks the challenger into its near seas and makes its strategy sequential —
the region first, other blocs only after. A conflict over the symbol would
be fought for the artery, and neither side could keep the artery once it
had it.

The swing states are where the map will move, and they are the
ones to watch. The Gulf holds capital and energy — the two inputs the
buildout is shortest of — and is buying compute from both fences while
building sovereign capacity of its own: the purest expression of the
sovereign turn. And it hedges its security on the same logic — regional
defense pacts among the powers that share its neighborhood rather than
a guarantee waited for from the hegemon — a swing state pricing its
alignment on both axes at once, and the model for the regional alliances
that now form without the hegemon inside them. India holds talent and
the largest unaligned demand pool, and is deciding whether to be a
market for the core, a manufacturing hedge against the challenger, or a
third pole; its choice moves the map more than any European chips act.
Southeast Asia is the manufacturing hedge already in motion — the place
packaging, assembly, and trailing-node capacity go when the fence makes
the challenger’s factories unusable — which makes it the region that
profits from the disentangling itself. Japan, alone among the core, is
attempting to climb back from a single layer to two, with a state-backed
leading-edge foundry bid that is either the exception to the design
principle or the next East German cautionary tale; the hegemon’s
response to it will reveal whether the principle still holds. And Russia is
the cautionary limit case: fenced, copying, sourcing chips through
smuggling routes, running the copying trap of Chapter VIII in real time
— its failure to defeat a neighbor being the event that finally closed the
Cold War and freed the hegemon to turn away from Europe. Latin
America is not a swing region on this map but the hegemon’s

consolidated base — the uncontested hemisphere being actively re-
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secured — with the Southern Cone emerging as a resource and capital
destination for the buildout rather than a contested one.

Where do they move? On the sequence argued above — disentangle,
then settle — the core hardens and partitions further; the challenger
completes as much of the stack as capital alone can buy, which is memory
and trailing logic, and stalls where tacit knowledge gates entry; the swing
states extract the highest price for alignment ever available, because both
blocs need them, and then align — the core-adjacent toward the core,
because the core holds the layers capital cannot buy, and the Global
South, if forced to choose rather than allowed to hedge, less reliably so.
That is a forecast, and the book’s own discipline applies: it is falsifiable at
each print — by the swing states’ procurement, by which layer the
challenger cracks next, and by whether the intra-bloc jockeying inside the

core stays commercial or turns into 2019 again.

THE CORE - PARTITIONED

THE CHALLENGER - FULL STACK

THE ARTERY: SOUTH CHINA SEA

the forecast, falsifiable at each print: procurement - which layer cracks next - whether the core's jockeying stays commercial

PLATE XII‘IT — THE BLOCS, AND THE SWING STATES

A partitioned core, a full-stack challenger, and the swing states extracting the highest

price for alignment ever available.

Where, then, on the British arc does the present sit? Read one clock at a
time, as this book’s method requires. On the technology clock, we are
already at 1917: cheap denial has been proven at scale, not merely argued
in pamphlets. On the hegemon’s response clock, we are near 1905 — the

fleet redistributing toward home waters, alliances substituted for
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presence, the reset-in-the-middle arms race under way — because
response always lags the weapon. On the economic-order clock, we are
around 1913: the first globalization peaked in 1913 with its naval premise
already contestable, and the second peaked around 2008 and plateaued
while its fence went up with trade volumes still full. The premise erodes
years before the numbers turn. What has not happened is the analog’s
next station — the routes strangled at scale against the hegemon itself,
then a formal acceptance of parity, then the retreat into blocs — and this
book does not predict it; the geometry argues against it. The honest
reading is a composite: the middle of the first act, technology ahead,
institutions behind, and a geometry with no precedent in the British
record. If the challenger’s position has a rhyme, it is not Germany’s in
1900 but the darker one — an encircled Pacific power in the years before
it tried to break the ring — which is the reason the sequential breakout
matters, and the reason the stalemate in the near seas is the most

important thing on the map to keep from resolving.

o

technology

hind

PLATE XII‘L — THREE CLOCKS ON ONE ARC

Technology at 1917, response at 1905, order at 1913 — the middle of the first act, with a

geometry the British record never had.

The synthesis of this chapter is that geopolitics is not context for the
map; it is a layer of it, and it is the layer that generates shocks. The
season’s evidence is concrete: a memory repricing arriving as a national-

index event; take-or-pay supply contracts — signed precisely to convert
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market risk into contracted certainty — wiring the physical floor’s
revenue directly to the creditworthiness of the Al ceiling’s most levered
buyers, so that market risk did not disappear but converted into
counterparty risk. Contracts can fix a quantity and a price. What no
contract can fix is the shape of demand — where, across the map,
the spending concentrates when conditions change. The first silicon age
ran inside one alliance’s fence with one underwriter’'s demand. The
second runs across two fences, three toll-booth chokepoints, and a
demand base whose shape is contested by policy in real time. That is not
a riskier map, necessarily. It is a map on which the political layer must be
read with the same discipline as the financial one — which is where we

now turn.
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XIII

The Money

Part One ended on an inversion: the demand underwriter of this
supercycle is not a state that cannot be margin-called but a set of private
balance sheets that can. This chapter does the accounting — what the
build costs, what it earns, what it must earn, and how the money paying
for it has changed character. Every figure is mid-2026, stated with its
range.

Begin by disposing of the number most often quoted against the
buildout. Comparing annual capital expenditure to annual Al revenue —
three-quarters of a trillion against a hundred and fifty billion — is a
category error: capital expenditure buys assets that produce revenue for
five to thirty years, while revenue is a twelve-month flow. No
infrastructure build in history survives that division; the American
interstate system would not. Three comparisons do work, and they give

three different answers — which turns out to be the finding.
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CAPITAL - A STOCK

REVENUE - A FLOW

7" —

no infrastructure build in history survives that division — the interstate system would not

PLATE XIII‘-A — THE CATEGORY ERROR

Capex buys a stock that pays back over five to thirty years; revenue is a twelve-month

flow. Never divide the two.

One more line from the Britain lens belongs in the money chapter rather
than the naval one, because it is the place where the analogy still cuts
against the hegemon. Britain’s structural problem was never the North
Sea; it was overstretch — holding a global system whose upkeep rose
every year while the share of the world’s manufacturing carrying it fell,
naval estimates doubling in fifteen years against a shrinking industrial
base. The present hegemon’s version is not a fleet budget alone but the
sum of what the system costs to hold — the fence, the alliances, the ring,
and now the buildout — set against the share of world output that carries
it. That ratio, a fiscal two-power standard, is the watch item the seat
correction leaves open, and it belongs beside the hurdle, not beside the
fleet.

The first test is the income statement, and its honest
counterpart is depreciation, not capex. The four largest builders
purchased roughly $434 billion of plant and equipment in the four
quarters to March 2026 against roughly $149 billion of recognized
depreciation — a three-to-one gap that arrives on a fixed schedule
regardless of what revenue does. Measured against depreciation, Al
revenue crossed its most basic break-even line only in late 2025 and sits
within a few points of it, at coverage near one times. The embedded wave

is the constraint: the 2025 through 2028 capex vintages alone imply on
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the order of $450 billion of annual depreciation by decade’s end, which
means Al revenue must compound at roughly forty percent a
year for three consecutive years merely to stay at break-even
against its own asset base. Achievable at current growth rates — but
a far stronger claim than “the demand is real.”

The second test is capital: stock against stock. Cumulative Al-
attributable capital deployed across 2022—26 runs on the order of $1.3
trillion, against roughly $275 billion of cumulative ecosystem revenue —
about four and a half dollars of capital per dollar of revenue earned so
far. Catastrophic for a software business; unremarkable for
infrastructure, where railways, fiber, and mobile all showed worse in
their first five years. The ratio is not the verdict. What the capital requires
is.

