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Software Engineering Research Center (SERC)
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Aims to research and develop state of art techniques, methods 
and tools in various areas of software engineering and 
programming languages.

More info: https://serc.iiit.ac.in

https://serc.iiit.ac.in
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Software Systems Evolution Over the Years
Monoliths SOA Microservices

1990 2000 2010

Serverless, age of intelligent 
connected systems….

2020



AI Over the years….
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Image source: https://medium.com/@lmpo/a-brief-history-of-ai-with-deep-learning-26f7948bc87b

https://medium.com/@lmpo/a-brief-history-of-ai-with-deep-learning-26f7948bc87b


Age of LLMs and Agentic AI

7 Source: lmarena, swe-bench

Proprietary

Open Source

Framework for AI Agents

https://chat.lmsys.org/


Agents: What are they made up of?

Autonomous entity that senses and responds to its 
environment and take actions to achieve its goals

Suite of small autonomous services that 
communicate with each other using light weight 
protocols



Communication between Agents and/or Tools/Agents
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At the Intersection of SE and AI
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From Lab: AI4SE - LLMs for Architecture Support
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Study with 18 LLMs - Small models 
performs well when fine-tuned



From Lab: AI4SE - LLMs for Component Generation
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Study with 5 LLMs on 4 repos with 100+ 
functions - Human Architects + devs => 
Great Combination

LLM

Codebase Summary
[MASK]

1 3


2

Requirements

2

Few- 
shot 
example



From Lab: AI4SE - Self-adaptation using LLMs
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GPT-4 could ensure the system guarantees 
SLA almost as good as the state-of-the art

Autonomous adaptation with 
LLMs a possibility!!!



From Lab: AI4SE - Multi-agent for dynamic system generation

Adnan, B., Miryala, S., Sambu, A., Vaidhyanathan, K., De Sanctis, M. and Spalazzese, R.,Leveraging LLMs 
for Dynamic IoT Systems Generation through Mixed-Initiative Interaction. IEEE ICSA 2025 Companion
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SE4AI: Calls for a Paradigm Shift (Agentic AI just adds to it)

16

H. Muccini, K. Vaidhyanathan: Software Architecture for ML-based 
Systems: What Exists and What Lies Ahead. WAIN@ICSE 2021

K. Vaidhyanathan, A. Chandran, H. Muccini and R. Roy, Agile4MLS—Leveraging Agile Practices for 
Developing Machine Learning-Enabled Systems: An Industrial Experience in IEEE Software, 2022

> 50% of ML systems do not make it 
into production    - - Gartner



To Land: SE4AI - Autonomous CloudOps 
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CloudOps - Run, Manage, Evolve 

AWS Well Architected Framework 

Helps cloud architects build resilient, secure and high 
performing  infrastructure


• Build around six pillars 

• Operational Efficiency


• Security


• Reliability


• Performance Efficiency


• Sustainability


• Cost



Ideas into Production: CloudOps CoPilot
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Work done in collaboration with MontyCloud Inc.



Complex Engineering Challenges
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• Managing Distributed Data  

• Diverse data sources


• Maintainability 

• Large code base, time for updates


• Extensibility and Modularity 

• Single vendor, ease of extensions!


• Monolithic nature of existing frameworks 

• Limited support, vendor lock-in, learning 
curve

MontyCloud Inc Automated
Analytics

Operational
Efficiency

24/7 Monitoring

Insights & 
 Recommendations

MSP

Autonomous 
CloudOps

Cloud Service Provider

UserUser

UserUser

Organization

UserUser User

Organization



Can we go Multi-agent?
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Improve Security Score for
Production Application

Aggregates Data
Generates Report
Updates Security Score

Report Agent

CloudOps Advisor
(Moya Agent Orchestrator)

Security 
Scaning Agent

Scan Request
Scan Results

Specialised
Cloud Tools

Amazon AWS Q
Microsoft Azure

Copilot

Ticket Management
Agent

Create/Update Tickets
Ticket Status

Cloud Operations
Agent

Remediation Task
Completion Updates



Enters MOYA: Meta Orchestration Framework of Your Agents
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Agent Marketplace

