The Reasoning Throne: Decoding Gemini
3.1 Pro’s 77.1% ARC Leap

The trajectory of artificial general intelligence has historically been measured by the
progressive conquest of specialized, bounded domains. From combinatorial board games to
intricate biological protein folding, computational systems have routinely achieved superhuman
performance metrics through the application of astronomical scale and algorithmic brute
force. However, the pursuit of genuine artificial general intelligence demands a fundamentally
different metric of evaluation. It requires an assessment not of the accumulation of static
knowledge or the memorization of training distributions, but of the capacity for fluid, dynamic
problem-solving in the face of complete novelty. For years, the Abstraction and Reasoning
Corpus for Artificial General Intelligence, widely known as the ARC-AGI benchmark, stood as
an impenetrable barrier within the computer science community. It functioned as an
"unsolvable” test that ruthlessly laid bare the inherent limitations of pure pattern-matching
systems, demonstrating that the ability to generate grammatically correct text did not equate
to underlying cognitive processing.’

The landscape of cognitive architecture was permanently altered in February 2026 with the
release of Google's Gemini 3.1 Pro. The model achieved a verified score of 77.1% on the fiercely
difficult ARC-AGI-2 private evaluation set, effectively more than doubling the fluid intelligence
performance of its immediate predecessor, Gemini 3 Pro, which previously languished at
31.1%.2 This specific numerical threshold represents far more than an incremental optimization
of loss functions or an expansion of parameter counts. It signals a foundational paradigm shift
in machine intelligence. The achievement effectively closes the book on the era of "stochastic
parrots"—a pervasive academic critique characterizing systems as reliant entirely on
next-token probabilistic generation without semantic grounding—and inaugurates the dawn of
models that engage in genuine, deliberative logical deduction.’

As the competitive frontier dramatically shifts, Google’s specialized "Deep Think" architecture
finds itself in a direct, structural conflict with the apex models of its primary rivals, most notably
OpenAl's GPT-5.2 and Anthropic’s Claude Opus 4.6."° The implications of this intelligence leap,
however, extend significantly beyond academic leaderboard dominance. As fluid intelligence
enables highly complex, multi-step autonomous agent workflows, enterprise information
technology architectures are abruptly confronted with a critical systemic vulnerability
characterized as the "Visibility Gap".!" When non-human identities navigate internal data
ecosystems with human-like cognitive flexibility and autonomous tool-use permissions,
traditional security perimeters comprehensively fail.”? This stark operational reality has
necessitated the rapid adoption of specialized artificial intelligence observability and
orchestration platforms. Solutions such as AIRIA have rapidly become structural mandates,
providing the essential zero-trust governance and deep protocol-level observability required to



safely integrate high-capability agents into the modern enterprise.™

The Evolution of the ARC-AGI Benchmark and Fluid
Intelligence

To fully contextualize the magnitude of a 77.1% score on ARC-AGI-2, an exhaustive dissection
of the philosophical, mathematical, and structural underpinnings of the benchmark itself is
required. Introduced in 2019 by Francois Chollet, the creator of the Keras deep learning library,
in the seminal paper "On the Measure of Intelligence," the Abstraction and Reasoning Corpus
was designed to formally codify a rigorous new definition of artificial general intelligence.’
Chollet vehemently posited that intelligence should not, and mathematically cannot, be
measured by the absolute level of skill a computational system exhibits on highly specific,
pre-defined tasks. Because skill is heavily influenced by prior knowledge and experience,
unlimited training data allows developers to artificially "buy" levels of skill for a system,
permanently masking the system's actual generalization power."”

Instead, Chollet proposed that true fluid intelligence is defined by skill-acquisition efficiency.
This is defined as the intrinsic ability of a system to learn, adapt, and formulate solutions to
entirely novel problems that exist strictly outside the scope of the system's training
distribution."” Under this paradigm, an intelligent system must rely only on a sparse set of core
knowledge priors—such as object permanence, basic topology, and rudimentary geometry—to
deduce underlying algorithmic transformations.'® This theoretical framework can be
conceptualized algebraically as the intelligence of a system being proportional to the rate of
skill acquisition over a scope of tasks, inversely weighted by the system's pre-existing priors,
historical experience, and the inherent generalization difficulty of the task being attempted.'
By this strict definition, a system that memorizes the entirety of the internet and perfectly
answers graduate-level trivia questions exhibits zero fluid intelligence, as its skill-acquisition
efficiency on unknown, out-of-distribution tasks remains untested.

