
PTCP.ai Application Suite
Strategic Relevance to Next-Generation
AI Data Centers and HPC

A postdoctoral-style non-fiction whitepaper on the Predictive Tensor Control Plane as a geodesic,
topographic, deterministic overlay for AI factories, high-performance computing, cyber resilience,
Physical AI, and digital-twin governance.

AI Factory Zero-Day SARAHAI ACISO

Core thesis

Next-generation AI infrastructure is no longer defined by raw accelerator counts alone. It is defined by the
ability to keep GPUs continuously fed, storage coherently retrieved, networks predictable, cyber threats
contained, physical systems prioritized, and executive governance synchronized across the core-to-edge
enterprise. PTCP is positioned as an overlay that converts fragmented infrastructure into a controlled,
measurable operating fabric.
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Executive abstract
Why PTCP.ai matters in the AI factory era: a control-plane thesis for compute, storage, network, cyber, physical AI, and
governance.

Postdoctoral non-fiction whitepaper | Strategic analysis, not an operational guarantee 2

The strategic problem for next-generation AI data centers and high-performance computing is not simply acquiring
more accelerators. The central constraint is maintaining productive, secure, and governed flow across an
increasingly coupled system of GPUs, DPUs, top-of-rack switches, high-throughput storage, token pipelines, RAG
retrieval, operator workflows, and edge autonomy.

PTCP.ai's application suite - PTCP AI Factory, PTCP Zero-Day, PTCP-SARAHAI, and ACISO - is strategically
relevant because it treats the data center as a living topology rather than a pile of point products. The suite proposes
a deterministic overlay that observes telemetry, models the geometry of the fabric, prioritizes mission-critical flows,
contains anomalous topology deformation, and translates telemetry into human-governed action.

The result is a differentiated story for AI data centers and HPC: better utilization of scarce compute; higher tokens
per second per watt; lower exposure to agentic and APT-style cyber risk; safer Physical AI at the edge; and
executive-level accountability for complex AI infrastructure decisions.

PTCP strategic fit across next-generation infrastructure

AI Factory

Geodesic, topographic, deterministic routing for GPU, DPU, storage,
RAG, and network paths.

Zero-Day

Payload-blind topology defense that detects Dtopo deformation
before signatures exist.

SARAHAI

Physical AI and robotics fast-path control for P1/P2 metadata,
sensor fusion, and edge autonomy.

ACISO

Continuous digital twin, human-in-the-loop remediation,
CBOM/SBOM, and signed evidence.
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Source basis and market context
The analysis combines Tensor Networks source collateral, PTCP.ai public positioning, and current AI factory/HPC
infrastructure trends.
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Source basis

Tensor Networks' Combined Platform source describes a unified overlay for AI infrastructure, cybersecurity, and cyber-physical
operations; it frames the suite around AI Factory, SARAHAI, Zero-Day, and ACISO, with a core shift from observation to
proactive deterministic fabric.

Current infrastructure signal

NVIDIA describes AI factories as full-stack systems integrating high-performance compute, storage, networking, software, and
operations management at scale. IEA's Energy and AI report emphasizes that AI adoption is now inseparable from electricity and
data-center infrastructure planning.

Positioning implication

If next-generation data centers are constrained by flow, energy, utilization, resilience, and governance, then the strategic value
moves from static capacity to dynamic control. PTCP's opportunity is to become the performance, safety, and governance
overlay across heterogeneous hardware environments.

10K
GPU scale scenario

Representative AI factory scale used
throughout this paper.

$50M/yr
modeled savings

Tensor source estimate for a 10K-GPU
datacenter; validate in proof-of-value.

4
PTCP applications

AI Factory, SARAHAI, Zero-Day, and
ACISO.
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The AI factory bottleneck
Performance is increasingly dominated by coordination: feeding GPUs, retrieving context, preserving network stability, and
avoiding operational drag.
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Layered operating thesis

Business objectives
Tokens/sec, job throughput, cost/Mtoken,
compliance, safety

PTCP control plane
Topology model + geodesic route policy +
scoring + governance

Applications
AI Factory | Zero-Day | SARAHAI | ACISO

Infrastructure telemetry
GPU, DPU, NIC, ToR, spine, storage, IAM,
logs, OT sensors

Physical infrastructure
Accelerators, NVMe, RAG stores, robots,
sensors, edge nodes

Modern AI and HPC systems are coupled machines. A
training run, large-scale inference service, or agentic workflow
depends on compute kernels, storage reads, collective
communication, model-parallel synchronization, feature
retrieval, identity policy, telemetry, and security controls. A
delay anywhere in that chain can reduce total productive
work.

