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Does BTX's Matrix Proof-of-Work Do Anything
Useful? We Read the Spec and the Code

BTX's proof-of-work is real matrix multiplication, the operation Al accelerators are built for,
running at only about 16.5% overhead over a bare multiply. So is the mining useful work? We
read BTX's own MatMul specification and its shipped node. Today the result is not consumed
by anyone, for reasons that constrain every chain. But the design is deliberately one step
away from changing that, and the fleet it builds already matters.
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ABSTRACT

BTX mines with dense matrix multiplication, the exact math behind modern Al, so people ask
whether the mining does useful work. We read BTX's own specification and its shipped node to find
out, and the answer is more interesting than a yes or no.

BTX mines with matrix multiplication, the same operation that runs underneath nearly all modern
machine learning. That single fact invites a hopeful question we hear constantly: if the network is
already doing AI's math to secure itself, is the mining also doing something useful? Could all those

GPUs be running inference, folding proteins, earning their electricity twice?

The honest way to answer is to read the protocol of record rather than guess. So we went to BTX's
own MatMul proof-of-work specification and cross-checked it against the shipped node binary. The
answer that comes back is more interesting than a flat yes or no. Today the work is not useful to
anyone outside the chain, for a reason that constrains every blockchain. But BTX's proof-of-work is
unusually close to the line, the design names its own path across it, and the fleet it builds already

matters regardless.

What the mining actually computes

When a BTX miner works on a block it computes a genuine 512 by 512 matrix multiplication over a
finite field, at production parameters running at only about 16.5 percent overhead above a bare
multiply. This is not brute-force hashing dressed up. The specification derives it from a 2025
academic construction (cuPOW) and states plainly that the workload is identical to the standard
GEMM operations that AT accelerators are optimized for. In other words, roughly six-sevenths of the
energy a BTX miner spends is spent doing real linear algebra of exactly the kind AT hardware exists
to do.

So why is the result not useful today? Two reasons, both straight from the spec. The input matrices

are not anyone's data: they are expanded deterministically from 32-byte seeds carried in the block



header, so no external party posed the problem being solved. And the block keeps almost nothing of
the answer: only the seeds and a 32-byte digest of a compressed transcript, checked against a target.

The heavy product is computed, used to pass the check, and not retained for anyone to consume.

How a BTX block's proof-of-work flows
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The GPU does real matrix multiplication, but the inputs are seeded from the block and only a digest is stored,

so no outside party gets an answer they asked for. The work is useful-shaped; the output is not yet delivered.

Source: BTX's MatMul proof-of-work specification and the btxd v0.33.1 binary. The multiply is real GEMM at ~16.5% overhead, but
the matrices are seeded from the block and only seeds plus a digest are retained, so the result is not consumed externally today.
The spec reserves that for a future v2.

This is the important nuance. Bitcoin's SHA-256 is pure throwaway hashing: every attempt is
meaningless except as a lottery ticket. BTX's mining is meaningful-shaped work whose meaning is
simply not yet handed to anyone. That is a smaller gap than it sounds, and the specification says so
directly: it calls the current design a stepping stone toward externally useful matrix workloads in a
future v2.

Why "useful proof-of-work" is still a hard problem

If the work is already real matrix multiplication, why is it not trivially a compute service already?
Because a usable proof-of-work has to satisfy four demands at once, and a real customer job usually
breaks at least one.
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What a proof-of-work must be, and where an arbitrary job breaks

BTX seeded MatMul An arbitrary customer job
Hard to produce yes yes
Cheap to verify (Freivalds) yes
Deterministic (all nodes agree) yes
Difficulty tunable to a schedule yes
Output is useful to an outside party yes

BTX already wins the top four, including cheap verification. The last row is the gap a v2 compute market would close.

BTX's seeded matrix work satisfies every requirement a consensus proof needs, including cheap Freivalds verification. The one row
it does not satisfy, external usefulness of the output, is exactly the line the spec's v2 aims at.

Verification is the crux, and it is where BTX is genuinely clever. Recomputing a full 512 by 512
multiply to check every block would be far too expensive for every node. Instead BTX verifies with
Freivalds' algorithm: multiply the claimed result by a couple of random vectors, check the products
line up, and you have confirmed the matrix product in O(n-squared) time instead of O(n-cubed),
with a false-positive probability below 2 to the negative 62. That is not a detail. Cheaply proving that
a specific matrix multiplication produced a specific result is precisely the hard heart of verifiable
compute, the thing that lets you trust an answer from a machine you do not control. BTX already
treats it as a first-class, low-cost operation. What it applies that check to today is its own seeded
matrices; pointing the same machinery at a customer's matrices is the step that remains.

What the service-challenge system is (and is not)

The node ships a MatMul service-challenge system, and it is worth being precise because the name
invites the wrong guess. It is not a marketplace where you pay a node to run your computation. BTX
documents it as an Al-agent CAPTCHA: an admission-control gate for the Al era.

