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The Accelerated Agentic Turn

Revised Intelligence Assessment of Al, Certifications, and the CIA Triad in
Cybersecurity Through 2040

Recursive Acceleration | Threat Hunting and Red Teaming Go Fully Agentic First | Three-Horizon
Foresight

The acceleration thesis now anchors the assessment. Agentic Al deployment shortens the path to further
agentic Al deployment in a recursive loop, and the original conservative timeline underestimated the
compounding rate. Five mechanisms drive the loop: agent-assisted model development, the cost crash
for autonomous cyber work, the operational adversary forcing function, open-source diffusion of cyber
reasoning systems, and agent-to-agent network effects. Updating the timeline against these mechanisms
compresses the original horizons by 30 to 40 percent and pulls two specific functions — threat hunting

and technical red teaming — fully autonomous earlier than any other security work.

Production deployments from CrowdStrike (Charlotte Al and Charlotte Agentic SOAR), Microsoft (Security
Copilot agents), Palo Alto Networks (Cortex XSIAM at $1 billion in cumulative bookings), Google (Gemini
in Security), SentinelOne (Purple Al), Dropzone, Torqg, Tines, Prophet, and Simbian have moved from pilots
to production. The DARPA Al Cyber Challenge final at DEF CON 33 on August 8, 2025 produced cyber
reasoning systems that found 77 percent of synthetic vulnerabilities and patched 61 percent across 54
million lines of code at $152 per task. Anthropic disclosed on November 13, 2025 that an Al agent (Claude

Code) executed roughly 80 to 90 percent of a state-linked espionage operation autonomously.

Threat hunting and technical red teaming go fully autonomous earlier than any other security function.
Technical red teaming reaches operational autonomy very likely between 2027 and 2028 across
vulnerability research, application security testing, and continuous penetration testing. Threat hunting
reaches operational autonomy very likely between 2028 and 2029 in commercial sectors and likely
between 2030 and 2031 in regulated sectors. Tier 1 SOC work follows on a similar curve. Tier 2 work goes
majority autonomous between 2029 and 2030. Tier 3 incident command and crisis decisioning go likely
autonomous in cloud-native and hyperscaler environments between 2034 and 2036, with regulated

infrastructure remaining at roughly even chance through 2038.

Adversary agentic capability already exceeds defender agentic deployment. The asymmetry produces an
offense-favored window of approximately two to four years between 2027 and 2031. Strategic priority

during the window shifts from prevention optimization to attribution, forensics, and post-incident
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learning at machine speed because prevention loses ground to detection and response in the asymmetric

phase regardless of investment levels.

Microsoft’s Security Alert Triage Agent identifies 6.5 times more malicious alerts and improves verdict
accuracy 77 percent in Microsoft-published case studies. CrowdStrike’s Charlotte Al triage delivers 98
percent accuracy against expert analyst decisions per CrowdStrike telemetry between February and
August 2025. IBM’s 2025 Cost of a Data Breach Report measured a $1.9 million average breach-cost
reduction and an 80-day lifecycle reduction at organizations with extensive Al use. ISC2’'s 2025
Cybersecurity Workforce Study, drawn from 16,029 professionals, recorded 70 percent pursuing Al

qualifications and 41 percent naming Al as the most-needed skill.
(intelligence confidence shown in parentheses).

Hypothesis 1 stands at very likely for compressed agentic dominance across SOC, incident response, and
threat hunting (high confidence). Hypothesis 2 stands at very likely for existential pressure on practitioner
certifications gating threat hunting and red teaming, with governance credentials replacing them five to
seven years sooner than linear forecasts allowed (medium-high confidence). Hypothesis 3 stands at very
likely for CIA Triad augmentation with agent integrity and provenance as new operational pillars (medium-

high confidence).

Introduction

The original assessment held a conservative middle ground between vendor enthusiasm and Gartner
skepticism. Three months of further evidence and a revised understanding of the compounding
mechanisms behind agentic adoption support a different reading. Agentic Al in security operations does
not follow the linear adoption curve familiar from prior security tool waves. Each wave of agent
deployment shortens the path to the next wave through five reinforcing mechanisms documented across
the 2025 to 2026 evidence base.

Threat hunting and technical red teaming, in particular, fit the agentic work profile so closely that full
autonomy in those functions arrives ahead of the broader SOC migration. The revised assessment applies
Sherman Kent and ICD 203 probability language, ranks evidence quality, and separates verified facts from
vendor claims. The structured analytic techniques applied are the same as the original assessment — Cone
of Plausibility, Analysis of Competing Hypotheses, Key Assumptions Check, Indicators and Warnings —

with updated inputs and recalibrated outputs.

Part | — Acceleration Mechanics
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Five compounding mechanisms drive agentic adoption faster than any prior security automation wave.

Linear forecasting against any single mechanism produces wrong answers because the mechanisms feed

each other.

