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Disclaimer: Forward-Looking Statements This presentation may
contain forward-looking statements regarding future product
plans, expected features, or anticipated release dates.

These statements outline our general product direction and
should not be relied upon in making purchasing decisions. The
development, release, and timing of any features or
functionality described for our products remain at our sole
discretion and are subject to change without notice. These
statements do not represent a commitment, promise, or legal
obligation to deliver any specific material, code, or functionality
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The Anatomy of a Market Volatility Spike

Level 1: Macro
External Catalyst
Hits Market Feeds

When volatility spikes, a cascade of quantitative
models triggers simultaneously. The resulting
uncoordinated fiood of network traffic and
storage I/O creates a fatal bottleneck right when
alpha is highest.

| =
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Algorithmic Cascade
Simultaneous Quantitative
Model Triggering

Infrastructure Impact

The I/O and Network Flood
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The Fundamental Flaw of Reactive Architecture

4
The Data Fetch < >
Penalty ‘
X >
3
] o
> Wait states across PCIe bus
Compute (CPU/GPU) - IDLE STATE COTS Storage (SSDs) - SPILLED DATA
T =

Standard COTS hardware manages workloads reactively. When an algorithmic trigger fires, the system traverses
the PCle bus to fetch spilled data from SSDs. In high-frequency trading, this microsecond delay translates
directly to millions in missed arbitrage. Throwing more hardware at a reactive paradigm mathematically fails.

L ' ]
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Premium financial engineering whitepaper

The Paradigm Shift: From Reactive to Predictive

The Predictive Tensor Control Plane
(PTCP) is powered by the Pattern-of-Life
Tensor Train (PoL-TT) mathematical
framework.

PTCP acts as a predictive semantic layer
hovering over the physical stack.

It transforms the reactive data fetch
penalty into a synchronized,
mathematically tractable pipeline by
forecasting demand before compute
requests are made.

Predictive Tensor
Control Plane (PTCP)

Pre-aligning
data and traffic

Compute Layer

Network Fabric

P ..ol

Storage Layer
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Defeating the Memory Wall in HFT

Legacy Storage Dominance

Host Memory
(HBM/SRAM)

Latency

Slower SSD
Storage

When live data is compared against historical sets
spilled to SSDs, storage I/O completely starves the
compute engines.
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Probabilistic Tiering

: PTCP =0
L2ading Conditional [ .\ Pre-position
arket- o Probabiliti Z) Data
Indicators '\ ORApIICS
Evaluator

PTCP continuously forecasts data demand based on
leading indicators, pre-positioning hot financial datasets
before the risk-model request formally arrives.
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Premium financial engineering whitepaper

Mechanism: Probabilistic Pre-Warming to CXL
EXECUTION

The Time-to-First-Inference Racetrack FINISH LINE

Legacy W et Data
Reactive Algorithmic Request I 1/O Wait State: Data traverses PCle from SSD Late
Trigger Fires S . Execution
Pathway ent
|
|
|
|
FP’T%P " PTCP Predicts e oty p ~F Algorithmic SAZ Instant
el e WEECAIEN — )~ Execution
Pathway etected || | || Shared .
|
e > |
| | | I | | | | | | | | | | I >
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Time (Microseconds)

By executing a probabilistic tiering policy using a TT-compressed model, the 1/0 stall is mathematically eliminated.
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Premium financial engineering whitepaper

Risk Modeling and the All-Reduce Storm

Monte Carlo/VaR
Simulation Cluster

—
\
" =
re

| =
e — Packet A R
e

Collision /} P —— U Central
Fabric Switch

Calculating Value at Risk (VaR) requires massive distributed Monte Carlo simulations. This creates severe
all-reduce communication events where thousands of nodes must synchronize state simultaneously.
Traditional fabric managers react blindly to these spikes, leading to hardware-level bottlenecks.
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IBM Plex Mono

Mechanism: Pre-emptive Traffic Pacing
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By deploying directly on network appliances, PTCP Rack Agents forecast approaching all-reduce storms
and advise the Fabric Manager to pace non-critical traffic before hardware limits are breached.
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Premium Financial Engineering Whitepaper

Convergence: Cross-Layer Checkpoint Coordination

Command: Command:
Pace Traffic PoL-TT Buffer Checkpoint

Mathematical
Model

DPU/Fabric Manager Local CXL Storage Pool
[ J

| | | | | | | | | | | | | | | | |

Collective Communication Window Remains Safely Open

Checkpointing is where storage and network views converge. PTCP is not multiple disparate tools. A single
mathematical equation simultaneously commands the switch to pace traffic and the storage to buffer a checkpoint.

