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Executive Abstract

PTCP's investment case is not that an unproven algorithm will suddenly replace networking,
cybersecurity, and Al orchestration. The defensible case is that a validated collection of
mathematical, patented, implemented, and operational-control primitives can become a high-
value systems layer at the exact moment infrastructure economics and agentic risk are forcing
buyers to manage Al below the model.

The Predictive Tensor Control Plane (PTCP) converts high-dimensional operational telemetry into a
compressed Pattern-of-Life representation, estimates topology and tail risk, and emits bounded route,
segmentation, quarantine, or scheduling policy to existing enforcement points. Its two-timescale design
separates a slower analytic and governance path from a constrained fast path implemented through
eBPF/XDP/TC, DPUs, SONIC switches, or approved controller adapters. The design is model-agnostic and
hardware-portable in principle: it does not require changing model weights, inspecting payload content,
or replacing the installed fabric.

Validation is cumulative. PTCP's scientific ingredients are independently established; U.S. Patent
11,308,384 B1 includes empirical anomaly-detection results and a recorded Tensor license; U.S. Patent
9,696,404 B1 includes a prototype optical-flow tracking implementation and a recorded Tensor license;
Tensor has produced deployable software lineages, APls, operational manuals, safety gates, rollback
workflows, and deterministic internal proof packs. Those facts validate that PTCP is a technically serious
and implemented technology platform. They do not yet prove that the integrated platform produces
superior outcomes on independent customer hardware. That final step should be treated as an
investable milestone rather than papered over.

PTCP VALIDATION LADDER

Levels 1-4 support a validated-technology thesis; Level 5 is the commercialization catalyst still requiring public independent evidence.
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TT compression, Pol anomaly patent; APIs, fast/slow paths, Deterministic self-tests; Customer hardware,
CVaR, graph curvature recorded licenses proof-pack gates repeatable traces baselines, attestations
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Claim discipline: validation is cumulative and domain-specific. A passed software self-test is not equivalent to a production outcome.

Figure 1. PTCP validation is cumulative, domain-specific, and explicitly stage-gated.

Author synthesis from peer-reviewed, patent, company, and validation-program evidence.
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MARKET FINDING Gartner's April 2026 forecast places worldwide data-center systems spending at
approximately $787.99 billion in 2026, while its May forecast places worldwide Al spending at $2.59
trillion and its 2025 security forecast places 2026 information-security spending near $239.76 billion.
These categories overlap and must not be summed. They nevertheless demonstrate that PTCP sits at the
intersection of exceptionally large, fast-growing budgets. [13]-[15]

The upside is asymmetric because PTCP can begin as a bounded overlay with comparatively modest
validation and integration cost, while a successful control-plane position can monetize across Al Factory,
Zero-Day, SARAHAI physical-Al, ACISO, sovereign infrastructure, OEM, and licensing routes. Applying

only one basis point - 0.01 percent - to the 2026 data-center systems forecast produces a $78.8 million
annual revenue sensitivity; ten basis points produces $788 million. These are arithmetic sensitivities, not

forecasts. They illustrate why small market capture can matter.

Investment proposition

Technology is real

Need is structural

Adoption can be low-risk

Economics can scale

Optionality is broad

Evidence today
Issued IP, scientific basis, implemented code,
APIs, manuals, safety gates

Al infrastructure scarcity, network sensitivity,
agent autonomy, critical-infrastructure risk

Overlay-first, shadow-first, bounded actuation,
rollback

Software layer across high-capex systems and
multiple budgets

Shared core across performance, cyber, physical
Al, and sovereignty
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Value-unlocking milestone

Independent reproducibility package

Named lighthouse customers and measured pain
baselines

Connector attestations and change-control
acceptance

Repeatable ACV, renewal, gross-margin, and
partner data

Product discipline that prevents custom-project
fragmentation
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Document Status and Claim Discipline

CORE CONCLUSION PTCP has validated foundations and a functioning implementation evidence base.
Publicly available material does not yet establish independent, production-scale superiority of the
integrated PTCP stack. That remaining evidence gap is not hidden; it is the principal commercialization
milestone and a major source of value inflection.

The term validated is frequently misused. This paper applies it narrowly. Mathematical components can
be validated by peer-reviewed theory; patent claims can be validated as issued legal rights; software can
be validated through deterministic tests and interface behavior; a deployment architecture can be
validated by compatibility and rollback tests; and commercial efficacy can be validated only by
independent field evidence against strong baselines. PTCP currently spans the first four categories to
varying degrees. The fifth remains a stage-gated objective.

Evidence class Status at cutoff Permissible conclusion

Peer-reviewed Established TT compression, CVaR optimization, and graph-curvature
foundations methods are legitimate technical building blocks.

Issued and recorded IP Established in public records Pattern-of-Life and optical-flow foundations have issued

patents and recorded Tensor license instruments; scope
requires counsel review.

Implemented software Established by supplied code lineage, PTCP is more than a concept or slideware.

manuals, APIs, and deterministic self-

tests
Internal performance Repeatable but vendor-controlled Useful for engineering direction; not a customer or third-
evidence party performance claim.
Independent production Not publicly established Must precede categorical claims of superior economics,
evidence security, or reliability.

