Agentic Architecture and Orchestration

Moving beyond the chat box to build stateful, reliable Al systems.



The lllusion of Simplicity

The single text box hides a temporal and
computational gap. The system is not
answering a guery; it is executing a
muiti-stage loop.

Analyze last quarter’'s revenue...

|

Resolve Ambiguity

Check Permissions

:

Auth DB f)

Verify Policy




The Generative vs. Agentic Paradigm

The Input-Output Paradigm

Architecture: | Linear pipeline

State: Stateless inference
Nature: Purely probabilistic
Hierarchy: The Model is the System

The Agentic Paradigm

Architecture:
State:

Nature:

Hierarchy:

O

Cyclical execution loop
Stateful and persistent

Probabilistic reasoning

governed by deterministic
control

The Model is a Component

& NotebooklLM



Separation of Concerns: The Three Layers of Reality

Layer 1: Frontend - The Perception Interface
Role: Dynamic observability. Streams ‘thoughts’ to build trust.

Layer 2: Orchestration - The Control Plane

Role: Manages state graphs, routes data, enforces security policies. The real
intelligence of the system.

Layer 3: Model - The Inference Engine 1-
The model generates. The
system decides what that
generation means.

Role: Stateless, commodity token prediction engine.
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Agentic Behavior is an Emergent Property

Reasoning (LLM) | Tools (Capability)

The inference engine processing ; Deterministic execution in
logical next steps. ' the real world (APIs, DBs).

Memory (State) Planning (Iteration)

Retaining context across steps Observing results, evaluating
and sessions. progress, and adapting strategy.
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A single user query can
trigger dozens of internal
iterations.

Probabilistic models are
safely contained within
deterministic validation stages.

The orchestrator’'s primary job
is managing this complexity to
prevent infinite loops of
apology and repetition.

1. Intent

Capture |

Q9. Iteration

[/ Validation
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8. Inspectiﬂnj

- Synthesis

7. Response
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Z2. Context
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Planning

4. Action

5. Tool
Execution J
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Context Gating vs. The Dump Truck

The Dump Truck Context Gating

Span-level

Unstructured metrics

Wikis Salesforce

Semantic
exact-matches

Context failures occur when reasoning engines are overwhelmed by unstructured noise. Operational maturity demands capability-based
permissioning and strict context gating, ensuring only authorized, highly relevant information enters the reasoning window.
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The State Machine and Time-Travel Debugging

State Recovery

.-‘-. : ) 5.

Reliable systems are state machines. By
saving every “super-step” to a durable
store (PostgreSQL/Redis), the orchestrator
prevents complete session resets.

Checkpoint Error: 560 /
Tool Hallucination

It enables “Time Travel” to replay
executions from the exact moment of
failure, and allows pausing for
Human-in-the-Loop (HITL) approvals.
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Systematic Failures Require Deterministic Controls

Failure: Recursive Spirals Control: Step Budgets

(Endless repetitive API calls) » (Max iteration counters, cumulative
token cost caps)

Failure: Tool Hallucination
(Guessing API parameters)

Control: Schema Enforcement
- (

Pydantic validation, strict JSON-
RPC 2.0 checks)

Failure: The Confident Liar Control: Verification Loops
- (

(Optimizing for fluent success Independent LLM-as-a-Judge nodes,
despite 404/500 errors) hard-coded regex policies)
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Rea”Zing the Gra ph: Frameworks like LangGraph and Amazon Bedrock

. . replace the "black box" by explicitly
OrCheStrat|0n EnglneS modeling workflows as directed graphs. Nodes
are agents or tools; edges are logical,
conditional transitions. This makes the
execution flow highly visible, modifiable,
and strictly governed.

SUcCCcess SUCCess

Validator -

should_continue

on_error
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Standardizing Capabilities with the Model Context Protocol (MCP)

MCP decouples the AT application from the tools it uses, providing a secure,
open standard for LLMs to communicate with external data.

Host

The primary
application context
(e.g., custom IDE).

Manages one or more
MCP Clients.

Client

The bridge.

Handles JSON-RPC 2.0
handshakes and
transport.

Server

The capability
provider (local or
remote).

Executes actual tools
or data retrieval.
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The Orchestrator

IS the Brain

The intelligence of the model is merely one
ingredient. A system that relies solely on the
model's "smartness" will inevitably fail in the
face of real-world noise.

The orchestrator is the true brain of the system;
the model is simply the engine that drives it.

Orchestration Layer
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Engineering Discipline over Prompt Engineering

The mastery of agentic systems lies not in the
model you choose, but in the loop you build.

The goal is no longer just a better answer, but a more
resilient, observable, and governed architecture.
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