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EXECUTIVE BRIEF

Specific business value, not another dashboard

The combined platform is most valuable when technical improvements can be translated into margin, capital efficiency, resilience, and defensible
governance.

The central business thesis is simple: enterprise value is lost when expensive compute, security controls, physical
operations, and governance systems act on different maps of the same environment. A shared topology-aware control plane
can turn those fragmented views into measurable economic outcomes.

More useful Al a Lower incident loss Protected operations Evidence-ready
capacity governance
. Detect structural anomalies, Preserve safety- and revenue- .
Recover productive accelerator - - ) ) Translate telemetry into
. constrain lateral movement, and critical traffic when video,
time, improve tail behavior, accountable decisions, human
reduce the business blast radius telemetry, software, or sensor .
shorten model cycles, and defer i approval, rollback, and signed
. of novel attacks. bursts saturate links. .
capacity purchases. evidence.

Eight specific business benefits

Executive decision rule

INVEST ONLY WHEN
VALUE IS ATTRIBUTABLE

Each module should be evaluated against a documented
baseline, using pre-registered workloads, failure conditions,
false-positive limits, rollback criteria, and a customer-owned
economic model.

1. Gross-margin lift: more tokens, training steps, or transactions per installed
infrastructure dollar.

2. Capital efficiency: recovered capacity and lower overprovisioning can defer
network or accelerator expansion.

3. Revenue acceleration: shorter time-to-model and more reliable Al services
improve product velocity and SLO confidence.

4. Cyber loss reduction: earlier containment can reduce downtime, recovery
scope, legal exposure, and customer impact.

5. Operational continuity: prioritized control traffic protects plants, fleets,
campuses, and edge systems during stress.

Net value = compute + capex + continuity + risk + governance
+ revenue - platform TCO

6. Labor leverage: automation can reduce repeated triage, evidence collection,
and executive reporting work.

7. Compliance defensibility: signed decision traces support audits, incident
response, insurance, and board oversight.

8. Strategic differentiation: a unified performance-security-governance layer
can support premium services and customer trust.

Source basis. The supplied white paper frames the platform as a unified overlay combining the four modules; public PTCP materials position it as topographic, geodesic, and
deterministic. Numeric examples in this paper are transparent models, not production claims.
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METHOD

A research-grade business case requires claims
discipline

The objective is not to make the strongest claim; it is to define the shortest credible path from mechanism to independently measurable value.

Design-science method
o , , Claims register: what must be proven
This whitepaper separates four evidence classes: supplier

statements, architectural inference, bounded proof-of-value Required proof

results, and independently verified production outcomes. The

distinction matters because a compelling mechanism is not yet $50M/year savings at a 10K-GPU Measured utilization delta, attributable
. . data center GPU-hour value, network cost, energy,
a financial result. and workload equivalence.

) ) 80% lower metadata latency and Reproduce with packet traces, protocol
supplied collateral and official product - . ) X
SOURCE positioning 97% fewer critical drops in a behavior, saturation, recovery, and safety-

u simulated SARAHAI scenario owner review.

MODEL system architecture, assumptions, and causal Payload-blind topological anomaly Novel-attack detection, false positives,
value pathway detection and quarantine time-to-contain, evasion resistance, and

fail-safe behavior.

repeatable workload, baseline, controls, and
failure tests Elimination of silent blind spots Define measurable asset/flow/control

coverage; avoid absolute "100%" claims
without scope and evidence.

BOUNDED POV

adversarial, safety, privacy, and rollback
0 RED TEAM validation

independent SLO, incident, and business

PRODUCTION outcomes

Five falsifiable research questions

RQ1 Does Al Factory improve useful GPU-hours and p99 collective behavior RQ2 Does Zero-Day reduce lateral hops, containment time, and incident impact
without violating workload correctness? under novel attack paths?

RQ3 Does SARAHAI preserve P1/P2 deadlines without unsafe starvation of RQ4 Does ACISO reduce evidence-cycle time while preserving human authority
lower-priority traffic? and reversible action?

RQ5 Does the combined system produce positive risk-adjusted NPV after
integration, operations, and change costs?

Standards context. NIST CSF 2.0 added an explicit Govern function and treats cybersecurity as enterprise risk. NIST Al RMF is designed to incorporate
trustworthiness into Al design, use, and evaluation; NIST also released a 2026 concept note for trustworthy Al in critical infrastructure.
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PROBLEM FORMULATION

The fragmentation tax is a business problem

Cost, risk, and delay concentrate at the seams between Al infrastructure, cybersecurity, physical operations, and executive governance.

Modern enterprises operate a graph of GPU clusters, cloud services, data products, identities, applications, sensors, robots, plants,
and governance obligations. Point tools optimize individual domains; the fragmentation tax accumulates at their boundaries.

Stranded compute Security latency Critical-flow starvation
Accelerators wait for data, collectives, Novel lateral movement crosses trust Video, backups, logs, and software
storage, or network recovery; capital is boundaries faster than signatures, tickets, and distribution crowd out metadata and
installed but not producing useful work. manual approvals can respond. commands that keep physical systems safe.
Evidence debt Overprovisioning Decision friction
Audit, incident, and board evidence is Organizations buy excess bandwidth, Executives cannot connect technical telemetry
reconstructed from disconnected systems compute, and duplicated tools to compensate to revenue, risk appetite, continuity, and
after the fact. for weak cross-domain control. accountable action.

