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THE OLD MENTAL MODEL - a{,,m
FOCUSES ON RAW COMPUTE. N A

=- DISTRIBUTED
RERORY POOL

SPECIFICATION ‘ VALUE

TERAFLOPS

MEMORY BANDWLEK I TTBYS

CORE CO B CORES

THE REAL BATTLEGROUND 1S
SYSTEM-LEVEL DESIGN,
SOFTWARE CO-OPTIMIZATION, |,
AND HUMAN CAPITAL. /l_]

THE HARDWARE MATTERS LESS THAN WHERE THE
SYSTEM PLACES ITS INTELLIGENCE.




Execution Philosophies: SIMT vs. XLA

The Independent Chefs (SIMT) The Assembly Line (XLA)

Single Instruction Multiple Threading. Massive parallelism, Omniscient ahead-of-time compilation. The software schedules
but inherent runtime friction and idle waiting. every clock cycle. The hardware executes mechanically.
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The Paradigm Divide
B e ]

Core Smart Hardware _
Philosophy e o tine redic tion Dumb Hardware + Smart Software
Execution | :
Metaphor Independent Chefs Flawless Assembly Line

: rInfrastructure Tax | FNative 3D Torus _
Networking (External optical switches) (Direct copper interconnects)

Open & Community-driven “ -Closed & Talent-dependent

Ecosystem ~(CUDA / PyTorch) (JAX / XLA)

= High || Low |
Adaptability | (Adapts via software updates) (Requires 2-3 year hardware bets)
Defect High Zero
Tolerance (Binning and downgrading works) (System coherence requires flawless yield)
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The ASIC Bet: High Reward, Existential Risk

AN\
. LATENCY OPTINIZATIGN

< TPU Design-to-Production Cycle (2-3 Years) > %

Hardware | | 7 2 2
Cycle v | M :
ﬂ 3

e | | e

TIME AXIS —
>

| :

Model Model Model Model Dense Matrix =

Eﬂggare lteration @ lteration | lteration lteration / LLM 5
y _ (6 mo) (= Explosion g
3 1 —— |

>

Earlier generations struggled
when caught optimizing for
sparse matrix

(recommendations) right as hardware bet with the i
dense matrix. workload. &
- —D
£h
TIME AXIS — LATERCY OPTIMNLIATION THROUGHPUT DEMNSITY I w1 .=

Ty

1jGnugle invented the
Transformer. Insider
knowledge allowed
them to align a 3-year

A
]
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Scaling Up: The Infrast

GPU Cluster

———— e —— - — =,

%

T T

— (Optical
Transcelvers

-+

— NV-Switch
Boxes

~+

NVLink
Cables

-

GPU Card

T -
- KM 2 = 38 5&7
= NYLT#=12Bc BTC

R (S . © Ry—

:

b = = =

ructure Tax

W e roo

3D Torus -
Topology

Flat,minimal
optical switches

Direct Copper
Interconnects

Scaling requir
networking har
together.

es buying expensive, separate
dware to tie individual cards

Designed as a cluster from Day 1. Software-
configurable routing eliminates intermediate
switch costs for training large models.
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Editorial Silicon Bluepctint

A e e s e S g
] L L L 1 L ]
L e, W l¥zation CIatt
LI
|
| A 2 . ey
] 100% Hardware Cost Y% Without bespoke software optimization,
| ; T TR Y S generic Google Cloud TPU deployments
| 2 hit a severe utilization penalty.
| g };{_f
® g
pu & ==
— onbt. GEARL R
| L] i T
| = . o Pt
Bl "o | 1’;! . T2k
| ,ﬂ . ,// X |
| + A8 Deep JAX/XLA |
} S SN Optimization |
| 7% i
| 50-60% Utilization QSR
| - o
] | }f; 2
|
- B +
Paying for 100% of the hardware while extracting 50% of the compute destroys the TCO advantage.
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The Developer Moat: Open Commons vs. The Closed Compiler

v Open Commons (CUDA/PyTorch)

N

DECENTRALIZED
DEBUGGING PROTOCOL

'COMMUNITY NODES
(12, 500+)

SELF-SERVE
TOOLCHAIN INTERFACE

The Lingua Franca.
Massive community, open toolchains,
self-serve debugging.

i

The Closed Compiler (JAX/XLA)

PROPRIETARY
B || el IR | S DEVELOPMENT
ENCLOSED XLA CLUSTER

COMPILER STACK

SINGLE-PATH
INTERNAL
SUPPORT PIPELINE

EXTERNAL
DEVELOPER

Static compiler perfection requires a steep trade-off:
external developers cannot independently fix bugs.

rely entirely on internal Google support.

AT,




The Ex-Google Talent Map

—
—

Ex-Google / JAX+XLA
Talent DNA

Pang Ruoming brought the
Google software stack to
Apple Intelligence.

