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Built for Al,
Not Adapted 1o It

The Case for Al-Native Agentic Workflow Orchestration




Enterprise operations are changing faster than the tools
designed to support them. This paper examines why Al
cannot simply be added to existing workflow
infrastructure and what it means to build an operating
system designed for the agentic era from the ground up.




Executive Summary

Enterprises are no longer automating tasks.
They are orchestrating decisions.

Workflows that enterprises run on weren't designed for the
world they are operating in now. They moved a task from one
human to the next, with software stepping in to handle the
predictable parts. It was a simpler arrangement that worked
well for decades.

The nature of the problem has shifted. Enterprises are no
longer simply automating tasks, but orchestrating decisions. A
modern loan origination workflow does not just route a file from
an applicant to an underwriter. It extracts data from
unstructured documents, cross-references it against regulator
thresholds, flags anomalies, generates a risk narrative, a d

routes exceptions to a human reviewer.
All of this happens across multiple systems th:
designed to communicate with each other.
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It wasn’t a problem, as enterprises approached this kind of
complexity by adding automation incrementally — a robotic
process automation (RPA) bot here, a deep learning model
there. The logic was straightforward: identify the most repetitive
or data-intensive step in a larger workflow and replace it with a
machine. Such automation solved a contained, well-defined
problem in isolation. The challenge is that isolation no longer
describes how these problems actually exist. Agentic Al has
arrived, and with it, the ability to chain reasoning steps, call
tools, make contextual decisions, and operate across systems
with far less human intervention than was previously possible.

-

The promise is significant. So is the infrastructure gap it
exposes.Legacy workflow tools were not built for agents.
Neither were the Al tools retrofitted onto them. Plugging agentic
capabilities into existing automation infrastructure is like
installing a jet engine in a propeller aircraft - the power is there,
but the airframe was never designed to handle it. The result is
opacity where there should be traceability, brittleness where
there should be scale, and compliance exposure where there
should be an audit trail.

This paper examines why that gap exists, what i
enterprises that ignore it, and what it means t
orchestration platform designed for
- not adapted to it after the fbct.




v We Got Here:
The Automation-to-
Orchestration Shift

In the agentic Al era, humans move from executor to orchestrator.
The infrastructure must move with them.

To understand the gap, it helps to trace how enterprise computing got here. The story
follows a familiar arc - one that mirrors the broader history of how humans and
machines have learned to work together

From Command Lines to Conversations

In the early decades of computing, users had to meet
computers on the machine's terms. Command-line
interfaces demanded precision: exact syntax, exact
commands, no tolerance for ambiguity. The emergence of
graphical user interfaces in the 1980s marked a
fundamental shift in that relationship. Suddenly, software
adapted to human behavior rather than requiring humans to
adapt to software.

Enterprise systems have followed an analogous trajectory -
albeit at a slower pace, weighed down by legacy
infrastructure, regulatory constraints, and the sheer
complexity of operational environments.
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The Four Eras of Enterprise Automation

Driver Characteristics

Manual execution, decision-making, and routing. Software merely

LHumanLed HEOpIE stored and displayed information.
2.RPA Scripts Rules-based bots handled repetitive tasks; humans managed all exceptions.
3. Al-Augmented Specialist Al Ngrrpw models (e.g., NLP, computer vision) executed specific steps

within human-managed workflows.
4. Agentic Al Al autonomously plans, reasons, uses tools, and executes entire
Orchestration Generalists multi-step workflows.

The first era was entirely human. Clerks, analysts, and managers executed the workflows.
3 Software existed to support human decision-making. Execution remained firmly in human
hands.

The second era introduced robotic process automation. RPA tools could mimic human
interactions with software - clicking buttons, copying data between systems, and filling out
forms. Here, too, humans remained central to execution. The machine handled the repetition;

the worker handled anything unexpected.

The third era brought Al-augmented workflows. Enterprises began inserting discrete deep

’9; learning models into specific steps of larger processes. A computer vision model to extract
data from scanned invoices. A natural language processing model to classify incoming
customer emails. A predictive model to score credit applications. Each model was a specialist:
trained for a single, well-defined task, operating within a narrow slice of a larger workflow.
The surrounding infrastructure -- the routing logic, the system integrations, the exception
handling -- remained the domain of humans and traditional software.

The fourth era which enterprises are entering now, is agentic orchestration. Al agents are

% no longer specialists confined to a single step. They are generalists capable of planning,
reasoning, calling tools, delegating to other agents, and adapting to novel inputs - all within
a single workflow execution. The boundary between ‘the Al step' and 'the rest of the
workflow' has dissolved. The entire workflow is now a candidate for intelligent, autonomous
operation.
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The Role Reversal: From Executor to Orchestrator

Instead of running processes step-by-step, human workers
now define objectives, set parameters, and intervene only
when nuanced judgment is genuinely required. Al agents
handle the multi-step reasoning, conditional branching, and
day-to-day execution.