Company identifiers, product descriptions, internal versions, and proof-pack results are based on Tensor Networks materials supplied for
this analysis. Market forecasts and standards are independently cited. Patent records confirm licenses but do not by themselves
establish exclusivity, field of use, enforceability, freedom to operate, or coverage of later PTCP mechanisms.
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1. The Investment-Grade Thesis

PTCP is best understood as an infrastructure control and evidence platform whose value
increases as Al systems become more distributed, expensive, autonomous, heterogeneous, and
difficult to audit.

Model capability is no longer the only determinant of commercially useful Al. An inference service must
place work, move state, manage KV-cache locality, maintain network service levels, contain agentic
failures, survive component faults, and prove that every consequential action stayed within policy.
NVIDIA's Dynamo documentation explicitly frames the problem as system-level optimization around the
inference engine, while Spectrum-X emphasizes topology-aware congestion control, precision latency
management, and end-to-end telemetry. PTCP addresses the same structural level from a vendor-
neutral control and assurance perspective. [10]-[12]

This creates a specific strategic opening. Incumbent vendors optimize within their own stacks. PTCP can
potentially integrate telemetry and policy across compute, Ethernet or InfiniBand fabrics, storage,
optical systems, DPUs, edge nodes, identities, and security controls. If validated, that cross-domain
position is more valuable than another narrow dashboard because it becomes the layer that decides
which action is safe, records why, and measures whether the action worked.

e PTCP can start in observation and recommendation mode, reducing buyer switching risk.

e The same state model can support performance, security, resilience, and compliance outcomes.
e Signed policy, expiry, blast-radius limits, and rollback make autonomy governable.

e Hardware-neutral interfaces reduce dependence on one accelerator, switch, or cloud provider.

e A successful lighthouse deployment can convert a research-stage discount into platform value.

THESIS IN ONE SENTENCE PTCP's downside can be bounded through a staged proof-of-value program, while
its upside includes a durable cross-layer control-plane position in markets where even small efficiency,
assurance, or containment improvements can be economically material.

2. What “Validated Technology” Means

Validation is not binary. It is a chain of evidence linking scientific legitimacy, implementation
correctness, operational safety, causal benefit, and commercial repeatability.

Validation . q
. Question answered Evidence standard PTCP posture
domain
Scientific Are the methods legitimate? Peer-reviewed theory and reproducible  Strong foundation
mathematics
Legal/IP Are rights and provenance Issued claims, assignments/licenses, Issued and recorded foundation; scope
identifiable? counsel diligence diligence required

www.ptcp.ai | Page 6of 25 | © 2026 Tensor Networks, Inc.
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Validation . .
R Question answered Evidence standard PTCP posture
domain
Implementation Does a system exist and Code, APIs, tests, builds, SBOM, signed Substantial supplied evidence
behave as specified? artifacts

Operational Can it integrate and fail safely? = Shadow mode, compatibility, rollback, Designed and documented; target-
HA, canary drills specific proof required

Performance Does it beat strong baselines? Pre-registered external benchmarks Internal evidence only at cutoff
with uncertainty

Commercial Will buyers pay and renew? Contracted ACV, deployment time, Not publicly established

renewal, gross margin

Calling PTCP wholly unvalidated would ignore its issued-IP provenance, empirical patent examples,
implemented software, and reproducible test architecture. Calling it fully validated would ignore the
absence of public independent production evidence for the integrated platform. The accurate position is
validated foundations plus implemented-system evidence, with field efficacy awaiting third-party
confirmation.

2.1 Why this distinction increases investability

Investors and strategic acquirers do not need every risk eliminated at entry; they need the unresolved
risks to be identifiable, testable, and priced. PTCP's core remaining risk - whether integrated field
outcomes exceed incumbent baselines - is unusually amenable to a 120-day controlled test. That is
preferable to risks that cannot be falsified until after a multi-year go-to-market campaign.

3. PTCP’s Validation Evidence Chain

PTCP draws strength from a layered evidence chain rather than a single benchmark or
marketing claim.

3.1 Issued Pattern-of-Life foundation

U.S. Patent 11,308,384 B1, assigned to the United States Department of the Air Force, describes
multidimensional Pattern-of-Life estimation and anomaly detection using numerical and categorical
data. Its public record reports a 2023 license instrument involving Tensor Network, Inc. The specification
includes comparative anomaly results on Lymphography and Breast Cancer datasets. This is genuine
empirical evidence for the patented PolL foundation, but it is not a benchmark of later PoL-TT
compression, D_topo scoring, CVaR routing, or PTCP fast-path enforcement. [3]

3.2 Issued physical-Al foundation

U.S. Patent 9,696,404 B1 describes real-time moving-camera tracking using commanded pan/tilt motion,
optical flow, and Kalman prediction. The patent reports a prototype operating above 15 frames per
second and records a 2023 license to Tensor Networks. This validates a physical-Al lineage relevant to
SARAHAI, but it should not be generalized into proof of PTCP's networking performance. [4]

www.ptcp.ai | Page 7of 25 | © 2026 Tensor Networks, Inc.
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3.3 Implemented PTCP lineages

Supplied PTCP Al Factory, PTCP Zero-Day, and PTCP-SARAHAI materials document running services, REST
interfaces, payload-blind schemas, PoL-TT and D_topo endpoints, CVaR-geodesic routing, safe-envelope
gates, rollback controls, PostgreSQL/TimescaleDB paths, GPU/RAPIDS evidence gates, SSO/RBAC
posture, connector attestations, and procurement proof packs. The existence of detailed administrative
and acceptance workflows is important implementation evidence: it indicates a product architecture
capable of being tested and deployed, not merely a mathematical narrative.