Figure 1 — The Recursive Acceleration Flywheel

Five compounding mechanisms drive agentic adoption faster than any prior security automation wave

Agent-Assisted
Model Development

Fronther I

m;xk?:&t Cost Crash

MCH and Anent2Agent ¢ ALCC task ¥4
standards enable composabilty

Recambies cioud and Ssas Aeozoithe

Curves. not sacurlty tooling povpoeniin

Recursive

Acceleration

Open-Source Adversary Forcing
Diffusion Function

2 80

Each mechanism feads the others. Linear forecasting against any single mechanism producas wrong answers.

Figure 1. The Recursive Acceleration Flywheel. Five compounding mechanisms reinforce each other.

The first mechanism is agent-assisted model development. Frontier model labs apply agents internally to
model training, evaluation, and red teaming. Anthropic, OpenAl, Google DeepMind, and Meta have all
publicly described agent-driven model improvement cycles during 2024 and 2025. The iteration cadence
collapses from quarterly to weekly in some cases. Each generation of frontier models arrives faster than

the prior one, and security agents built on those models inherit the compressed cycle.

The second mechanism is cost collapse. AIxCC delivered an average $152 per vulnerability discovery and
patch task across 54 million lines of code. Bug-bounty norms before AIxCC ran $1,000 to $50,000 per
finding. A two-order-of-magnitude cost crash in a single benchmark cycle does not produce gradual

adoption. Procurement teams at large enterprises see line-item economics flip in a single budget cycle.
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The third mechanism is the adversary forcing function. Anthropic’s GTG-1002 disclosure of November 13,

2025 documented 80 to 90 percent autonomy in a state-linked espionage campaign. Defenders running
human-speed responses against machine-speed attackers face an operational extinction problem rather
than a competitive disadvantage. The mechanism converts agentic adoption from optional optimization

into mandatory survival.

The fourth mechanism is open-source diffusion. All seven AIXCC cyber reasoning systems are being
released under an OSl-approved license. The defensive ceiling of 2025 becomes the defensive floor of
2027 across the industry. Smaller MSSPs, regional MDRs, and resource-constrained internal SOCs gain

capability that previously sat behind seven-figure procurement contracts.

The fifth mechanism is agent-to-agent network effects. Model Context Protocol, Agent2Agent, and similar
standards produce composability across agent fleets. Once an organization runs five interoperating agents
instead of one, adding a sixth produces compounding value rather than linear value. The pattern
resembles cloud and SaaS adoption curves of the 2010 to 2018 period rather than slower diffusion curves

of traditional security tooling.

Table 1 — Five Compounding Mechanisms Behind Recursive Acceleration

Effect on Adoption Curve

Iteration cycle compresses

Mechanism Description l Empirical Anchor

Frantier labs apply agents Public statements from Anthropic,

Agent-Assisted Mode!

Development

Cost Crash

Adversary Forcing

Internally to modal training.
avaluation, and red teaming

Per-task cost for autonomous cyber
work falls two orders of magnitude

in singie benchmark cycle

Defenders running human-speed

Opendl, Google DespMind, Meta
during 2024-2025

AIXCC final, August 8, 2025: $152

average per vuln-and-patch task

Anthrople GTG-1002 disclosure,

from quatterly to weekly

Procurement economics flip

In single budget cycle

Adaption shifts from

responses against machine-speed
Function adversary agents face operational
extinction In espionage campaign survival

Novembier 13, 2025. 80-90% autonomy optional to mandatory

Cyber reasoning systems released
under permissive license; 2025
ceiling becomes 2027 fluor

Smaller M55Ps and internal
S0Cs gain prior premium-tier
capabllity

All sevan AlxCC systems released
Open-Source Diffusion
under Osl-approved license

Agent-to-Agent Network Composability across agent fleets
through MCP, Agent2Agent and . .
Effacts similar standards 2024-2026 product launches

Adoption curve resemhbles
cloud and Saas, not legacy
secutity tooling

Standards adoption tracking

Table 1. Five compounding mechanisms with empirical anchors and effects on adoption curve.

Confidence in the acceleration thesis itself rates high. Confidence in the specific 30 to 40 percent
compression rate rates medium. The compression rate plausibly runs higher in cloud-native sectors and

lower in regulated infrastructure.

Part Il — Hypothesis 1: Compressed Timeline for Agentic Security
Operations
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The original baseline placed Tier 1 dominance in 2026 to 2028, Tier 2 majority autonomy in 2028 to 2032,

and Tier 3 autonomy at roughly even chance through 2040. The revised timeline against the acceleration

thesis compresses each horizon by 30 to 40 percent.