Why a topology control plane changes the

EXTERNAL BUSINESS CONTEXT economics

It creates a shared representation of assets, flows, dependencies,
policy, and consequence. That common state allows a performance

$1.9M

global average data-breach cost reportgd savings .associa.ted with decision to consider security, a Security action to consider

reported by IBM/Ponemon for extensive Al use in security . .

2025 Versus non-use operational safety, and an executive approval to carry rollback and
evidence.

63% Economic implication. Value is not merely the sum of four products. It

arises from reducing coordination delay between optimization, defense,

organizations reported lacking Al organizations with Al-related . .
physical operations, and governance.

governance policies incidents reportedly lacked proper
Al access controls

IBM Cost of a Data Breach Report 2025. Industry averages provide context only; customer business cases must use customer exposure and operating data.
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ARCHITECTURE

Four modules, one economic control loop

The combined platform links flow optimization, structural defense, priority operations, and accountable governance through a shared topology
model.

The proposed architecture is an additive overlay: existing cloud, network, security, application, and OT platforms remain
authoritative. PTCP adds a common topology state and bounded control functions across them.

é ) é )
PTCP AI Factory ‘ PTCP Zero-Day
Shape AI flows; reduce stalls; recover usgful Detect structural deformation; constrairjlateral
accelerator capacity and improve SLO cdnsistency. movement; reduce incident blast radius
\ L J
ATE + POLICY + EVIDE
obseYve - decide - act -werify
( ( )
PTCP-SARAHAI ‘ ACISO
Preserve P1/P2 control traffic under satdration; Unify digital twin, policy, approval, rollbdck, and
protect physical operations and service gontinuity. signed evidence for accountable action.
\. J \ J
Al economics Risk economics Continuity Governance
economics economics
Useful GPU-hours, cost per Annualized loss exposure, blast Deadline success. avoided Evidence hours, approval
token, time-to-train, capex radius, downtime, recovery cost. interruption, safe degradation, latency, control coverage, audit
deferral. - .
asset availability. defensibility.

Architectural boundary. PTCP should not replace application truth, identity authority, safety interlocks, regulated records, or incumbent incident systems. It
should consume intent and telemetry, produce bounded actions through supported interfaces, and preserve fail-open or fail-safe behavior defined by the owner.
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ECONOMIC MODEL

ECONOMIC MODEL

A transparent equation for specific business benefits

The financial case should be built from operating deltas, not generic ROI percentages or supplier claims.

ANNUALIZED NET BUSINESS VALUE

Vet =V

TCO

compute +V

platform

+
capex

risk + Vcontinuity +

\/ +
governance

Every term must be measured against a baseline and discounted for attribution, confidence, ramp, and implementation risk.

revenue

3 5
e
MEASURE MODEL CONTROL VERIFY MONETIZE

topology criticality route SLOs margin
queues risk reserve false positives risk
identities dependencies isolate rollback continuity
events stage trust

\. J  \\ J \. J

Compute productivity Capital deferral Cyber risk

Annualized loss exposure x attributable
reduction in frequency or impact.

Equivalent capacity recovered x replacement
cost x deferral period.

GPU count x hours x recovered utilization x
economic value per GPU-hour.

Continuity Governance productivity Revenue and trust

Incremental throughput, faster launch,
premium SLOs, retention, or lower churn -
measured cautiously.

Evidence and control-testing hours avoided x
fully loaded labor cost.

Avoided interruption hours x business impact
per hour x affected sites or services.

Use confidence weights. Apply a lower probability to unverified technical
benefits, then increase the weight only after controlled tests and
production observation.

Do not double count. Recovered capacity and capex deferral can
describe the same value. Breach avoidance and downtime avoidance can
overlap. The CFO model should assign each effect once.
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MODULE 1

PTCP Al Factory: turn installed compute into useful
output

The primary business case is capital productivity: fewer idle accelerator cycles, more predictable service, and a lower cost per unit of Al work.

— Specific business benefits

Business mechanism

Higher gross margin More useful model work per installed GPU-hour lowers

L . cost per training step, token, or inference request.
Distributed Al workloads exchange gradients, parameters, i S s

activations, embeddings, KV cache, checkpoints, and storage

) ) ) - o i Capex deferral Recovered utilization can delay additional accelerators,
traffic. Research literature identifies communication as a major NICs, switches, optics, or data-center expansion.
scaling bottleneck. The PTCP thesis is that a topographic,
deterministic overlay can shape these flows more predictably Faster product cycles Shorter and more predictable training or fine-tuning

- . cycles reduce time-to-model and experimentation
across an existing fabric. queues.
‘Map cluster topology, queue state, workload phase, and critical SLO confidence Reduced tail variability can support more reliable
flows inference services and higher-value enterprise
commitments.
‘Predict contention, synchronization pressure, and path risk .
Energy efficiency Less waiting and rework can lower energy per useful

unit of Al output, subject to measurement.
routes, priorities, reservations, or pacing through supported
controls

Vendor flexibility An overlay approach may preserve existing hardware
and reduce pressure for proprietary replacement, if
useful GPU-hours, p99 latency, throughput, correctness, compatibility is validated.
and energy

Technical KPIs Business KPIs

p50/p95/p99 collective latency; queue occupancy; retransmits; stalled GPU time; job useful GPU-hours; cost per model/token; capex deferred; revenue capacity; gross
completion time; tokens/sec. margin; time-to-launch.