The third test is the hurdle, and it is the arithmetic this book
stands on. Take the deployed capital, charge it a normal infrastructure
return plus its depreciation, divide by an ordinary gross margin, and the
industry needs on the order of $600 billion of annual revenue against
roughly $155 billion running today — about a quarter of the way, with the
honest range running from $500 billion (at optimistic asset lives and
margins) to above $750 billion (at pessimistic ones). Three independent
methods — this construction, a venture firm’s published gap analysis, a
major bank’s threshold model — converge on the same figure, which is
how you know it falls out of the arithmetic rather than out of anyone’s
book. The single highest-leverage variable in the whole reconciliation is
the gross margin on inference: it alone moves the requirement by a

quarter-trillion dollars.
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= 26% cleared - three methods converge
THE HURDLE REVENUE VS DEPRECIATION THE FUNDING SHIFT

~$602B

mid-2026: 32%

~$154B

Real, growing faster than any business in recorded history, and roughly a quarter of what the capital requires.

PLATE XIII — THE RECONCILIATION

Three tests, three different answers — and the disagreement is the answer. All figures

mid-2026, stated with ranges.

Now the funding side — the eight-quarter transition that this book
regards as the underpriced fact of the cycle. Two years ago, the buildout
was an internally funded corporate investment program: operating cash
flow in, servers out, revisable at will. By mid-2026 the marginal dollar
had changed character. New debt rose from nine percent of capital
expenditure to roughly a third in eight quarters. Equity issuance
returned — one builder priced an $85 billion raise and halted buybacks;
another issued $55 billion of debt in six months and did the same. The
builders’ bonds came to represent more than fifteen percent of all US
investment-grade issuance — a fact flagged, with their declining free cash
flows, by a central bank’s financial stability report. Free cash flow
crossings arrived staggered, company by company, exactly as capital
intensity predicted. And around the visible capex line grew the off-
balance-sheet penumbra: roughly $700 billion of leases signed but not
yet commenced, private credit to Al growing from nearly nothing to
beyond $200 billion, special-purpose vehicles, and — the regime-
defining event — a chip supplier moving to stand behind roughly a

quarter-trillion dollars of a single customer’s lease and construction debt,
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because that customer has no investment-grade rating and the supplier’s
balance sheet substitutes for one. Where the credit ladder ends, the
structure has begun manufacturing investment grade synthetically at the

boundary.

ate demand urn-insensitive
_THE 19605 BUILD HUNG FROM CABLES OF CREDIT

bonds — new debt ~25% of capex

‘ ‘ leases: ~$716B signed, not commenced

| ™~ —1
equity raises — buybacks halted
I

T

supplier backstops ~$250B

‘ THE 2026 BUILD - ~$750B a year

—

held up by stone: cannot be margin-called

THE MARGIN CALL

Debt's share of the marginal capex dollar: 9% — 32% in eight quarters. Allocation became obligation.

PLATE XIV — WHO PAYS THIS TIME

A pillar cannot be margin-called. Cables can. The deck’s weight moved onto the cables

in eight quarters.

To read this structure as one number, this publication built an
instrument: six gauges on one calibration rail, measuring what share of
the forward obligation sits off the books, how fast the off-book share is
growing relative to capex, how dependent the build is on external capital,
how the total obligation compares to forward cash flow, how far down the
credit ladder the counterparties sit, and whether refinancing capacity
covers the coming need. The mid-2026 reading is 56 on a 0-to-100 scale
— stretched — but the composite is the least interesting output. The
spread between the gauges is seventy points: sound where the
build is measured in cash, fragile where it is measured in
refinancing. Run the same instrument on the FY2024 data and it reads
10 — the same companies, eight quarters earlier, were simply a different
credit. And push every financing gauge to simultaneous stress and the

composite tops out at 70: financing fragility alone cannot produce a pre-
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break reading. The distance from 70 to 100 belongs entirely to demand.
The financing structures are not the bubble. They are the
amplifier a bubble would run through — and the instrument
measures how much amplification has been installed. Currently:
a great deal at the margin and at the bottom of the credit ladder, almost

none at the top.
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Seventy points of spread between the gauges. The structures are not the bubble — they are the amplifier
a bubble would run through, and the panel measures how much amplification has been installed.

PLATE XV — THE ACID TEST — THE INSTRUMENT PANEL

Six gauges, one composite. The spread is the finding: sound where measured in cash,

fragile where measured in refinancing.

One more loop closes the macro picture, and it is a loop the first silicon
age never ran, because its underwriter had no cost of capital. The
buildout now sits inside the interest-rate mechanism it borrows from.
Debt-financed capex bids up components — by the builders’ own
attribution, roughly one dollar in eight of the 2026 capital program is
component price rather than capacity, a transfer to three memory
companies — and component inflation propagates outward, to the point
where firms that build nothing for AI raise prices because of it. The
central bank has named the buildout in the same breath as war and
tariffs as a source of shock; the yield curve’s response prices directly into
the very bonds the build now issues. Capex has become an inflation

source, and inflation a cost of capex.
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PLATE XVI — CAPEX AS AN INFLATION SOURCE

The buildout entered the macro loop: debt-financed capex bids up components, prices,
and the rates the debt is financed at.

The chapter’s compression: the revenue is real, growing faster than any
business in recorded history, and roughly a quarter of what the capital
already deployed requires — all three clauses true at once, which is
simply what a business scaling into a capital base built ahead of it looks
like. Meanwhile the money paying for it changed character entirely in
eight quarters. A program financed from operating cash flow can be
slowed at will. One financed by hundreds of billions in bonds, forward
leases, private credit, and guarantees has counterparties, covenants, and
a refinancing schedule. Allocation became obligation — and because
the 2026 build is already financed (bonds sold, facilities syndicated), the
near term is sticky almost regardless of revenue: the adjustment
mechanism is next year’s guidance, not this year’s execution. When it
happens, a change of mind will appear in a guide a full year before it

appears in anyone’s cash flow.
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X1V

The Technology Clock

The geography sets the board and the money sets the stakes; the
technology sets the tempo. This chapter reads the fastest clock on the
map — the one that decides whether the financial clock’s bet pays.

Start with the coordination question left open in Chapter IV. The
scaling laws have bent: an increasing share of capability gains arrives
through efficiency and technique rather than raw scale, and models a
fraction of frontier size now match, for most deployed work, models that
cost an order of magnitude more. On the Moore’s-law precedent, a bend
is survivable if the participants stay coordinated through it — and so far
they have, for a reason the first silicon age would recognize instantly.
Efficiency has expanded the market faster than it has
cheapened the product. The measured elasticity is the whole story:
every ten percent cut in token prices has been associated with twelve to
eighteen percent more usage, so total spending rises as unit prices fall.
This is the 1970s compute dynamic replayed — when scarcity gave way to
cheap cycles, computing did not shrink to fit its old tasks; it flooded into
tasks that had never justified a computer. Cheap intelligence is currently
doing the same, which is why the demand side of the reconciliation keeps

compounding even as the price of its unit collapses.
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BUT EFFICIENCY HAS TWO EDGES
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A four-year disagreement about GPU life changes the asset’s economics by roughly 2x.

PLATE XVII — THE EFFICIENCY CLOCK EXPANDS THE
MARKET

Every 10% price cut has been associated with 12—18% more usage: falling unit prices

raise total spend — the 1970s compute dynamic.

But efficiency has two edges, and the second one cuts the balance sheet.
Follow the buildout dollar into its physical components and it splits by
clock, not by category: roughly sixty percent buys short-lived assets —
accelerators, servers, switching fabric, five-year lives at best — while forty
percent buys long-lived ones — shells, substations, switchgear, land,
fifteen to forty years. The two halves of the same dollar have opposite
exposures to the same event. An efficiency breakthrough is good for the
forty percent — a shell with power is a shell with power, whatever
architecture runs inside it — and bad for the sixty percent, because it
reprices the specific hardware vintage that a specific lease was written
against. Compute is not one price: the market already prices vintages
hundreds of basis points apart, prior-generation rental rates have fallen
the way prior-generation rates always fall, and the industry’s unresolved
dispute over GPU useful life — estimates run from two years to six —
moves the economics of the same asset by roughly a factor of two. The
financing system has noticed: the long-lived forty percent is what
securitization and triple-net structures are built to hold, and clears at

investment grade; the short-lived sixty percent collateralizes debt at
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double-digit rates or requires a guarantee — the residual-value
instrument that exists precisely to lend the long-lived asset’s credit
quality to the short-lived one, written, by construction, on the fastest-

depreciating and least appraisable part of the build.