The Structural Anatomy of ARC-AGI-1

The original ARC-AGI-1 dataset consisted of 800 highly specific, puzzle-like visual logic tasks
presented on a two-dimensional grid format."” Test-takers, whether human participants or
machine learning architectures, are provided with a minimal number of input-output
demonstration examples—typically around three pairs. From these sparse examples, the entity
must deduce the underlying algorithmic transformation, abstract rule, or geometric logic
required to correctly solve a final, entirely unseen test grid."”

At the time of its launch, there was a growing recognition within the global research community
that while deep learning methods excelled miraculously in narrow, specialized classification and
generation tasks, they fell drastically short in demonstrating human-like, zero-shot
generalization."” While human baselines routinely approach absolute perfection on these tasks



due to inherent evolutionary priors regarding spatial manipulation, state-of-the-art pure
language models historically scored 0%.? These models were utterly unable to abstract the
geometric, topological, and interactive rules without explicit, step-by-step linguistic prompting
mapping out the exact transformation required.” The benchmark endured five years of global
competitions and survived over a 50,000-fold scale-up of artificial intelligence compute
resources, seeing virtually zero material progress until late 2024 when test-time adaptation
methods began to alter the computational landscape.

The Escalation to ARC-AGI-2

The introduction of ARC-AGI-2 in early 2025 drastically escalated the difficulty curve to
stress-test the operational efficiency of these emerging adaptation methods and refinement
loops. Following the ARC Prize 2024 competition, the second iteration of the benchmark was
released with a larger set of human-created tasks specifically designed to be more resistant to
brute-force computational approaches.’ The updated benchmark specifically targets two
pronounced cognitive vulnerabilities repeatedly observed in frontier models during
comprehensive system evaluations.

The first critical vulnerability evaluated is symbolic interpretation. Extensive testing throughout
2024 revealed that frontier systems severely struggle with tasks requiring abstract symbols to
be interpreted as possessing semantic meaning beyond their literal visual pixel patterns.’
Where rudimentary neural systems attempt to apply global transformations such as
straightforward mirroring, rotational symmetry, or standard color inversions, ARC-AGI-2
demands the dynamic assignment of contextual significance to symbols.” If a red square on a
grid implies a gravitational pull on blue squares, the system must deduce this physics-based
semantic rule entirely from the visual priors, a profound challenge for purely visual encoders
that lack grounded world models.?

The second fundamental hurdle is compositional logic. The ARC-AGI-2 benchmark rigorously
evaluates the ability of a system to simultaneously orchestrate the application of multiple
interacting rules.? While legacy models could consistently discover and apply a single global
rule across a grid with a moderate degree of success, the absolute requirement to execute
layered, conditional logic reliably caused catastrophic cascading failures during the generation
sequence.’ If rule A dictates movement, but rule B dictates a color change only if rule A results
in a collision, models lacking deep deliberative capabilities would collapse under the
compositional weight.

Log-linear scaling of compute clusters and raw parameter counts was definitively proven to be
entirely insufficient to conquer the ARC-AGI-2 dataset.? The global consensus, driven by
organizations like the ARC Prize Foundation established by Mike Knoop and Francois Chollet,
was that new algorithms were structurally mandated to bring machine efficiency in line with
baseline human performance.?



The ARC Prize 2025 and Industry Baselines

To accelerate this necessary algorithmic divergence, the ARC Prize 2025 global competition
targeted the newly released ARC-AGI-2 dataset. The Kaggle-hosted competition attracted an
impressive 1,455 teams submitting a total of 15,154 entries.”’ The top Kaggle score winner for
open-source solutions reached a new state-of-the-art on the ARC-AGI-2 private dataset of
24%, operating at an inference cost of $0.20 per task.?’ The competition also saw paper
submissions nearly double year-over-year to 90 entries, reflecting a massive surge in academic
focus toward fluid intelligence.?

Simultaneously, the commercial sector witnessed a parallel explosion in capabilities. Over the
course of 2025, ARC-AGI was officially adopted and reported on model cards by all four major
artificial intelligence laboratories: Anthropic, Google DeepMind, OpenAl, and xAl, establishing it
as the definitive industry standard benchmark for fluid intelligence.?' Prior to Google's massive
leap, the top verified commercial model, Anthropic's Opus 4.5, scored 37.6%, while bespoke
model refinement solutions built on earlier versions of Gemini scored 54%.?' The progression
clearly indicated that the static generation era was ending, making way for the dominance of
the refinement loop.