This is a structural redesign of enterprise operations,
demanding infrastructure built natively for autonomous

workflows. It requires an Enterprise Al Operating System.
This OS manages agent resources, schedules concurrent
tasks, and governs intelligent operations at scale.
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e Refrofitted
Problem

Consider a loan processing workflow at a mid-sized bank. The process involves a series of well-
defined steps, where each step has a clear input and output. Bank statement analysis is a natural
candidate for Al augmentation. The task is data-intensive, repetitive, and rule-adjacent: extract
transaction data from uploaded PDFs, categorize income and expenditure, flag irregularities, and
produce a structured summary for the underwriter.

A well-trained document intelligence model can do this reliably. Plugging it into the existing workflow
as a single step is technically straightforward. The surrounding workflow (the routing logic, the case
management system, the underwriter's interface) remains unchanged. The model slots in, performs
its function, and hands off.

Old Paradigm: Simple Al Plug-in
B Loan Processing Workflow = Intake 2 Identity Verification % Credit Scoring

Specialist Al Model

Bank Statement Analysis (Al Model)

® PDF - Data © £ Underwriting = Approval
New Paradigm: Agentic Al & Retrofit Failure

AGENTIC WORKFLOW. -

AW easonne C58 smmmieness
;| s
ENTIFY
DISCREPANCY FRAUD AGENT N\

RETRIEVE REASONING RISK SCORE
AGENT
ANALYZE PRODUCE. COMPLIANCE DEBUGGING
DATA RECOMMENDATION GAPS NIGHTMARE

ADDLLOGS
APPLY RULES

RETROFITTED AGENT WORKFLOW.

This approach worked. For contained, well-scoped problems within stable workflows, inserting a

specialist Al model as a single node was a clean, low-risk intervention. The model had no awareness
of the surrounding process, and it did not need to.
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Why Agentic Al Cannot Be Plugged In the Same Way

Agentic Al is categorically different and comprises a
consortium of agents, conditions, logics, and tools. Most
enterprise workflows at large organizations run on
monolithic case management platforms, rule-based BPM
tools, and ERP systems designed for structured and
sequential processes.

These systems were not designed to manage concurrent
agent execution, to preserve and restore context across
suspended tasks, to route dynamic tool calls, or to log
reasoning steps for audit purposes.

Attempting to layer agentic Al on top of them does not modernize those systems;

it creates a fragile, opaque hybrid that carries the worst properties of both.

The Four Failure Modes of Retrofitted Al

Enterprises that attempt to run agentic workflows on legacy or retrofitted infrastructure consistently
encounter four failure modes:

Opacity Compliance Gaps

When an agent operates inside a Regulated industries require
workflow system that was not auditability at the process level, not
designed to capture reasoning steps, just at the model level.

the decision trail disappears.

M

Brittleness at scale Debugging nightmares

Multiple agents running in parallel create In a system that was not built to expose this
contention, bottlenecks, and failure information, debugging becomes an exercise in
modes that the underlying infrastructure reconstruction - expensive, slow, and often
has no mechanism to manage. inconclusive.
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Retrofitted Al vs. Al-Native Architecture

LAYER

User / Business Logic

How work is defined

Workflow execution

How work is run

Context & memory

How state is managed

3
3 Storage & retrieval
How data is accessed

Tool & integration layer

How external systems are reached

Access & audit

How governance is enforced

Developer interface

How builders interact

x Not designed for agents

The Case for Redesigning from the Ground Up

Retrofitted Al on
Legacy Infrastructure

Predefined app structure

X Sequential BPM / task queue

X Lost on task switch

X Generic DB, no retrieval

Custom integration per use
case

X No agent-level controls

Proprietary APIs

@ Al-native by design

The solution to the retrofitted

foundation.

o

o

Al OS — Al-Native Architecture

Natural language + node
canvas

Agent Scheduler —
concurrent

Snapshot, restore, window
mgmt

Long-term + retrieval
augmentation

100+ governed connectors

Privilege groups + audit log

AIOS SDK + natural
language

07 LAYERS

is a different

Building an Al-native orchestration layer means designing the infrastructure around agents as the primary

unit of work. It means the scheduler knows about agents. The context manager exists to serve agents. The

storage layer is designed to support the retrieval patterns agents need. The access manager governs what
agents can touch. The audit log captures what agents did. None of this can be added after the fact without
the seams showing. This is the architectural premise of an Al OS.
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What Al-Native
chitecture

Actually Means

Al-native architecture refers to a system in which every structural layer was
designed from the outset with the assumption that intelligent agents are the primary
unit of work.