At rack and cluster scale, the data path is no longer a passive
utility. It is part of the accelerator. Network jitter, hot links,
incast, storage contention, and priority inversion can strand
expensive GPUs and lower model FLOPs utilization or
tokens/sec per dollar.

The strategic relevance of PTCP is its claim to model the
fabric geometrically and to enforce deterministic paths above
existing infrastructure. This can convert a best-effort AI data
center into a managed flow system.

Strategic control objective

Maximize productive AI work per unit of capital, power, and risk
by keeping high-value flows on predictable paths and
preventing lower-value flows from consuming the fabric during
mission-critical windows.
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PTCP.ai suite: one control plane, four application layers
The suite is strategically relevant because each product maps to a different failure mode of AI factories and HPC facilities.
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PTCP
Predictive Tensor

Control Plane

AI Factory

Compute, GPU, storage, network
flow

Zero-Day

Topology-native cyber defense

SARAHAI

Physical AI and robotics edge

ACISO

Digital twin governance

Why suite integration matters

Next-generation AI infrastructure is cross-domain. A token-serving outage can be caused by GPU starvation, RAG storage
latency, network congestion, cyber lateral movement, physical sensor overload, or governance delay. PTCP's differentiator is the
combined control-loop story rather than another single-point dashboard.
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AI Factory: geodesic control for GPU-DPU-ToR-storage flows
AI Factory's strategic function is to make common topologies behave more like deterministic, high-yield AI fabrics.
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AI Factory fast path / slow path model

GPU DPU ToR Spine RAG Store

FAST PATH: tokens, gradients, KV/cache, RDMA, critical collectives

SLOW PATH: bulk logs, lower-priority snapshots, background model artifacts

In a 10,000-GPU environment, small inefficiencies scale into large losses. A small reduction in idle GPU waiting time
can translate into material gains in tokens/sec, jobs completed per day, and model iteration speed.

AI Factory is positioned as a topographic overlay: it maps the structural geometry of the cluster, identifies hot paths,
differentiates fast-path traffic from slow-path traffic, and routes high-value data over mathematically preferred geodesic
paths.

The GPU-to-DPU-to-ToR model is especially relevant because DPUs increasingly sit at the boundary between host,
storage, network, and security. PTCP's opportunity is to become the logic layer that tells the fabric which flows must win
at any given moment.
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From common topology to geodesic, topographic, deterministic fabric
PTCP's relevance is not that it requires new hardware; it is that it claims to improve the operating behavior of existing
infrastructure.
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Legacy probabilistic fabric

collisions | incast | jitter | stranded cycles

PTCP geodesic deterministic fabric

rank-aware paths | fast/slow lanes | stable tokens/sec

Topographic

The system maintains a structural map of the data-center fabric: GPUs, NICs, DPUs, switches, storage pools, tenants, flows, and
priorities. The point is not merely visibility; it is path-aware control.

Geodesic

The control plane selects short, stable, policy-compliant paths for high-value flows, reducing avoidable detours and congestion
exposure. Geodesic is used here as a strategic metaphor for shortest useful route through a weighted operational topology.

Deterministic

The platform shifts from best-effort reactions to enforceable intent: high-priority collectives, token paths, retrieval contexts,
telemetry, and security decisions are given reproducible policy outcomes.
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The 10,000-GPU strategic case
At hyperscale, the economics of flow control become board-level economics.
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Illustrative value drivers for 10,000 GPUs

88

stranded
GPU cycles

74

network
congestion

62

RAG latency

69

incident
risk

56

ops
latency

$50M/yr
source estimate

Modeled savings for 10K GPUs from
Tensor source; validation should be
customer-specific.

tokens/sec
primary output metric

A practical productivity measure for
inference and agentic AI operations.

MFLU
compute efficiency lens

Model FLOPs Utilization as a proxy for
useful accelerator work.

