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Every count in the book that starts from watts or dollars is derived here from a few inputs, so a reader can
change one input and redo the arithmetic. The formal objects live in their chapters: the count of agents is (10.1),
the physical share is (15.1), and the rule that only the binding constraint earns rent is (16.1).

Two conventions settle most disagreements between sources. Lab and world gigawatts are critical IT, the
power that reaches servers, and power drawn from the utility is 20-30% higher (Patel). Measured throughputs are
per utility gigawatt, while the book's experiment, Experiment 10.1, counts per critical-IT gigawatt. Unless a row
says otherwise, an agent is a long-context frontier stream at 100 tok/s, as in Definition 10.1.

Agents per gigawatt

The count is accelerators per gigawatt, times output tokens a second per accelerator, divided by each agent's
speed: the product form of (10.1). The first factor comes from public anchors that agree within about 30%. Each
anchor's all-in power is its power divided by its accelerators, and it includes each accelerator's share of host

processors, network, power delivery and, at the utility, cooling.

Anchor Power Accelerators All-in power each
OpenAl, Stargate more than 5 GW = "over 2 million chips" at most 2.5 kW
Oracle, Q1 FY27 850 MW "more than 300,000 GPUs" at most 2.8 kW
NVIDIA ., Rubin 100 MW 40,000, with power oversubscription = 2.5 kW

SpaceX S-1, Colossus I1 220 MW of IT 110,000 GB300 2.0kW of IT
NVIDIA. PORTS-Pike 425 GW of IT about 1.5 million a generation 2.8 kW of IT
Adopted, GB300 class (OpenAl) 1 utility GW 3.9x10° 2.55 kW

Adopted, Rubin, between the two NVIDIA anchors = 1 utility GW 2.8-4x10° 2.5-3.6 kW

The second factor is the measurement of 10:18, reported as total tokens a second per utility megawatt, cached
input included (InferenceX). The traces' token counts put 135-214 tokens in all behind each output token
(InferenceX). Dividing the measured throughput by that ratio gives output tokens, dividing again by 100 tok/s

gives agents, and dividing by accelerators per gigawatt gives agents per accelerator.
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Hardware Total tok/s per utility Output tok/s per utility Agents per utility Agents per

MwW GW GW accelerator
B200, 8-GPU 6.95 million 32-51 million 0.3-0.5 million 0.75-1.2
servers
GB300 NVL72 28.5 million 133-211 million 1.3-2.1 million 34-54
Rubin NVL72 59.4 million 278-440 million 2.8-4.4 million 7-16

Two other workloads bracket these rows. A bigger model, Kimi K3 with 2.8 trillion parameters and 104 billion
active, runs 16,762 tokens a second in all per GB300 accelerator at 50 tok/s per agent (InferenceX), which by the
same ratio is 0.6—1.0 million agents per utility gigawatt at half the speed. Short-context chat, DeepSeek-R1 with a
thousand tokens in and a thousand out on GB200 NVL72, ran about 51 streams per GPU at 91 tok/s and 179 at 43
tok/s (InferenceX). GB200 draws about 1.9 kW of IT power (S-1), about 2.4 kW at the utility, or 42x10°
accelerators a utility gigawatt, so that is about 20—75 million streams per utility gigawatt.

Money follows from the same rows once both sit on one basis. Build cost, $50-60B a gigawatt (Patel; Huang),
and base rent, $10-15 million a megawatt-year (Patel), are taken as critical IT, like Patel's gigawatts, and a critical-
IT gigawatt of GB300 runs 1.6-2.6 million agents, the measured 1.3-2.1 million per utility gigawatt times 1.25.
Each agent therefore carries about $19,000-37,000 of capital and $3,800-9,200 a year of rent.

Most of a gigawatt is spent re-reading memories, and a pass through the bandwidth term shows how much.
One critical-IT gigawatt of GB300 is about 490,000 accelerators at about 2.05 kW of IT power each (S-1), each
with 288 GB of HBM read at 8§ TB/s (NVIDIA): 140 PB streaming 3.9 EB/s. An agent at 100 tok/s with a
100,000-token context at 100 KB a token holds a 10 GB cache. At 1.9 tokens accepted per step, its rack re-reads
that cache about 53 times a second, 0.53 TB/s. The efficiency, floor and utilization are the experiment's reference
values (§B.8).

Step Factor Agents per critical-IT GW
Bandwidth over cache traffic 39EB/s+0.53TB/s 7.4 million
Achieved fraction of peak bandwidth, 7 x0.72 5.3 million
Time left after a 5 ms floor in a 19 ms step x0.74 3.9 million
Weights of a 1.6-trillion-parameter FP4 model, 11 GB per accelerator = x0.86 3.4 million
Serving utilization, Nspv x0.68 2.3 million

Per utility gigawatt, at 2.55 kW all-in, the same pass gives about 1.8 million, the default reading of Figure
10.1. The experiment's reference configuration, the same model at 70 KB a token and 1.8 tokens a step, gives 2.8
million per critical-IT gigawatt, and its median over 1.5-10 trillion-parameter models gives 1.31 million. Capacity
binds less at this speed, since 140 PB holds about 14 million such caches. The roofline is optimistic: run on the
configuration that was measured, it gives 1.6-6.1 times the measured streams per accelerator. Its medians land
near the measured rows only because larger models and utilization offset that optimism.

