Constrained by training data scope and quality
Adaptation requires significant computational resources and time

Monolithic Models
Modular architecture with multiple specialized components

Enhanced adaptability and iteration speed compared to monolithic models

Compound Al Systems

Evolution of Al Systems: From Monolithic Models to Compound Al
Foundation Models (e.g., fine-tuned LLMs, multimodal models)
Auxiliary Modules (e.g., output validators, query decomposers, knowledge retrievers)
Behavior governed by explicit algorithms and predefined decision trees
LLM core for problem analysis and solution synthesis

Prompt engineering for task-specific reasoning

Example: Retrieval-Augmented Generation (RAG)

Cognitive Engine
Integration with external tools and APIs
Examples: web search, numerical computation, domain-specific models

Core Components

Compound Al Systems

Action Framework

Short-term context retention

Episodic Buffer

P O—< Long-term interaction history for personalization
Interleaved reasoning and action execution

Explicit planning phase with tool utilization

Iterative plan refinement based on intermediate results

Identify relevant factors: trip duration, sun exposure, sunscreen dosage, bottle size

Agent Architecture

System Architecture

Control Logic Paradigms
ReAct Framework (Reason and Act)

Determine relationship between relevant factors

Agent Configuration
Integrate weather forecast API to get average daily sun hours expected

Al (LLM-driven) Agents
Reasoning

Knowledge base consulation for recommended dosage
Use calculator tool to compute number of sunscreen bottles needed

Use Case: Multi-stage Travel Planning
Provide recommendation based on calculations

Compound Al systems: Optimal for well-defined, narrow-scope tasks
LLM-driven agents: Preferred for complex, open-ended problem spaces

System Selection Criteria
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