3.4 Deterministic internal evidence

Tensor materials report deterministic internal or simulated proof-pack outcomes, including a v14.2 self-
test reporting a 13-percentage-point MFU uplift, 37.8 percent RAG-latency reduction, and 65.9 percent
tail-risk reduction. These results are useful engineering evidence only if the underlying traces,
configurations, baselines, seeds, and calculations are retained and reproducible. They are not treated in
this paper as live customer outcomes. [5]

VALIDATION BOUNDARY The strongest accurate statement is: PTCP is an implemented technology platform
built on validated methods and issued-IP foundations, with deterministic internal evidence and a defined
path to independent operational validation.

www.ptcp.ai | Page 8of 25 | © 2026 Tensor Networks, Inc.
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4. Technical Architecture and Operating Model

PTCP separates inference from enforcement so that sophisticated prediction never becomes
unbounded control.

PTCP: MODEL-AGNOSTIC CONTROL AND EVIDENCE OVERLAY

The slow path learns and authorizes; the fast path enforces only bounded, signed policy.

OBSERVE Queues - flows ¢ workload state « identities * topology ¢ power ¢ sensor health

v

SLOW PATH  PolL-TT density « D_topo ¢ graph cuts « CVaR planning ¢ counterfactual replay

v

GOVERN Policy envelope ¢ human approval  signing « expiry * audit  rollback generation

v

FAST PATH eBPF/XDP/TC « DPU « SONIC « controller adapters ¢ local safe-mode fallback

J

Targef outcome: more accepted work per accelerator-dollar, lower tail risk, faster containment, and auditable autc{nomy.

Figure 2. The PTCP slow path, governance plane, and bounded fast path.

Tensor architecture synthesis; enforcement remains with approved customer infrastructure.

4.1 Observation plane

The observation plane collects non-semantic operational state: queue depth, packet and flow counts,
latency, jitter, loss, link utilization, job state, KV-cache locality, storage delay, identity and device trust,
topology change, sensor health, and power or thermal constraints. Payload-blind operation is a
differentiator where privacy, sovereignty, or encrypted traffic limits content inspection.

4.2 Slow analytic path

The slow path maintains the Pattern-of-Life model, estimates distribution shift and topology
deformation, evaluates candidate paths or containment cuts, applies CVaR-style tail-risk penalties, and
runs counterfactual or replay tests. It should operate on time scales appropriate to data quality and
actuation risk - not on every packet.

4.3 Governance and compilation

Recommendations are projected into an approved safe envelope, compiled to target-specific policies,
signed, versioned, assigned an expiry, and paired with a rollback generation. Human approval or dual
control is required where the action affects availability, security boundaries, regulated assets, or mission
operations.

www.ptcp.ai | Page 9of 25 | © 2026 Tensor Networks, Inc.
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4.4 Fast path

The fast path applies only pre-authorized operations using eBPF/XDP/TC, a DPU, a SONIC or controller
interface, or another explicitly tested target. The Linux kernel's documented XDP and BPF facilities
demonstrate that line-rate-adjacent programmable enforcement is a mature systems concept. PTCP's
distinct value is not that eBPF exists; it is the proposed closed loop from global prediction to bounded
local policy. [9]

4.5 Partition safety

If the central controller is unavailable, local agents must continue the last valid policy only until expiry,
protect invariant traffic, reject unsigned or replayed updates, and enter a declared safe mode. No
analytic component should be able to bypass target verifiers, hardware ceilings, identity checks, or
rollback authority.

5. Scientific and Engineering Foundations

PTCP is novel primarily in composition: it applies established mathematical tools to a cross-layer
control problem with explicit safety and evidence boundaries.

Foundation Established contribution PTCP use Principal risk
Tensor Train Compact representation of high- PoL density/state compression = Rank explosion, approximation error,
dimensional tensors when ranks drift

remain bounded

CVaR Optimization of expected loss in a Tail-aware route or action Loss misspecification and unstable
selected worst-case tail ranking control

Graph Structural measures associated with Topology defect and Sensitivity to graph construction and

curvature/cuts robustness and bottlenecks containment evidence scale

Receding-horizon Repeated optimization under updated Predictive route and policy Model error and actuator delay

control state selection

eBPF/XDP/DPU/ Programmable telemetry and bounded = Portable fast-path targets Verifier limits, hardware differences,

SONIC dataplane actions operational complexity

Tensor Train decomposition is a recognized method for representing high-dimensional tensors with
storage that scales with dimension and rank rather than the full Cartesian product, when a low-rank
structure exists. CVaR is a mature risk measure for penalizing tail outcomes. Graph-curvature literature
establishes that curvature-like measures can capture structural properties of networks. None of those
results independently proves PTCP. Together, they make PTCP scientifically plausible and define
measurable failure modes. [6]-[8]

POSTDOCTORAL STANDARD A serious PTCP claim must report rank, approximation error, calibration drift,
data latency, controller overhead, counterfactual accuracy, policy churn, tail-risk calibration, false-positive
impact, rollback time, and outcome confidence - not merely an average throughput number.

www.ptcp.ai | Page 100f 25 | © 2026 Tensor Networks, Inc.
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6. Implemented-System Evidence

Implementation evidence matters because the highest-risk gap in infrastructure research is
often the distance from an equation to a governable, observable system.