In the model B200,8-GPU GB300 NVL72 Rubin NVL72

Median agents per critical-IT GW, 100 tok/s 0.37 million 1.31 million 4.9 million
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In the model B200,8-GPU GB300 NVL72 Rubin NVL72
The same per utility GW, +1.25 0.29 million 1.05 million 3.9 million
Median at 50 tok/s 2.3 million 5.3 million 6.8 million
Median streams per accelerator, 100 tok/s 1.06 39 19.3

Streams per accelerator, measured configuration = 4.59 8.53 279

Speed is the input to change with most care. On one chip, cost and energy per token rise steeply as an agent's
speed nears its ceiling (Proposition 5.1), so a count rescaled from 100 tok/s to a faster target by 1 / V alone

overstates the agents a gigawatt can run, and the power it implies for a given count is a floor.

Fleets

A fleet's count is its gigawatts times the rows above. Patel's lab figures are critical IT and the measured rows
are per utility gigawatt, so multiplying the two, as these rows do, understates each count by roughly a fifth.

Fleet
OpenAl, start of 2026

OpenAl, end of 2026

OpenAl and Anthropic, end of
2026

The same, in the model

OpenAl and Anthropic, end of
2027, in the model

OpenAl and Anthropic, end of
2028, in the model

World additions, 2026

Gigawatts

about 2
about 6, 40% for

inference

about 11, 40% for
inference

10-12.5

18-26

35-70

30

Long-context agents

about 1 million

3-5 million; 8—13 million if
all served agents

about 6-9 million

8.8 million median, 2.1-27.6
million

34 million median, 14-75
million

82 million median, 15-236
million

39-132 million if all served
agents

Arithmetic

0.7-1 million B200-class accelerators
at 0.75-1.2 each

24 or 6 GW x 1.3-2.1 million

4.4 GW x 1.3-2.1 million

inference share 35-60%, GB300

half GB300, half Rubin

Rubin, models of 3-20 trillion

parameters

30 x 1.3—4 .4 million; about 12
million accelerators

The gigawatts come from Patel: OpenAl at about 2 GW at the start of 2026 and both labs "above 5" at its end

(August), OpenAl at "six plus" and both labs at ten by the end of 2027 (March), and inference at "40%" of the
labs' compute. In the model, the chance that the two labs run at least ten million agents is 45% at the end of 2026
and 96% at the end of 2027.

World additions depend on whose model is used. Patel's is bound by the supply chain, and Dario Amodei's
extrapolates demand.

World AI power added, GW 2026 2027 2028 2029

Patel, August 2026 30 50 70 90-100
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World AI power added, GW 2026 2027 2028 2029
Amodei, February 2026 10-15  30-40 about 100 = about 300

Patel's additions grow 1.4—1.7 times a year and Amodei's about three times. Sam Altman's goal for one
company, "a gigawatt of new Al infrastructure every week," is 52 GW a year. Epoch Al put the installed base at
about 31 GW all-in at the end of 2025, roughly 25 GW of critical IT. Patel's 150 GW of additions over 2026-28
then bring critical IT to about 175 GW at the end of 2028, against about 165 GW for 8.2 billion brains at 20 W.
That margin of 6%, or 10% if all 31 GW count as critical IT, is the one behind Forecast 10.1.

Ten million researchers

Ten million automated researchers, each running at 10,000 tokens a second around the clock, the picture that

11:55 puts below 1%, is 107 x 10* = 10" output tokens a second. Three methods turn that into power, and
they differ in what they assume about context and utilization.

Method Arithmetic Power
Output tokens only,at  a 10-trillion-parameter model with 400 billion active needs 8 X 10 FLOP a token,so 25-30 GW
50% of peak 8 x 1022 FLOP/s; at half of a GB300's 15 PFLOP/s, 1.1 x 107 accelerators at 2.5

kW
The same at production = 6.9% of peak instead of 50% about 190
decode utilization GW
Long-context agentic 10" tok/s is 10 agents at 100 tok/s, + 1.3—4 4 million per utility GW 230-770
rates utility GW

The first method counts arithmetic for output tokens alone, the floor for short contexts. Its 50% is generous.
DeepSeek's published production decode ran about 1,850 output tokens a second per H800 on a 37-billion-active
model (DeepSeck); at 2 X 37 X 10% FLOP a token that is 1.4 X 10 FLOP/s, 6.9% of the 1,979 TELOP/s of
FP8 the H800 shares with the H100. The third method uses the measured agentic rates, in which 135-214 tokens
in all stand behind each output token, so prefill and attention dominate. Automated researchers rewriting training
code are long-context agents, so the third figure is the realistic one, and it is still a floor, because a stream at
10,000 tok/s forfeits the batching those rates assume.

