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Powered by OpalOne™ Achieves Physics-
Grade Leap in Cognitive Memory

Opal One proves deterministic recall and
entropy-compliant compression, setting a
new computational efficiency frontier for
large-scale Al systems.

LAKE ARROWHEAD, CA, UNITED
STATES, November 21, 2025
/EINPresswire.com/ -- Vector Aj,
developer of advanced cognitive
architectures, today announced Opal

One vl — Deterministic Cognitive i | :
Memory — the first memory system Opal One reduces redundant compute, enabling

for artificial intelligence that deterministic memory and energy-efficient Al at
mathematically proves lossless recall scale.

across complex data graphs. Verified

through CBOR-based pathways, Opal

One demonstrates entropy-compliant compression and temporal traversal stability that, until
now, has been considered unattainable in computational physics. This marks a structural
milestone: Al can now form stable, persistent memory states without reprocessing its entire
context at every query.

“ Modern Al systems face a fundamental limitation —
memory that disappears every time the model responds.
Transformers, LLMs, and RAG systems all suffer from
token-window constraints, context evaporation, and high
stochastic variance. As these models grow in size, their
computational cost grows exponentially. Even the world'’s
largest Al companies are forced into massive GPU
expansion and unsustainable energy consumption to
maintain performance. Opal v1 directly addresses this

Opal isn't another model —
it's the missing law of
memory and the point
where physics and
computation finally meet.”
Samuel Aidan, Interim CEQ,
VectorAi

bottleneck by replacing statistical re-inference with deterministic memory.

Breakthrough:
Opal One achieves 97.2% compression efficiency while preserving full semantic meaning and


http://www.einpresswire.com

delivering deterministic recall at multi-million to multi-billion-node scale. Its operator-driven
temporal calculus guarantees that no semantic information is lost during compression, hashing,
traversal, or recall. Meaning is preserved with exact fidelity across time, hardware, and repeated
use — zero drift, zero decay, zero probabilistic uncertainty.

This establishes a physics-grade stability frontier: a mathematical guarantee that cognitive state
reconstruction behaves predictably, regardless of graph size or complexity. For the first time,
memory is no longer a byproduct of a model — it is a mathematically grounded substrate.

Impact:

Opal One eliminates the re-inference loops that currently dominate global Al energy
consumption. Today's leading Al systems recompute context from scratch on every single query,
resulting in catastrophic GPU waste, high operational burn, and constant instability. Opal
replaces this with persistent, deterministic cognition. Once meaning is encoded, it is stored
exactly and retrieved instantly.

Continuous cognition becomes possible.
Al can now:
* Learn over time
* Forget intelligently
* Retain long-term understanding
* Restore full cognitive state instantly
*+ Operate locally on consumer silicon
+ Scale without exponential compute growth

Internal tests show that Opal-enabled systems may reduce energy and compute costs by
60-90% in enterprise deployments by removing redundant inference cycles and stabilizing long-
term memory. This makes Al dramatically more scalable — both technically and economically —
while reducing reliance on cloud GPUs.

Commercial Access:

The Opal One architecture is now available for enterprise licensing and integration. The Powered
by Opal One™ partner program provides hands-on implementation support for Al infrastructure
teams, cloud providers, and research labs working to incorporate deterministic cognition into
existing model pipelines. Early partners gain access to the evaluation keys, technical
documentation, and a direct integration pathway.

“This isn't another model — it's the missing law of memory,” said Samuel Aidan, Interim CEO of
Vector Ai. “Opal is where physics and computation finally meet. The entire industry has been
scaling models, but nobody has solved memory. We built the substrate that makes true
cognition possible.”

Opal One is implementation-ready for large-scale enterprises seeking to reduce GPU load,



stabilize long-term reasoning, or build Al that retains knowledge the way biological systems do.
By replacing short-lived token windows with deterministic vector memory, organizations can
break free from the cost and instability of traditional transformer architectures.

About Vector Ai:

Vector Ai is a research and development company pioneering next-generation cognitive
architectures that unify physics, mathematics, and computation. Its flagship technologies —
including Opal One — redefine how artificial intelligence stores, interprets, and evolves
information over time. Vector Ai's mission is to provide a scalable foundation for Al cognition
that operates deterministically, efficiently, and independently of cloud-based re-inference cycles.
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