60% - THE FIVE-YEAR ASSETS 40% - THE STONE

(LT 1]
(1T T 1

two halves of one dollar — opposite exposures to the same efficiency event

PLATE XIV:A — SPLIT BY CLOCK, NOT BY CATEGORY

Sixty cents of the dollar is a five-year asset; forty cents is stone. The guarantee exists

to bridge the gap.

Then there is the wall — the constraint this cycle shares with Chapter VI's
power wall, scaled from the die to the grid. The stylized unit of the
buildout is instructive: a one-gigawatt frontier campus costs on the order
of $38 billion up front and less than a billion a year in electricity. Energy
is the gating input, not the expensive one — a rounding error in the
bill of materials and the thing everything waits for, with grid
interconnection queues running five years and turbine order books
effectively sold out toward the next decade. Translate a single year of
builder capex into physical terms and it is roughly twenty gigawatts of
equivalent new build — twenty mid-sized cities of load, every year,
arriving into an electrical system that plans in decades. The substation is
the lithography of this cycle: the precision instrument, made by few, that
everything else queues behind.
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PLATE XVIII — THE TWENTY-GIGAWATT YEAR

Energy is the gating input, not the expensive one. The lithography of this cycle is the

substation.

The chapter’s synthesis is the tempo relationship itself. The efficiency
clock is the fastest force on the map and the only genuinely unpredictable
one — and it points in both directions at once. Every efficiency gain
simultaneously expands the market (through the elasticity that keeps
total spend compounding) and reprices the installed base (through the
vintage effect that stresses the sixty percent and the credit written against
it). Which effect dominates at any node depends on what that node owns:
markets for intelligence get bigger; warehouses of last year’s hardware
get cheaper. The first silicon age’s efficiency crisis — Dennard’s ending —
destroyed the frequency-era assumptions and created the parallel-
computing industry in the same movement. This cycle’s efficiency clock
will do something similar, and the map in Part Three is, among other

things, an instrument for predicting where each movement lands.
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The Map of Al

The stack, the clocks, the joints — where value and risk

actually sit, and what the cycle selects for.
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The Map

Everything to this point — the history, the geography, the money, the
technology — now assembles into one instrument. The Map of Al reads
the supercycle as a stack of ten positions: nine layers and a half-layer
whose existence is one of the cycle’s discoveries. From the ground up:
energy and power; the equipment-foundry-memory floor; silicon;
networking; compute — which must be read as two layers, not one;
models; the routing fabric; the agentic harness; distribution; and around
the whole structure, the governance fence. Value runs horizontally
through these layers. The clocks of the previous chapters run vertically

through all of them at once.

THE CORE
L9 - THE GOVERNANCE FENCE — ABOVE GROUND, OVER EVERYTHING T

1 R G B

L8 Distribution — the endpoint held

— - —
L7 | Agentic harness — the four-way race CEILING

16,5
L6 Models — splitting three ways

-

L5 Compute — 5a IG builders | 5b sub-IG neoclouds |

L4 | Networking — the rack ate a layer MIDDLE
—_— P Y @ @ —

L3 Silicon — toll booths and tourists

L2 | Equipment foundry - memory — the hard band

- ]
FLOOR

L1 | /Energy < the bedrock gate

Value runs along the strata; the clocks bore through all of them at once.
PLATE XIX — THE MAP OF AI — A CROSS-SECTION

Read it like geology: the surface monetizes, the seam routes, the bedrock gates. The

fence stands above ground.
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The floor is real, monopolistic, and hawkish by physics. The
three toll booths of Chapter XII — lithography, leading-edge foundry,
high-bandwidth memory — expanded through the season into the same
demand curve in the same window, and their independent confirmation
is the highest-quality demand read available anywhere on the map: three
monopolies with no ability to coordinate all raised capacity and prices
against the same order books. The memory evidence is the sharpest:
revenue growth arriving overwhelmingly as price rather than volume —
average selling prices up thirty to eighty-five percent against single-digit
bit growth — with the triopoly converting its position into take-or-pay
contracts carrying revenue floors toward the decade’s end. The floor’s
caution is structural, not temperamental: it commits capital on five-to-
seven-year physics clocks against demand underwritten on three-to-five-
year credit clocks, and its order books are therefore a lagging indicator —
they record financing decisions made eighteen to twenty-four months
earlier, which is why the floor is always the last place a turn becomes
visible and the worst place to watch for one.

The middle is where the money of Chapter X lives, and the
season resolved its central question as a ladder. The financial
clock is company-specific, not sector-wide: among the builders, one self-
funded its build with margins intact and buybacks rising; one stretched
deliberately into negative free cash flow from the strongest balance sheet
in the group; one cracked — debt up tens of billions in a quarter,
buybacks to zero, the cost line crossing into the core business’s own
profitability; one split down the middle, absorbing the build on the
income statement at rising margins while financing it on the cash
statement with doubled debt; and one — the control group — declined to
build at all, renting its intelligence from a rival, expensing what the
others capitalize, and keeping the endpoint. Capital intensity relative to
cash generation sets each builder’s position on the ladder, and the
ladder’s existence is itself the finding: absorption capacity is a property
of a company, not of the cycle. Below the builders sits the layer that must

be split: investment-grade hyperscaler compute and sub-investment-
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grade neocloud compute are the same product and different asset classes,
priced hundreds of basis points apart by a financing market that has
already refused one while funding the other. And the strongest single
datapoint in the middle cuts against the best bear case: the largest cloud
monetized its build at rising margins on accelerating growth — the

compute layer’s returns did not compress as the capacity arrived.

self-funded

stretched

cracked

(((((((((((((((((((((((((((((((

PLATE XV-A — THE BUILDERS' LADDER

The financial clock is company-specific. Capital intensity relative to cash generation

sets each builder’s rung.

The ceiling is where the first silicon age’s sharpest lesson
applies. The model layer is splitting three ways. A closed frontier tier
remains genuinely unsettled and is funded as an open question —
including by the hardware supplier itself, hedging architectures the way
an insurer hedges risks. A deployed tier is commoditizing at speed: open
weights, interchangeable cheap models, monthly release cadences from
players who have embraced commoditization as distribution — the open-
weight flank that presses on two fronts at once, undercutting the closed
labs’ pricing from below precisely where the hurdle’s monetization is
concentrated (the frontier labs are the largest countable tier of Al
revenue), while containing the challenger bloc’s models with a Western

open alternative rather than with bans alone. And on a one-to-two-year
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horizon, a third tier is forming with no 1960s equivalent at all:
enterprise-internal models co-designed around a company’s own data
and workflows — clear title at the model layer, held by the buyer. The
harness becomes the co-design surface, and the enterprise becomes a
partial owner of the layer it used to rent. Frontier models occupy the
position transistors held in the 1960s: the miraculous component,
improving on a public schedule, commoditizing at the component level
even as the systems built from them compound in value. Which is why
the half-layer matters more than the layer. In enterprise deployments,
the models are increasingly rented and swapped, while the routing
junction — the point where a firm’s private logic decides which model
runs, at what cost, under which policy and jurisdiction — is owned,
accreting the cost rules, the permissions, and the switching costs.
Models get rented; the junction gets owned. Above it, the agentic
harness layer has resolved into a four-way race among the hyperscalers’
enterprise suites and the pure-play platforms, each attempting to be the
junction at workflow scale. And at the top, the endpoint has held: the
distribution layer that the disintermediation thesis said AI would kill
instead accelerated, with the strongest endpoints monetizing AI-driven
engagement inside franchises the model layer cannot reach — the control

group’s entire bet, and so far the market has paid a premium for it.