Implemented evidence
category

API and service surface

Safety model

Data discipline

Infrastructure paths

Connectors

Evidence packs

Observed in supplied materials

Health, capability, PoL-TT, D_topo, CVaR, kill-switch,
validation and readiness endpoints

Shadow default, active gates, change ticket, risk approval,
dual control, rollback

Payload-blind schema; rejected secret-bearing or
semantic fields

PostgreSQL/TimescaleDB, Redis, GPU/RAPIDS, container,
SSO/RBAC plans

Signed-package and physical-lab attestation model

Hashes, provenance, model cards, benchmark and
procurement artifacts

Externalization needed

Versioned OpenAPI, conformance suite,
release support policy

Independent safety-case review and failure
injection

Privacy review and adversarial schema testing

Soak tests, HA evidence, performance
envelopes

Named vendor endpoints and rollback
transcripts

Third-party witness and customer-accepted
audit package

The design's fail-closed evidence gates are especially important. Supplied manuals distinguish local
smoke tests from field-certified GPU evidence, modeled ROI from customer telemetry, and connector
plans from physical lab attestations. This is a mature claim architecture even where the external
evidence is not yet complete: the product can represent what it knows and what it does not.

6.1 Why internal proof packs still matter

Internal tests reduce technical uncertainty, detect regressions, and make external pilots cheaper. Their
value rises when every result is tied to immutable traces, environment hashes, algorithm configuration,
baseline version, and replay code. Their value falls to near zero when results are selectively reported or
cannot be reproduced outside the developer's environment.

www.ptcp.ai | Page 110of 25 | © 2026 Tensor Networks, Inc.



TENSOR NETWORKS | PTCP VALIDATION & ASYMMETRIC-UPSIDE WHITE PAPER

7. Why the Market Need Is Structural

PTCP is not dependent on a single threat, model family, or hardware generation. Its demand
drivers arise from the architecture and economics of modern Al systems.

PTCP sits at the intersection of three large, overlapping spend pools
The categories must not be summed; they establish demand scale and multiple budget owners.

$2,590B

2500 -

2000 -

1500 -

1000 -

$788B

2026 spending forecast (USD billions)

500 -

$240B
.. I
Information Data-center Worldwide
security systems Al spending

Sources: Gartner 2026 forecasts. Al spending includes infrastructure and therefore overlaps data-center systems; security is a separate but adjacent budget.

Figure 3. PTCP intersects large, overlapping 2026 spend pools.

Gartner public forecasts; categories are not additive. [13]-[15]

Structural driver Why it persists PTCP relevance

Accelerator scarcity Compute remains capital- and power-intensive Useful output per accelerator-dollar
and cost even as models improve

Distributed inference Serving spans GPUs, nodes, memory tiers, Cross-layer state and policy

storage, and networks

Agent autonomy Agents act through tools, identities, memory, Topology, least privilege, containment, audit
and peer agents

Heterogeneous Customers mix clouds, switches, DPUs, Portable overlay and compiler
infrastructure accelerators, edge and legacy systems

Sovereignty and Critical systems require local control, partition Bounded local autonomy and proof packs
resilience tolerance, and explainability

Cyber-physical Networks increasingly steer sensors, cameras, Fast/slow path plus physical-Al lineage
convergence robots, and industrial processes

The International Energy Agency reports that global data-center investment nearly doubled from 2022
to roughly half a trillion dollars in 2024, and projects electricity consumption to rise from about 415 TWh
in 2024 to approximately 945 TWh in 2030. It also estimates that about 20 percent of planned data-
center projects could face delay absent action on power and grid constraints. Scarcity makes
optimization valuable because every unit of stranded compute, network-induced waiting, or unsafe
overprovisioning carries a larger opportunity cost. [16]
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8. Al-Factory Economics and Scarcity

When a cluster's capital cost is high and useful output is limited by the slowest distributed
component, control-plane improvements can have leverage disproportionate to their software
cost.

Large-model inference increasingly disaggregates prefill, decode, cache, storage, and scheduling
functions. NVIDIA's own Dynamo documentation identifies KV transfer as a critical path and warns that
missing RDMA or misconfigured transfer can cause time-to-first-token and throughput to be dominated
by state movement rather than model compute. This is direct evidence that infrastructure orchestration
- not merely model FLOPs - determines service economics. [10]-[11]

Economic mechanism  Operational measure Commercial translation

Higher accelerator yield = Accepted tokens or training progress per Deferred capacity purchase or higher revenue capacity
accelerator-hour

Lower tail latency p95/p99 TTFT, inter-token latency, job SLO compliance and reduced abandonment
completion

Reduced KV-cache hit, duplicate work, retry rate Lower serving cost

recomputation

Lower fabric waste Queue occupancy, PFC/ECN events, idle More useful work on installed hardware

synchronization time

Safer change velocity Rollback success, canary duration, policy- Lower operational risk and faster optimization
related incidents

BUYER HURDLE PTCP need not create a dramatic benchmark win to be economic. On a $100 million annual
infrastructure cost base, a 0.5 percent realized improvement equals $500,000; a 2 percent improvement
equals $2 million. A six-figure control-plane license can therefore clear its hurdle with a fractional verified
gain.