Attribution test. Run the same workload, data, model, cluster, and correctness criteria with and without PTCP. Include network failure, mixed workloads, and
rollback. Report tail behavior, not averages alone.
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Al FACTORY ECONOMICS

A specific compute-productivity business case

The $50M/year source estimate is best treated as a hypothesis whose underlying utilization and GPU-hour assumptions must be disclosed and
tested.

For a 10,000-GPU estate, even a small utilization change can be economically material. The table below makes the assumptions
explicit rather than treating a headline savings estimate as a fact.

Annual recovered compute value - 10,000 GPUs

Formula: GPU count x 8,760 hours x utilization delta x fully-loaded value per GPU-hour

$2.50/GPU-hour $3.50/GPU-hour $5.00/GPU-hour $6.00/GPU-hour
2% recovered $4.4M $6.1 M $8.8M $1 0.5M
4% recovered $8.8M $1 2.3M $1 7.5M $21 .OM

6% recovered $13.1M $18.4M $26.3M

8% recovered $1 7.5M 524.5M m $42.0M
10% recovered $21.9M $43.8M

Orange outline = 6% x $3.50 = $18.4M/year. Base illustration below uses 5% x $3.50 = $15.3M/year.

Source collateral cites $50M/year for 10K GPUs; upper-right cells reveal the assumptions needed to approach that magnitude.

Capacity equivalent Base illustration Decision threshold

500 GPUs $15.3Ml/year Measured NPV

A 5% recovered-utilization delta across 10,000 10,000 x 8,760 x 5% x $3.50/GPU-hour. Replace Compare recovered value with integration,
GPUs is equivalent to 500 continuously useful $3.50 with the enterprise’s fully loaded economic licensing, operations, engineering, and change
GPUs, before workload and scheduling effects. value. costs over a realistic ramp.

Validation boundary. Utilization is not automatically revenue. Confirm that recovered time produces equivalent, correct, demand-backed work and that gains are
not offset by energy, congestion elsewhere, or application changes.
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MODULE 2

PTCP Zero-Day: contain novel risk before it
compounds

The business case is not "more alerts." It is a smaller incident: fewer lateral hops, less downtime, lower recovery scope, and better evidence.

Specific business benefits

Business mechanism

Reduced blast radius Fewer affected assets, identities, data stores, services,

. L and customer processes can lower total incident loss.
Signature-based defenses depend on known indicators and P

payload visibility. PTCP Zero-Day is described as observing

. 0 Faster containment Machine-speed isolation can reduce downtime and
structural changes in communication topology through a analyst coordination delay, if false positives remain
Dyopo StYle measure, then constraining anomalous paths LolgEct

without relying on payload inspection. Novel-threat resilience Structural detection may provide a second line of

defense when signatures, payload inspection, or threat
intel are incomplete.

Normal structure Deformed structure
Privacy-preserving Payload-blind analysis can reduce content exposure
‘ signal and support segmented or regulated environments.
SOC labor leverage Topology context can prioritize investigations and
reduce repeated manual reconstruction of attack paths.
‘ Insurance and audit Signed containment and recovery traces can improve
evidence defensibility, subject to carrier and auditor acceptance.

Technical KPlIs Business KPIs

detection-to-containment; lateral-hop count; anomalous boundary crossings; false- annualized loss exposure; downtime; records/assets affected; recovery cost; legal/
positive rate; evasion success; rollback success. customer impact; analyst hours.

Safety condition. Automated quarantine must preserve break-glass access, recovery paths, life/safety systems, and owner-defined fail-safe behavior. A faster
wrong action can be more expensive than a slower correct one.
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ZERO-DAY ECONOMICS

Risk value is exposure multiplied by attributable
reduction

A credible business case uses scenario-specific annualized loss exposure and demonstrates that PTCP changes the incident outcome.

Rt kv neteara it et Translate containment into expected value
Expected value = annualized incident-loss exposure x attributable impact reduction
10% impact reduction 25% impact reduction 40% impact reduction Annualized IOSS exposure (ALE)
Sum of incident probability x financial impact across material scenarios.
$5M exposure $0.5M $1.2M $2.0M
Attributable reduction
$15M exposure $1.5M $3.8M $6.0M

Measured change in attack reach, duration, affected assets, and recovery scope

sorvmos S20M m caused by PTCP.

Use customer-specific annualized loss exposure, not the industry average breach cost, to build an investment case. Risk-adjusted benefit

Value must be attributed through controlled red-team exercises, incident replay, and measured containment outcomes.

ALE x reduction x confidence, plus validated labor and downtime savings.

