Agentic Al: The Three levels of Existence

Overview

Agentic Al systems exist across three distinct levels of capability, each representing a fundamen-
tal shift in autonomy, reasoning, and operational complexity. This document provides a concise
reference for understanding these levels, their characteristics, and their appropriate applications.
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level 1: Reactive Automation
Definition

level 1 agents operate through direct stimulus-response patterns with no planning ca-
pability. These systems execute predetermined actions based on specific triggers, providing fast,
predictable, stateless responses. They represent the foundational layer of agentic capability, charac-
terized by simple tool calling, basic chatbot interactions, and deterministic rule-based automation.

Key Characteristics

e Stateless operation: No memory between interactions

e Single-turn responses: Complete task in one interaction cycle
e Predetermined actions: Fixed response patterns

e No planning: React directly to inputs without strategy

o Fast execution: Sub-second response times

e High predictability: Deterministic, testable behavior

Benefits

Speed and reliability: Minimal latency with predictable outcomes
Simple implementation: Straightforward to build, test, and maintain
Low cost: Minimal computational overhead and token usage

Easy debugging: Deterministic behavior simplifies troubleshooting
High availability: Stateless design enables simple scaling
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Drawbacks

Limited flexibility: Cannot adapt to novel situations

No learning: Cannot improve from experience

Narrow scope: Handles only pre-programmed scenarios

No context retention: Cannot reference past interactions
Brittle edge cases: Fails ungracefully on unexpected inputs
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Use Cases

1. Customer Support Chatbots Basic FAQ bots that match user queries to predetermined
responses, route tickets to appropriate departments, and provide instant answers to common ques-
tions without maintaining conversation history.

2. Obstacle Avoidance Systems Robotic systems that detect obstacles through sensors and
execute immediate avoidance maneuvers following simple rules (e.g., “if obstacle detected within 2
meters, turn right 30 degrees”).

Further Reading

level 1 Agentic Systems: Implementation Guide (whitepaper pending)

level 2: Workflow Orchestration
Definition

level 2 agents follow pre-defined workflows with dynamic sequencing of actions. These
systems maintain short-term context, execute multi-step processes through tool calling, and adapt
their action sequences based on intermediate results—but they cannot create new plans or reflect
on their overall strategy. They represent the “agentic assistant” paradigm dominating current
production deployments.

Key Characteristics

e Short-term memory: Maintains conversation history within sessions
e Tool calling: Executes actions through API integrations

e Static plans: Follows pre-programmed workflow templates

« Dynamic sequencing: Adjusts next steps based on tool outputs

o Session-scoped: Context limited to current interaction

e Multi-turn interactions: Handles back-and-forth exchanges

Benefits

Practical reliability: Proven track record in production environments
Controlled behavior: Workflows constrain agent actions within safe boundaries
Good UX: Maintains conversation context for natural interactions

Tool integration: Connects to existing systems and APIs

Manageable complexity: Complexity limited to workflow design

Clear testing: Workflow paths can be validated systematically
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Drawbacks

No strategic planning: Cannot decompose complex goals independently
Limited adaptability: Bound to pre-defined workflow structures

No reflection: Cannot evaluate own performance or adjust strategy
Workflow brittleness: Edge cases require explicit workflow branches
Context window limits: Long conversations exceed memory capacity
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6. Manual workflow updates: Cannot self-improve or learn new patterns

Use Cases

1. Invoice Processing Systems Agents that follow structured workflows to extract invoice data,
validate against purchase orders, check for duplicates, flag anomalies, and route for approval—
adapting the specific validation checks based on vendor type and amount thresholds.

2. Code Review Assistants Developer tools that analyze pull requests through defined sequences:
run linters, check test coverage, identify security vulnerabilities, suggest improvements, and post
comments—adjusting review depth based on file types and change complexity.

Further Reading

level 2 Agentic Workflows: Design Patterns (whitepaper pending)

level 3: Constrained Autonomy
Definition

level 3 agents exhibit constrained autonomy through dynamic planning, reflection-
based adaptation, and minimal human oversight within narrow domains. These systems
can independently create multi-step plans from high-level goals, execute actions across 10-30 tools,
evaluate their own outputs, and adjust strategies mid-execution—all within defined boundaries.
They represent the critical inflection point where Al transitions from reactive automation to goal-
directed reasoning.