\J

UUUY

CLOSED FRONTIER THE OPEN-WEIGHT COHORT CO-DESIGNED - ON

®

PLATE XV'‘B — THE MODEL LAYER SPLITS THREE WAYS

A sealed frontier, an open pour, and — newest — the buyer's own vessel, filled inside

the buyer'’s own walls.
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One more structure sits on the map that no layer diagram can show: the
unit of competition is shifting from the firm to the alliance
network. Enterprise Al is increasingly entered by coordinated alliances
rather than single vendors, and they come in three species. Vendor-
vendor alliances are multi-layer stacks entering the enterprise as one
motion — a chip maker paired with an enterprise platform, a cloud
paired with a lab — and the reading rule is to identify which layer each
ally opens and which it holds: every alliance opens the layers below
someone’s junction and holds the junction itself, which is why the
partner of today is so reliably the rival at renewal. Substrate coalitions
are signed industry structures — open-weights letters, interoperability
alliances — whose membership lists are the argument itself: a signature
list is a map of whose economics depend on which layer staying open or
closed, and the absences define the counter-coalition as precisely as the
signatures define the coalition. The hegemon’s Pax declaration of 2025—
26, organized layer by layer among aligned economies, is the season’s
largest instance — the substrate coalition and the partitioned floor of
Chapter XII fused into one signed structure. And enterprise-customer
alliances bring the buyer in as co-designer, the asset created being the
customer’s own codified expertise held in a system the customer controls
— the demand-side twin of the third model tier above. Alliance formation

and defection is a leading indicator on this map; revenue is a lagging one.
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the customer joins as co-designer; the asset created is the customer’s own codified
expertise, held in a system the customer controls — clear title at the model layer.

PLATE XX — THE ENTERPRISE ALLIANCE

The unit of competition is shifting from the firm to the alliance network. Formation

and defection lead; revenue lags.

The alliance component has a floor as well as a ceiling, and the floor is
where the alliance is oldest. The partition of the physical layers among
single-layer allies — the one ally, one layer design of Chapter XII — is
itself the founding alliance of the industry, forty years old and still
enforced; the substrate coalitions and vendor stacks of this chapter are
built on top of it. Which supplies the reading rule for any new alliance on
the map: ask whether it extends the partition (a member deepening its
own layer, welcomed) or breaches it (a member reaching for a second
layer, resisted) — because the hegemon’s response to a breach, whether
by an ally or a rival, is the most reliable tell of where the real property
line runs. And the partition has a twin in another domain: the island-
chain alliances that enclose the challenger’s near seas and the layer-
partitioned chip alliance that encloses its access to the floor are the same
design — one ally, one layer; one ally, one strait — which is why

containment and one ally, one layer are, in the end, a single policy.
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the hegemon's response to a breach — by ally or rival — is the most reliable tell of where the property line runs

PLATE XV:C — EXTEND OR BREACH

The oldest alliance on the map is the partition itself. Every new alliance either deepens

a member's layer — or reaches for a second one.

The compression of the map is two poles and a connection. The floor is a
set of physical monopolies expanding at the speed of concrete. The
ceiling is a routing junction that owns value while renting models. And
the efficiency clock connects them: every model-layer price collapse
strengthens the junction that arbitrages models and expands the
machine demand the floor builds against. Cheaper models, correctly
read, are bullish for the router and the floor simultaneously — and

neutral-to-lethal for whoever owns only the component in between.
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XVI

The Clocks and the Joints

The map is the anatomy; this chapter is the physiology — how the
structure moves, and where it can tear.

Formally now: the supercycle runs on four clocks. A physical clock in
fabs, power, and optics, committing in five-to-seven-year irreversible
strides. A financial clock in credit, leases, and take-outs, running on
three-to-five-year maturities. An efficiency clock in models and software,
turning over in months. An adoption clock in enterprise demand,
answering in quarters. The structural fact that generates most of the
cycle’s violence is the asymmetry between them: supply commits in
years and cannot un-decide; demand moves in quarters — in
size, and more dangerously, in shape. Every node’s valuation is a
bet that today’s demand shape survives that node’s build time. When the
shape shifts — spending rotating between layers, architectures, or
geographies — committed supply cannot adjust, and price adjusts locally
and violently instead. Demand has a shape, not just a size, and no

contract on the map can fix the shape.
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THE ASYMMETRY
supply commits in years;
demand moves in quarters —
in size, and in shape

PHYSICAL

GFFICIENCY — turns in months

FINANCIAL — 3-5 year maturities
ADOPTION — answers in quarters

PHYSICAL — 5-7 years, cannot un-decide

Every node's value is a bet that today's demand shape survives that node's build time.

PLATE XXI — THE DRIVE TRAIN — FOUR CLOCKS, ONE
MACHINE

The big gear cannot reverse; the small gear turns fastest. A slip at any mesh reprices

the whole train.

The rotation is visible in the record of what has bound. The cycle’s
binding constraint has moved five times: advanced packaging in 2023,
memory in 2024, lithography deliveries in early 2025, power from late
2025 — and then, in mid-2026, credit, arriving while power had not yet
cleared. For the first time in the cycle, two constraints bind
simultaneously, and they are the two from Part Two: the megawatt
gate and the financing gate, physical and financial, gating the same

facilities.
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Each move of the neck reprices a different node — which is why the drawdowns are local, diagnostic, and never the same twice.

PLATE XXII — THE HOURGLASS — THE NECK ROTATES

A supercycle never has one bottleneck; it has a rotation. For the first time, two

constraints sit in the neck at once.

Now the joints — because the layer map is not the credit map. Value
capture runs horizontally through layers; contagion runs vertically
through the financing stack, and the two geometries lie over the same
companies without coinciding. A default at the compute layer does not
propagate to the silicon layer by adjacency; it goes to whoever lent
against the lease, then to whoever bought that paper, then to whoever
holds the fund — parties that appear on no layer map at all. Exposure
must also be read in two kinds: direct financing risk, and derivative
exposure to others’ financing decisions. The floor has almost zero of the
first and total dependence on the second — the safest companies on the
map hold the most exposed position, because their order books are the
far end of everyone else’s credit decisions.

Three joints carry the system’s real risk. Joint one, live and
highest-severity: unrated frontier labs commit hundreds of billions in
compute obligations; sub-investment-grade neoclouds lease and build
against those commitments; private credit lends against the hardware at
double-digit rates; and the paper is distributed onward to institutions —

four intermediaries, none exposed to the same information. This joint
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has already been tested: in early 2026 a financing against a sub-
investment-grade tenant failed to place while every investment-grade-
tenanted deal cleared, which means the boundary of the structure has
coordinates — and the quarter-trillion-dollar supplier backstop of
Chapter XIII is this joint being industrialized in public, synthetic
investment grade manufactured exactly at the failure line. The joint’s first
full-quarter test then returned a verdict subtler than crack-or-hold: the
joint refinances before it breaks. In the season’s most watched
print, the largest sub-investment-grade tenant’s financing migrated in a
single quarter — from GPU-collateralized private credit at double-digit
rates to publicly syndicated loans, unsecured bonds, and a first euro-
denominated issue. Read one way, the asset class is institutionalizing:
collateral requirements loosening, capital deepening, cost falling. Read
the other way, the amplifier widened: the risk relocated from private
asset-backed lenders to public bondholders on another continent.
Institutionalization is migration — the joint did not disappear; it changed
jurisdiction. Joint two, forming: power projects and datacenters
stapled together in special-purpose vehicles with cross-default terms,
giving the map’s hardest physical constraint a financial failure mode it
never had — a power project that cannot refinance can now take a
datacenter with it, and vice versa, faster than any physical failure could.
Joint three, quiet and systemic: the floor’s physics-clock capital
committed against the middle’s credit-clock demand; if it fires, it fires
first as an order-book revision at the memory makers — the shortest-
cycle, least-contracted point of the floor — which is therefore the earliest
place a financing-driven slowdown becomes visible anywhere in the
stack. And beneath all three joints sits a capital-supply node the layer
map cannot represent at all: the build’s marginal first-loss equity is itself
borrowed. The largest outside backer of the ceiling’s anchor tenant is
simultaneously its shareholder, its landlord, and a margin borrower
against the very shares it bought — under covenants that force sales if the

marks decline. The equity is debt, the collateral is marks, and the marks
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are the thing being bought. The one layer everyone assumed absorbs the

shock is wired, by covenant, to transmit it.
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The income statement answers at the margin gate before the maturity schedule asks at the wall. That ordering is the whole trade.