Incident-value chain

Topology deforms

detect novel path or boundary crossing

Containment stages

simulate scope and preserve critical dependencies

Bounded isolation

quarantine asset, identity, or segment

Human review

approve escalation, rollback, or recovery

Evidence closes

record decision, action, outcome, and residual risk

Loss avoided Capacity preserved Trust defended
Reduced business interruption, response, Less time spent in degraded mode; fewer Faster, explainable containment can improve
recovery, notification, litigation, and customer- systems rebuilt; less analyst and executive customer, regulator, insurer, and board
remediation costs. distraction. confidence.

IBM/Ponemon reported a $4.4M global average breach cost in 2025 and attributed lower costs to faster identification and containment. Use that figure only as external context, not as the customer's ALE.
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MODULE 3

MODULE 3

PTCP-SARAHAI: protect control before bulk data

The business case is operational continuity: preserving the small, time-critical messages that protect revenue, safety, assets, and customer

service.

PTCP-SARAHAI

Business mechanism

Physical Al systems generate asymmetric traffic. A safety
state, target track, quality result, robot-stop command, or
transaction commit may be tiny but time-critical; video, logs,
backfill, model images, and telemetry can be large but delay-
tolerant. SARAHAI treats the network as a closed-loop control
problem with explicit traffic classes.

P1 - protect

interlock, stop, emergency state, urgent dispatch

P2 - preserve

track metadata, quality result, command, inventory or service state

P3 - defer

video, logs, backups, historian backfill, software images

Technical KPIs

P1/P2 delivery; deadline misses; p99 latency; control jitter; starvation bounds;
recovery time; link utilization.

Specific business benefits

Downtime avoidance

Safer automation

Asset protection

Network capex
efficiency

Service continuity

Physical Al scale

Business KPIs

Critical commands and state reach decision points even
when the link is saturated.

Lower deadline misses and bounded control jitter
support robotics, vehicles, industrial lines, and smart
facilities.

Timely shutdown, isolation, and quality signals can
reduce equipment damage, scrap, and cascading
failure.

Explicit prioritization may reduce the need to overbuild
every path for worst-case bulk data.

Graceful degradation protects high-value transactions
and customer commitments during event storms.

More sensors, robots, and autonomous systems can
share infrastructure when criticality is machine-
enforceable.

unplanned interruption; lost production; safety events; scrap/rework; fleet availability;
customer SLA impact.

OT principle. NIST SP 800-82 emphasizes that OT security must address unique performance, reliability, and safety requirements. Priority control should be co-
designed with safety and process owners, not deployed as a generic network optimization.
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SARAHAI ECONOMICS

Continuity value is measurable in hours, deadlines,
and consequences

A priority-control business case should connect network behavior to avoided interruption, protected assets, and safer degradation.

Congestion changes the question:
from "how much data?" to "which data must arrive first?"

Normalized illustration: link capacity = 100 units; demand = 160 units; P1/P2 = 40 critical units; P3 = 120 bulk units.

CONVENTIONAL SHARED QUEUE SARAHAI PRIORITY CONTROL

P1/P2 reserved and delivered

P1/P2 delivered incompletely

P3 queued / summarized / res

Business risk Business benefit Proof metric
missed control deadlines, unsafe continuity, safety, lower deadline success, p99 latency,
states, service interruption overprovisioning pressure recovery and starvation bounds

Specific value pathways

Operational-continuity value - 20 sites

Value = avoided interruption hours per site x business impact per hour x number of sites

0.5 hours/site 1.0 hours/site 2.0 hours/site Production continuity
avoided interruption x contribution margin per hour x affected sites
$50K/hour $0.5M $1.0M $2.0M
S $1.2M $2.5M $5.0M Asset and quality protection

avoided damage, scrap, rework, spoilage, or restart cost

$250K/hour $2.5M $5.0M m
Capacity deferral

This model values continuity only; safety, regulatory, equipment-damage, and customer-trust effects may be material but should be bandwidth or edge-compute expansion delayed by better priority control

Safety and regulatory risk
scenario-specific consequence reduction, modeled separately from operating

savings

Source claim to reproduce. The supplied collateral reports an 80%
metadata-latency reduction and 97% reduction in critical packet drops in a
simulated 25-track load. Treat this as a test target, not a production
benchmark.
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MODULE 4

ACISO: convert machine-speed action into
accountable evidence

The business case is executive leverage: faster decisions, lower evidence cost, broader control coverage, and defensible human authority.

Specific business benefits

Business mechanism

Audit productivity Continuous evidence can reduce repeated collection,

. . . . . . reconciliation, and narrative reconstruction.
ACISO is described as an Assistant Chief Information Security et Y ol

Officer layer that ingests PTCP and incumbent telemetry,

) ) . o ) ) o Faster executive Risk, consequence, and options arrive in a common
maintains a living digital twin, simulates remediation, stages decisions operational picture instead of separate dashboards.
human-approved action, and preserves signed evidence. Its
business purpose is to convert machine—speed signals into Control coverage A topology twin can reveal orphaned assets, unmapped

. .. dependencies, policy gaps, and silent exceptions.
accountable enterprise decisions.