Table 2 — Original vs Revised Timeline (Compression Under Acceleration)

riginal Forecas evised Forecast
<] 'g'",‘ o= ki X Probability Confidence
(Linear) (Acceleration)

Tier 1 50C dominance 2026-2028 By late 2027 Very Likely High
Technical red teaming full
Mot separately forecast 2027-2028 Very Likely High
autonomy
Threat hunting full aut:
R . SUoRer 2032+ partial 2028-2029 Very Likely High
(commercial}
Tier 2 SOC majori
jority 2028-2032 2029-2030 Likely Medium-High
autonomous
hi | &
Threat hunting full autoncemy 2035+ partial 2030-2031 Likely Medium-High
(regulated)
Tier 3 SOC aut loud- R hl F b
e o _ﬂrmm’ et ey ert AN S Likely 2034-2036 Likely Medium
native) 2040
Ti soc Raughl F by Ri ly E
ier 3 4 autonomy Uniikely throtigh 2040 aughly even chance by oughly Even Mediim
(regulated infrastructure) 2028 Chance

Table 2. Original linear forecast compared with revised forecast under the acceleration thesis.

Tier 1 functions — alert triage, phishing analysis, malware unpacking, and routine investigation — go very
likely fully agentic by late 2027. Microsoft and CrowdStrike production data already show 60 to 98 percent
accuracy on narrow Tier 1 tasks, and the cost crash documented in the AIXCC benchmark accelerates
procurement decisions. Tier 2 functions — investigation under partial telemetry, multi-host correlation,
and incident scoping — go majority autonomous likely between 2029 and 2030. The IBM 2025 report
supports the direction of travel, with extensive Al use cutting breach lifecycles 80 days against a 10-year

baseline.

Tier 3 functions — advanced threat hunting strategy, incident command, and crisis decisioning — go likely
autonomous in cloud-native and hyperscaler environments between 2034 and 2036. Regulated
infrastructure remains at roughly even chance through 2038 because of liability frameworks, insurance

market caution, and human-in-the-loop regulatory mandates.
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Figure 2 — Function-by-Function Full Autonomy Timeline (Compressed Under Acceleration Thesis)
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Figure 2. Function-by-function full autonomy timeline. Stars mark the operational autonomy threshold.

The Gartner position in Predict 2025: There Will Never Be an Autonomous SOC deserves revised reading
under acceleration. The Gartner thesis holds for the SOC as an organizational unit because governance,
accountability, and human authority survive in some form. The Gartner thesis fails for the operational
work historically performed inside SOCs because the work moves to agent fleets faster than vendor or
analyst statements admit. The distinction matters strategically. SOCs as orchestration and audit functions
persist. SOCs as detection-and-response factories collapse into agent fleets staffed by a small number of

human supervisors.

Table 5 — Cone of Plausibility for Hypothesis 1 (Acceleration Thesis)

2026-2028 2028-2032 | 2032-2040 Probability

Tier 1 + red teaming Tier 2 + threat hunting Tier 3 cloud-native fully
Baseline: Compressed fully agentic: threat (regulated) fully agentic: regulated Tier 3 Very Ukely
agentic dominance hunting commercial BO%+ ageﬂ[lc.- Tier 3 cloud reaches roughly even
agentic transition begins chance
Alternative A: Regulatory Same as baseline through EU/US human-In-the-loop Regulated sectors hold
- - human-led IR command Lkely
brake 2027 mandates slow Tier 2/3 thraugh 2040
Alternative B: Liability- Major agent-inftiated Insurance market forces Hylld model dominates; Roughly Even
Incident triggers carve- full autonomy defayed 5-7
driven retreat outs dual-control deployments years Chance
Wildcard: Frontier model Agent capability Hand-coded agent logic Approximate parity with
conservative original Unlikely
plateau improvements stail dominates; adoption slows Hmeline
Auoided luture: Defender- GTG-1002-style operations Defender deployment lags Critical infrastructure Very Uniikely
attacker asymmetry
persists praliferate adversary capability breach cascade (preventable)
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Table 3. Cone of Plausibility scenarios for Hypothesis 1 under the acceleration thesis.

Part lll — Threat Hunting and Technical Red Teaming Go Fully Agentic
First

Two security functions fit the agentic work profile so closely that full autonomy arrives ahead of the
broader SOC migration. Threat hunting is hypothesis-driven, telemetry-saturated, pattern-recognition
heavy, and parallelizable — the exact profile where large language models paired with structured tool use
outperform human analysts at scale. Technical red teaming is a structured search problem with defined
success criteria, observable feedback, and machine-readable inputs — the profile where cyber reasoning

systems already match or exceed human performance in benchmark settings.

Threat Hunting

A senior human hunter generates and tests perhaps 20 to 50 hypotheses per week against partial
telemetry. An agent fleet generates and tests thousands of hypotheses per hour against complete
telemetry, with persistent state across hunts. The capability gap is no longer subtle. Microsoft’s Threat
Intelligence Briefing Agent already produces hunt-ready intelligence in minutes rather than the four to
eight hours a human analyst needs. CrowdStrike’s Charlotte Al Hunt and Malware agents draft full
investigation reports as part of the Fall 2025 release. Google Gemini in Security, Recorded Future, and
Mandiant have all integrated agent-driven hypothesis generation and validation into threat intelligence

pipelines.