PLATE XXIII — THE JOINTS — WHERE THE STRUCTURE
CAN TEAR

Value runs along the deck; contagion runs through the members. Risk sits at the

bolted joints — and it breaks upward.

And the system breaks upward, not downward. The order of operations,
already partly walked: first a sub-investment-grade financing fails to
place — occurred; then a neocloud covenant event; then a private-credit
markdown — partially occurred; only later a ratings adjustment at the
investment-grade layer, and later still the securitization stresses and
guarantee tests. Nothing fails at a hyperscaler and cascades down; it fails
at the weakest tenant and travels up through the lenders — which means
watching the strongest names for the first crack is watching the wrong
end of the structure. The early failures are cheap and informative
precisely because they are survivable: the structure disclosing its
boundary while the tuition is still low.

The calendar binds it together in three phases. Through mid-2027:
recognition, not cash — lease books land, leverage ratios deteriorate
mechanically, depreciation compounds, and nothing structural can break

except at joint one. Then 2027-28: the margin gate — monetization
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moves from backlog to income statement, the depreciation wave catches
up, and the first real residual-value data for AI hardware arrives as the
earliest vintages reach end of life; what breaks here, if anything, is the
equity story, not the credit. Then 2029-31: the take-out wall — the
2025-26 financing vintages mature together, on the order of $300 billion
of refinancing need against a securitization market currently a fraction of
that size, arriving simultaneously with the guarantee tests, because
everything was written on the same five-year assumption in the same two
years. The asymmetry that decides it: the margin gate resolves
before the take-out wall arrives. The income statement
answers before the maturity schedule asks. If monetization is
demonstrated through the gate, the take-out market grows into the
requirement and the wall never materializes — the wall is made of doubt,
not arithmetic. If monetization disappoints, the take-out market
contracts exactly as the maturity schedule peaks, and the two failures are
the same failure arriving through two channels eighteen months apart.

That ordering — not any single quarter’s print — is the whole trade.

THE INCOME STATEMENT

Py
A4 1

THE MATURITY SCHEDULE

o
A d 1

2029-31 - the wall — it asks

answered first, the wall is made of doubt and never materializes; answered late, two failures arrive as one

PLATE XVI‘-A — THE SEQUENCING BET

The income statement's track is shorter than the maturity schedule's. That daylight is

the whole trade.
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XVII

The Incidence and the Capture

Two questions remain on the map: where the buildout’s cost actually
lands, and where its return actually accrues. The season answered both,
and neither answer is where the headlines look.

The bill arrives five ways. The builders capitalize it — the
depreciation wave of Chapter X, arriving on schedule regardless of
revenue. Downstream component users pay it as the memory tax: with
the floor’s wafers reallocated toward AI at ratios near three-to-one,
companies that build nothing for AI watched their input costs surge and
their margins compress — and then raised their own prices, becoming
the transmission belt that carries the buildout’s cost into the ordinary
economy, which is precisely the loop the central bank named. Content
platforms pay it as the discovery tax: their material is summarizable, so
the machine layer reads it, answers with it, and sends back a shrinking
share of the visits the content was built to earn. Edge networks carry it in
gross margin: with non-human traffic now disclosed above half of
everything they front, they haul the machine web at their own expense
while the tolls to meter it remain pre-revenue. And application software
pays it as a new line in cost of goods: inference made the zero-
marginal-cost assumption false, and the purest software businesses
on the map watched gross margins built over decades compress in real
time as their products acquired, for the first time, a cost of goods sold.
Capitalized, taxed, disintermediated, carried, or expensed — the same
dollar of buildout, five incidence paths, reaching every layer including the
ones that opted out. The cost asymmetry of control against denial in the

geopolitical chapter is incidence in uniform — the controller pays orders
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of magnitude more per unit than the denier — and it is the same logic
that governs the stack. And the incidence map has a supply-side mirror,
because the same force runs with the opposite sign at the bottom of the
stack: the component suppliers the capex dollar buys from watched gross
margins expand by double-digit points as the build tightened their order
books. Margin compression at the top of the stack, margin expansion at
the bottom — the same dollar, opposite incidence at the two ends. The
mirror carries its own discipline, though: tightness rent is not
monopoly rent. The floor’s true toll booths earn durable monopoly
rents that survive the cycle; the competed suppliers above them earn
cyclical tightness rents that capacity eventually competes away — which
is exactly why “sold out through next year” and “vulnerable the year
after” describe the same company. And between buyer and supplier sits
the integrator, floating the timing gap on working capital and trade
credit: assembly is not capture, and inventory is the fastest collateral on

the map — and the first to be questioned.

THE STACK

JANA)

APP-LAYER MARGINS

SUPPLIER MARGINS

—operat

MONOPOLY RENT

PLATE XVII-A — INCIDENCE RUNS OPPOSITE AT THE TWO
ENDS

The same dollar compresses margins at the top of the stack and expands them at the

bottom — for two kinds of rent.
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users content platforms edge networks application SaaS
capitalize it pay the memory tax pay the discovery tax carry it in gross margi pay it as inference COC

balance sheet hared inputs repriced 3 immarized, not visited the machine web rides fre 7
depreciation way f goods

Capitalized, taxed, disintermediated, carried, or expensed — the same dollar of buildout, five incidence paths.

PLATE XXIV — FIVE WAYS THE BILL ARRIVES

The buildout is not free even for non-participants. The Al tax lands wherever the

bottleneck’s inputs are shared.

And the return concentrates at the junctions — the places
where flows must clear. The distinction doing the work is one
sentence long: content is summarizable, but a transaction has to clear.
The same agentic force that disintermediates the attention web cannot
disintermediate the settlement web, because an agent can read a page on
your behalf but cannot settle a payment, execute a workflow, or write to a
system of record without passing through infrastructure that someone
owns. Four junction species emerged across the season. The enterprise
junction, where a firm’s private ontology, permissions, and workflows
run — monetizing today at software’s best economics. The settlement
rail, where agentic commerce clears — the same “models rented, junction
owned” logic ported to transactions: agents get rented; the rail gets
owned. The creation substrate — the file and design system that agents
write into, the system of record as moat, monetization beginning while
the inference bill runs ahead of it. And the routing fabric itself, the half-
layer of Chapter XV, encoding each firm’s cost and policy rules at exactly
the point where models are swapped. Each junction faces the same
strategic risk from one layer up: the agent channels are owned by the
very platforms the junctions must interoperate with — the rented front

door, one layer down. Durability, in every case, rests on the same three
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legs: protocol position, accumulated private context, and the

irreducibility of clearing.

the enterprise junction the settlement rail

s’ private logic runs content is sumn

kflow - permissioning atr

agents get
rented -

the junction

gets owned

the creation substrate the routing fabric
the file agents write into the firm’s cost & policy rules

system of record as moat encoded where models are swapped

The transistor era’s lesson, restated: the money was never in the miraculous component.

PLATE XXV — WHERE THE RETURN SIDE LIVES

Components commoditize; junctions capture. The fortunes of this cycle are being made

where flows must clear-.