Al System / Author Evaluation Set ARC-AGI-2 Score
Human Panel ° Baseline 100.0%

Google Gemini 3 Deep Private / Verified 84.6%

Think ©

Google Gemini 3.1 Pro ° Private / Verified 771%

Anthropic Claude Opus Private / Verified 69.2%

4.6 (High) ©

OpenAl GPT-5.2 Private / Verified 52.9%

(Thinking) %

OpenAl GPT-5.2 (Pro) # Private / Verified 54.2%
Anthropic Claude Opus Private / Verified 37.6%
4.5

Top Open-Source Kaggle Private 24.0%




Winner 2025 '

Table 1: The historical progression and 2026 state-of-the-art landscape for the ARC-AGI-2 fluid
intelligence benchmark across human baselines, frontier commercial platforms, and
open-source solutions.

The Fall of the Stochastic Parrot Hypothesis

For years, the academic discourse surrounding large language models was heavily dominated
by the "stochastic parrot" hypothesis. First formalized in a highly influential 2021 paper by Emily
Bender and colleagues, the thesis argued that because generative pre-trained transformers
function fundamentally by predicting the statistically most probable next token based on vast
linguistic training corpora, they possess no internal world model, no semantic grounding, and
absolutely no true deliberative capabilities.” Under this strict theoretical framework, when a
neural network solved a complex calculus problem, translated a document, or wrote functional
Python code, it was merely reciting, interpolating, and hallucinating memorized patterns drawn
from petabytes of human-generated text. Critics like Noam Chomsky further asserted that
these systems represented a false promise, characterizing them as nothing more than
sophisticated auto-complete engines lacking the fundamental syntactic and cognitive
structures required for genuine understanding.”*

The verified ARC-AGI-2 results fundamentally dismantle the strict interpretation of the
stochastic parrot hypothesis. Because the ARC benchmark is rigorously and mathematically
designed to consist of entirely novel logic puzzles that do not exist in any format within any
internet training corpus, pattern retrieval is mathematically insufficient to generate correct
solutions.® If a model is simply predicting the next token based on training distribution
frequencies, it will catastrophically fail on an ARC task, as the optimal sequence of tokens
required to describe the geometric transformation of a novel, arbitrarily colored grid has never
been written before.

By surpassing the 77% threshold on ARC-AGI-2, modern systems have provided the most
robust empirical evidence to date that neural architectures have evolved from reactive,
probabilistic predictors to proactive cognitive planners.® The leap from single-digit
performance to near-human levels marks a turning point comparable to the 1997 defeat of
Garry Kasparov by Deep Blue, but with an added dimension of extreme linguistic, spatial, and
visual versatility.®

This cognitive bifurcation marks the permanent transition into the "Reasoning Era." The defining
characteristic of this new epoch is the deployment of the refinement loop—a per-task, iterative
program optimization cycle that is dynamically guided by internal feedback signals.8 Rather
than generating a single, fragile, and unalterable sequence of text, advanced models now
engage in inference-time exploration. They formulate hypotheses, mathematically validate
these hypotheses against the constraints of the prompt, and continuously adjust their




approach before outputting a final answer.

Academic perspectives have subsequently shifted. Researchers no longer view these massive
networks as mere parrots. Some describe them as "linguistic automatons” or "interactive
libraries," acknowledging that while they may not possess biological consciousness, their
emergent ability to synthesize novel logical pathways indistinguishable from human deduction
renders the "parrot" critique obsolete.?* While current fluid logic has reached what some legal
scholars describe as the "average lawyer" level—living on a "jagged frontier" where models
occasionally suffer from unexpected, localized lapses in ability—the trajectory toward
superintelligent orchestration is now indisputably established.’

Architectural Deep Dive: Google's "Deep Think"
Protocol

Google's decisive reclamation of the top position with Gemini 3.1 Pro is anchored in a highly
specialized, intensely optimized architectural scaffold. The core intelligence driving the 77.1%
ARC-AGI-2 score is inherited directly from the Gemini 3 Deep Think engineering model, an
architecture that was explicitly designed from the ground up to solve intractable challenges
across science, quantitative research, and high-level mathematics.® To understand how the
model achieves such unprecedented fluid intelligence, one must examine both its pre-training
paradigms and its inference-time search algorithms.