The hurdle must be measured on accepted work, not raw throughput. A system that increases tokens
while increasing errors, SLO violations, security exposure, or energy cost may destroy value. PTCP's
scorecard should therefore combine useful output, cost, tail risk, and protected invariants.

9. Agentic-Al and Zero-Day Control Gap

Agentic Al turns models into actors with tools, privileges, memory, and network relationships.
The control problem becomes structural and operational, not only semantic.

The April 2026 multinational guidance co-authored by NSA, CISA, ASD, and partner agencies identifies
expanding attack surface, cascading failures, excessive privilege, weak segmentation, identity spoofing,
rogue agents, insecure communication, and opaque accountability as central agentic-Al risks. It
recommends layered defenses, strict access control, continuous visibility, resilient design, per-action
authorization, and system-theoretic analysis. [17]
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Authoritative risk
Privilege compromise and
scope creep

Rogue or compromised
agents

Cascading multi-agent failure

Tool and third-party
compromise

Resource-exhaustion or
sponge behavior

Accountability and
reproducibility

Conventional control gap

Static allow decisions miss changing context

Actions may look legitimate under valid
credentials

Local logs obscure system propagation

Payload inspection may be unavailable or too
late

Application metrics may not expose shared-
fabric effects

Long chains create fragmented evidence

VALIDATION & ASYMMETRIC-UPSIDE WHITE PAPER

PTCP hypothesis

Bind identity/trust state to every policy generation

Detect anomalous relation, fanout, cut, and topology
change

Model cross-agent topology and containment regions

Use non-semantic behavior and trust deformation

Couple workload behavior to queue, compute, and
storage state

Signed decision and action proof packs

PTCP is not a substitute for model evaluation, prompt-injection defenses, content policy, identity
infrastructure, or endpoint security. Its differentiated role is to enforce a model-independent boundary
around behavior and system topology. That complementarity improves market fit: PTCP can sell into
environments that will continue to operate SIEM, EDR, zero-trust, and Al-safety controls.

10. Critical Infrastructure and Sovereign Demand

Critical infrastructure requires local evidence, bounded autonomy, and recovery under
degraded communications - conditions that align with PTCP's overlay-first, partition-aware

architecture.

NIST began work in April 2026 on an Al RMF profile for trustworthy Al in critical infrastructure, explicitly
seeking practices that give operators confidence to deploy Al agents and tools across critical-
infrastructure lifecycles and supply chains. NIST's Al RMF emphasizes governance, measurement, and
management; CSF 2.0 organizes cyber risk around Govern, ldentify, Protect, Detect, Respond, and
Recover. PTCP's observe-decide-authorize-enforce-rollback evidence chain can be mapped to those
outcomes without claiming certification. [18]-[20]

Sovereign requirement

Operate through cloud or WAN

loss

Protect mixed legacy/modern

assets
Keep sensitive content local
Explain consequential action

Recover predictably

Avoid one-vendor dependency

PTCP design response

Bounded local fast path and policy expiry

Overlay adapters and explicit capability matrix

Payload-blind telemetry and hashed identities

Path, cut, risk, approval, and rollback evidence

Signed generations and named prior policy

Model- and hardware-agnostic control layer

Validation gate

Partition and stale-policy drill

Target-by-target conformance

Privacy and schema rejection test
Independent audit replay
Timed rollback and service verification

Multi-vendor portability benchmark

The federal and SLED channel is therefore not merely an adjacent revenue opportunity. It is a proving
ground for the attributes - data rights, auditability, safe autonomy, resilience, procurement evidence,
and hardware portability - that can increase enterprise value in commercial Al infrastructure.

www.ptcp.ai | Page 140of 25 |
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11. Competitive Differentiation

VALIDATION & ASYMMETRIC-UPSIDE WHITE PAPER

PTCP competes less as a point product than as an orchestration layer across categories that

incumbent vendors usually sell separately.

Category

Al serving
schedulers

Fabric telemetry/TE

SIEM/NDR/XDR

SOAR/
microsegmentation

Observability
platforms

Digital twins

Incumbent strength
Request routing, cache and GPU
orchestration

Deep switch visibility and mature
congestion controls

Threat content, alerts, incident
workflows
Policy execution and playbooks

Broad metrics and operator adoption

Simulation and planning

Persistent gap
Limited cross-domain security and
physical infrastructure view

Often vendor-specific and
performance-centric

Reactive burden and payload
dependence

Action logic depends on upstream
detections

Observe rather than
optimize/actuate

Often disconnected from live
enforcement

PTCP differentiation if validated
Joint compute/fabric/storage/trust
state

Hardware-neutral prediction and
evidence

Payload-blind topology deformation
and bounded containment

Predictive risk and signed rollback-
ready policy

Closed-loop decision with safety
envelope

Replay-to-policy loop with proof
packs

The competitive danger is equally clear. NVIDIA, hyperscalers, security platforms, and networking
vendors can extend their own control systems. PTCP must therefore win on neutrality, cross-layer
evidence, portability, safety, and time-to-value rather than claiming that incumbents lack sophisticated
technology. Its moat is strongest where buyers require one policy and evidence layer across
heterogeneous assets.