Step back and the shape of the whole cycle comes into focus, and it is the
shape Part One promised. This is not one market with one price that can
inflate and burst; it is a stack of coupled but unsynchronized S-
curves, correcting node by node. The season’s own record proves it:
three aggressive drawdowns at three different nodes inside thirty days —
a supply-chain repricing, a credit repricing, a national-index repricing —
each local, each diagnostic, none general. The repricings come in exactly
two species, supply-constraint and financial-absorption, with geopolitics
as the shock generator for either. Asking whether “the AI bubble” has
popped presupposes one market; nine layers on four clocks cannot inflate
or deflate as one thing. The bubble has not popped because there is not a
bubble to pop — there is a supercycle, correcting the way its predecessors
corrected. The railroad build absorbed four financial panics inside one

continuous half-century expansion; the first silicon age rode out its own
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busts the same way. The relevant question was never binary. It is
locational: which node reprices next, and what does that repricing teach

about the structure.
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XVIII

The Buyer's Coordinates

The cascade of Chapter III has a middle stop, and everything in this book
so far has been read from above it. Strategic demand makes the market;
the enterprise deepens it; the consumer arrives into markets already
made. The map, the clocks, the joints, the incidence — all of it has been
read from the seller’s side of the counter, where capital is raised and
layers are held. But the intelligent fabric is bought at the middle stop, by
an enterprise procuring a stack, and the question of who ends up owning
what compounds is decided there, one contract at a time. This chapter
turns the map around and reads it from the buyer’s seat — the last
cascading piece of the technology layer, and the one where the property
line of the whole cycle actually gets drawn.

Read from the buyer’s seat, the nine layers of Chapter XV acquire a
second axis. The vertical one is unchanged: from the decision at the top
— the workflow where a firm’s private logic runs — down through
harness, memory, orchestration, models, compute, and silicon. The
horizontal one is new, and it is the one that makes the map honest. It
runs from junction to end: from everything depends on this and
leaving is agony to I rent this and swap it on a whim. And the rule that
governs it, the rule every vendor category map breaks, is that position on
this axis is scored from the buyer’s seat as realized migration cost —
never from the seller’s pitch. That single rule inverts most of what the
market says about itself, because the seller’s crown jewel is the buyer’s
commodity: a vendor spends a decade building a junction and then
markets it as an end — open, portable, swap-anytime — because a

frictionless-sounding product sells better than a moat. When a model is
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priced as a cheap interchangeable end, believe it and rent it lightly. When
the same seller hands over a “free and open” harness that threads
through identity, governance, and catalog, the openness is the disguise
and the control plane beneath it is the junction. Popularity is not lock-in.
What locks the buyer in is what cannot be taken along when the buyer
walks: the typed ontology, the identity graph, the compiled kernel, the

packaging line on an island.

.
trE conTES®ED MIDDLE FLOORS

L] Y 0

JUNCTION — LEAVING IS AGONY END — SWAP ON A WHIM

® frontier lab ® data incumbents Jen commor @ hyperscaler

what you cannot take with you when you walk

PLATE XVIII‘-A — THE BOARD — TWO AXES, READ FROM
THE BUYER'S SEAT

Nine layers down; junction to end across. Position is realized migration cost, never the

seller’s pitch. Color is who does the locking.

The two axes cannot show one thing: who is doing the locking. That is
not a position; it is an allegiance, and it belongs on the map as color
rather than coordinate. The frontier labs sell the model as an end while
reaching up into workspaces and harnesses. The data incumbents annex
the middle band by climbing out of the layer they already own. The open
commons pulls components toward the end pole. And the hyperscalers
wear a color of their own because they appear on the board twice — once
near the end as rented-away compute, once near the junction as control
planes — and that duplication is the point. Color turns a static map into a
map of motion, and the motion of this cycle is concentrated in three

contested middle floors: orchestration, memory, and evaluation-and-
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governance. The story of any given year is not which position is biggest; it
is which coalition is climbing which layer — the enterprise alliances of
Chapter XV seen from below, as the buyer experiences them.

The buyer’s instrument then reduces to a doctrine and a test. The
doctrine is the property line: own the junctions, rent the ends. Hold on
neutral ground the three positions where the buyer’s own compounding
lives — the decision layer where private logic is encoded, the memory
that carries the institution’s context, and the evaluation harness that says
whether the system is getting better — and rent everything below them as
the commodities they are, from the model on down. This is the
enterprise-customer alliance of Chapter XV and the co-designed third
model tier stated as procurement policy: the buyer joins as co-designer
precisely so that the asset created is its own codified expertise, held in a
system it controls. The test is the question a general counsel once put in
one line: after the engagement ends, does the enterprise hold clear title
to what compounds? Run it artifact by artifact and every position in the
estate grades as kept, partial, or captured, the exit prices in engineer-
months, and the workload lands on a maturity scale from a stack the
buyer could walk out of tomorrow to one it can no longer distinguish
from its vendor. The mechanism the test guards against has a name in
the buyer’s vocabulary — the absorption machine — and it is simply the
seller’s improvement loop redistributing the customer’s edge into the

seller’s product, one quiet iteration at a time.
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THE TEST - ARTIFACT BY ARTIFACT

decision - private logic owN

’ ‘memory - institutional context owN KEPT

OWN N | .
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CAPTURED | indistinguishable from the vendor
)6
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| RENT

! RENT

THE ABSORPTION MACHINE

PLATE XVIII‘B — THE PROPERTY LINE

Own the junctions, rent the ends. After the engagement ends, does the enterprise hold

clear title to what compounds?

Two honest limits close the buyer’s map, and both connect it back to the
rest of the book. The first is that a stack can score clean vendor by vendor
and still be captured coalition-wide: the alliance component of Chapter
XV means that three separately neutral positions can be held by three
allies who open the layers below one another and hold the junction
jointly — which is why the buyer’s map is read in color, not only in
coordinates. The second is that the buyer’s map is a fast instrument on a
slow book. Its positions move quarterly and its scores are re-measured at
each edition — the pace of the adoption clock, not the physical one — and
it exists as its own volume for exactly that reason. What this chapter
carries into the Supercycle is the structure, not the coordinates: the two
axes, the color, the doctrine, and the test — the shape of the decision at
the middle stop of the cascade, where the strategic buildout finally meets

the buyer who has to decide what to own.
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STRATEGIC

l I

\ EXTEEPMSE

\ CONSUMER

THE DESK WHERE TITLE IS DECIDED

the seller’s map asks where the return accrues; the buyer's map asks who holds title after the engagement — the same map, read at the seam

PLATE XVIII-C — THE MIDDLE STOP OF THE CASCADE

The strategic buildout is made above; the fabric is bought here; the consumer arrives

below. The property line is drawn at the desk.

And the cascade’s first stop has re-formed on the buyer’s map in a shape
the first age would not recognize. The uniformed customer of Chapter III
bought a few exquisite platforms — a guidance computer, a fighter’s flight
computer, thousands of chips at hundreds of dollars each. The uniformed
customer of this cycle is buying attritable autonomy: millions of cheap
units running embodied intelligence at the edge, disposable by design,
mass silicon rather than exquisite silicon — the demand pool the denial
wars opened and are still enlarging. It is the underwriter mechanism in
its purest present-tense form, and it lands on the map at the endpoint

layer, not the frontier: few exquisite then, many cheap now.
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FEW EXQUISITE MANY CHEAP
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the in its purest pres form — landing at the endpoint layer, not the frontier

PLATE XVIII‘D — FEW EXQUISITE, MANY CHEAP

The uniformed customer has returned — buying attritable autonomy at the edge, mass

silicon rather than exquisite silicon.

Seen from that seat, the whole map re-reads. The floor’s toll booths are
junctions the buyer never touches and cannot avoid; the routing seam is
the junction it touches every day and rarely notices; the model layer,
splitting three ways, is the layer where the property line is moving toward
the buyer for the first time; and the value-capture poles of Chapter XVII
— decisions bind, transactions clear, records live — are precisely the
junctions the doctrine says to hold. The seller’s map asked where does
the return accrue. The buyer’s map asks who holds title to it after the
engagement ends. They are the same map. The cycle is decided at the
seams between them.
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XIX

The Nodes — A Field Guide to the
Season

The map of the preceding chapters is not a diagram drawn once; it is an
instrument maintained print by print. Across a single earnings season in
mid-2026, some twenty nodes reported, and each print resolved a
question the map had left open. This chapter walks the ledger — band by
band, node by node — because the season’s verdicts, taken together, are
the strongest empirical case for reading the cycle structurally rather than
monolithically. Every entry below is one company’s quarter; every verdict

is one cell of the map filling in.