An Al-native orchestration platform is shaped by the logic that its architecture answers a different set of
founding questions, which conventional workflows cannot:

# How do we provide tools to agents the same way an operating system provides libraries to applications?

¢ How do we manage what each agent can access?

» How do we preserve the state of a reasoning process that has been interrupted?

@ How do we schedule work across multiple agents running concurrently?

The 0S-to-AlOS Mapping

The clearest way to understand the architecture is
through analogy with a traditional operating system.
Every component of a conventional OS has a 'ﬂ
functional equivalent in an Al-native OS - not as a

metaphor, but as a structural parallel that reflects

W

identical underlying requirements.

o
§
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Traditional OS Component

Al OS Equivalent

Kernel

[+

Memory

a

Memory Management

a

File

o

i)

File System

Devices / Libraries

a

M Driver /AP

0S SDK

a

User Interface

a

\%

Application

LLM - the core intelligence layer, providing supportive services for all agent
application

Context Window - short-term memory of the current session and prompt-
response history

Context Selection & Management - selecting, adding, and updating context for
each session

External Storage - long-term storage of session history, user profiles, and factual
knowledge

Retrieval-Augmentation - retrieving relevant information from long-term storage
on demand

Hardware & Software Tools - enabling agents to interact with external systems
and data sources

Tool-Driver / Tool-API - the interface through which agents access and invoke
tools

AIOS SDK - developer toolkit for building and deploying agent applications

Natural Language / User Prompt - the instruction layer through which users direct
the system

Agent Application - a purpose-built Al agent operating within the OS environment

This mapping reflects the fact that the problems a traditional OS solves (resource contention, memory
management, process scheduling, access control, and developer abstraction) are precisely the problems
that arise when multiple Al agents operate within a shared environment. Al OS solves them at the
architecture level, not by bolting on solutions after the fact.
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Al OS — Architecture Overview

® APPLICATION LAYER

& 0 E] &

Loan Agent Fraud Agent Doc Agent KYC Agent Custom Agent

>_ Al OS SDK — Natural Language Interface / APl / No-Code Canvas

e KERNEL LAYER

LLM System Call Interface

Vv N v v ¥ v
& S| ® 8 & &
Agent Context Memory Storage Tool Manager Access
Scheduler Manager Manager Manager 100+ APIs & Manager
Concurrent Snapshot & Short-term Long-term & connectors Privilege &
execution window mgmt per-agent retrieval audit logs

8 0SKernel

(=}

LLM Kernel — manages all agent execution, context, memory, tools and
access control

Process Scheduler
Memory Mgr
Filesystem

* HARDWARE LAYER

G (zz] (=) & ]
CPU/GPU Memory (DRAM) Storage External Services Peripheral Devices

Every layer of Al OS, from 1e assumption

that agents are the things tha
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The Kernel Modules

At the heart of an Al OS is the LLM Kernel, which is the layer responsible for managing agent
execution, context, memory, tools, and access. It operates through six core modules, each with a
precisely defined function.

Tool Manager

The tool manager provides
agents with a categorized
interface to databases, APIs,
repositories, communication
platforms, etc.

Access Manager

The access manager
coordinates access control
across the agent ecosystem
and maintains detailed
audit logs.

LLM System Call Interface and AIOS SDK

",

3%}

Context Manager

The context manager is
responsible for the information
an agent carries through its
reasoning process. It performs
two critical functions.

3

Agent Scheduler

The agent scheduler
manages how agent requests
are prioritized and executed.

Memory and Storage Manager

This sits between agent requests and the kernel modules,
providing a standardized set of operations covering agent
management, context handling, memory and storage operations,
and access control.

Every layer of Al OS, from the s

that agents are the things that runonii

The former manages short-term memory during an
agent's active lifecycle, while the latter manages
information that must outlast a single agent's lifecycle.

th the assumption
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e Graph Plan
as a First-Class

ODbject

Understanding the architecture of Al OS at the kernel level explains how the system manages agents. The
graph plan, on the other hand, explains how users and builders shape what those agents actually do.

& Agentcall Logic / branch PEIEREIGEVE]

AGENT
Research
Agent

61
Trigger

DAT
Knowledge
Retrieval

% Human checkpoint

HUMAN
Human
Checkpoint

EN
Commit

Branch - ©
score > 0.8

AGENT
@ synthesis

Agent

In an Al OS, every workflow is represented as a directed graph: a network of nodes and edges in which each
node is a discrete unit of work - an agent call, a logic operation, a data retrieval, a human checkpoint - and
each edge represents a dependency or conditional path between them. This graph is the workflow itself.
The system executes the graph; the graph is the operational substrate.