11.1 Moat composition

e Issued-license foundations and pending PTCP-specific intellectual property can raise replication

cost, subject to claim diligence.

e A normalized multi-domain telemetry schema and labeled replay corpus can improve with each

deployment.

e Verified compilers, connectors, rollback artifacts, and target capability profiles accumulate
operational know-how.

e Independent proof packs can become a procurement and trust advantage.

e OEM and channel distribution can embed PTCP below the buyer's application layer.

www.ptcp.ai |
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12. Business Model and Go-to-Market

The commercialization model should monetize evidence and control without forcing an

infrastructure replacement.

Offer

Assessment / topology
diagnostic

Shadow proof of value
Site platform license
Enterprise / sovereign
license

OEM / embedded

Managed PTCP service

Buyer
Al operator, CISO, utility,
agency

Technical and risk owner

Datacenter or critical-
infrastructure operator

Large enterprise or government

Switch, DPU, security, sensor or
systems vendor

MSSP, regional operator, SLED
consortium

Commercial form

Fixed-fee 4-8 week engagement

Paid 90-120 day pilot

Annual subscription by
site/cell/managed asset

Multi-site term license plus support

Royalty, minimum commit, or
revenue share

Subscription plus service tier

12.1 Land with evidence, expand with control

Purpose

Baseline pain and qualify data
Causal evidence against incumbent
controls

Recurring control and assurance
Standardize policy and evidence

Scale through installed base

Lower buyer operating burden

The preferred sequence is diagnostic, shadow, advisory, canary, then bounded active control. This
produces paid learning while reducing procurement and safety friction. Expansion should follow verified
value: additional cells, sites, control domains, and product modules - not custom features that fracture

the core.

12.2 Two initial wedges

Al Factory offers the clearest economic wedge because the buyer can dollarize accelerator yield, latency,
and capacity deferral. Zero-Day and agentic containment offer the clearest risk wedge because buyers
need system-level safeguards that complement semantic and endpoint tools. A combined performance-
plus-assurance pilot can differentiate PTCP, but the scorecards must remain separable so each claim is
independently testable.
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13. The Asymmetric-Upside Model

Asymmetry arises when validation cost and deployment risk are bounded but successful market
capture, licensing, and platform expansion are not proportionately capped.

Small capture fractions can support a large software outcome
900 -

$788.0M

800 -

700 -

600 -

500 -

$394.0M

400 -

300 -

200 -

Illustrative annual revenue (USD millions)

1016~ $78.8M

-

1 5
Share of 2026 data-center systems spend (basis points)

Sensitivity only: applies 0.01%, 0.05%, and 0.10% to Gartner's $787.99B 2026 data-center systems forecast. It is not a market-share forecast.

Figure 4. Revenue sensitivity to tiny shares of the 2026 data-center systems spend pool.

Author calculation from Gartner's $787.99B forecast; not a forecast. [13]

One basis point of the 2026 data-center systems forecast equals approximately $78.8 million. Five basis
points equal $394.0 million; ten equal $788.0 million. PTCP does not need to displace the market to
create enterprise-scale revenue. It needs to become valuable on a small number of high-cost sites or
become embedded through partners. The same logic applies to the security budget, where Gartner
forecasts $25.8 billion in network-security and $239.8 billion in total information-security spending for
2026. [14]

Asymmetry element

Bounded downside mechanism

Upside mechanism

Technical Pre-registered shadow pilot and kill criteria Platform-wide efficiency and assurance gains
Adoption Overlay with no initial dataplane authority Expansion into active control and more domains
Capital Milestone-based funding and evidence gates Recurring software and licensing economics
Market Start with one Al-factory or security cell Multi-site, OEM, sovereign and adjacent products
Strategic Independent APIs reduce dependency Acquisition value to network, compute, security or
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13.1 lllustrative site-revenue scenarios

Scenario Deployed sites lllustrative blended ACV  lllustrative ARR Interpretation
Lighthouse 20 $0.50M $10M Evidence-rich initial category entry
Growth 75 $1.00M $75M Repeatable enterprise and

government deployments

Platform 250 $1.50M $375M Multi-site and OEM-supported scale

These values are scenario inputs, not pricing commitments or revenue projections. The purpose is to show the operational milestones
required for each outcome. Actual ACV depends on site scale, modules, support, deployment responsibility, procurement terms, and

measured customer value.

ONE CONTROL-PLANE CORE, MULTIPLE COMMERCIAL OPTIONS

Shared telemetry, topology, policy, and evidence primitives reduce the cost of entering adjacent markets.

Al FACTORY ZERO-DAY

GPU yield - tail latency « RAG Topology-native cyber defense

PTCP CORE

PoL-TT « D_topo « CVaR
safe envelope ¢ proof packs

SARAHAI ACISO / SOVEREIGN

Sensor fusion ¢ physical Al Governance e critical infrastructur

Option value is real only if the shared core remains productized, auditable, and portable across hardware targets.

Figure 5. Shared-core product optionality can amplify successful validation.

Tensor Networks product-line synthesis.

14. Milestones That Unlock Value

The most important value-creation plan is not feature accumulation; it is evidence
accumulation in the order strategic buyers and customers will trust.