Accountable automation Human-in-the-loop authority, reversible actions, and

Digital twin signed provenance reduce governance friction.
assets, flows, dependencies, owners, risk, and criticality
Workforce leverage CISOs, SOCs, compliance teams, and OT owners can
focus on judgment rather than repeated evidence
Decision model assembly.

policy, risk appetite, blast radius, alternatives, and residual risk
Al and crypto readiness  AI/SBOM/CBOM inventories can support model risk,
supply-chain review, and post-quantum migration
Authority model planning.
human gates, delegated limits, break-glass, rollback, and segregation of

duties

Evidence model

state, recommendation, approver, action, outcome, and signed record

Technical KPIs Business KPIs

asset/flow coverage; policy-match rate; simulation accuracy; unauthorized-action rate; audit hours; evidence-cycle time; open exceptions; approval latency; control-testing
rollback success; evidence completeness. cost; board-report preparation time.

Governance principle. ACISO should augment accountable leadership, not obscure it. Every automated recommendation should expose assumptions, authority,
expected consequence, confidence, and rollback.
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ACISO ECONOMICS

Governance is a productivity and risk-control function

A living topology twin can reduce evidence debt while improving the speed and defensibility of executive action.

Evidence-economy calculator

OBSERVE

Vevidence = annual evidence hours x loaded labor rate x
attributable reduction

ACISO SIMULATE

governed decision loop last radivs

Annual evidence effort Loaded rate lllustrative value

( HUMAN AUTHORITY oare) 10,000 hours $100/hour 20% $0.20M
P
EXECUTE 20,000 hours $110/hour 35% $0.77M
v W
30,000 hours $125/hour 50% $1.88M
Do not value automation by hours alone. Include faster authorization,
fewer control failures, improved incident defensibility, and reduced
executive uncertainty - but only when those outcomes are observable.
Audit Incident Board Insurance
continuous control evidence, decision trace, containment risk appetite, business impact, control operation and response
less sampling and scope, approver, rollback, trend, exceptions, accountable evidence for underwriting review
reconstruction outcome owner

Quality threshold. Faster evidence is valuable only if it is complete, tamper-evident, attributable, understandable, and accepted by the relevant auditor, regulator,
insurer, or customer.
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COMBINED ADVANTAGE

The value compounds when modules share topology
and consequence

The game-changing proposition is a common control language across performance, cyber defense, physical operations, and executive
governance.

Why the combined system can be worth more
than four modules

Performance informs security.
Al Factory distinguishes planned high-volume behavior from anomalous structural
change.

GOVERN BUSINESS CONTAIN
AcIso OUTCOME LOOP ZeroDay

Security respects operations.
Zero-Day isolation uses SARAHAI criticality and ACISO dependency context to avoid

unsafe containment.

Operations become governable.

Each action changes the topology; the sha fets the next module respond with context.

SARAHAI priority decisions are tied to owners, policy, consequence, and evidence.

Governance becomes real-time.
ACISO acts on current topology rather than periodic inventories and post-event

narratives.

Evidence improves the next decision.

Outcomes feed model calibration, policy thresholds, and economic attribution.

COMBINED VALUE

\Y = sum(module value) + coordination value - integration

combined

complexity

Coordination value includes faster cross-domain response, fewer handoffs, common evidence, and reduced tool duplication.

Closed-loop speed Common language Economic accountability

Observe, decide, act, verify, and learn without Topology, criticality, consequence, and Every control action can be associated with
rebuilding context at each handoff. evidence connect technical and executive an SLO, risk scenario, continuity objective,
decisions. and financial result.

Integration risk is real. A shared control plane can become a concentration point. Architecture must include isolation, least privilege, independent observability,
key separation, fail-safe operation, and tested loss of the controller itself.
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SECTOR VALUE

Business benefits differ by operating model

The same topology control plane creates different value in Al infrastructure, regulated digital services, and cyber-physical operations.

The module mix should follow the enterprise's dominant economic constraint. The table is a strategic fit assessment, not a market-
size forecast.

Al capacity Cyber containment Critical-flow continuity Evidence | compliance Revenue / trust

Al I cloud 5 4 2 3 5
Financial services 3 5 3 5 5
Manufacturing & 4 5 4 4
Energy / utilities 2 5 5 5 4
Logistics | mobility 3 4 5 3 5
Healthcare / life sciences 3 5 4 5 5
Al and cloud operators Regulated digital enterprises Cyber-physical operators
Lead with useful GPU-hours, cost per token, Lead with structural containment, evidence Lead with P1/P2 continuity, safe degradation,
SLO consistency, capex deferral, and automation, machine identity, customer trust, asset protection, OT topology, and
differentiated secure Al infrastructure. and audit defensibility. coordinated incident response.
High-fit wedge. Choose one cross-domain use case where network Avoid generic transformation programs. Start where the baseline is
behavior, security consequence, physical continuity, and executive painful, the owner is clear, the value formula is agreed, and rollback is
evidence can all be measured. feasible.
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EXECUTIVE VALUE

One topology, six executive agendas

EXECUTIVE VALUE

The platform becomes strategically relevant when it gives each executive a measurable outcome while preserving clear authority and

accountability.