The business case should be measured as incremental productive AI work: more tokens/sec per deployed GPU, more
jobs completed within the same power envelope, lower queueing delay, fewer re-runs, less overprovisioning, and faster
model iteration. PTCP's strategic relevance lies in making these variables controllable rather than incidental.
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HPC and AI workload dynamics
PTCP is relevant to both AI data centers and HPC because the hardest workloads amplify collective communication,
storage pressure, and resilience constraints.
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Representative workload lifecycle

AI training
load shard all-reduce checkpoint validate

Inference
retrieve prefill decode cache serve

HPC simulation
partition MPI exchange write postprocess

Cyber/ops
observe score contain approve evidence

AI and HPC workloads are not monolithic. Production systems mix small interactive jobs, medium experiment loops,
large distributed training jobs, RAG retrieval, simulation, visualization, checkpointing, and continuous telemetry. As
scale rises, a few large jobs may dominate GPU time, while many smaller jobs dominate operational attention.

PTCP's relevance is the ability to model these workloads as competing flow classes. It can prioritize collective
communication, token-serving paths, retrieval contexts, and safety-critical telemetry while pushing lower-value traffic to
slow paths.

For HPC, the same logic applies to MPI collectives, checkpoint traffic, burst buffer access, and inter-node
synchronization. A geodesic control plane does not replace Slingshot, InfiniBand, RoCE, Ethernet, or NVLink. It adds a
higher-order control layer that can be vendor-neutral if validated against the infrastructure APIs and telemetry paths.
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RAG storage, context memory, and the new token bottleneck
Next-generation AI data centers are storage- and retrieval-limited as much as compute-limited.
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AI data path: context, retrieval, cache, and tokens

GPU HBM / KV cache

DPU / NIC memory and RDMA

NVMe local / burst buffer

Vector DB / RAG index

Object store / data lake
PTCP policy loop

RAG and agentic AI systems introduce a second bottleneck: the cost of delivering the right context at the right time.
Retrieval latency and cache misses can lower effective tokens/sec even when GPUs are available.

AI Factory's storage relevance is to connect vector search, object stores, local NVMe, burst buffers, and DPU/NIC
memory into an optimized routing and prioritization problem. The control plane should know which context objects affect
active token generation and which can wait.

The strategic value is a lower cost per useful token: fewer idle decoders, fewer stalled prefill stages, reduced tail
latency, and more consistent service-level performance for enterprise AI workloads.
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Network relevance: PTCP above Ethernet, InfiniBand, and HPC fabrics
The networking market is converging on AI-optimized fabrics, but operators still need an application-aware control plane.
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Fabric PTCP relevance Strategic value

RoCE / Ethernet Policy overlay for leaf-spine, rail-optimized, SONiC, and 800G
environments

Vendor-neutral AI flow control

InfiniBand Telemetry-aware ranking of collective and storage paths above
high-performance transport

Keep accelerators fed

Slingshot / HPC Job-aware topology modeling for simulation, MPI, checkpoint,
and visualization traffic

Scientific throughput

DPU/NIC layer Fast/slow path control at host boundary and service edge Lower CPU drag

Core-to-edge Policy propagation from datacenter to branch, OT, robotics,
and tactical edge

Unified governance

Implication

As AI networks evolve toward 800G Ethernet, multiplane architectures, DPU/NIC acceleration, and topology-parallel fabrics,
strategic differentiation shifts toward workload-aware control, telemetry normalization, and deterministic policy execution.
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PTCP Zero-Day: topology-native cybersecurity for AI factories
AI data centers require security that can act before signatures, packet inspection, or manual triage catch up.
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Topology deformation model

Dtopo spike

quarantine

PTCP Zero-Day is strategically relevant because AI data centers concentrate the most valuable models, credentials,
RAG data, and automation tokens in one operational fabric. A successful APT or agentic AI abuse chain can degrade
compute productivity, steal data, or compromise infrastructure orchestration.

The Zero-Day claim is payload-blind: rather than depending on signatures, it observes the structural shape of traffic.
Lateral movement, unauthorized boundary crossing, abnormal privilege use, or agent tool-path abuse deforms the
graph. The Dtopo score makes that deformation a control variable.

