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Al Ramp-Accel™: The Software-Defined
Disruption of LLM Inference

Rewriting the Economics of Al Infrastructure



The Economics of Al
Are Now Dictated by
Inference, Not Training

The Al industry has entered a phase
where inference demand dwarfs training
demand, and model sizes continue to
grow. In this new reality, the primary
challenge has shifted from one-off training
costs to the continuous, operational cost
and performance of inference at scale.
Economics, not peak FLOPs, now
determine viability.
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The New Economic Reality
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Your GPUs Are Waiting, Not Working.
The Bottleneck Has Shifted to
Communication.

Key Insight: For modern transformer models,
compute utilization is often low relative to available
FLOPs. The user-perceived speed is increasingly
limited not by raw compute, but by memory
bandwidth and inter-GPU communication.

\.

The “Why”: GPUs routinely idle while waiting on:
e Memory fetches for weights and activations.

e Synchronization barriers across tensor-parallel
shards.

MEMORY & INTER-GPU
COMMUNICATION

e Collective operations (e.g., AllReduce) required
for attention and feed-forward layers.



Specialized Hardware Chases Speed at an Unsustainable Economic Cost

Architectures optimized around ultra-high bandwidth memory (SRAM-first) prove that solving the memory
bottleneck delivers incredible speed. However, this approach creates a new set of economic and complexity

challenges for production-grade models.

Advantages of
SRAM-First Accelerators

« Extremely high effective
bandwidth.

» Predictable, low-latency
execution.

Unsustainable

Tradeoffs
. \ q
« Orders-of-magnitude & ﬁ;.-l
lower memory capacity a2 Af
per chip. # . "’:"5 ‘ A=
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Large models must be n

sharded across
-

hundreds of devices.

Capital, power, and

networking costs scale \e

non-linearly. POWER  COOLING COST
SCALE NON-LINEARLY

While this hardware-only approach can deliver outstanding latency, it becomes economically fragile at the scale required for frontier-size models.




The Solution Isn’t More Hardware. It’s Smarter Software.

Tensor Networks introduces AI Ramp-Accel™, o

aruntime GPU communication accelerator. It is [ Application (PyTorch/JAX) ]
a software-defined alternative that optimizes

the existing GPU ecosystem by addressing its £

primary bottleneck: distributed

communication overhead. ~> Al Ramp-Accel™ (interposer)
The "Drop-In" Promise \f

« No model changes. [ Communication Libraries (NCCL/RCCL)
v/ No framework modifications. l

/" No retraining or recompilation. _[ GPU Hardware ]




Al Ramp-Accel Transforms Communication from a Fixed Tax into
an Optimization Surface

Our software focuses precisely where modern inference systems struggle. It transforms
communication overhead from an unavoidable cost into an opportunity for intelligent optimization.

-

Collective Interception Bandwidth Amplification
Intercepts NCCL/RCCL communication Applies on-the-fly FP8 compression to
primitives used in tensor-parallel inference. large FP16 communication paths, effectively

multiplying available bandwidth.

Uses predictive analysis to anticipate Automatically and transparently falls

recurring communication patterns @ back to native GPU libraries if
O conditions are not safe or optimal for

and pre-optimize their execution paths.
acceleration.

Pattern-of-Life Optimization \ Fail-Soft Design




A Drop-In Performance Upgrade with Minimal Operational Risk

AI Ramp-Accel is not a complex, months-long integration project. It is a runtime library that
Integrates transparently beneath existing inference stacks, delivering immediate benefits
with zero disruption to your models or code.
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Zero Code |

| 1 # No code changes required. Simply preload the library.

Changes | 2 |Lb_PRELOAD=Libairamp.so python my_inference_server.py
o |




Higher Throughput. Lower Cost. No Compromise.

By reducing the cost of communication, 4

Al Ramp-Accel materially increases

cluster-wide throughput. Thls allows GPU Cluster +
you to serve more users with the same AI Ramp-Accel

hardware, directly lowering your
cost-per-token.

Specialized Hardware
(High Speed, High Cost)

Cost o« GPU hours Revenue o tokens
consumed delivered

Speed (Tokens/Second)

Standard GPU Cluster

Cost ($/Token)



Move from Waiting on Communication

to Delivering More Tokens

The result of our optimization is a direct and measurable uplift in tokens-per-second (TPS). GPUs spend
more time computing and less time waiting, which translates into higher capacity, better user experience,
and improved ROI on your existing hardware investment.

Before AI Ramp-Accel

Communication Wait Time

After: With AI Ramp-Accel

Before vs. After

Active Compute

Communication
Wait Time

Active Compute

v

+X% Tokens-per-Second



Neutralize Hardware Differentiation with Software Innovation

Al Ramp-Accel fundamentally changes the competitive landscape. It allows GPU platforms to
approach the responsiveness of specialized inference hardware while preserving the flexibility,
dense deployment, and mature software ecosystems of existing GPU investments.
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Specialized Hardware GPU + Al Ramp-Accel




A Unifying Solution for the Entire Al Value Chain

The strategic benefits of software-defined communication efficiency apply to every major
player building and operating Al infrastructure at scale.

S

Cloud & TaaS
Providers

e Increase tokens served per
GPU.

e Improve per-user
responsiveness and SLAs.

e Expand margins or undercut

competitors on $/token pricing.

Al

Enterprises &
Sovereign Al

e Maximize ROI on private cluster
investments.

e Improve inference density with
minimal operational risk.

e Reduce dependence on
single-vendor silicon roadmaps.
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Alternative GPU
Ecosystems

Mitigate software-driven
performance gaps against the
market leader.

Accelerate competitive parity
through runtime optimization.

Enable performant
heterogeneous GPU deployments.



The Future of Al Is Won or Lost on Efficiency

The era of “growth at all costs” is ending. As the market matures and inference
demand explodes, the winners will be those who can scale most efficiently.
Communication efficiency is the primary, untapped lever for innovation and
competitive advantage.

“The future of LLM inference will not be decided
solely by faster chips, but by who can most
efficiently move data, synchronize work, and
eliminate idle time at scale.”



Unlocking Performance That Already Exists

The Tensor Networks Vision:

We believe true innovation lies in making what
we already have work dramatically better. Al
Ramp-Accel represents a shift from
hardware-centric scaling to software-defined
efficiency, unlocking performance that has been
unreachable due to systemic overhead.

In a market fixated on capital-intensive scaling,
we offer a practical path to higher performance,
lower cost, and greater strategic flexibility—
without rewriting the data center.
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The Modern Al Inference Bottleneck

Compute Is No Longer a0 N
the Constraint Za g P = -

GPUs often sit idle, waiting for data
from memory or other GPUs.

Communication Now
Dominates Latency

User-perceived speed is limited by
memory bandwidth and inter-GPU
synchronization overhead.

Specialized
Accelerators

Hardware-Only Fixes
Are Economically Fragile

Specialized accelerators are fast but have
low memory capacity and scale poorly.

Email: info@airamp.net

Phone: +1 (408) 556-0685

Solving the Al Inference Bottleneck:
Software-Defined GPU Acceleration

The Solution: Al Ramp-Accel™ Software

A Drop-In Software Accelerator

It integrates transparently with existing
GPUs, models, and frameworks with no
changes required.
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Optimizes
Communication to
Boost Throughput

Intercepts, compresses, and
predicts communication patterns
to reduce GPU wait times.
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Better Economics:
Higher Speed, Lower Cost

Increases tokens-per-second, directly lowering
the cost per token on existing hardware.

Schedule a Technical Deep Dive and a business case
analysis with our team today.
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