Product / BU

speed,
differentiation, trusf

CRO/GC

risk appetite,
defensibility

CFO

margin,
capex, NPV

TOPOLOGY

CONTROL PLANE

ared outcomes and evider

Ccoo

continuity,
afety, throughpu

CIOo/CTO

capacity,
LOs, architecture

CISsO

containment,
exposure, evidencg

CFO

Measures recovered capacity, capex deferral,
incident exposure, continuity value, TCO,
payback, and risk-adjusted NPV.

Clo/CTO

Owns architecture, interoperability, SLOs,
platform reliability, vendor boundaries, and
operational support.

coo

Owns criticality classes, safe degradation,
process continuity, plant/fleet availability, and
business impact per hour.

CRO | General Counsel

Connects technical controls to risk appetite,
regulatory duties, contractual commitments,
and defensibility.

CISO

Owns detection quality, containment policy,
false positives, recovery, evidence, and
separation of duties.

Product / Business Unit

Owns demand-backed throughput, launch
speed, premium SLOs, customer trust,
retention, and monetization.

Shared decision. A PTCP investment should not be justified by one technical team. The business case is strongest when the CFO, CIO/CTO, CISO, COO, and
business owner agree on the same baseline, causal pathway, and success criteria.
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BUSINESS CASE

A specific three-year value model

The objective is not a universal ROl number; it is a customer-owned model with explicit benefits, costs, ramp, confidence, and attribution.

BUSINESS CASE

Illustrative three-year cash-flow profile

Composite enterprise; $M; 30% / 70% / 100% benefit ramp; not a forecast

B gross benefit annual cost
13.0

3.9

5.0
Yo Y1 Y2 Y3

lllustrative composite enterprise

Steady-state value source $Mlyear

Useful Al capacity and throughput
Capex and overprovisioning deferral
Cyber incident exposure reduction
Operational continuity

Governance and evidence productivity
Revenue / SLO / trust differentiation

Total gross benefit

$5.0M

one-time implementation and change
cost

illustrative three-year NPV at 10%

5.0
2.0
2.2
1.6
0.8
1.4

13.0

annual platform, engineering, and
operations cost

~23 mo.

illustrative payback

Model logic. Benefits ramp at 30%, 70%, and 100%. Year-1 gross benefit is $3.9M; Year-2 is $9.1M; Year-3 is $13.0M. The scenario is deliberately transparent so

every assumption can be replaced with customer data.

Downside case. Reduce technical benefits, increase integration cost,
slow the ramp, and apply confidence weights. Expansion should still
require positive risk-adjusted NPV.

Upside case. Include only validated premium revenue, capacity demand,
and avoided expansion - never count theoretical capacity that the business

cannot monetize.
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PORTFOLIO DESIGN

PORTFOLIO DESIGN

Prioritize the use case with the highest value density

A fast, bounded proof is more persuasive than a broad platform demonstration with no agreed baseline or economic owner.

Use-case prioritization portfolio

Bubble size = indicative value potential; prioritize the upper-right quadrant

strategic / longer proof PRIORITY WEDGE

Critical-traffic prote€tion

Choose the first proof by value density

Material baseline

There is measurable cost, delay, risk, or service pain today.

A “abric optimization
= Zero-day containment
g o digital twin Bounded topology
2 Evidence automation .
% The workload, assets, trust boundaries, and owners can be isolated.
o @ Post-quantum inventory
g
£
2 Fast evidence

Success can be measured in 30-120 days, not inferred from a transformation narrative.

technical and organizational feasibility -> Safe rollback

Control can be disabled without jeopardizing production or safety.

Executive sponsor

A business owner accepts the value formula and operating change.

Primary module Business metric Proof Expansion trigger
window
Al training fabric Al Factory useful GPU-hours; job completion; cost per model 30-60 days positive net value across mixed workloads and
failure tests

Novel lateral Zero-Day + containment time; lateral hops; affected assets; false 45-90 days repeatable red-team advantage with safe rollback
movement ACISO positives
Plant or fleet event SARAHAI + P1/P2 deadlines; interruption; recovery; safety 60-120 days critical-flow preservation without unsafe starvation
storm ACISO acceptance
Evidence automation ACISO hours, completeness, approval time, auditor 30-90 days lower evidence cost with trusted provenance

acceptance

Commercial sequencing. Land with one measurable wedge, prove incremental value beside incumbent controls, expand to adjacent topology, then package

repeatable deployment, support, and pricing.
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MEASUREMENT

A KPI system that connects packets to profit and risk

The platform should earn expansion through observable, attributable, and decision-relevant outcomes.

The scorecard links leading technical indicators to lagging business outcomes. Both are necessary: technical gains without
economic effect are not enough, and financial claims without system evidence are not credible.