THE FLOOR

lithography foundry memory triopoly optics supplier wafer-scale challenger
the mint price, not volume tightness rent, paia pays to enter

THE MIDDLE

downstre:
the me

the five builders — the ladd

ched - cracked - split - co

bystander the integrator
y tax float ap

neocloud, levered neocloud, pre-funded the vertical newcomer the sibling flagship
refinanced, not cracked the customer is the lender oined the cohort in a quarter profit is mostly a mark

THE CEILING

enterprise junction settlement rail creation substrate forum platform edge network
paid — the return pole owned — must clear aspirant — bill runs ahead discovery-taxed arries the machine web
THE CAPITAL-SUPPLY EDGE
the levered backer the supplier-guarantor twenty clocks, twenty repricings — never the whole map at once

The ledger is the thesis operating in real time: a stack of coupled but unsynchronized S-curves, correcting node by node.

PLATE XXVI — THE SEASON'S LEDGER

Some twenty nodes printed in one season — each resolving a question the map had left

open. No two repriced on the same event.
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At the floor, the monopolies confirmed each other and the
competed suppliers showed their difference. The lithography
monopolist and the leading foundry — the mint and the fed of the
physical layer — expanded into the same demand curve in the same
window, the cleanest cross-confirmation of real demand available
anywhere. The memory triopoly printed record margins built almost
entirely of price rather than volume, converted its position into take-or-
pay contracts running to the decade’s end, and promptly delivered the
season’s sharpest lesson in expectations: record results met even higher
assumptions, and a national index repriced. Below the toll booths, the
optics supplier — the arms dealer of the build, selling the interconnect
the capex dollar buys — doubled revenue with margins expanding by over
twenty points while de-levering, the exact inverse of its customers’
funding trajectory: as the buyers descend the credit ladder, the paid
supplier ascends it. And the wafer-scale challenger showed the opposite
corner of physical supply: an insurgent architecture that routes around
the floor’s three chokepoints entirely — no stacked memory, no advanced
packaging, no leading-edge node — but pays for its market access in
equity, granting warrants to its anchor customers so generously that its
headline growth rate is, by construction, partly the amortization of its
own give-away. The same physical-supply layer, opposite signs: the
incumbent-adjacent supplier is paid by the build; the insurgent pays to
enter it.

In the middle, the builders resolved into the ladder — and
two new species joined the cohort. The five great builders separated
exactly as capital intensity predicted: one self-funded with margins
intact, one stretched deliberately from strength, one cracked into debt
and halted buybacks, one split — absorbing on the income statement
while financing on the cash statement — and one declined to build at all
and was paid a premium for the abstention. Beside them, the
downstream bystander printed the incidence case: a company that builds
nothing for AI, taxed through the memory it shares with the build,

raising its own prices in response — the transmission belt made flesh.

122



THE AI SUPERCYCLE

The integrator that assembles the builders’ servers showed a third
position: neither paid nor taxed but floating, carrying the build’s timing
gap on working capital and trade credit. The neocloud pair delivered the
season’s controlled experiment: two companies selling the identical
product with opposite balance sheets — one net-debt, borrowing against
a backlog that is a receivable, refinancing private credit into public
bonds; the other net-cash, pre-funded by customers whose prepayments
are a payable — the customer as lender. Same build, same layer, opposite
financing character: proof that the financial clock is a property of the
company, not the layer. And the season’s most spectacular arrival was the
vertically integrated newcomer — a launch-and-connectivity company
that crossed into the hyperscaler cohort in a single quarter, renting the
best silicon while building its own fab, holding its own frontier model,
owning its own distribution network — while its famous sibling on the
public markets booked the newcomer’s appreciation as the majority of its
own reported profit. The sibling engine: the purest form yet of the

season’s read-the-operating-line rule.

THE LEVERED TWIN THE PRE-FUNDED TWIN

proof that the financial clock is a property of the company, not the layer

PLATE XVIII‘-A — THE CONTROLLED PAIR

Same product, opposite plumbing: one borrows against a promise; the other's

customer is the lender.
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At the ceiling, the junctions monetized and the taxed named
their tax. The enterprise junction printed software’s best economics at
the point where firms’ private logic runs — the value-capture pole of the
return side. The settlement rail showed the same logic ported to
commerce: agents rented, rail owned, because a transaction must clear.
The creation substrate showed the aspirant’s version — monetization
beginning while the inference bill runs ahead of it. On the taxed side, the
forum platform quantified the discovery tax and the edge network
disclosed that more than half of what it fronts is no longer human —
carrying the machine web at its own expense while the tolls to meter it
remain pre-revenue, a company holding the property line of the web in
the position the search engine held in 1999: position secured,
monetization not yet begun.

And at the capital-supply edge of the map, the two wrappers
closed the circle. The levered backer — the holding company that is
the ceiling’s anchor tenant’s largest outside shareholder, its landlord, and
a margin borrower against its own stake — showed that the build’s first-
loss equity is itself financed, with covenants wired to the marks. And the
chip supplier revealed itself as the guarantor of both ends of its own
barbell: backstopping the debt of the customer that buys its processors
while taking equity in the supplier that makes the optics connecting them
— demand guaranteed on one side, supply secured on the other, the
whole trade wrapped in a single balance sheet whose credit now moves
with its customers’.

What the ledger shows, read end to end, is the thesis of this book
operating in real time. Twenty nodes, each on its own clock, each
repricing on its own news — supply-constraint repricings and financial-
absorption repricings, never the same event twice, never the whole map
at once. The first silicon age’s historians could only reconstruct this

texture after the fact. The second one prints it every quarter.
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XX

What the Cycle Selects For

Run the first silicon age to its end and ask what survived. Not the
inventor: Bell’s transistor leadership dissolved into its licensees. Not the
pioneer: Fairchild, having invented the industry’s core process and
trained its founding generation, was a diminished acquisition target
within two decades. Not the early leader in any single product: the
memory business that made Intel was abandoned by Intel when Japan
out-manufactured it. What the cycle selected for, over fifty years, was
position in the structure: the choke points where capital intensity,
accumulated learning, and standards converged — the leading-edge
foundry, the lithography monopoly, the instruction-set franchises, the
design-tool duopoly. A supercycle is a machine for converting
temporary advantages into permanent geography — and the
geography it draws is the map of where the tolls get paid, not where the

inventions happened.
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THE RIVER: PRODUCTS - COMPONENTS - LEADS

W W W

LITHOGRAPHY THE FOUNDRY INSTRUCTION SETS DESIGN TOOLS

the fortunes settled where the flow was forced through — not where the inventions happened

PLATE XIX‘A — TEMPORARY ADVANTAGE, PERMANENT
GEOGRAPHY

The river of temporary advantages deposits sediment — and the sediment hardens

into the toll gates.

The AI supercycle is drawing its geography now, and the outline is
already legible if you read the stack the way this book has read the first
one. At the floor sit the physical monopolies the first cycle bequeathed —
the foundry, the lithography firm, the memory oligopoly — expanding at
the speed of concrete into demand that is contracted years forward;
whatever happens above them, the tolls at the floor are the safest
structures on the map, and the first cycle explains why: they are where
Rock’s law finished its sorting. In the middle sit the builders — the
hyperscale balance sheets running the underwriter role the state once
played — whose position the previous chapter priced. And at the ceiling,
the first cycle’s sharpest lesson applies to the layer everyone watches
most: the models. Frontier models in the 2020s occupy the position
transistors occupied in the 1960s — the miraculous component,
improving on a public schedule, made by a shrinking set of capable
producers, and commoditizing at the component level even as the
systems built from them compound in value. The first cycle’s fortunes
were made not by making components but by owning the junctions
where components became systems: the platform, the instruction set, the

design tools, the distribution. The equivalent junctions of this cycle — the
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routing layers, the enterprise harnesses, the settlement rails, the
endpoints — are where its permanent geography is being drawn.