The pattern is concrete. An API, agent runtime, or tool gateway that has an expensive route (BTX's
own example binding is a public AI inference endpoint) can require the caller to solve a fresh, chain-
bound matrix challenge before the route runs. The node issues the challenge with

getmatmulservicechallenge , the client solves it locally, and the server admits the request only when

redeemmatmulserviceproof confirms the proof is valid, fresh, and unused. It is expensive to
automate at scale and cheap to verify, which is the entire point of a CAPTCHA, rebuilt for automated
callers instead of humans. It gates access to Al services. It does not compute the Al, and its matrices
are seeded rather than supplied by a customer, so no useful result comes out. This is a real, shipping,
Al-facing use of BTX's work function today, and it is admission control, not a compute market. We
flag the distinction because getting it wrong is the kind of overclaim that erodes trust, and we

corrected our own earlier wording after reading the docs.
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The part that matters most: what the work builds

Here the honest answer stops being a limitation and becomes the actual thesis, and it is now BTX's
own framing too. Proof-of-work does two jobs. The obvious one is securing the chain. The quieter
one is deciding what hardware the world buys and runs to compete for the reward. BTX's site names
this directly, calling the network a monetary engine, a compute engine, and a liquidity engine, and

describing the compute engine as security hardware that remains productive.

Bitcoin's SHA-256 summoned a vast fleet of single-purpose ASICs that can do exactly one thing.
BTX's matrix work summons general-purpose GPUs and accelerators, the same hardware machine
learning runs on, and BTX puts it plainly: MatMul mining directs capital toward accelerators that can
leave mining and run open models, agents, or numerical workloads. The mined product is not
delivered to anyone; the productive capacity the mining funds and keeps online is. That fleet,
distributed into many ordinary hands rather than a few data centers, is a real present asset, not a

promise.

Proof-of-work chooses the hardware a network attracts

e N
SHA-256 (Bitcoin) MatMul (BTX)
Builds single-purpose hashing ASICs. Builds general-purpose GPUs that
Off the network, they do nothing. can leave mining and run open models.

Capacity created: general AT compute

BTX's own words: security hardware that remains productive. The mined output is not delivered either way; the lasting difference is
the hardware base each proof-of-work calls into existence, and BTX's base is the useful kind.

BTX is careful about this, and so are we. Its site puts a hard line under the hype: the network work
rate, it notes, is a protocol normalization, not AI FLOPS. In plain terms, do not read the mining
throughput as a measure of AI compute delivered. That restraint from the project itself is exactly why
the compute-engine claim is credible instead of marketing.

So how would Al actually use any of this?

Putting the spec and the code together, here is the direct answer, sorted by how real each channel is

today.
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How AI connects to BTX mining

4 A
Real, today
The mined product matrix. The GPU fleet.
Inputs are seeded from the block; only a Mining funds and keeps online the exact
digest is kept. No outside result, yet. hardware AI runs on. Idle = AI compute.
- J
4 N\ 7 N
Al-agent CAPTCHA Payment + data Compute market
Real, today. Real, today.
AI APIs and agent gateways A rail agents pay on, and a Real jobs run on the fleet,
gate expensive routes with a verified data source a model results Freivalds-verified,
fresh BTX work challenge. can query. paid in BTX.
. J N\l J

Three of the four live channels exist today. The compute market is the one the spec explicitly reserves for a v2, and BTX's Freivalds
verification is the primitive that makes it plausible rather than hand-waving.

The fleet (real, now). To mine BTX you run the same matrix GPUs Al runs on, and they run
inference or training when they are not mining. AI uses the capacity BTX pays to bring online and
keep online, in many ordinary hands.

Al-agent admission control (real, now). BTX work challenges are a live Al-facing product: an
AI API or agent gateway requires a fresh, cheap-to-verify matrix proof before an expensive route
runs. It prices automated abuse in real work. It gates AI; it does not run it.

Payment and data (real, now). BTX is money Al agents can transact in, and a node is a verified

source a model can query, including the same open research you are reading.

A verifiable-compute market (stated v2, unbuilt). Combine the fleet, Freivalds verification,
and a payment rail and you get the prize: submit a real matrix job, run it on the fleet, verify the result
cheaply, pay the operator in BTX. BTX's spec names externally useful matrix workloads as the v2
direction, and its verification primitive is already the right shape. It does not exist today, general
verifiable computation is a genuine research frontier, and we will keep reporting on it honestly,
including if it stalls.

The honest bottom line

Does BTX's matrix proof-of-work do useful work? Today, no, its output is not delivered to anyone
outside the chain, because the inputs are the chain's own seeds and only a digest is kept. But it is the
least wasteful proof-of-work of its kind we have looked at: real GEMM at about 16.5 percent
overhead, the exact operation Al accelerators exist for, verified with an algorithm whose whole job is
to confirm a matrix product cheaply. The gap between that and useful compute is one deliberate step,
and BTX's own specification names the step.