Value domain Leading technical indicators Business outcomes _

Al productivity p99 collective latency; stalled GPU time; job useful GPU-hours; cost/token; capex deferred; correctness, fairness of scheduling, energy,
completion; queue depth time-to-model workload equivalence

Cyber resilience detection-to-contain; lateral hops; boundary ALE reduction; downtime; affected assets; break-glass, fail-safe, evasion, privacy,
violations; false positives recovery and legal cost independent observability

Operational P1/P2 deadline success; jitter; packet drops; avoided interruption; asset availability; scrap; safety-owner approval, deterministic fallback,

continuity recovery; starvation safety and SLA impact protocol fidelity

Governance coverage; policy-match; simulation accuracy; audit hours; approval latency; exceptions; human authority, explainability, segregation of
rollback; evidence integrity board/report effort duties, acceptance

p50 / p95 | BASELINE CONFIDENCE

pgg freeze workload and topology use comparable untreated runs publish intervals and caveats

report distributions, not averages

Executive dashboard. Show technical delta, financial translation, Stop rule. Pause if safety, false positives, correctness, reliability, privacy,
confidence, owner, residual risk, and next decision on the same page. or operating complexity exceed pre-agreed thresholds - even when a
headline performance metric improves.
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PROOF OF VALUE

A 120-day path from hypothesis to investment

decision

The campaign is designed to produce evidence, not merely a demonstration.

topology, workload,
incidents, economics,

owners, SLOs

— r
0-15 16-35
Baseline Observe

read-only instrumentation,

data quality, coverage,

36-65

Bounded control

canary paths, traffic classes,

staged containment, human

66-90

Stress + red team

failure, saturation, novel

attack, controller loss,

model calibration gates

Required artifacts

Signed baseline and success criteria

Workload and incident replay
harness

Raw metrics and packet/event
evidence

Customer-owned value calculator

Topology and dependency map

Safety, privacy, and authority model

Rollback and controller-loss test

Support, upgrade, and liability
boundary

rollback

Decision gates

Gate 1 - data credible?

91-120
Economic proof
attribution, NPV, support

model, decision to stop /

scale

coverage and timestamp quality sufficient to continue

Gate 2 - control safe?

bounded action, fallback, and owner approval validated

Gate 3 - advantage real?

incremental improvement versus baseline and incumbents

Gate 4 - economics positive?

risk-adjusted NPV after full TCO and ramp

Gate 5 - operation supportable?

clear ownership, SRE, security, change, and audit processes

Proof-of-value principle. Observation is not enough. A credible campaign progresses from read-only visibility to bounded control, adverse-condition testing,
business attribution, and a documented stop-or-scale decision.
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DEPLOYMENT

Integrate beside incumbent systems with explicit
authority boundaries

The strongest adoption pattern preserves existing systems of record while adding shared topology, bounded control, and evidence.

Deployment principles

BUSINESS & GOVERNANCE

Overlay, do not replace.

tite, criticality, ap

Use supported APIs, switch controls, observability, and security integrations.

ACISO
digital twin - policy - simulation - human authority - evidence Read-only first

Establish topology and data quality before any automated control.

AI Factory Zero-Day SARAHAI

flow optimization structural defense priority operations

Least authority.

Grant only the action scope required for the proof and separate module identities.
EXISTING ENTERPRISE ESTATE

switches, cloud, GPU clusters, SIEM/SOAR, ERP/CRM, OT, sensors, identity, observability

Fail independently.

Loss of PTCP must not cause unsafe state, lockout, or uncontrolled traffic behavior.

Preserve evidence.

Maintain independent logs, signed records, clocks, and exportable raw data.

Operating function PTCP responsibility Incumbent authority retained

Al workload Al platform / SRE topology state, flow recommendation/control, scheduler, model, data, application correctness

performance measurement

Cyber containment SOC /incident structural signal, staged isolation, evidence identity, endpoint, SIEM/SOAR, legal and response
commander authority

Physical operations OT / safety / operations traffic class and network enforcement interlocks, PLC logic, process safety, operating procedures

Governance CISO / risk / audit digital twin, simulation, approval workflow, provenance risk appetite, policy, regulatory record, executive

accountability

Commercial operating model. Licensing, managed service, co-sell, OEM, or platform integration should be selected based on who controls actions, supports
incidents, owns evidence, accepts liability, and captures customer value.

Postdoctoral non-fiction business whitepaper | Independent analysis | Modeled examples are not production claims 22125



TENSOR NETWORKS | BUSINESS VALUE SERIES RISK & GOVERNANCE

RISK & GOVERNANCE

A game-changing platform must also survive due
diligence

The responsible path to market pairs ambitious value hypotheses with explicit safety, security, operational, economic, and claims controls.

Controller concentration
A common control plane may become a high-value target or failure domain.
cuardrail: SEJMenNtation, key separation,

independent monitoring, HA, tested
controller loss.

Unsafe automation

Fast routing or quarantine can disrupt life, safety, production, or recovery
paths.

cuararai: DOUNded authority, safety interlocks,
human gates, fail-safe/fail-open design,
rollback.

Integration complexity

Telemetry, APIs, clocks, data quality, and support boundaries may erode
value.

cuararai: DOUNded wedge, supported
interfaces, SRE plan, upgrade tests, explicit
TCO.

RESPONSIBLE CLAIM LANGUAGE

Topology metrics may appear mathematically rigorous while missing semantic
risk.

cuardrail: COMbine structure with identity, asset,
process, and owner context; disclose
uncertainty.

Capacity, capex, revenue, and continuity benefits can overlap.

cuardrail: CFO-owned value ledger, single
attribution, confidence weighting, sensitivity
analysis.

Supplier estimates or simulations may be repeated as universal customer
outcomes.

cuardrail: label claim class, scope, workload,
baseline, confidence, and independent
validation status.