This design choice has significant consequences. In conventional workflow tools, the visual representation
of a process and the executable logic behind it are distinct artifacts, often maintained separately and liable
to drift apart. In an Al OS, they are the same thing. Editing the graph is editing the workflow. Every change is
immediately reflected in execution behavior. There is no gap between what the workflow looks like and what

it does.
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Anatomy of a Node
Each node in the graph can represent a distinct type of operation.

Agents are the most capable node type - reasoning systems that can interpret inputs, call
tools, make decisions, and produce structured outputs. But a production enterprise

workflow requires more than agents alone.
check. These conditions can be based on any data accessible within the workflow context,
such as model outputs, retrieved documents, APl responses, or user inputs.

Connector nodes integrate external systems: pulling data from a core banking platform,

Logic nodes implement conditional branching: if a credit score falls below a threshold,
@ route to a manual review agent; if it exceeds the threshold, proceed to the compliance
writing results to a case management system, triggering a notification through an

enterprise messaging tool.

Human-in-the-loop nodes pause workflow execution at a defined point and route a

% decision to a human reviewer. The reviewer receives a structured summary of the
workflow context, and either approves continuation, requests modification, or overrides
the agent's recommendation

A Workflow in Practice: Loan Origination

Document Check Agent

Loan Intake Summary Agent

To make this concrete, consider how a loan origination workflow might be composed within an Al OS.This
entire workflow, spanning multiple agents, conditional logic, external integrations, and a human checkpoint,
is composed as a single graph within the OS. It can be tested against historical cases, modified by editing
specific nodes, and versioned for regulatory purposes.
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Deployment Flexibility

A workflow built in the OS is not locked to a single deployment mode. The graph plan can be
exposed via API, allowing it to be triggered by any external system or a core banking platform. It can
be packaged as an SDK and deployed into a third-party application.

Al OS can run on-premise for data-sensitive environments or in the cloud for scale.

This flexibility is a direct consequence of the architectural design. Because the workflow logic lives
in the graph, it is portable. The same workflow can be deployed in different environments without

rewriting.

The graph is not a diagram of the workflow. It is the workflow.
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efits of an Al-
Native Architecture

The architectural properties described in the preceding sections translate into a set of operational
benefits that are qualitatively distinct from those delivered by conventional workflow automation.
These benefits are not incremental improvements on existing capabilities; they are properties that
emerge from the design itself.

Accuracy That Compounds Over Time

Because an Al OS maintains long-term storage through the storage manager and enriches agent knowledge
through retrieval augmentation, the system does not simply repeat fixed behavior. It draws on accumulated
interaction history, updated domain knowledge, and refined operational patterns.

Malleability at the Node Level

Because the graph is the executable and every node is independently editable, workflows are incredibly
malleable. If a workflow requires a node to be changed, the surrounding agents, logics, integrations, etc.,
continue to function without disruption.

Scalability Without Re-Architecture

The concurrent execution model of the agent scheduler means that adding workflow complexity or increasing
transaction volume does not require re-architecting the system. New agents can be added to a graph without
disrupting existing execution.

Compliance by Design

Compliance is a structural property in an Al OS. The access manager's privilege controls ensure that agents
interact only with the data they are authorized to access. The audit log captures a complete, timestamped
record of every action. The graph plan itself functions as a process documentation artifact, showing exactly
how a workflow is designed and how it was executed in any given instance.

Auditability Without Overhead

In an Al OS, the audit record is produced automatically as a consequence of how the system operates. Every
LLM system callis logged. Every tool invocation is captured. Every human-in-the-loop decision is
timestamped and stored. The result is complete auditability at zero additional operational cost.

Compliance is a structural property of the architecture.
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Our Vision

¢ What We Do

| solutions provider assisting organizations in unlocking the power

bridging the gap between advanced technology and real-world
ngs empower enterprises with solutions to integrate, manage, and
nge of functions.

We envision a future where Al is not a siloed experiment but a
seamless extension of every business process. Arya.ai aims to
provide an intelligence layer that can automate any critical workflow
while maintaining rigorous security and complying with regulations.

Apex (Pre-Trained Al Models)

Access a library of 100+ ready-to-use Al models ranging from
deepfake detection to finance statement analysis.

Prism (Domain Specific Model)

An intelligence layer that unlocks the power of Generative Al to
automate tasks, enhance collaboration, and drive productivity—
seamlessly integrated into your workflow

Weave (Agent Orchestration Platform)

Simplify Al deployment where Weave acts as a central hub that
routes Al requests to the appropriate model or data source,
orchestrating multiple agents on one platform.

Cred Al

An underwriting suite designed to help lending and
financial institutions make better risk assessment decisions
with the help of Al.

Al OS

An Al-native agentic workflow orchestration platform for enterprises
that’s built around agents.

Learn more about how Arya.ai can catalyze your Al transformation at https://arya.ai.
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