Core Engine

Developer
Agent Portal and

Development Toolkit

Query

User

Browse, edit, 
test, create

Import 
Agents

Deploy customised 
agents

choose agents from marketplace to add to environment

Response

Meta orchestration Framework
Best paper candidate@CAIN, ICSE 2025 

Basic idea: support custom agents, in-house, etc. -  Orchestrate with guardrails  



The MOYA Multi-agent Framework

22Parthasarathy, K., Vaidhyanathan, K., Dhar, R., Krishnamachari, V., Muhammed, B., Kakran, A., Akshathala, S., Arun, S., Dubey, S., Veerubhotla, M. and Karan, A., 2025. Engineering LLM 
Powered Multi-agent Framework for Autonomous CloudOps. arXiv preprint arXiv:2501.08243, CAIN 2025.

Request 
Handler

Context
Memory

Orchestrator LLM/Non-LLM
Processor GuardrailsMonitoring

Lifecycle
Manager

Agent Registry

Summary 
Agent

Static
Agent

X API
Agent

Y API
Agent

Agent Invocation

Core Engine

Agent
Selector

Import agents

Input

Response

Chatbot UI

Agent Marketplace

User

Report
Agent

MOYA repo



Some Agents in MOYA
Following Principles of Domain Driven Design
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MOYA repo

MOYA has support for different memory; MCP and A2A compliance on the way



Evaluating MOYA

• Combination of automated and manual evaluations


• Ground truth of 260 prompts and responses


• Curated with support of domain experts and LLMs
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Approach Rouge-1 bleu Meteor

BERT score

Precision Recall f1

Monolith 0.321 0.102 0.265 0.854 0.834 0.843

MOYA 0.448 0.221 0.423 0.867 0.869 0.868

Issues Reported in Monolithic

Issues Reported in Multi Agent

Formatting Issues Misclassification Hallucination
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MOYA preformed much better -> Integration to the product

MOYA repo



MOYA in action
MOYA Hackathon@IIITH

• 20+ teams with about 100 students


• 16 use cases across different domains


• Framework extensions


• Open track


• Some outputs/feedbacks


• Generalisability of MOYA


• Ease of use


• Suggestions for improvement
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Meme Generator Meta Solver

Mental Wellness 
Assistant Team Orchestrator

More..

Source: https://blogs.iiit.ac.in/moya/

https://blogs.iiit.ac.in/moya/


Start Thinking in Agents
Build them in the right way
• There are emerging patterns  


• Not every time we need to build agents


• Simple chatbots: LLMs with RAG


• Workflows: Orchestrated flows where 
LLM calls a tool 


• Agents: Back and forth communication 
to accomplish a task - Dynamic nature


• Engineering plays the key: DDD, 
Separation of Concerns, Trade-offs..
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https://www.anthropic.com/engineering/building-effective-agents

https://www.anthropic.com/engineering/building-effective-agents


Key Takeaways

• We need a change in mindset when it comes to development


• Lot of support for automation (eg: modernization)


• Reliability, Robustness, Responsibility - Engineering is the key!


• Domain specific LLMs which are smaller shall be the way 
forward - collection of SLMs (helps agents)


• Need for better processes to architect/engineer systems around 
AI agents 


• Agentic thinking - SaaS as such is not dead but the way we 
build/develop!


• AgenticAI - Reimagine Autonomy, Sustainability and 
intelligence at scale!
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Agentic AI is shifting the way we think about building software/software services

Credits: Kannan Parthasarathy, MontyCloud



SA4S@SERC

28

Team SA4S

https://serc.iiit.ac.in

https://sa4s-serc.github.io

https://serc.iiit.ac.in
https://sa4s-serc.github.io
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Thank you 

Web: karthikvaidhyanathan.com 
Email: karthik.vaidhyanathan@iiit.ac.in 

Twitter: @karthi_ishere

SE Radio Podcasts

IEEE Software Magazine

Concept credit: Liming Zhu

http://karthikvaidhyanathan.com
mailto:karthik.vaidhyanathan@iiit.ac.in

