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Motivation

Cloud infrastructure is:
● Complex, Rapidly evolving, and Highly constrained

IaC is essential, but:
● Hard to write to write correctly
● Sensitive to schema and dependencies

LLMs promise Natural language to IaC, but:
● Syntax errors
● Policy violations
● Non-deployable configs



Problem Statement

Our goal: “Generate deployable, correct, and compliant Terraform from 
natural language”

Challenges:
● Scheme correctness
● Policy compliance
● Cost constraints
● Runtime deployability

Existing approaches: 
● Few-shot, RAG, Iterative



Proposed Approach: MACOG

Validator-Centric Multi-Agent System:
● Schema (Terraform)
● Policy Validation(OPA/Rego)
● Cost Estimation
● Deployment (plan/apply)
● Validators drive repair

Core idea:
● Plan -> Generate -> Validate -> Repair -> Iterate 



Proposed Approach: MACOG



Proposed Approach: MACOG

Architecture: 
● Multi-agent pipeline

Agents: Architect, Harmonizer, Engineer, Reviewer, Security Prover, Cost 
Planner, DevOps, Memory Curator

Core components:
● Shared blackboard
● Finite-state orchestrator
● External validators

Output: Terraform



Proposed Approach: MACOG

I-IR (Typed Representaion): 
● Infrastructure Intermediate Representation 

Graph: Resources, Dependencies, Constraints 
P=⟨V,E,S⟩
V = resources
E = dependencies
S = constraints/effects

Key advantages: 
● Explicit dependencies
● Typed schema enforcement 
● Policy-aware planning 



Experimental Setup

Benchmark: IaC-Eval

Models: 
● GPT-5, GPT-4, Gemini 2.5 Pro, 
● Open source models

Compared Strategies: 
● Few-shot
● CoT
● Multi-turn
● RAG
● MACOG

Metrics:
IaC-Eval, BLEU, CodeBERTScore, LLM-judge



Results 

MACOG outperforms in all baselines

● GPT-5:
       RAG -> 54.9
       MACOG -> 74.02

● Gemini 2.5:
       RAG -> 43.56
       MACOG -> 60.13

Consistent gains across Correctness, Semantic Quality and Deployability. 



Conclusion

Key insights:
● Validators are essential
● Structured repair > free-form iteration
● Multi-agent decomposition improves reliability 

Future work:
● Parallel validation 
● Better policy coverage
● CI/CD integration

MACOG enables:
● Reliable IaC generation
● Policy compliant infrastructure
● Deployable outputs

Key contribution:
● Validator-centric multi-agent 

orchestration
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