For operators, this means faster isolation of specific routes, tokens, APIs, containers, or nodes while preserving
mission-critical traffic. Cybersecurity becomes part of the same tempo-control fabric as performance.
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SARAHAI: Physical AI, robotics, and autonomy at the edge
AI factories do not end at the data hall; next-generation enterprises extend to robots, cameras, sensors, vehicles,
substations, and tactical edge systems.
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Sensor overload -> PTCP fast path -> command action

radar

EO/IR

cameras

robots

UAS

access

SARAHAI

P1/P2 fast path

COP

operators

SARAHAI provides strategic relevance where physical-world data floods the digital fabric. During a safety event,
hundreds of video, radar, lidar, access-control, robot, and UAS streams may compete with command metadata and
control messages.

The SARAHAI thesis is to convert physical security and autonomy into a closed-loop network-control problem: track
metadata, radar/EO-IR fusion, robot telemetry, camera slew commands, and command acknowledgments receive
fast-path treatment, while bulk video and archives can be delayed or shaped.

This is vital for AI data centers because facilities are becoming robotic, autonomous, and physically distributed. Physical
AI is not peripheral; it protects the asset base, the power chain, and the human operators who keep AI factories
running.
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ACISO: digital twin governance for AI infrastructure
AI and HPC operations require accountable control, not just more dashboards.
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ACISO digital twin: assets + identities + flows + evidence

ACISO
digital twin

Assets

Identities

Flows

Crypto

Controls

Evidence

ACISO is strategically relevant because AI infrastructure risk is socio-technical. The decisive action often requires
context: which workload is critical, which key is long-lived, which dependency affects compliance, which remediation
reduces blast radius without breaking service, and who is authorized to approve it.

ACISO ingests PTCP events and existing IT/OT telemetry into a living digital twin. It turns silent blind spots into decision
objects and stages remediation for human-in-the-loop authorization. It also supports SBOM/CBOM readiness, signed
evidence, incident response, and audit workflows.

In HPC and AI factory environments, ACISO can become the governance console for performance exceptions, cyber
anomalies, physical-edge events, and compliance obligations - all aligned to business and mission objectives.
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Core-to-edge relevance
PTCP's strategic relevance increases when the enterprise is treated as one control problem spanning core data centers,
cloud, colocation, OT, and edge systems.

Postdoctoral non-fiction whitepaper | Strategic analysis, not an operational guarantee 15

Core

AI factory

Regional

HPC / cloud

OT

/ critical infra

Edge

robotics

PTCP control-policy loop

Strategic implication

Core-to-edge control lets operators treat GPU cluster health, RAG retrieval, data-center physical security, OT risk, branch
telemetry, and robotics autonomy as a unified operational fabric rather than disconnected silos.

Competitive consequence

The enterprise with better tempo control can ship models faster, serve more tokens, recover from incidents faster, and govern
risky automation with more confidence.
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Performance KPI framework
PTCP should be evaluated using AI production metrics, not merely traditional network counters.
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Capability-to-KPI influence map
AI Factory Zero-Day SARAHAI ACISO

Throughput

Utilization

Tail latency

Storage

Cyber

Physical AI

Governance

A serious PTCP proof-of-value should quantify tokens/sec per GPU, queue time, job completion rate, east-west
congestion, retrieval latency, checkpoint completion time, GPU idle wait, p99 service latency, lateral-movement
detection time, containment scope, and remediation cycle time.

The most important business metric is not raw throughput. It is productive AI work under risk constraints: useful tokens
delivered, model iterations completed, service-level objectives met, cyber blast radius reduced, and operator actions
made auditable.

PTCP's strategic case improves if measured as a unified scorecard across compute, storage, network, security,
Physical AI, and governance - the same domains the suite claims to control.
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Strategic relevance radar
The highest-value buyers are organizations whose AI ambitions are bottlenecked by coordination, risk, and governance
rather than model ideas alone.
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PTCP strategic relevance scorecardGPU yield

RAG speed

Network stability

Cyber resilience

Physical AI

Governance

Energy leverage

Vendor neutrality

Interpretation

The suite is most differentiated where performance and safety interact: AI Factory raises the value of compute assets; Zero-Day
lowers security risk to that fabric; SARAHAI extends control to physical systems; and ACISO makes the resulting operation
governable for executives, regulators, and mission owners.
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Economic value model
The business value of PTCP should be modeled as a portfolio of avoided waste, recovered capacity, reduced risk, and
accelerated innovation.
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Illustrative monthly value stack for a large AI factory

Recovered GPU capacity: 28 value units

RAG latency reduction: 13 value units

Fewer reruns: 8 value units

Incident containment: 12 value units

Ops automation: 6 value units

Energy efficiency: 7 value units

How to price the value

The buyer should translate value units into money using local costs: GPU hourly cost, electricity rate, model team cost, downtime
cost, security incident exposure, and time-to-market value. The Tensor source's $50M/year 10K-GPU estimate is a useful
directional anchor but should be validated with actual telemetry.