And the part that already pays off needs no v2 at all. BTX pays a growing crowd of ordinary people to
own and run the most useful class of hardware there is, and to keep it online, distributed rather than

5/7



concentrated. The chain gets its security. The world gets a fleet of Al-capable compute in
independent hands. What that fleet does next is being written now, and it is the real reason the

machines behind BTX may matter well beyond the blocks they secure.

Frequently asked questions

Does BTX mining do useful work like Folding@home?

Not yet, but it is closer than most proof-of-work. BTX mining performs a real 512x512 matrix
multiplication over a finite field, at only about 16.5% overhead above a bare multiply, so most of the
energy goes into genuine linear algebra rather than brute-force hashing. What stops it being useful
today is that the matrices are generated from the block itself, not supplied by someone with a real
problem, and only a small digest is kept for the validity check. BTX's own specification calls this a
stepping stone toward externally useful matrix workloads in a future v2, so the design intends to
close that gap rather than pretend it is already closed.

Why matrix multiplication instead of a normal hash?

Because it changes what hardware secures the network and what that hardware can also do. Dense
matrix multiply is the operation GPUs and Al accelerators are optimized for, so BTX mining runs on
the same commodity hardware as machine learning rather than on the single-purpose ASICs that
dominate SHA-256. BTX's spec is explicit that the MatMul workload is identical to standard GEMM
operations that Al accelerators are optimized for, which is the whole point: the security work and

useful AT work want the same machines.

If it is real matrix work, why is the result not useful today?

Two reasons, both from the specification. First, the input matrices are expanded deterministically
from seeds in the block header, so no external party posed the problem being solved; it is BTX's own
pseudo-random matrices, not your data. Second, the block keeps only the seeds and a 32-byte digest
of a compressed transcript, not a consumable result matrix. So the work is genuine linear algebra,
but nobody outside consensus receives an answer they wanted. Making that answer externally useful
is what the spec reserves for a future v2.

How does BTX verify a matrix computation cheaply?

With Freivalds' algorithm, a classic probabilistic check. Instead of recomputing the full O(n-cubed)
multiplication, a verifier multiplies by a couple of random vectors and checks the products match, in
O(n-squared) time, with a false-positive probability below 2 to the -62 at the two rounds BTX uses.
This matters far beyond mining: cheaply proving that a specific matrix multiply gave a specific result
is the hard core of verifiable compute, and BTX already treats it as a first-class, low-cost operation.

What is the MatMul service-challenge system?

It is an admission-control gate, and BTX documents it as an Al-agent CAPTCHA. An API, agent
runtime, or tool gateway can require a caller to solve a fresh, chain-bound matrix challenge before an
expensive route runs, using getmatmulservicechallenge to issue it and redeemmatmulserviceproof to
accept it once. It is expensive to automate at scale and cheap to verify, exactly the CAPTCHA
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property. It gates access to Al services; it does not run the models, and the challenge matrices are
seeded rather than supplied by a customer, so it is not a compute marketplace.

Why is 'useful proof-of-work' hard even here?

A proof-of-work must be hard to produce, cheap for everyone to verify, deterministic enough that all
nodes agree, and precisely tunable so blocks keep a steady time. Arbitrary useful jobs usually break at
least one: a customer's inference is not bit-for-bit deterministic across hardware, cannot have its
difficulty dialed to a 90-second target, and often is not cheap to verify. BTX's design chips at this with
real GEMM work and Freivalds verification, but the jump to running your job, on your inputs, for
pay, needs a market layer above consensus, not a change to consensus itself.

How can Al use BTX today, and what is still future?

Real today: the mining funds and keeps online a fleet of the exact GPUs Al runs on, which do
inference and training when idle; BTX work challenges act as an Al-agent CAPTCHA that AI APIs use
for admission control; and the chain is a payment rail and a verified data source agents can query.
Credible but unbuilt: a marketplace where real matrix jobs run on the fleet and results are verified
with Freivalds-style checks and paid in BTX, which the spec frames as the v2 direction. We label
which is which so the picture stays honest.

How did you determine all this?

We read BTX's own MatMul proof-of-work specification on btx.dev and the shipped node binary
(btxd v0.33.1) together. The specification gives the parameters (512x512 matrices over the Mersenne
prime field, about 16.5% overhead, Freivalds verification, the cuPOW construction it derives from)
and the stated v2 intent; the binary confirms the mining validity rule, the seeded matrices, and the
service-challenge system's admission-control purpose. Reading the protocol of record rather than
marketing is the point, and it is why we revised an earlier, too-dismissive version of this piece.

easyBTX is an independent participant in the BTX ecosystem, not its founder. This paper is educational research, not financial

advice. Read the live version and check the sources at easybtx.com/research/btx-useful-proof-of-work.
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