Milestone Acceptance evidence Value effect

M1: Reproducible core Clean build, SBOM, signed release, deterministic replay, Reduces key-person and software risk
regression suite

M2: Independent Third-party environment, strong baselines, confidence intervals, Converts vendor claim into technical

benchmark negative results evidence

M3: Target attestation SONiIC/DPU/eBPF/vendor connector tests and rollback Reduces integration risk

transcripts
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Milestone

M4: Lighthouse pilot

M5: Repeatable
deployment

Mé6: Channel/OEM

M7: Platform
expansion

Acceptance evidence
Named customer, measured baseline, shadow and canary
results, reference rights

Second and third customers, shorter time-to-value, renewal and
support data

Certified profile, commercial agreement, pipeline, minimum
commitment

Cross-sell from first module into additional domain or site

14.1 Stage-gated capital allocation

VALIDATION & ASYMMETRIC-UPSIDE WHITE PAPER

Value effect

Creates commercial proof

Creates product-market evidence

Adds distribution leverage

Validates optionality and net retention

e Prioritize reproducibility, release engineering, data contracts, and evidence tooling before

expanding features.

e Fund independent testing, hardware-lab access, security review, and a small solutions team.

e Add sales capacity only after a standardized paid pilot and economic scorecard exist.

e Scale connector certification and channel enablement after two repeatable deployments.

e Maintain protected background IP, clear data rights, and counsel-reviewed claim maps

throughout.

15. Risks, Rebuttals, and Falsifiers

An asymmetric opportunity is not a low-risk opportunity. Its attractiveness depends on whether

the downside is actively bounded and the core hypotheses can be falsified quickly.

Risk / objection
Incumbents already
optimize networks

Tensor methods are
unnecessary

Graph curvature is
fragile

Internal benchmarks
overstate gain

Fast-path control creates
blast radius

Patent moat is
overstated

Platform breadth causes
dilution

Sales cycles are long

Why it matters

PTCP may duplicate mature products

Simpler models may perform as well

Scores depend on graph and transport
choices

Simulation may not reflect production

A faulty policy can harm availability
injection

Issued claims may not cover later PTCP
mechanisms

Too many verticals can become services
work

Infrastructure and government
procurement are slow
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Required response or falsifier

Beat strong combined baselines or narrow the use case

Ablation against sketches, PCA, autoencoders, GNNs, heuristics

Sensitivity, stability, calibration, and scale tests

Independent traces, blinded analysis, confidence intervals

Shadow default, verifier, expiry, canary, rollback and fault

Counsel claim chart, FTO, license-scope confirmation

One shared core, explicit product boundaries, unit economics

Paid pilots, OEM channels, dual commercial/federal pipeline
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KILL CRITERIA Do not scale active-control deployments if PTCP fails to achieve a pre-registered primary
benefit without violating latency, availability, false-positive, safety, policy-churn, or rollback guardrails. Do
not market a result outside the workload and hardware envelope actually tested.

16. Independent Validation Program

A 120-day validation program can convert the largest remaining uncertainty into measurable
evidence while preserving customer safety.

1. Define the primary outcome, non-inferiority guardrails, workload strata, baselines, exclusions,
minimum effect, and stop rules.

2. Hash code, configuration, schemas, model ranks, controller policy, target versions, and analysis
plan.

3. Use the customer's incumbent controls plus credible alternatives, not a deliberately weak
shortest-path or static threshold baseline.

4. Collect at least two representative operational cycles, incidents, and high-load windows without
actuation.

5. Compare PoL-TT, D_topo, CVaR, and combined PTCP against simpler models and component-
removed variants.

6. Generate recommendations and have operators accept, reject, or annotate them without
enforcement.

7. Use one low-blast-radius cell with signed policy, dual approval, expiry, and verified rollback.

8. Test controller loss, stale telemetry, clock error, malicious update, target mismatch, partition,
overload, and rollback.

9. Have an evaluation lead outside the development team run the pre-registered analysis and
report negative results.

10. State where PTCP helped, where it did not, uncertainty, tested versions, and limits on external
claims.

16.1 Minimum scorecard

Dimension Primary measures Non-negotiable guardrail
Performance Accepted output/$, MFU, p95/p99 latency, completion time No protected workload starvation
Network Queue tail, loss, retransmit, PFC/ECN, path churn No instability or unsafe oscillation
Security Detection lead time, recall, false-positive impact, containment time No unauthorized or excessive isolation
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Dimension Primary measures Non-negotiable guardrail
Safety Policy verification, expiry, rollback RTO, partition behavior 100% rejection of unsigned/stale policy
Operations Operator acceptance, analyst hours, incident burden No hidden manual dependency
Economics Realized benefit, license/integration/operations cost Positive base-case value at conservative
realization
L]
Conclusion

PTCP's strongest case is neither “already proven everywhere” nor “promising research awaiting
invention.” It is an implemented, evidence-aware platform built on validated foundations, with
a clearly bounded final step to independent market proof.

The need is massive because Al spending, data-center construction, energy constraints, distributed
inference, agent autonomy, and critical-infrastructure risk are expanding simultaneously. PTCP
addresses their common denominator: the inability to compress system state, predict tail and topology
risk, authorize a safe response, enforce it across heterogeneous infrastructure, and prove what
happened.

The upside is asymmetric because PTCP can enter through a contained paid pilot and an overlay
deployment, while successful validation can unlock recurring site licenses, multi-site expansion,
sovereign adoption, OEM embedding, and strategic acquisition interest across compute, networking,
security, defense, and critical infrastructure. A tiny fraction of the relevant spend pools can support a
substantial software company.