Operational autonomy in threat hunting — agents generating hypotheses, validating against telemetry,
producing finished intelligence, and triggering containment workflows without human approval — arrives
very likely between 2028 and 2029 in commercial sectors and likely between 2030 and 2031 in regulated
sectors. The remaining gap is trust calibration, telemetry coverage, and legal authority for an agent to act
on its own findings rather than capability. Confidence runs high for commercial deployments and medium-

high for regulated sectors.

The human role in threat hunting shifts from hunter to hunt program manager. The new role sets strategic
priorities, audits agent decisions on a sample basis, handles cases the agents flag as outside training
distribution, and translates findings to executive and regulatory audiences. Workforce volume in the new
role drops sharply against current threat hunting headcount — a structural reduction of approximately 70

to 85 percent in commercial sectors between 2028 and 2032.

Technical Red Teaming
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The empirical case for fully agentic red teaming is stronger than for any other security discipline because

the public benchmark already exists. AIxCC demonstrated cyber reasoning systems finding 77 percent of
synthetic vulnerabilities and patching 61 percent across 54 million lines of code at $152 per task.
Independent commercial systems including XBOW, RunSybil, ZeroPath, and Pentera have published
similar autonomous offensive results against bug-bounty targets. Anthropic’s GTG-1002 disclosure
established that adversary agents already operate at 80 to 90 percent autonomy in real intrusion
campaigns. Defender-side red teaming lags adversary-side offensive operations in operational

deployment, not capability.

Reconnaissance, vulnerability identification, exploit chain construction, lateral movement, and exfiltration
all map to formal sequences with defined success criteria and observable feedback. Agents excel at exactly
such structured search problems. Human red teamers retain advantages in social engineering, novel
attack chain invention, physical operations, and adversarial creativity — perhaps 15 to 25 percent of
current red team work. The bulk of technical assessment volume migrates to agents on a curve faster than
the SOC migration because the work is more contained, the success metrics are clearer, and the legal
framework for authorized testing is more permissive than the framework for autonomous defensive

action.

Operational autonomy in technical red teaming — vulnerability research, application security testing,
continuous penetration testing — arrives very likely between 2027 and 2028. The Offensive Security OSCP,
EC-Council CEH, and SANS GPEN populations face the most direct displacement of any cybersecurity

practitioner cohort. Confidence runs high.
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Table 3 — Threat Hunting and Technical Red Teaming Go Fully Agentic First

“ Thet e fechniest Red e

Why agents fit the work

Human-vs-agent throughput

Empirical anchor

Adversary parallel

Operational autonomy date
(commercial)

Operational autonomy date
(regulated)

Practitioner volume

reduction by 2032

Residual human work

Confidence in full
autonomy

Hypothesis-driven, telemetry-
saturated, pattern-recognition heavy.
paralielizable

Human: 20-50 hypatheses/week. Agent

fleer: thousands/hour with persistent

state
Microsoft Tl Briefing Agent,
CrowdStrike Charlatte Hunt, Google
Gemini In Security, Recorded Future,

Mandiant

Limited public attribution of agent-
driven threat hunting by sdversaries

Very llkely 2028-2029

Likely 2030.2031

T0-85% In commercial sectars

Strategic priorities, audit, anomalies
outside training distribution,

executive translation

High {commercial); Medium-High
(regulated)

Structured search problem with defined
success criteria, observable feedback,
machine-readable inputs

Human: weeks per scoped sngagement
Agent fleet: minutes for scope

coverage at AlxCC density

AIXCE final (77% find, 61% patch};
XBOW, RunSybll, ZeroPath, Pentera

commercial deployments

Anthroplc GTG-1002: 80-90% autonomy In
real Intrusion campaign

Very likely 2027-2028

Likely 2028-2029

60-80% across all sectors

Sacial engineering, novel attack chain
Invention. DFWS\CN operations,

adversarial creativity

High

Table 4. Detailed agentic-readiness assessment for threat hunting and technical red teaming.

Function

1 Tier 1 SOC Work

2 Technical Red Teaming

3 Threat Hunting
(Commercial)

4 Tier 2 S0C Work

Threat Hunting

{Regulated)
6 Tier 3 SOC (Cloud-
Mative)
7 Tier 3 SOC (Regulated

Infrastructure)

Table 4 — Order of Full Operational Autonomy

Full Autonomy

Probability

Date

Late 2027 Very Likely
2027-2028 Very Likely
2028-2029 Very Likely
2029-2030 Likely
2030-2031 Likely
2034-2036 Likely

Roughly Even
Chance

2038+

Confidence

High

High

High

Medium-High

Medium-High

Medium

Medium

Practitioner Impact

Tier 1 analyst role disappears as
defined work category

OSCP, CEH, GPEN populations face
direct displacement

Seniar hunter role compresses
70-85%

Tier 2 investigater role contracts
sharply

Regulated sectors retain longer
human-in-the-loop

Senlar analyst becames orchestrator
and auditor

Crisis decisioning remains human-
led longest

Table 5. Order of full operational autonomy across security functions, ranked by date.