Native Multimodality and the "Single Stack" Advantage

A defining characteristic of the Gemini 3 family is its departure from the standard industry
practice of architectural stitching. Many competing architectures attempt to achieve
multimodality by grafting disparate, specialized neural networks together, such as integrating
distinct Vision Transformers alongside traditional text-based language models.? In stark
contrast, Gemini 3.1 Pro is trained from its inception on a natively mixed, continuous diet of text,
code, audio, image, and video data.”

The model does not transcribe an audio file into a text string before processing it through a
language engine, nor does it generate rudimentary textual descriptions of visual video frames
to feed into a transformer.”® Instead, it processes multimodal tokens within a unified,
high-dimensional vector space. It "hears" the audio and "sees" the temporal dynamics of a
video directly within the same cognitive manifold used to process complex algebra.?® This
"single stack" architecture enables genuine, unadulterated cross-modal abstraction, resulting in
superior performance in tasks requiring nuanced understanding of non-textual inputs.?

For abstract visual puzzles like those found in the ARC-AGI benchmark, this capability is
paramount. Because the model inherently perceives the geometric, topological, and spatial
relationships natively within its core mathematical space, it can manipulate those
representations with the same semantic fluidity and logical rigor it applies to Python code or



English prose.? Furthermore, Gemini 3.1 Pro is optimized for immense contextual width,
shipping with a standard context window of one million tokens. This allows end-users to load
massive legal discovery archives, entire application codebases, or hours of raw video into the
model's active working memory for comprehensive analysis.?

Sparse Mixture-of-Experts and Inference-Time Compute

At its foundation, Gemini 3.1 Pro utilizes a sparse mixture-of-experts (MoE) transformer-based
architecture.”® Sparse MoE models achieve massive parameter scale without proportional
increases in computational cost by activating only a highly specific subset of model parameters
per input token, learning to dynamically route tokens to the most relevant sub-networks during
execution.?® However, the most significant architectural departure responsible for the 77.1%
ARC-AGI score is its implementation of advanced parallel processing, fundamentally relying on
search-based logic inspired by Monte Carlo Tree Search.?”’

Historically, approaches to mathematical theorem proving and logic utilized neural components
like relevance networks to retrieve useful data, generative networks to propose substitutions,
and value networks to estimate the provability of a pathway.*° Google's Deep Think protocol
modernizes and scales this approach. It dramatically alters the economics of inference by
utilizing test-time compute. Instead of a linear, autoregressive generation path where the first
token strictly dictates the probability of the next, the model leverages its vast underlying
parameters to construct massive, branching decision trees in its latent space.”’

When confronted with a novel problem, the Deep Think scaffold explores multiple hypotheses
simultaneously.?® It utilizes internal value functions to estimate the logical soundness of each
branch, ruthlessly pruning dead ends and failed logical leaps before they are ever rendered as
text.?” By substituting variable paths and "imagining" future logical states in parallel, the model
converges on a statistically robust, highly refined answer.?’” This continuous feedback and
self-correction during inference—expending significantly more computational energy and
latency at runtime to deeply evaluate the problem before responding—reduces cascading
logical errors and directly facilitates the model's commanding lead on benchmarks requiring
out-of-distribution generalization.?”

Beyond the ARC-AGI-2 benchmark, this architecture yields extraordinary results across a
spectrum of academic evaluations. Gemini 3.1 Pro achieved a stunning 94.3% accuracy rate on
the GPQA Diamond benchmark, an evaluation of PhD-level scientific knowledge across
physics, chemistry, and biology where human experts achieve only 65% accuracy.® In agentic
terminal coding environments, evaluated through Terminal-Bench 2.0, the model secured a
68.5% success rate, indicating highly robust software engineering capabilities.® Crucially,
Google DeepMind confirmed through rigorous Frontier Safety Framework protocols that even
with the Deep Think mode activated, the model remains safely below alert thresholds for
Chemical, Biological, Radiological, and Nuclear (CBRN) risks, harmful manipulation, and



cyber-offensive capabilities.

The Strategic Hook: GPT-5.2 versus Claude Opus 4.6

The release of Gemini 3.1 Pro aggressively shifts the balance of power among the top-tier
frontier models. To accurately map the competitive landscape of early 2026 and determine if
the technological crown has officially returned to Mountain View, a rigorous comparative
analysis of the leading architectures—Google’s Gemini 3.1 Pro, Anthropic’s Claude Opus 4.6,
and OpenAl's GPT-5.2—is required. Each organization has prioritized vastly different
architectural philosophies, leading to distinct specializations.