What holds the map together — and what can pull it apart — is time.
The cycle runs on four clocks at four speeds: a physical clock in fabs,
power, and optics that commits in five-to-seven-year irreversible strides;
a financial clock in credit and leases running on three-to-five-year
maturities; an efficiency clock in models and software turning over in
months; and an adoption clock in enterprise demand that answers in
quarters. The railroad supercycle before it absorbed four financial panics
— 1857, 1873, 1893, 1907 — inside one continuous buildout, and the first
silicon age rode out its own cyclical busts the same way: the clocks
slipped, violently and locally, then resynchronized around a demand
floor that never moved. Each bust repriced a node; none stopped the
build. The present cycle has already shown the same signature —
aggressive, diagnostic, node-by-node repricings rather than one unified
event — which is the strongest structural evidence that the question “is it
a bubble?” is malformed. Nine layers on four clocks cannot inflate or
deflate as one thing. The right question, the one the whole book has been
building, is which clock slips first and what resynchronizes it: and the
honest answer of mid-2026 is that the physical and efficiency clocks are
healthy, the adoption clock is accelerating from a low base, and the
financial clock — the one the first silicon age never had to run privately —

is the one carrying the experiment.
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Epilogue — The Hurdle and the
Floor

Strip this book to its load-bearing frame and three sentences remain.

Supercycles are decided by diffusion regimes, demand underwriters,
and self-fulfilling laws — and by those three mechanisms the Al cycle is a
faithful heir of the silicon one: the open publication and the talent
diaspora rebuilt the consent decree’s world; the scaling laws rebuilt
Moore’s coordination; the export fence and the sovereign partnerships
are rebuilding CoCom and the licensed gate, with the copying trap
waiting outside the fence exactly where it always was.

On the one mechanism where the cycles diverge — who underwrites
the demand before it makes commercial sense — the divergence is total,
and it is the hinge of the decade. The first cycle’s underwriter was return-
insensitive; it set a floor that held through every panic, and the industry
compounded across half a century of localized busts because the floor
never moved. The second cycle’s underwriter is a consortium of private
balance sheets that has, in eight quarters, converted its allocation into
obligation — installing, alongside the fastest revenue ramp in recorded
history, an amplifier of a kind the first cycle never possessed.

So the reconciliation this book ends on is deliberately double. The
revenue is real, growing at a rate without precedent, and roughly a
quarter of what the deployed capital requires — all three clauses true at
once, which is simply what a business scaling into a capital base built
ahead of it looks like. And beneath the return-seeking capital that must
clear that hurdle, a strategic floor is forming — sovereign programs,
defense adoption, subsidized fabs — that is real, growing, and not yet

remotely large enough to catch the build if the private underwriters
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flinch. The first silicon age teaches that supercycles are won by
whoever keeps buying through the years when buying makes
no sense. It was, last time, the one buyer that never had to
explain itself. Whether this cycle’s buyers can hold that role on
borrowed money, marked collateral, and quarterly
explanations is the experiment now running — and the answer
will be visible not in any single crash or breakthrough, but in whether the
floor under the build, when it is finally tested, turns out to be made of

strategy or of sentiment.

~$600B

- ——- THE HURDLE

----------------------------------------------------------- THE STRATEGIC FLOOR

AI revenue run-rate the capital requires, annually

In the 1960s the floor won the race. Whether a privately financed floor holds as firmly is the experiment now running.

PLATE XXVII — THE HURDLE AND THE FLOOR

Return-seeking capital must clear the hurdle. Strategy-seeking capital sets a floor

beneath it. History says: watch the floor.

And past the frame lies the caveat this book has carried since its first
pages, which deserves the last word. Everything above prices the buildout
— the capital, the credit, the clocks, the joints. It does not price what the
buildout builds. The first silicon age’s machine only computed, and the
supercycle it powered still transformed the society and the economic
fabric of every country it reached, along paths that no participant priced

in advance — the suburb, the derivative, the container port, the
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spreadsheet, the global supply chain were all downstream of the
transistor and visible in no 1955 forecast. This cycle is weaving something
the first one never attempted: a fabric that is itself intelligent, threaded
into every process it touches, improving its own successors. The map in
this book will hold for the cycle. What the cycle is building will exceed the
map — and knowing precisely where your instrument stops working is

part of owning a good instrument.

1947-2016 - THREADS THAT COMPUTE 2017- - THREADS THAT THINK BEYOND THE LOOM

s, improving

EPILOGUE-A — THE FABRIC THIS TIME IS INTELLIGENT

The first age's threads only computed — and still rewrote society. The pattern beyond

the loom is not inferable.
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A Note on Sources and Method

The historical chapters rest on the settled scholarship of the first silicon
age: Chris Miller’s Chip War for the geopolitical arc and the Soviet
program; T.R. Reid’s The Chip for the invention narrative; Arnold
Thackray, David Brock, and Rachel Jones’s Moore’s Law for Gordon
Moore and Fairchild; Christophe Lécuyer’s Making Silicon Valley for
Fairchild’s military customers and the licensing economy; and Charles
Sporck’s Spinoff for the insider view of the Fairchild diaspora. The SGS-
Fairchild account draws on the corporate histories of SGS, SGS-ATES,
and STMicroelectronics. The memory-war chapter follows Miller and the
contemporaneous trade-press record of the 1986 Semiconductor Trade
Agreement and Sematech; the foundry chapter follows Morris Chang’s
own accounts and TSMC'’s corporate history; the corridor chapter follows
the published record of general-purpose GPU computing and the 2012
ImageNet result. The memory-war chapter’s macro loop follows the
Plaza-to-Louvre literature; the export-control lineage and the East
German and Farewell episodes follow Kumar’s The Chip Age, with the
pipeline account marked as disputed. The naval arc — the torpedo-boat
school, the two-power standard, the Dardanelles, the U-boat spring of
1917 — follows Marder, Kennedy, and Massie. Contemporary episodes in
the geopolitical chapter — the regional pacts, the Pax declaration and its
critics, the Gulf war, the delegated perimeter — are cited in the references
with their dates but stated in the text as instances of mechanisms, not as
news; the reader in a later year should find the mechanism intact even
where the instance has moved on. The Britain comparison in the
geopolitical chapter rests on the standard scholarship of British capital
export, 1850-1914 — the Cambridge Economic History of Modern

Britain and the Chambers—Esteves estimates — and is offered as a
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structural analogy, with its one acknowledged break stated in the text.
Where this book’s historical figures are approximate — early integrated-
circuit prices, research-funding shares, procurement percentages — they
follow the ranges in that scholarship and are labeled as orders of
magnitude.

The contemporary chapters rest on The Business Engineer’s
reconciliation of the AI buildout’s revenue, capital, and funding as of
mid-2026: a bottom-up revenue build that counts each end-customer
dollar once at the tier where the customer transacted; a capital
requirement derived from filed capital expenditure, asset lives, and
ordinary infrastructure return assumptions, at which three independent
methods converge near six hundred billion dollars of required annual
revenue; and a funding analysis drawn from securities filings, disclosed
lease schedules, and bond issuance records. Every contemporary figure is
a band, not a point; the level of measurable AI revenue is uncertain to
roughly twenty percent, its composition more so, and forward projections
are scenario arithmetic rather than forecasts. The qualitative conclusions
hold across the entire stated ranges — a revenue figure thirty percent
higher changes no sentence in this book; it would have to quadruple to
clear the hurdle.

This is the second edition, completed in August 2026 — expanded
from the first with the geopolitical spine (the fence’s lineage, the strait
and the fab, the seat correction, the blocs), the buyer’s coordinates, and
the note on method that opens the book. Figures dated mid-2026 will be
re-measured at each subsequent edition; the frameworks are built to
outlive the numbers that currently fill them.

The references that follow list the works this book leans on hardest;
the essay above explains how they were used.

Analysis by The Business Engineer — by Gennaro Cuofano

businessengineer.ai
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