Part IV — Adversary Asymmetry Window (2027 to 2031)
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Defender agentic adoption follows the compressed timeline. Adversary agentic adoption follows the GTG-
1002 path at full speed. The asymmetry between the two produces an offense-favored window of

approximately two to four years between 2027 and 2031.

Figure 3 — Offense-Favored Asymmetry Window (2027-2031)
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Figure 3. Defender and adversary agentic capability curves, with the offense-favored window highlighted.

Strategic priority during the window shifts from prevention optimization to attribution, forensics, and
post-incident learning at machine speed. Prevention loses ground to detection and response in the
asymmetric phase regardless of investment levels because attacker tools improve faster than defender
deployments scale. Post-2031, the assumption is that defender agentic deployment catches up and the

asymmetry narrows.

Three downstream effects merit strategic attention. The first is insurance market response. Cyber
insurance underwriters typically lag emerging threat patterns 18 to 36 months. Premium increases and
coverage exclusions for organizations without agentic-defender deployment are a likely outcome during
2028 to 2030. The second is regulatory response. The first major agent-on-agent incident with
catastrophic infrastructure consequences likely triggers human-in-the-loop mandates in the United States
or European Union between 2027 and 2030. The third is talent flow. Practitioners with strong Al-security
skills move toward governance, audit, and orchestration roles where the work survives. Practitioners

without those skills face displacement.
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Confidence in the asymmetry window rates medium. The two-to-four-year span is sensitive to regulatory

pace, insurance market behavior, and the rate at which open-source defensive tooling reaches small and

mid-sized organizations.

Part V — Hypothesis 2: Sharper Certification Cascade

The acceleration thesis cascades into the certification analysis with a sharper edge than the original
assessment captured. If technical red teaming goes fully agentic between 2027 and 2028 and threat
hunting follows between 2028 and 2029, the practitioner credentials gating those roles face existential
rather than evolutionary pressure. The original assessment forecast OSCP as an "elite hands-on
benchmark" through 2040. The forecast holds only if a small population of human red teamers persists

for the residual creative work, perhaps 15 to 25 percent of current volume.

Practitioner credentials lose 60 to 80 percent of their addressable market between 2027 and 2032. CEH,
OSCP, GPEN, GCFA, GCIH, and CySA+ face the sharpest pressure. CISSP, CISM, and CISA face evolutionary
pressure rather than existential pressure because the governance and risk-management content survives

even as practitioner content erodes.

Governance, audit, and orchestration credentials move in the opposite direction. ISACA’s AAISM, the
planned AAIR, ISC2’s Building Al Strategy Certificate, and CompTIA SecAl+ become the dominant
practitioner credentials within five to seven years rather than the 10 to 15 years the linear forecast
allowed. The new credentials test orchestration, governance, Al red teaming, prompt injection defense,
and trust-and-safety auditing — the work humans retain after agents absorb the volume practitioner

functions.

The historical analogy from the original assessment — Cisco CCNA and CCNP transitioning through the
SDN and cloud waves — still applies but at compressed pace. The CCNA content evolved across roughly
eight years between 2012 and 2020. CISSP, CISM, and CEH content evolution will compress into roughly
four years between 2026 and 2030 against the acceleration thesis. Confidence in the compressed

evolution rates high.
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Table 7 — Certification Cascade Under Acceleration Thesis

Credential Pressure Type Addressable Market Loss Timeframe

CEH (EC-Council) Existential 60-80% 2027-2032 High

Existential (residual
OSCP (Offensive Security) A SR 60-75%, 2027-2032 High

GPEN {SANS GIAC) Existential 60:80% 2027-2032 High
GCFA / GCIH Existential 55.75% 2028-2033 High
CySA+ (CompTIA) Existential 60-80% 2027-2032 High

Security+ (CompTIA} LU ity 30:508% 20282034 Medium-High

existential

Content rewrite; volume
CISSP (15€2) Evalutionary ARt r‘::r!: Ve 2026-2030-evalution High

. Content rewrite; volume §
CISM (ISACA) Evalutionary grows 2026-2030 svolution High
]

Content rewrite; volume
CISA (ISACA) Evolutionary 2026-2030 évolution High
grows

5 F
AAISM, AAIA, AAIR (ISACA) Growth credential Ee“’“'esd:"““"”t el 2025-2032 expansion High
-7 years

Mainsiream entry-level Al . jieis
SecAl+ (CompTIA) Growth credential R 2026-2030 expansion Mediumi-High
secir

Building Al Strat Cert F dational <3
ilding "saﬁ? agy Cel Bravith ereitortinl oun Iul: governanc 2095.2030 expansion adir i
ayer

Table 6. Certification cascade with existential pressure (red), evolutionary pressure (white), and growth credentials (green).