F
!
1 rAnthropiCI rﬂetaJ
1 S
\ R .
: et koo : Strggles vith deep T
i ;eiearczgrs. EEEP :PUd / fundamentally PyTorch-
\ AL R R il 3 . native internal stack.

directly from Broadcom.

—
bl SR——

TPU's value proposition requires human capital that 1is
intensely scarce and highly concentrated.
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The Physical Supply Chain Funnel

CAPACITY LOCKED
1-2 YEARS OUT

MEMORY PACKAGING CONSTRAINTS

Nvidia is the priority TSMC allocates advanced Pod-level coherence
volume customer. Capacity packaging by order volume. requires flawless chips.
locked 1-2 years out. Nvidia dominates allocation. Cannot bin or downgrade.

L

Three critical manufacturing chokepoints—all entirely outside of Google's control.

=

il
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The Economics of Yield: Binning vs. Scrap

TESTING > SOFTWARE
NODE LOCKED
DOWNGRADED TIER

CHIP Sold for Profit

TESTING ¥ . SYSTEM ( )

NODE COHERENCE

FAILS
TESTING ||
NODE
DEFECTIVE SCRAP

CHIP (Zero Value)

GPU architectures recover manufacturing costs through downgrading. TPU

re demands perfection, directly constraining volume and margins.

s A A SIS i
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i |
The Editorial Silicon Blueprint

Grog: The Compiler-First Extreme

A T =1
l Founded by Google TPU

Groq (Compiler-First) compiler alumni.

Hardware 1s even simpler
than TPU; the compiler
GPU & TPU Core controls individual
clock cycles with zero
runtime decisions.

Training/Inference

=

=
-

=

Trades raw throughput
for sub-millisecond
response.

Speed / Minimized Latency

Purpose-built for the

agent era where multi-

= = step logic chains
Throughput (Batched Inference) compound latency.
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| The Editorial Silicon Blueprint

1

] I | | ] I i 1 ]

I ] '| I

T

T

The Stratification o

|' ] I

Frontlier Tralning

Heaviest workload.
Populated by GPU & TPU.

High-Throughput Inference

Populated by GPU & TPU. TPU holds
theoretical scale advantage.

Low-Latency /
Agent Inference

Populated by Groq &
Latency ASICs.

Edge / Local
Deployment

Highly diverse,
specialized silicon.

I ] | I ] I

AI Hardw

|IIIl|IIII|IIII|IIII|IIII|IIIJ|IIII|IIII_L1III
| ] | I 1 | | | |

] | I I ]

dare [

The GPU monopoly 1is
cracking, but into -

specialized layers, i
not a direct 1:1
replacement. L

> t

1 f




Downstream Economics: The API Pricing Effect

b

| &

Anthropic API Interence

-67%

Cost reduction driven by deep
TPU-based inference integration.

L —

_Y
e L

—p ke 16" | b

Google Cloud Ecosystem

1 /10th

glwnrkloads.

U

The sustained cost fraction compared
to competitor baselines for targeted

1 4>|

L)
i
: [ : . A
e X
e
219" EF"

le
.

[l

= Even if you never train a model, the TPU vs. GPU battle impacts you.
* For consumers of AI APIs, structural inference advantages translate directly to

aggressive price compression.
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| The Editorial Silicon Blueprint

| 9Y

-

I-{— — 35"

l

nthe

S|

SijiS

1 |

Stable Workload
Scale

Predictable matrix
architectures.

The Fragile Jugge

|

o
10

219
JWNE 0 AC AFE
@" | Il = |z
- [\
1 o =
B 1
{ -I_ Ex-Google
|| Talent |
Deep JAX/XLA T i
optimization
1| expertise.
Nx
: |1|l "."'.5%

g9~

n

|IIIl|IIII|IIII|IIII|IIII|II1I|IIII|IIII_LI1II
| == ] i -

Supply Chain
Priority

Securing scarce
HBM & CoWoS.

e— 200 —|

3

« If any
) [ P

1

sin

gle pillar fails,
| T i)

| [ |

|

l

wins

by default via sheer flexib
R Ty ] e e

1 | I. | | i

|

|

» TPU's theoretical dominance is not plug-and-play. It requires perfect alignment
of these three massive dependencies.

the GPU
|

ility.




- | ——————————————— |
Strategic Imperative for Builders  |companys futrentoa

single platform’s assumptions.
b e - - — L = |I:'L lel

e O SR T

. T . —— - -

The defining trait of
| surviving companies
| won't be picking the right
- hardware.

GPU Cluster sl |
(CUDA) 0T ]

~ Itwillbe building
| hardware-agnostic

B == w e i R | ! software layers capable
| Hardware-Agnostic Middleware | of shifting between

architectures as

N | S | S | _|L_| S| O] T | | G| | g i il Il i__ Sjem | economics, capabilities,
e REEEE e e e and supply chains evolve.

Your AI Application Layer
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