The agentic figure runs from all of the world's expected Al compute at the end of 2028, over 200 GW of
critical IT or over 250 GW at the utility, to three times it. In the model it is about 30 times the decode output of the
two labs' median fleet at the end of 2027. If each of the two labs ran ten million, every figure doubles. At $10-15B
a gigawatt-year of rent, the 180-620 critical-IT gigawatts it needs cost about $2-9T a year.

The buildable versions share an aggregate of 10 tokens a second. Ten million agents at 100 tok/s need 107
+ 1.3—4.4 million per utility gigawatt, 2.3—7.7 utility GW, one lab's fleet in 2026—27. A hundred thousand at 10,000
tok/s need single streams faster than any GPU runs, which means SRAM, wafer-scale or hard-wired designs
(§5.4). §11.6 argues what each version would buy.
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Macro arithmetic

The money, the build-out and the speed limits come down to thirteen lines of arithmetic, each from public

numbers. The last column names where each result is used.

Quantity

$10T as a share of
2027 world output

Capex in

gigawatts

$10T against one
year's build

Growth of the
physical base

Software against
watts

Gas-turbine
bookings

EUV tools a
gigawatt of Rubin

The lithography
ceiling
Anthropic's
multiple

GDPval's review
share

Amdabhl ceilings

Cognition ten

times faster

A capped loop's
share of its cap

Arithmetic

$10T + $131.9T (IMF)
$1T, $4T and $10T + $50-60B a gigawatt
170-200 GW = the 50 GW expected in 2027

(120/30)/3 — 1, from 30 GW in 2025 to 120 GW in
2028 (Morgan Stanley)

In 13 & 2.56 for the price of a fixed capability, falling
13x a year (Epoch AI), against In 1.6 ~ 0.47

GE Vernova 53 GW firm and 63 GW reserved (GE
Vernova); Siemens Energy 69 and 26 (Siemens Energy)

about 55,000 wafers of 3 nm, 6,000 of 5 nm and 170,000
of DRAM, about two million exposures (Patel)

about 700 tools by 2030 + 3.5 tools a gigawatt

$2T of IPO talk (Mint) + more than $65B of July run-rate
(Reuters)

$86 to review + $361 to produce; 109 + 404 minutes
(GDPval)

1/8ppys at0.5,0.2,0.1 and 0.01
1/(5phys +(1- Sphys)/kcog) at keog = 10 and the

same shares

1 — gc /gy atreturns to research 7 = 1, with g5y =
121n 2 = 8.3 a year, a one-month first doubling, and

go = In 3, experiment compute growing 3x a year

Result
7.6%

17-20, 67-80 and 170-200 GW

3.3-4x

about 59% a year

about 5.5%

122 GW firm, 211 GW in all; GE
Vernova alone holds 2.7 years of
its 20 GW a year firm, 5.8 in all

about 3.5 tools

about 200 GW a year

about 31x

0.24 of the cost, a ceiling of 4.2x
on savings; 0.27 of the time, a
ceiling of 3.7x on speed

2%, 5%, 10x, 100x

1.8%,3.6%x,5.3%,9.2x

about 0.87

Used in
16:3

16:5

16:5

§113

§11.3

§153

§10.6

§10.6

§16.6

(15.1)

(15.1)

(15.1)

Proposition
11.2

Three rows need a note. Turbine reservations are slots held by down payments and firm backlog is contracted

orders, so the firm figure is the one to set against SemiAnalysis's three-to-four-year lead times for turbines

(SemiAnalysis). The 13x a year is Epoch's measured cost per question at fixed capability, and 1.6 is the build-out's

59% a year. The capped loop is the reduced research loop S =g 78%atT = 1 under a ceiling that grows with

experiment compute at g¢, the case of clause (iv) of Proposition 11.2 that Figure 11.2 draws at these rates: its

share T of the ceiling obeys £ = ng(l — J:) — gc, whose stable pointis z = 1 — gc/gJ (¢ local).
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The toy chain of (16.1) has five inputs in equal proportions, one unit of each per unit of output, sold at a price
of 1. Its inputs are the book's illustration, chosen so that cognition starts scarce.

Input Unit cost Capacity With cognition 100x cheaper

Cognition = 0.30 50 cost 0.003, capacity 5,000
Memory  0.10 80 unchanged
Power 0.10 90 unchanged
Fabs 0.10 120 unchanged
Hands 0.10 100 unchanged

Output is the smallest capacity, 50, and the unit margin is 1 — 0.70 = 0.30, so the surplus is 15.0 and all
of it goes to cognition, the binding constraint. With cognition a hundred times cheaper and abundant, the unit

margin is 1 — 0.403 = 0.597, memory binds at 80, and the surplus more than triples to 47.8, all of it to

memory.
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