Investor relevance

The more AI infrastructure becomes scarce, power-constrained, and security-sensitive, the more valuable a software overlay
becomes if it measurably improves utilization and resilience without requiring wholesale hardware replacement.
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Integration into next-generation stacks
PTCP's opportunity is to complement the hardware platforms that are already defining the AI factory market.

Postdoctoral non-fiction whitepaper | Strategic analysis, not an operational guarantee 19

Stack layer PTCP integration Expected value

GPU platforms Map training/inference flow classes; optimize collectives and
token-serving paths

MFLU, tokens/sec, job completion

DPUs and SmartNICs Enforce fast/slow path policy at host boundary; reduce CPU
involvement

Lower overhead, stronger
segmentation

ToR/spine fabric Geodesic path selection and congestion-aware policy Stability, fewer hot links

Parallel storage Prioritize checkpoint, RAG, KV cache, and data staging Lower tail latency

Kubernetes/MLOps Map workload intent to topology and governance policy Repeatable deployment

SIEM/XDR/GRC Feed ACISO digital twin and signed evidence Audit and response
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Security and governance alignment
AI data-center performance and AI data-center security are converging into one operating problem.
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Zero-Day + ACISO closed-loop security

Observe
NetFlow IAM cloud storage OT

Model
nodes edges routes identity policy

Score
baseline Dtopo risk blast priority

Contain
node token route API rollback

Govern
twin card approve evidence audit

In AI factories, security controls must not merely detect. They must preserve the ability to serve models, train safely,
protect data, and maintain critical operations. This requires minimal effective containment, not broad shutdowns that
destroy service continuity.

Zero-Day and ACISO strategically matter because they connect topology-native detection to governance. Anomaly
scores become decision objects; containment actions become human-approved remediation plans; evidence becomes
a continuous record rather than after-the-fact reconstruction.

This aligns with zero-trust principles: trust should not be implicit because a workload or account is inside the data
center. PTCP adds topology deformation as a dynamic trust signal.
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Energy and infrastructure sustainability relevance
The energy question turns utilization into a strategic and policy concern.

Postdoctoral non-fiction whitepaper | Strategic analysis, not an operational guarantee 21

Why energy changes the AI data-center buyer

IEA's Energy and AI report states there is no AI without energy, specifically electricity for data centers. As AI infrastructure
expands, operators must extract more useful work from every megawatt, every rack, and every cooling loop.

PTCP's sustainability lens

PTCP does not create energy directly; it can improve the ratio of useful AI output to installed power by reducing idle accelerators,
reruns, congestion, tail latency, operational drift, and unplanned downtime. This is a utilization and resilience sustainability thesis.

HPC policy relevance

For national labs, universities, regulated industries, and sovereign AI programs, better utilization is not only cost control. It
expands scientific throughput, model sovereignty, industrial competitiveness, and resilience under power and cooling constraints.

MW
power-constrained

AI data centers are increasingly limited
by available power and cooling.

$/token
efficiency lens

Token economics bridge infrastructure
and business outcomes.

PUE + MFLU
combined metric

Facility efficiency and model utilization
must be tracked together.
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120-day proof-of-value roadmap
A rigorous postdoctoral-style evaluation should measure PTCP against telemetry, workload replay, and operational
outcomes.
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1
1. Discover telemetry map; baseline topology; GPU/storage/network counters

2
2. Model build G(t); classify flows; assign priority and policy

3
3. Simulate replay workloads; model fast/slow paths; run anomaly scenarios

4
4. Pilot shadow mode; then limited enforcement on non-production or bounded workloads

5
5. Validate compare tokens/sec, p99 latency, MFLU, Dtopo, containment time

6
6. Scale integrate with operations; ACISO cards; signed evidence; executive KPI dashboard

Validation principle

PTCP should be validated in shadow mode before enforcement. The proof should compare baseline and PTCP-conditioned
flows under identical workload replay, measure tail behavior, and explicitly document false-positive, operational-risk, and rollback
behavior.
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Strategic implications for investors and licensees
PTCP's strategic relevance is strongest as an additive control layer across heterogeneous infrastructure.
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Investor/licensee thesis

Platform leverage

A software overlay can scale across multiple hardware generations
if the telemetry and enforcement hooks remain accessible.