Key Characteristics

e Dynamic planning: Creates execution plans at runtime from goals

e Reflection capability: Evaluates own outputs and adjusts approach

e Multi-step execution: Orchestrates complex workflows autonomously
e« Narrow domain focus: Operates within bounded problem spaces

e Limited toolkit: Uses 10-30 tools with defined capabilities

e Minimal human oversight: Requires intervention only for blockers

o Self-correction: Detects and fixes own errors through iteration

Benefits

1. Goal-directed autonomy: Decomposes complex objectives without explicit workflows
Adaptive problem-solving: Adjusts strategy based on outcomes and feedback

3600% performance gains: Recursive reasoning delivers order-of-magnitude improvements
on complex tasks

Self-healing: Automatically detects, diagnoses, and corrects errors

Reduced human toil: Handles complex processes with minimal supervision

Continuous improvement: Learns optimal strategies through reflection

Cross-system orchestration: Coordinates actions across multiple tools and APIs

W

N oot


ace_agentics_p2.html

Drawbacks

Architectural complexity: Requires sophisticated memory hierarchies and orchestration
Non-deterministic behavior: Output variability complicates testing and debugging
Higher costs: 15x token overhead for multi-agent coordination

Observability challenges: Understanding reasoning paths requires specialized tooling
Frontier LLM dependency: Demands latest models with strong reasoning (GPT-4o,
Claude 3.5 Sonnet)

Security risks: Increased attack surface through expanded tool access

Context management: Requires advanced strategies to avoid context window overflow

8. Organizational readiness: Demands AI/ML engineering, prompt engineering, and domain
expertise
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Use Cases

1. Research and Analysis Systems Agents that autonomously research complex topics by for-
mulating search strategies, spawning parallel subagents for different research angles, retrieving and
synthesizing information from multiple sources, identifying knowledge gaps, refining queries itera-
tively, and producing comprehensive reports with proper citations—achieving 90.2% improvement
over single-agent approaches.

2. SRE Incident Response Production reliability agents that detect anomalies in monitoring
systems, dynamically plan diagnostic workflows, execute investigations across logs and metrics,
identify root causes through multi-hop reasoning, generate remediation plans, implement fixes
within safety boundaries, validate outcomes through reflection, and escalate to humans only when
confidence thresholds aren’t met—reducing MTTR from hours to minutes.

Further Reading

Level 3 Agentic AT Systems: Production Architectures and Implementation Guide

Comparative Analysis

Capability Matrix

Capability level 1: Reactive level 2: Workflow level 3: Constrained Autonomy

Planning None Static workflows Dynamic runtime planning
(stimulus-response)

Memory Stateless Session-scoped Multi-session persistent

Reflection None None Self-evaluation and adaptation

Tool Single tool or API Multiple tools (5-15)  Extensive toolkit (10-30)

Usage

Context None Conversation history = Cross-session knowledge

Awareness

Error Fail immediately Retry with fallbacks  Self-healing with iteration

Handling

Autonomy Fully scripted Guided by workflows  Goal-directed within bounds

Level
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Capability level 1: Reactive level 2: Workflow level 3: Constrained Autonomy
Human None needed Occasional Minimal (approval gates)
Oversight intervention

Execution Single-turn Multi-turn sequential Multi-step recursive

Pattern

Reasoning Rule-based Linear chain Tree-of-thought, ReAct
Depth

Complexity Simple tasks Moderate complexity Complex multi-domain problems
Ceiling

Response Sub-second Seconds to minutes Minutes to hours

Time

Token High (10-100 tokens) Moderate (100-1K Low (10K-100K+ tokens)
Efficiency tokens)

Cost Very low Low to moderate Moderate to high

Testing Trivial Moderate Complex (non-deterministic)
Difficulty

Production Fully mature Mature Emerging (Q1 2025)
Maturity

Failure Hard fail Graceful degradation  Adaptive recovery

Mode

Scalability Infinite (stateless) High (session-based)  Moderate (resource-intensive)

ObservabilitySimple logging
Regulatory Straightforward
Compli-

ance

Workflow tracing
Auditable workflows

Distributed tracing required
Complex (requires comprehensive

logging)

Evolution Path

Organizations typically progress through levels sequentially:

1. Start with level 1 for simple, high-volume automation

2. Advance to level 2 when context and multi-step processes are needed

3. Graduate to level 3 only after:

o Establishing clear domain boundaries

e Building observability infrastructure

e Developing prompt engineering expertise
e Implementing comprehensive guardrails
e Defining human oversight protocols

Critical Insight: Most production use cases are adequately served by levels 1-2. level 3 should be
reserved for complex domains where the 3600% performance improvement justifies the architectural

complexity and operational overhead.
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