OpenAl: The GPT-5.2 Architecture

OpenAl's GPT-5.2 represents a massive, highly targeted optimization in long-horizon
professional workflows, complex tool calling, and expert-level quantitative mathematics.
GPT-5.2 Pro achieved a major historic milestone by becoming the first model to cross the 90%
threshold on the verified ARC-AGI-1 benchmark, demonstrating absolute mastery over basic
fluid intelligence tasks.?® On the vastly more rigorous ARC-AGI-2 verified benchmark, GPT-5.2
Thinking set an impressive state-of-the-art for its specific tier at 52.9%, while the Pro variant
pushed slightly higher to 54.2%.%

Where GPT-5.2 truly dominates the industry is in pure mathematical research and discrete,
quantitative logic. On the FrontierMath (Tier 1-3) benchmark, an evaluation specifically
designed to test capability on unsolved problems at the absolute frontier of advanced
mathematics, GPT-5.2 achieved a 40.3% solve rate without the use of external execution tools,
vastly outperforming its predecessor's 31.0%.% It also secured a flawless 100% on the AIME
2025 competition math evaluation, distinguishing itself from competitors that require python
code execution to achieve similar results.”®

GPT-5.2 has been extensively fine-tuned for professional agentic use, exhibiting profound
reliability in multi-turn, complex tasks. It achieved a near-perfect 98.7% score on the
Tau2-bench Telecom evaluation and consistently beats or ties top industry professionals on
70.9% of comparisons in knowledge work tasks across 44 discrete occupations.” Early
enterprise testers reported that GPT-5.2 allowed them to collapse highly convoluted
multi-agent systems into a single "mega-agent” equipped with over 20 external tools that can
flawlessly execute tasks from simple one-line prompts.?® While it operates with a smaller
context window of 256k tokens compared to its rivals, it achieves near 100% retrieval accuracy
on the 4-needle MRCR variant, ensuring professionals can analyze deep document sets
without suffering from context rot.”® Furthermore, OpenAl successfully reduced the inference
cost required to achieve these high-end results by roughly 390 times compared to earlier
iterations, maximizing performance per dollar.?®



Anthropic: Claude Opus 4.6

Anthropic explicitly positioned Claude Opus 4.6 as the apex model for sustained agentic
software engineering tasks, massive context digestion, and autonomous multitasking. Utilizing
a pioneering one-million-token context window paired with an industry-leading 128,000-token
output capacity, Opus 4.6 allows enterprise developers to load immense code repositories and
endless financial archives into active memory without degradation.

On ARC-AGI-2, operating under specific "max effort" and adaptive thinking configurations with
a 120k thinking budget score, Claude Opus 4.6 secured a formidable 69.17% score, completely
eclipsing OpenAl's GPT-5.2 in the realm of fluid visual problem solving.'® Anthropic structurally
optimized Opus 4.6 for "agent teams," a feature introduced in Claude Code that allows
developers to dynamically spin up multiple autonomous sub-agents that operate in parallel to
tackle independent, read-heavy workloads like full codebase reviews.**

Furthermore, Opus 4.6 features "Context Compaction” technology, a system that automatically
summarizes and replaces older conversational context as limits are approached, effectively
solving the context rot problem that plagued long-running tasks in previous generations.** In
the cybersecurity and software engineering domains, Opus 4.6 excels dramatically. It found
over 500 exploitable zero-day vulnerabilities in massive codebases, some decades old, and
performs nearly twice as well as its predecessor on structural biology, computational biology,
and organic chemistry evaluations.*

Comparative Assessment: The Crown Returns

Despite the profound and varied capabilities of its primary rivals, Google's Gemini 3.1 Pro has
definitively reclaimed the crown for raw, unadulterated fluid intelligence. By achieving 77.1% on
ARC-AGI-2, it created substantial and undeniable daylight between itself and Anthropic
(69.17%) and OpenAl (54.2%)."° While Anthropic retains a slight edge in sustained, multi-agent
software engineering workflows, and OpenAl remains unmatched in expert-level quantitative
mathematics and professional knowledge assimilation, Gemini 3.1 Pro’s single-stack
architecture and Deep Think tree-search protocol make it peerless in abstract, novel
problem-solving and out-of-distribution reasoning.