Heterogeneous fit

AI factories use mixed GPUs, DPUs, switches, storage, clouds, and
edge environments; PTCP can position as a coordination layer.

Security moat

Topology-native Zero-Day detection creates differentiation beyond
signature and log correlation products.

Governance demand

Boards and regulators need evidence, digital twins, human
approval, and risk metrics for AI operations.

For licensees, PTCP is strategically relevant because it can be customized for internal workload classes, data-center
designs, security policies, and governance controls without replacing the underlying hardware estate.

For investors, the attraction is category convergence: AI infrastructure optimization, AI cybersecurity, Physical AI, and
digital governance are currently separate budgets. PTCP's suite narrative unifies them into a single control-plane
market thesis.

The principal diligence requirement is empirical proof: telemetry access, interoperability with existing control planes,
stable enforcement under load, operational rollback, and measurable benefits in production-like environments.
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Risks, constraints, and marketing guardrails
A rigorous non-fiction position must distinguish strategic potential from validated production results.
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Telemetry access

PTCP requires high-quality fabric, workload, identity, and storage telemetry. Missing data weakens the topology model.

Enforcement safety

Fast-path and containment actions must be staged, reversible, and bounded to avoid harming production workloads.

Interoperability

Real value depends on integration with switches, DPUs, orchestration, storage, SIEM/XDR, GRC, and OT systems.

Proof burden

Claims around savings, latency, packet drops, and security outcomes should be validated by customer-specific proof-of-value.

Change management

A control-plane sale requires CIO, CTO, CISO, operations, data science, facilities, and board-risk alignment.
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Conclusion: the strategic relevance of PTCP.ai
The competitive frontier in AI data centers is shifting from raw capacity to controlled productivity.
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Next-generation AI data centers and HPC facilities are becoming strategic assets equivalent to factories,
laboratories, defense infrastructure, and national-scale utilities. Their winners will not merely possess
accelerators; they will operate them with superior tempo, security, and governance.

PTCP.ai's application suite is strategically relevant because it directly targets the new bottlenecks: GPU
starvation, east-west congestion, storage and RAG latency, agentic and APT threats, Physical AI overload, and
executive blind spots. AI Factory, Zero-Day, SARAHAI, and ACISO map to a coherent operating thesis for the
AI factory era.

The central message for investors and licensees is straightforward: PTCP is best understood as a control-plane
category bet. If it can be validated against real telemetry and integrated with existing hardware and software
stacks, it could become a high-leverage overlay for making AI infrastructure better, faster, safer, and more
governable on the infrastructure organizations already own.

Better
higher AI yield

More useful work from deployed
GPUs, storage, and network fabric.

Faster
higher tempo

Shorter path from telemetry to action
and from data to token.

Safer
lower risk

Payload-blind cyber defense and
governed human decisions.

Final thesis

In the AI factory era, control is the new capacity. PTCP's strategic relevance is that it proposes to own the operating tempo of
compute, storage, network, cyber, physical AI, and governance as one system.
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This document is a strategic, postdoctoral-style non-fiction analysis for marketing and investor/licensee education. It does not
assert independently verified production performance. Quantitative claims from Tensor Networks collateral are treated as source
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Appendix: PTCP control-plane vocabulary
Terms used in the whitepaper for alignment across technical, executive, and investor audiences.
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Predictive Tensor Control Plane

A software overlay concept that converts telemetry into a dynamic topology model and applies policy to optimize, protect, and
govern infrastructure.

Topographic

A map of the structural geometry of the environment: nodes, links, routes, priorities, identities, and risk objects.

Geodesic

A preferred path through a weighted topology - not merely shortest in hops, but lowest-cost under performance, policy, and risk
constraints.

Deterministic

A control model that produces enforceable, reproducible outcomes for priority flows rather than relying only on best-effort routing.

Dtopo score

A topology-deformation score used to detect abnormal communication geometry without reading packet payloads.

ACISO digital twin

A continuously updated model of assets, flows, identities, controls, crypto posture, evidence, and remediation state.