Part VI — Hypothesis 3: Framework Cascade with Agent Integrity and
Provenance

The framework analysis under acceleration produces a different cascade than the original assessment
forecast. The CIA Triad survives as pedagogy, but the working vocabulary of security shifts to Al-specific
frameworks faster than NIST IR 8596, the Al RMF Critical Infrastructure Profile, and ISO/IEC 27001 revision

cycles accommodate.

Two new pillars emerge as operational requirements rather than academic refinements. Agent integrity
becomes a first-class security property covering verification that an agent did what it was authorized to
do, with full audit trails of model versions, prompts, tool calls, and decision provenance. Agent integrity
maps poorly onto traditional CIA because the underlying questions — did the agent operate within its
policy bounds, did its training data match its deployment context, did its tool calls match its stated intent

— sit outside confidentiality, integrity, and availability as classically defined.

Provenance, originally a Parkerian Hexad add-on, becomes central rather than supplementary. Adversary
agents impersonate defender agents. Model outputs feed downstream agents with no human review.
Synthetic media erodes traditional authentication assumptions. Provenance moves from "nice to have"

property to operational necessity at machine speed.
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The augmented framework becomes CIA + Agent Integrity + Provenance as operational essentials, with

the Parkerian Hexad’s possession and utility, Sounil Yu’s DIE Triad, IAAA, NIST CSF 2.0 Govern function,
the NIST Al Cyber Profile, post-quantum cryptography mappings, and SLSA/SBOM controls layered for

specialist work.

Table 8 — Augmented Security Framework: CIA + Agent Integrity + Provenance

Pillar | Established Definition Why It Matters Under Acceleration

Infarmation accessed only by Quantum decryption pressure (NIST 2035

Confidentiality 1977 (NIST SF 500-19) deadline) and harvest-now-decrypt-later
authorized parties attacks
[rr— 1977 (NIST 5P 500-18) Information remains accurate and Al training-data poisoning, model
uhaltered output tampering
Agent-oh- t denlal-of-servl
Availability 1977 (NIST 5P 500-18) Informiation accessible when neaded Lo U i s g S
cascading agent failures
Emerging 2025-2026 Verification that an agent operated First-class property as agent fleets

within policy bounds, with auditable

| C,
Agent Integrity foperationa O e e et replace human operators across S0
requiremeant) tool calls, and decisions hurting, and red team work
Parkerian Hexad (1998) Verifiable origin and chain of Adversary agents Impersonate defender

agents; synthetic media and model
outputs feed downstream agents without
human review

Provenance — promated to custody for data, models, and agent

operational pillar outputs

Table 7. The augmented security framework with Agent Integrity and Provenance promoted to operational pillars.

Confidence in the framework cascade rates medium-high. The gap between high and medium-high
reflects genuine uncertainty about the pace at which standards bodies move. ISO/IEC 27001 revision
cycles run approximately seven years. NIST publication cycles run approximately three to five years for
major framework updates. The acceleration thesis compresses operational practice faster than standards
bodies historically produce documents, which means the working vocabulary of security runs ahead of

the published frameworks through approximately 2030.

Cross-Cutting Strategic Implications

Procurement Timing

The architectural decision window for agentic-SOC deployment closes faster than current enterprise
procurement cycles assume. Three-year transformation programs starting in 2026 will arrive at
production deployment in 2029, by which point the market shifts to a new generation of agent-to-agent
platforms and the original architectural choices look dated. The practical recommendation is treating the
next 18 to 24 months as the architectural decision point rather than the next 36 to 48 months.
Organizations running standard three-year procurement cycles need to compress decision-making to 12

to 18 months for agentic-SOC choices specifically.
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Workforce Transition Gap
The workforce implications run deeper than retraining programs typically address. Practitioner
contraction in 2027 to 2030 precedes governance expansion in 2030 to 2035 by roughly three years. The
lag between the two transitions produces a workforce gap that demands deliberate transition policy.
ISC2’s decision to stop publishing a workforce-gap headcount estimate in the 2025 study reads under the

acceleration thesis as an early indicator of the structural shift rather than a methodological choice.

The displaced practitioner cohort numbers approximately 800,000 to 1.4 million globally between 2027
and 2032 against an ISC2 baseline of 5.5 million certified professionals. Government workforce transition
programs, employer-sponsored upskilling, and university-led conversion programs all face inadequate
scale against the compressed timeline. The Department of Defense 8140 Foundational Qualification
Matrix Version 2.1 of September 19, 2025 partially addresses the federal workforce, but commercial

sector transition lags federal sector preparedness.

