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Monolithic LLMs → Compound AI systems

● Monolithic LLMs
○ GenAI: pre-trained + fine-tuned
○ hard to adapt, limited knowledge

● → compound AI systems
○ Let’s apply the principles of system design!
○ Components: searching databases, 

searching the web, validating answers, 
tools, function calls, etc.

○ Example: RAG
○ “Fixed path”

■ programmatic control logic
■ good for narrow, well defined 

problems



Agentic AI ⊆ Compound AI systems

● More autonomous
● Control logic: give it to an LLM!
● Observe, plan, act
● Observing & planning

○ Chain-of-thought
○ Complex tasks → manageable chunks

● Acting
○ Tool use: API, searching web or DB, 

retrieval, calculator, function, another LLM, 
etc.

○ Content generation, decision making



Design patterns – tool use
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Current state of agentic applications

● Examples
○ ChatGPT, Claude, Perplexity AI

■ Execute code, analyze data, search 
the web, synthesize

○ Claude Code, Devin, 
■ SoTA coding assistants

○ Microsoft Copilot for Windows, Adept ACT-1
■ Natural language interface for desktop 

applications
● Summary

○ Autonomy
○ Research directions: improved reasoning
○ Hot trend of 2025