B n
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Premium Financial Engineering Whitepaper

Protecting Alpha from Behavioral Leakage

Shared Cloud / Colocation
Infrastructure Zone

Shared Cloud / Colocation
Infrastructure Zone

Raw Telemetry &
Behavioral Patterns

IOPS_Pattern_6x4F28B
Latency_Splke_T=8,82s
Route_Trace_1A8
Route_Trace_1A8

Reverse-Engineering Pathway
o' ~ f(Telemetry_Pattern,I/0_Frequency)

Proprietary
Trigger Secure Hedge Fund

Trading Engine

In quantitative trading,
infrastructure behavioral
patterns leak alpha.

Multi-tenant providers
analyzing traffic routing
and storage I/O can
theoretically
reverse-engineer a
fund’s proprietary
triggers.

Dense telemetry is a
security liability.
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Mechanism: Compact Exchange & Tenancy Tagging

Raw Dense Telemetry
(High Leakage Risk)

Inter
PTCP Tenancy Tagging &
Mathematical Normalization

Inter
Raw profiles mathematically
/ secured from cross-contamination

\ Inter
\ Abstracted Marginals and Deltas

Inter

The Principle of Compact Exchange ensures PTCP never sends raw, dense telemetry across the network.
Local nodes compartmentalize profiles via tenant IDs, sending only mathematical summaries upward.
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The Engine: Tractable Mathematics of the Market

Tensor Train (TT)

Compression
=1
I 2
N P[’Ll, . o ,Zd] ~ ZG(I)
| [1,1,a1]GPay, iz, as]
L ;
| el l[@d_1574,1]
| L'j = J
Intractable in Tensor Train.(TT)
Microseconds Compression
Joint State: 3D Tensor Cores
Feeds, Queues, GPUs (Microsecond Execution)

Inter Line |

Tracking the joint state of the market triggers the curse of dimensionality. PTCP uses Tensor Train compression to approximate the
massive behavioral state into small tensor cores, evaluating anomaly scores directly on the data path without sacrificing speed.
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Architectural Diagnostic: Legacy vs. PTCP

Dimension

Legacy COTS Architecture

Predictive Tensor Control Plane

Trigger Mechanism

Algorithmic Reaction

Leading Indicators

Data Movement

Stall-and-Fetch (PCle)

Probabilistic Pre-warming (CXL)

Network Traffic

Blindly Reactive

Pre-emptive Pacing

State Synchronization

Uncoordinated

Cross-layer Checkpointing

Telemetry Security

Dense & Exposed

Compartmentalized Marginals

Standard COTS infrastructure is fundamentally unsuited for modern quantitative trading.
PTCP shifts every layer from a reactive penalty to a predictive advantage.
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The Unified Alpha Fabric

' T Zero Packet Drop T
T, ri
| |

Stability:
Risk & Traffic Pacing

; Zero Alpha Leakage

=

| 1

 § |

PTCP is not a collection of isolated software tools. It is a single, unified mathematical framework that treats the entire
data center as a solvable tensor equation, aligning hardware physics perfectly with trading outcomes.
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The Future of Quar}ln rastructure

In quantitative finance, the infrastfucture IS the trading strategy.

A reactive data center guarantees'your models will be second to execute. The
Predictive Tensor Control Plane ensures your firm operates at the limit of physical
possibility—where math dictates the fabric, and infrastructure protects the alpha.
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Thank You for Your Partnership We look
forward to building the future of networking
together. Please don't hesitate to reach out
with any questions.

Tensor Networks, Inc. Contact Us:
information@tensornetworks.net
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