Table 9 — Workforce Transition Gap (Cybersecurity Practitioners)

Period ‘ Practitioner Roles Lost Governance Roles Available ‘ Net Gap
( g
2026 baseline Lk oM 1502 drachad Existing governance roles only Minimal
prafessionals)
150K:300K (red teaming and Tier 1 ABISM and AAIA holders cross
20aramas displacement begins) 10K-25K SherppebativE ap opers
Govemnahce cradentials reach
2029-2030 350K-700K cumulative Peak displaceament period
50K-100K
Al-security govemance roles reach Gap narrows but remains
£ -1.4 " L
2031-2032 800K-1.4M cumulative 200K400K significant
Practitioner contraction Governance and orchestration roles Workforce restructuring
2033-2035 = g
stabilizes expand largely complete

Residual practitioner roles
defined

2036-2040 Gavernance roles dominate New equilibrium reached

Table 8. Workforce transition gap timeline. Peak displacement runs 2029 to 2030.

Adversary Asymmetry Priorities

Strategic priority during the offense-favored window of 2027 to 2031 shifts from prevention optimization
to four specific functions. Attribution at machine speed becomes operationally essential because
adversary agents move faster than human attribution analysts produce findings. Forensics tooling needs
agentic upgrades because the same speed and scale problem applies to incident reconstruction. Post-
incident learning loops need automation because the rate of incidents exceeds the rate at which human
teams produce after-action reports. Insurance and regulatory engagement becomes proactive rather than
reactive because the first major agent-on-agent incident likely triggers reactive regulation that locks in

suboptimal frameworks.
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Cross-Sector Effects
Cloud-native and hyperscaler environments lead the agentic transition because their telemetry density,
identity infrastructure, and ephemeral workloads match the agentic work profile. Financial services follow
closely because of fraud-detection volume and regulatory clarity. Government and defense move at
deliberate pace under DoD 8140 frameworks. Manufacturing and energy lag because of OT/ICS safety
constraints. Healthcare faces the highest asymmetry-window risk because adversary agentic capability

arrives before defender agentic capability scales in regulated patient-safety environments.

Table 10 — Cross-Sector Implications Under Acceleration

Sector ‘ Most Urgent Driver ‘ 2030 State Asymmetry Window Risk

ldentity. supply chain, Heavily agentic across all 50C Low — defender adoption

Cloud and Saas hyperscale tlers: DIE-aligned fastest

Tier 142 fully agentic; Tier 3

Real-time fraud, supply Medium — strong governance

Financial services hybrid; regulated red teaming
chain agantic offsets
Government and Insider, espionage, mission DoD 8140 cyber-Al workforce in Madium — adversary parity
defense assurance place; gated agent autonomy concerns
IT/OT canvergence, Hybrid agents under safety-first High — slower adoption,
Manufacturing 9 Y g ¥ al : p
ransomware governance expanding attack surface

CSF + IEC 62443 plus agentic

OT/ACS safety, nation-state Very High — slowest agentic

Energy and water detection: response remalns human-
targeting ted adoption
Healtheare Patlerit safety, ransemware Slow agentic a(jﬂnltlun.‘ ARPA-H Very High — vulnerable
AIXCC tech rolling in late 20205 during 2027-2031

Table 9. Cross-sector implications under the acceleration thesis, with asymmetry-window risk ratings.

Indicators and Warnings

The acceleration thesis produces a different set of indicators than the original linear forecast. Some
indicators confirm the acceleration; some signal a slowdown; some signal increased urgency. Monitoring

all three categories produces a more robust forward-looking picture than tracking adoption metrics alone.
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Table 6 — Acceleration-Aware Indicators and Warnings

Indicator Direction What to Monitor

Outcome-based pricing means provider

MSSPs publish per-incid pricing replacing per-
absorbs agent risk

Confirms acceleration

seat
Cyber insurers reduce premiums for agentic-SOC Actuarial validation of agent
Confirms acceleration
customers reliability
cC RSs i d int
s s~ AL ¥ inte Confirms acceleration Floor rises for entire industry
CI/CD pipelines
~to- t | adopti MCP, t2A "
Agant-ta-agent protocl adoption (MCF, Agent2Agent) Confirms acceleration Network effects compound
crosses 25% of Fortune 500
- b Enit
Class-action'over &g ated Slows acceleration Liability chill on autonomous response
damages
u ecur h in-tl
EWALAct sacurity = . he- Slows acceleration Regulatory celling on full autonomy
loop above defined severity
Major frontier model capability platea
- . : (ol (G0 Slows acceleration Reduces compounding rate
improvement across two release cycles)
Autonomous adversary breach of Tier 1 critical
Increases urgency Forcing function intensifies
infrastructure operator
ISO/IEC 27001 revision adds agent integrity and Confirms framework
Standards bodies catching up

provenance objectives cascade

Confirms credential
cascade

AAISM holders cross 25,000 globally Governance pathway materializing

Table 10. Indicators and warnings calibrated for the acceleration thesis.