Use Avoid without proof

"designed to," "source collateral reports," "modeled scenario," "testable
hypothesis," "measured in this environment," "subject to validation."

"guarantees," "eliminates all blind spots," "unhackable," "always deterministic,"
"saves $X for every customer,” "zero false positives."

Due diligence packet. Architecture, patents and licensing status, threat model, data handling, SBOM, benchmark harness, raw results, support plan, insurance,
security testing, and customer references should be available before material deployment.
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CONCLUSION

The business case is control with accountability

PTCP should be evaluated as an economic control plane - not only as a networking, security, or dashboard product.

FROM TOPOLOGY TO BUSINESS VALUE

The platform opportunity is to make infrastructure behavior measurable, controllable, defensible, and economically accountable.

STRATEGIC ADVANTAGE

trusted Al services, resilient operations, premium SLOs, differentiated governance

RISK + GOVERNANCE

smaller incidents, faster decisions, evidence, human authority

CONTINUITY

critical traffic, safe degradation, asset availability

Why this can be a gamechanger What management should do next

Most enterprise tools see only one layer: network, compute, Select one high-value wedge, freeze the baseline, agree the
endpoint, application, OT, or compliance. The proposed combined economic formula, instrument read-only, introduce bounded control,
platform treats these as one dynamic topology and connects test failure and adversarial conditions, and make a stop-or-scale
technical control to business consequence. That creates a path to decision within 120 days.

margin improvement, avoided loss, continuity, and governance
through a single evidence loop.

THE INVESTMENT THESIS
PTCP creates enterprise value when it improves a measured workload or incident outcome, preserves safety and authority, and WWW. ptcpa|

produces positive risk-adjusted NPV after full TCO.

This document is strategic marketing collateral and independent analysis. It does not assert independent production benchmarks, customer deployments, compatibility, endorsement, certification, or
guaranteed financial results. All modeled values require customer-specific validation and approved substantiation.
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SOURCES

SOURCES

Sources, definitions, and validation boundaries

This paper distinguishes official standards, source assertions, original models, and outcomes that require independent proof.

Primary platform sources

[1] Tensor Networks, Inc. Tensor Networks Combined Platform: Architecting the Future of Al
Infrastructure, Cybersecurity, and Cyber-Physical Operations. Supplied white paper, June
2026.

[2] Predictive Tensor Control Plane. PTCP.ai public website. Product positioning includes
PTCP Al Factory, Physical Al / SARAHAI, PTCP Zero-Day, ACISO, PTCP + TNQG, SONiC
leaf/spine positioning, and the 10K-GPU savings claim. Accessed June 26, 2026. https://
www.ptcp.ai/

Standards and official guidance

[3] NIST. Artificial Intelligence Risk Management Framework (Al RMF 1.0). NIST Al 100-1,
January 2023; Al RMF resource page updated through 2026. https://www.nist.gov/itl/ai-risk-
management-framework

[4] NIST. Cybersecurity Framework 2.0. February 2024. The update expands applicability and
adds the Govern function. https://www.nist.gov/cyberframework

[5] NIST. SP 800-207, Zero Trust Architecture. August 2020. https://csrc.nist.gov/pubs/sp/
800/207/final

[6] NIST. SP 800-82 Rev. 3, Guide to Operational Technology Security. September 2023.
https://csrc.nist.gov/pubs/sp/800/82/r3/final

SOURCE ASSERTION Directly attributed to supplied or public PTCP material.

(VALIDATION REQUIREMENT) Outcome that must be demonstrated in a bounded proof.

TENSOR NETWORKS, INC.

Business and research context

[7] IBM Security and Ponemon Institute. Cost of a Data Breach Report 2025. Public
summary reports $4.4M global average breach cost, $1.9M savings associated with extensive
use of Al in security, and Al-governance/access-control gaps. https://www.ibm.com/reports/
data-breach

[8] Tang, Z., Shi, S., Wang, W., Li, B., and Chu, X. "Communication-Efficient Distributed
Deep Learning: A Comprehensive Survey." arXiv:2003.06307, 2020.

[9] Sun, P., Feng, W., Han, R., Yan, S., and Wen, Y. "Optimizing Network Performance for
Distributed DNN Training on GPU Clusters." arXiv:1902.06855, 2019.

[10] Rose, S., Borchert, O., Mitchell, S., and Connelly, S. Zero Trust Architecture. NIST SP
800-207, 2020.

Interpretation notes

Supplier claims. Terms such as "deterministic,” "Dtopo," "payload-blind," savings estimates,
and simulated SARAHAI results are treated as source assertions or design hypotheses unless
independently reproduced.

Modeled financials. Heatmaps, scenario values, NPV, payback, and labor estimates are
original illustrations. They are not forecasts and must be replaced with customer-specific
inputs, confidence weights, and approved accounting treatment.

Independence. Named standards and organizations are cited for context. No affiliation,
endorsement, certification, or production deployment is implied.

Transparent calculation used to show value mechanics.

STANDARD ALIGNMENT Relevant control or governance context, not certification

Business-value discussion and test-partner engagement: www.ptcp.ai
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