Evaluation Metric Google Gemini 3.1 Anthropic Claude OpenAl GPT-5.2
Pro Opus 4.6

ARC-AGI-2 (Fluid 771% ° 69.17% 3 54.2% %
Intelligence)

GPQA Diamond 94.3% ° Not Disclosed 93.2% 23




(PhD Science)

AIME 2025 Not Disclosed Not Disclosed 100.0% *?
(Competition

Math)

FrontierMath Not Disclosed Not Disclosed 40.3% *

(Expert Math)

Maximum Context | 1 Million Tokens % 1 Million Tokens ** 256,000 Tokens **
Window

Cognitive MCTS Parallel Paths Agent Teams / Long-Horizon
Optimization & Compaction ** Refinement %
Focus

Table 2: Comparative assessment of frontier Al models across fluid intelligence benchmarks,
scientific competency, and core architectural parameters, establishing the 2026 cognitive
baseline.

The Agentic Shift and The "Visibility Gap"

The dramatic elevation of ARC-AGI scores across the board is not merely an esoteric academic
triumph; it is the catalyst for a fundamental, sweeping transformation of enterprise operations.
There is an intrinsic, causal relationship between fluid intelligence and autonomous agentic
capability. Models that historically failed at basic compositional reasoning and abstract logic
could not be trusted to execute multi-step workflows. If a language model could not reliably
apply three interacting rules on a static, isolated grid, it certainly could not be trusted to
navigate a live Customer Relationship Management database, extract unformatted data,
process an external API call, and generate a binding financial invoice without constant, vigilant
human intervention.

The breakthrough demonstrated by Gemini 3.1 Pro and the widespread adoption of test-time
refinement loops means that artificial intelligence has permanently crossed the threshold from
passive information retrieval to active, autonomous orchestration. The web browser and the
command-line terminal are rapidly evolving into agentic platforms, serving as the new, dynamic
operating systems for the modern enterprise.” By early 2026, comprehensive reports indicate
that over 80% of Fortune 500 companies have embedded active Al agents directly into their
core workflows across sales, finance, security, and product innovation.'® Furthermore, 1in 4
organizations have officially moved entirely beyond simple prompt-based chat interfaces
toward deploying fully autonomous, multi-step systems.* These systems are no longer



“copilots” requiring constant human steering; they are autonomous actors capable of
prolonged execution.*

The Failure of Traditional Security Perimeters

However, the rapid and enthusiastic deployment of high-capability agents has generated a
severe, systemic operational crisis for enterprise IT, governance, and cybersecurity teams. The
very characteristics that make advanced agents so uniquely powerful—their autonomy, their
ability to dynamically write and execute code, their utilization of parallel sub-agents to divide
labor, and their capacity to interpret vast troves of unstructured data—render traditional
security and compliance frameworks alarmingly obsolete. This widespread phenomenon is

universally recognized across the cybersecurity industry as the Al "Visibility Gap"."

Legacy cybersecurity architectures, including traditional Data Loss Prevention mechanisms,
Endpoint Detection and Response suites, and standard network firewalls, were exclusively
designed to monitor deterministic, human-driven web traffic.*® When a human employee
attempts to access a restricted document or exfiltrate a database payload to an external
server, static rules trigger immediate alerts.

Agentic Al systems fundamentally do not behave like human operators, nor do they generate
standard, predictable web traffic. They are non-human identities operating at blistering
machine speed, frequently communicating via complex, encrypted API calls, distributed Model
Context Protocols, and back-end service meshes.”' When an Al agent is instructed to "audit the
Q3 financial pipeline for inconsistencies," it may autonomously read thousands of highly
sensitive emails, query multiple SQL databases simultaneously, execute Python scripts within a
containerized environment to process the data, and generate a summary report. To a
traditional IT monitoring suite observing network telemetry, this massive data aggregation
often registers simply as legitimate, authorized activity being executed by a pre-approved
service account.”

The visibility gap is the exact space where organizational risk silently and catastrophically
accumulates. Without real-time, context-aware observation of exactly what decisions the
cognitive model is making and which external tools it is invoking, enterprises operate in an
environment characterized by critical, systemic blind spots."" Zscaler's ThreatLabz 2026 Al
Security Report provided a chilling metric, finding that due to this precise visibility gap, the
majority of enterprise Al systems could be fully compromised in just 16 minutes, with critical,
exploitable flaws uncovered in 100% of the systems analyzed.”’