The correct next action is therefore precise: freeze the product core, run an independent 120-day
validation against strong baselines, convert the result into a customer-accepted evidence pack, and
scale only the claims and configurations that survive. That sequence protects downside and maximizes
the probability that PTCP's technical optionality becomes durable enterprise value.
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Glossary

Term

Accepted output

Asymmetric upside

CVaR

D_topo
eBPF/XDP/TC
Evidence pack

Fast path
MFU

Pattern of Life
PoL-TT

PTCP

Safe envelope

Shadow mode

Slow path

Tail risk
TEVV
TNQG

VALIDATION & ASYMMETRIC-UPSIDE WHITE PAPER

Definition
Work that meets quality, safety, and service-level requirements - not merely raw tokens or packets.

A payoff structure in which loss can be bounded through staging while successful adoption has much
larger expansion potential.

Conditional Value-at-Risk; expected loss within a selected worst-case tail of outcomes.

PTCP topology-defect score combining behavioral anomaly, graph-structural change, and cut or trust
evidence.

Linux programmable data-path mechanisms used for verified telemetry and bounded local packet
actions.

Signed, versioned bundle of traces, configurations, decisions, actions, outcomes, and verification
artifacts.

Constrained local enforcement plane applying only approved, signed, target-valid policy.
Model FLOPs Utilization; an efficiency measure for accelerator work relative to theoretical capacity.
A model of normal multidimensional behavior used to identify meaningful deviation.

Pattern-of-Life Tensor Train; PTCP's compressed representation of high-dimensional operational
state.

Predictive Tensor Control Plane; a model-agnostic analytic, policy, and evidence overlay.

Constraints governing which actions are allowed, where, for how long, with what approvals and
rollback.

Observation and decision generation without active enforcement.

Higher-order state estimation, optimization, counterfactual testing, governance, and policy
generation.

Rare but consequential outcomes represented by p95/p99 measures or risk-tail objectives.
Testing, evaluation, verification, and validation.

Tensor-Network Quantum Geometry/Gravity framing used by Tensor for topology and reconstruction
diagnostics; not treated here as a completed physics proof.
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Appendix A. Evidence-Status Matrix

The matrix prevents technical plausibility, implementation evidence, and independent outcome

evidence from being conflated.

Claim
PTCP uses legitimate
mathematical foundations.

Issued PolL and optical-flow
patents exist.

Tensor license instruments are
recorded.

An implemented PTCP software
lineage exists.

PTCP has deterministic internal
proof-pack results.

PTCP improves live customer Al-
factory economics.

PTCP detects or contains zero-
day/agentic threats better than
incumbents.

PTCP is hardware-agnostic.

PTCP has massive market need.

PTCP has asymmetric upside.

Status

Established

Established

Public-record fact

Supported by supplied
materials

Vendor-controlled
evidence

Not publicly
established

Unproven integrated
claim

Architectural objective
Strong market

evidence

Scenario-supported
inference
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Evidence basis

TT, CVaR, graph-curvature literature
[6]-[8]

Public patent records [3]-[4]

Patent assignment/license event
records [3]-[4]

Code/manuscript/manual/API lineage

[1]-5]

Tensor v14.2 materials [5]

No public customer-controlled result
at cutoff

Mechanism and authoritative need
[17]-[23]

Overlay and target-compiler design

Al, data-center, energy, security
forecasts [13]-[16]

Small-capture sensitivity and shared-
core optionality

© 2026 Tensor Networks, Inc.

Required next evidence
PTCP-specific ablation and scale
tests

Counsel confirmation of license
scope and current status

Executed agreements and field-of-
use diligence

Clean-room build and
independent conformance

Immutable traces, scripts,
independent reproduction

Pre-registered lighthouse pilot

Labeled replay, red team, false-
positive and containment tests

Multi-vendor compatibility matrix
and performance envelope

Buyer discovery, paid pilots,
conversion and renewal

Repeatable ACV, gross margin,
channel and expansion data
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Appendix B. Market and Revenue Sensitivities

All values below are transparent arithmetic sensitivities. They are not forecasts, appraisals,
fairness opinions, or promises of market share.

Reference pool 2026 value 1 basis point 5 basis points 10 basis points
Data-center systems $787.99B $78.80M $394.00M $787.99M
Information security $239.76B $23.98M $119.88M $239.76M
Network security $25.83B $2.58M $12.91M $25.83M
subsegment

Formula: annual revenue sensitivity = reference spend x capture fraction. One basis point = 0.01
percent. The spend pools overlap; they are shown separately and must not be added. PTCP revenue
would be constrained by the addressable portion, sales capacity, pricing, deployment throughput, buyer
value, competition, and product maturity.

B.1 Site economics

Annual customer cost Verified realized lllustrative maximum fee at 30%
. Gross annual value

base improvement value share

$25M 0.5% $125K $37.5K

$100M 0.5% $500K $150K

$100M 2.0% $2.0M $600K

$500M 1.0% $5.0M $1.5M

$1.0B 1.0% $10.0M $3.0M

The fee column is a value-sharing illustration, not a recommended price. Security, resilience, sovereignty, and capacity-deferral value
may require different methods. Any commercial model should use customer-accepted baselines, conservative realization factors, and a
clear allocation of integration and operating cost.
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