Intelligence Gaps

Six intelligence gaps remain after the revision. Independent peer-reviewed validation of vendor SOC-agent
accuracy claims outside vendor-published case studies is still missing. Empirical data on agent false-
positive containment damage in production deployments is sparse. Adversary adoption rates of agentic
Al beyond the Anthropic GTG-1002 disclosure are unclear because most adversary use is undisclosed.
Long-term retention of practitioners as Tier 1 work disappears is unmeasured. Quantitative impact of NIST
Al Cyber Profile adoption once finalized is unknown. Cyber insurance market signals on agentic-SOC

pricing are not yet public.

The acceleration thesis itself depends on assumptions about frontier-model capability progression,
regulatory responses, and adversary behavior. Each assumption carries downside risk. Frontier-model
progress plausibly plateaus, though the probability runs low against current evidence. Regulatory
response plausibly halts autonomous defensive action at medium probability. Adversary behavior
plausibly shifts toward physical or insider operations where agents help less, at low probability. Each

downside scenario slows but does not reverse the directional finding.

Recommendations
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For Practitioners
The practical priority is acquiring at least one Al-specific credential — AAISM, SecAl+, or ISC2’s Building Al
Strategy Certificate — alongside existing certifications. Hands-on skill in prompt injection defense, agent
guardrails, and Al red teaming through tools like PyRIT, Garak, and OWASP LLM Top 10 deserves the same
investment that hands-on penetration testing skills required a decade ago. The career move that pays is
upward toward orchestration, governance, and trust auditing rather than deeper into volume practitioner
work that agents absorb. Engagement with the AIxCC open-source cyber reasoning systems serves as both
technical learning and signal of seriousness to employers. The compressed timeline means waiting until

2028 to start the transition arrives too late.

For Organizations

Agentic-SOC vendor claims deserve treatment as hypotheses requiring falsifiable metrics with confidence
intervals — mean time to verdict, mean time to containment, false positive rates against production data
— rather than vendor-curated demos. Dual-control deployments where Al proposes and humans approve
form the right starting posture until incident data justifies broader autonomy. Cryptographic dependency
inventories aligned with NIST IR 8547’s 2035 deprecation timeline need execution now rather than in
2028. The CSF 2.0 Govern function and the Al Cyber Profile deserve early adoption even in draft form.
SBOM and SLSA controls deserve immediate implementation given that the XZ Utils incident
demonstrated open-source supply-chain risk operationally rather than hypothetically. Procurement
decision-making for agentic-SOC architecture deserves compression to 12 to 18 months from typical 36-

month cycles.

For Policymakers

Liability and safe-harbor regimes for agent-initiated defensive actions need definition before the first
major agent-on-agent incident forces reactive regulation. Human-in-the-loop thresholds for high-severity
response decisions in essential national infrastructure need definition through deliberation rather than
crisis response. Post-quantum migration funding and procurement requirements consistent with
Executive Order 14306 of June 6, 2025 need acceleration. Workforce transition programs need scale-up
against the 800,000 to 1.4 million displaced practitioners forecast between 2027 and 2032. Open-source
defensive tooling support, including transitioning AIxCC cyber reasoning systems into infrastructure code

bases, deserves federal investment beyond current DARPA and ARPA-H levels.
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Three revised verdicts close the assessment. Agentic Al very likely dominates Tier 1 SOC work by late 2027,

takes over most Tier 2 functions between 2029 and 2030, and reaches Tier 3 incident command in cloud-
native environments between 2034 and 2036. Threat hunting and technical red teaming go fully
autonomous earlier than the broader SOC migration — red teaming between 2027 and 2028, threat
hunting between 2028 and 2029. The Gartner thesis on the autonomous SOC holds for the organizational

unit but fails for the operational work historically performed inside SOCs.

Practitioner certifications gating threat hunting and red teaming face existential pressure between 2027
and 2032. CEH, OSCP, GPEN, GCFA, GCIH, and CySA+ lose 60 to 80 percent of their addressable market.
Governance and orchestration credentials — AAISM, AAIR, ISC2 Building Al Strategy, SecAl+ — replace
them as the dominant practitioner pathway five to seven years sooner than linear forecasting allowed.
CISSP, CISM, and CISA survive as governance credentials with substantially rewritten content rather than

the broad-band practitioner credentials they represent today.

The CIA Triad survives as pedagogy but acquires two new operational pillars — agent integrity and
provenance — as first-class security properties. The Parkerian Hexad’s possession and utility, Yu’s DIE
Triad, IAAA, CSF 2.0 Govern, the NIST Al Cyber Profile, post-quantum cryptography mappings, and
SLSA/SBOM controls layer on top of the augmented triad for specialist work. The framework cascade runs
faster than standards bodies historically publish documents, producing operational practice that outpaces

formal documentation through approximately 2030.

The deeper pattern across all three hypotheses is sharper than the original assessment captured.
Cybersecurity becomes a discipline of orchestrated trust at machine speed — humans, machines, and
frameworks working in compressed layers, each compensating for the limits of the others. The
professionals, organizations, and governments that prepare during the next 18 to 24 months hold the
strategic advantage when adversary agents come faster, stronger, and cheaper than anyone in 2026

expected.
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