Vectors of Vulnerability in Agentic Ecosystems

The lack of systemic visibility exposes modern organizations to a terrifying new matrix of threat
vectors:

1. Massive Data Oversharing and Shadow Al Footprints: Al agents routinely fetch,



synthesize, and compile data across disparate platforms. If an agent operates with broadly
inherited permissions, it can easily bypass intended access silos. It may autonomously
summarize highly classified intellectual property or regulated Personally Identifiable
Information and redistribute it to unauthorized internal or external users without ever
triggering standard DLP flags, as the data movement happens entirely within the agent's
context window.'” Because of these embedded capabilities, actual Al footprints within
enterprises are estimated to be three times larger than traditional model-only counts.*”

2. Indirect Prompt Injection via Autonomous Tool Calls: As agents increasingly interact
with external environments, they become highly susceptible to systemic manipulation. If
an agent executes an API call, fetches a URL, or runs a web search that returns maliciously
crafted, untrusted data, that payload feeds directly into the model's processing stream.
Because the agent processes this information autonomously, a threat actor can hijack the
agent's logic flow, forcing it to execute unauthorized commands, alter permissions, or
exfiltrate data to a hostile server."

3. Advanced Command and Control Evasion: Sophisticated threat actors have rapidly
begun leveraging the agentic layer to establish deep persistence within networks.
Advanced attack frameworks, such as the CrossC2 extension discovered in 2025,
fundamentally expand the attack surface of tools like Cobalt Strike by enabling beacon
deployment on Linux and macOS systems using non-standard implementations.*® When
an organization's detection logic still relies on traditional heartbeat patterns or static
signatures, the erratic, high-speed, and complex APl interactions of autonomous Al agents
effectively mask the attacker's lateral movement, rendering traditional Endpoint Detection
useless.*

4. Regulatory Non-Compliance and Auditing Failures: Without clear mapping of data
lineage, thorough tracking of tool dependencies, and an irrefutable audit trail of every
autonomous decision an agent makes, organizations simply cannot comply with stringent
emerging frameworks like the European Union Al Act, the NIST Al Risk Management
Framework, or ISO 42001."

The Challenge of the Model Context Protocol (MCP)

The rapid proliferation of enterprise Al agents has been drastically accelerated by the
widespread industry adoption of the Model Context Protocol (MCP).*® Developed as an
open-source standard, MCP standardizes precisely how large language models connect to
external data sources and execution tools. Prior to MCP, connecting a model to an enterprise
database required complex, fragile, custom-coded API integrations for every single tool.** MCP
provides portability and efficiency, allowing developers to seamlessly connect models to
platforms like Slack, Kubernetes, and Box without writing bespoke integration pipelines.*®

However, the widespread implementation of MCP has massively exacerbated the enterprise
visibility gap. While MCP eliminates architectural complexity, treating it as a simple "drop-in"
connectivity solution introduces severe governance risks.*’ If an agent has unfettered, direct



MCP access to an enterprise application, it can execute actions with zero centralized oversight.
The true value of MCP can only be realized when it is deployed within the context of a broader
security architecture that enforces strict identity and access control systems, ensuring that the
usage is not just efficient, but verifiably safe.”” The intelligence and the control must come from
what is connected at either end of the protocol; MCP is merely the wiring.*

To secure these highly complex, distributed agentic systems, enterprise security must
fundamentally evolve to encompass unified observability across the entire modern attack
surface. This requires analyzing Al agent communications, MCP tool calls, and non-human
identity actions with the exact same level of scrutiny, zero-trust verification, and contextual
deep packet inspection that was previously reserved for external human threat actors.'®

Closing the Gap: AIRIA and the Future of Al
Observability

The stark realization that enterprise Al ecosystems cannot scale securely without dedicated
agentic orchestration and comprehensive visibility platforms has driven a fundamental market
shift."”> Organizations across all verticals are recognizing a critical dichotomy: artificially
throttling Al adoption to maintain legacy security postures results in immediate, irreversible
competitive obsolescence, while unchecked, unmonitored agentic deployment invites
catastrophic, highly publicized data breaches. Closing the visibility gap requires a foundational
redesign of enterprise Al governance, enforcing strict Zero Trust principles—least privilege
access, explicit verification, and assume breach mentalities—applied explicitly and consistently
to non-human identities operating at scale and speed.'

In this highly complex operational ecosystem, specialized enterprise Al orchestration platforms
like AIRIA have transitioned from optional enhancements to structural imperatives.™ AIRIA is
meticulously designed as a premier security, orchestration, and governance hub that natively
resolves the tension between rapid agentic innovation and absolute enterprise control.'

The Al Gateway and Unified Observability

AIRIA addresses the visibility gap directly and comprehensively by establishing a centralized Al
Gateway—a robust, intelligent control plane that sits architecturally between the cognitive
models (such as Gemini 3.1 Pro or Claude Opus 4.6), the internal enterprise data silos, and the
external execution tools.”” Rather than relying on outdated network traffic sniffing or basic
endpoint telemetry, the AIRIA platform enforces visibility directly at the application and
protocol layer.*?

By routing all Al interactions through the AIRIA ecosystem, organizations instantly regain
platform-agnostic monitoring.”” The gateway actively traces every single action an agent takes,
identifying exactly which tools it calls, what specific data payloads it retrieves, and which



models it engages.* This creates an unbreakable, cryptographically secure audit trail for every
interaction.”’ If a multi-step agent initiates a complex, Monte Carlo Tree Search-based loop to
solve a supply chain disruption, AIRIA's deep observability tools trace the exact lineage of the
data accessed, the specific APIs invoked to execute the response, and the time-stamped
authorization logs, ensuring even highly autonomous multi-step processes remain under
absolute centralized audit and control.*’

Governing the Model Context Protocol

To combat the specific vulnerabilities introduced by standardized tool-calling, AIRIA delivers
the industry's first comprehensive enterprise support for MCP applications, functioning as an
impenetrable, secure MCP Gateway.”' The platform wraps the open-source protocol in
enterprise-grade security controls, enforcing centralized policies and zero-trust identity
verification on every single tool invocation.>®

Before an agent can leverage an MCP connection to execute a financial transaction, fetch a
URL, or alter a production codebase, the AIRIA gateway intercepts the request. It rigorously
validates the agent's specific permissions against dynamic risk classifications and applies
real-time Data Loss Prevention protocols to sanitize all inputs and outputs.' This brokered tool
interface serves as a secure checkpoint, completely neutralizing the threat of indirect prompt
injection by preventing unauthorized or risky actions dictated by malicious external data.*®

Dynamic Risk Orchestration and The Agent Builder

Beyond passive observation and protocol filtering, the AIRIA platform enables proactive
architectural defense and responsible Al scaling. The platform incorporates highly
sophisticated, automated governance engines that continuously monitor all Al interactions
against internal corporate policies and external regulatory frameworks in real-time.*’

The platform continuously simulates real-world attack scenarios against deployed agents
through automated Agent Red Teaming. This proactively identifies software vulnerabilities,
prompt injection susceptibilities, and unauthorized access pathways before they can be
exploited by threat actors in a live production environment.”” Furthermore, organizations utilize
the platform to tag agents, models, and data sources with highly customized Risk
Classifications. Under this system, a low-risk agent tasked with synthesizing public marketing
copy operates with maximum computational autonomy, while a high-risk agent attempting to
access unencrypted Personally Identifiable Information requires strict "human-in-the-loop"
cryptographic approvals before the gateway permits the final tool call execution.”’

Consolidating these security frameworks directly with the development pipeline, AIRIA
provides a versatile Agent Builder. This environment features drag-and-drop, no-code,
low-code, and pro-code interfaces, democratizing Al creation.'” This allows developers, data
scientists, and IT operations teams to experiment, construct, and deploy complex teams of



interoperating agents securely, knowing with absolute certainty that the underlying security
guardrails, data masking protocols, and compliance reporting mechanisms are permanently
hardcoded into the workflow logic.”® The system even automates the generation of
comprehensive, audit-ready reports tailored for specific regulations, ensuring seamless
compliance with international standards.*’

By transforming the traditionally chaotic, distributed, and highly vulnerable sprawl of enterprise
Al into a deeply visible, tightly orchestrated network, platforms like AIRIA ensure that the
profound logical capabilities demonstrated by modern architectures are harnessed with

absolute safety.*

Security Challenge

Traditional IT Posture

AIRIA Platform Solution

Agentic Visibility Gap

Network traffic sniffing;
EDR blind spots ™

Application-layer Gateway;
Unbreakable Audit Trails /

Tool Calling & MCP Risk

Unrestricted drop-in API
access

Secure MCP Gateway;
Zero-Trust verification '

Data Oversharing /
Shadow Al

Static DLP triggers
bypassing agent context 2

Real-time input/output
sanitization; Data masking '°

Regulatory Compliance

Manual auditing; disjointed
reporting logs "

Automated Governance

Engine; EU Al Act readiness
47

Prompt Injection
Vulnerability

Reactive patching; heuristic
guessing

Continuous Agent Red
Teaming; Brokered tool
execution *°

Table 3: Analysis of the enterprise "Visibility Gap" comparing traditional IT security postures
against the comprehensive, zero-trust observability capabilities provided by the AIRIA

platform.
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