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The image depicts a red-brick institutional building lined 
with tall palm trees on a well-maintained campus.
A symmetrical building with a colonnaded facade 
stretches horizontally across the frame, flanked by palm 
trees and lush foliage under a slightly overcast sky.

Text: An Abstraction of Reality!

Next word prediction problem

Problem since 1950’s!!!



“Large” Language Models (LLM)
Do you have a ton of text and compute power?
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Inspiration from slides of Andrej Karpathy, Introduction to large language models



Today we have different varieties of LLMs
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https://chat.lmsys.org/

Proprietary

Open Source

https://chat.lmsys.org/
https://chat.lmsys.org/


Software Architecture is also about Abstraction

6

Components

Connectors

[Decisions] 

 Why SPA?

  [Decisions] 

 Why Spring?



How can all these help Software Architect?
Design Decisions is all you need!
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Software Architecture is a set of key design decisions!!!

Jansen, A. and Bosch, J., 2005, November. Software architecture as a set of architectural design decisions. In 5th Working IEEE/IFIP Conference on Software Architecture (WICSA'05) 



The Key Issue
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Architecture Knowledge Management
Architecture knowledge management (AKM) aims to codify and maintain the  
Architectural knowledge of a software system in a form that can be easily accessed by different stakeholders 
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Need for better tools => Automate using ArchBots or a co-pilot
P.aris Avgeriou, Making Decisions - From Software Architecture Theory to Practice, Keynote, ICSA 2023

https://www.sciencedirect.com/topics/computer-science/knowledge-management


Generative AI for Architectural Knowledge Management
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Rudra Dhar, Karthik Vaidhyanathan, Vasudeva Varma, GenAI for Architecture Knowledge Management, ICSA 2024, Poster



Starting with Design Decisions

• Architecture Decision Records: ADR


• Lightweight mechanism for documenting decisions


• Design decisions require careful considerations of 
various parameters


• This requires broader understanding of domain 
as well as expertise


• Can we use LLMs to generate architecture 
design decisions? 

• Can LLMs be used to extract architectural 
information from design decisions?

11

https://github.com/joelparkerhenderson/architecture-decision-record

https://github.com/joelparkerhenderson/architecture-decision-record


The Overall Results
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Smaller models perform well!…there is a need for more data and context!

Rudra Dhar, Karthik Vaidhyanathan, Vasudeva Varma, Can LLMs generate Architecture Design Decisions: An Exploratory Empirical Study, ICSA 2024 https://arxiv.org/abs/2403.01709

Study repo

https://arxiv.org/abs/2403.01709


Generated Decisions
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We will use Python as our programming 
language for this project. Python has emerged 

as a reliable, versatile language with a rich 
ecosystem of libraries and frameworks that 
cater to our specific needs including data 

analysis (Pandas, NumPy), machine learning 
(scikit-learn, TensorFlow), and web 

 After considering the various criteria discussed, we 
have decided to go ahead and use Python for our 

project. 
        Python is a versatile, powerful language with a 
wide range of features, .. community of developers 

who can provide support.. Python is also open-
source, free to use         

        Python is also a great choice in terms of 
performance and scalability…., Python is an 

interpreted language..easier to debug and maintain 
than compiled languages. 

         
        Overall, Python is a great choice for our 

It will have a large dataset, which will display a lot of 
data. This can help us in preparing the application. 

We need to choose Python as a programming 
language, because all of our projects will require 

Python to use it.

GPT4 zero shot

GPT3.5 few shot

Flan-T5 fine-tuned



Introducing the ArchCopilot (Support RAG)
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1. Add knowledge - decisions..


2. Search for similar decisions


3. Retrieve knowledge


4. Generate decision records 
for a given context


A companion for architect!

Thanks to Nikunj Garg, Pabba Ananya, Vansh Pravin, Yatharth Gupta, Ananya Sudi, Rupasree Yeduru and Rudra Dhar



Going beyond Design Decisions!
Can we automate generation of architectural components?
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Monolith Microservice Serverless

Image credits: Shrikara A



Study Design
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Inspired from the concept of masked language modeling

MLM

The quick [MASK] fox

brown

LLM

Codebase Summary
[MASK]

1 3


2

Requirements

2

Few- 
shot 
examples

Image credits: Shrikara A



Study Design
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Study repo

3 types of abstraction in prompt, 4 serverless repo, 5 models, 145 functions tested 



Some Key Results
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Model
Initial 

Test Pass 
Rate

Type 1 (No 
interventio)

Type 1 
(intervention)

Type 2 (No 
intervention)

Type 2 
(intervention)

Type 3 (No 
intervention)

Type 3 
(intervention)

Artigenz-Coder-
DS-6.7B 100 0 0 0 0 0 0

CodeQwen1.5-7
B-Chat 100 3 3 0 22 7 33

DeepSeek-
Coder-V2 100 0 18 0 39 13 71

GPT-3.5-Turbo 100 0 3 0 50 4 64

GPT-4 100 0 24 0 61 10 50

Average 100 1 10 0 34 7 44



Some Key Results - Code Quality
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Some Key Results - Code Quality
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Human Architects + Models + devs => Great combination!!



Dynamically Generate Service@runtime
Applying to IoT Systems
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Applying to IoT Systems 
Dynamically generate services
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IoT-Together: Mixed Initiative Interactions
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Adnan, B., Miryala, S., Sambu, A., Vaidhyanathan, K., De Sanctis, M. and Spalazzese, R., 2025. Leveraging LLMs for Dynamic IoT Systems Generation through Mixed-Initiative 
Interaction.ICSA 2025 Companion, To appear. arXiv preprint arXiv:2502.00689.



Some Results
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Preliminary study with 15 users

Website 



Introducing sabench.com
LLMs for Software Architecture Tasks 

• Collection of three tasks


• ADR 


• Serverless function 
generation


• Dynamic service 
generation


• Datasets and leaderboards


• You can contribute as well!


• Live from today!
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http://sabench.com


Extending beyond
Design time to run-time adaptation - Can LLMs help?
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R.Donakanti, P.Jain, S.Kulkarni,  K.Vaidhyanathan, Reimagining Self-adaptation in the age of Large Language Models, ICSA 2024, Poster



Making it more Concrete - CloudOps domain 
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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.



Engineering Challenges (SE for GenAI)

29

• Managing Distributed Data  

• Diverse data sources


• Maintainability 

• Large code base, time for updates


• Extensibility and Modularity 

• Single vendor, ease of extensions!

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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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



The MOYA Multi-agent Framework

31Parthasarathy, 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. To Appear

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



Key Takeaways

• LLM presents a great opportunity for effective AKM!


• We need to have an effort to have qualitative data 
on architecture - ArchBench is a step!


• Domain specific LLMs which are smaller shall be 
the way forward - collection of SLMs!


• Need for better ways to architect/engineer systems 
around LLMs (SA4LLM-enabled Systems)


• LLMs are not here to replace but to support!
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LLMs can be a best friend to the architect if used wisely!



The Future is here
• Context is needed - Capturing organizational 

aspects needs work, code can help! (Ongoing)


• LLMs will hallucinate - No stopping that but 
we can reduce it - better engineering!


• Multiple agents collaborating together to 
help architects


• Large action models (LAMs) for self-
adaptation, task generation


• Lot of potential for support in architecture 
migration 


• SE Process will also need upgrades!!

33



SA4S@SERC
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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

https://sa-ml.github.io/saml2025/


@ ICSA 2025, SAGAI 2025

SE Radio Podcasts

IEEE Software Magazine

http://karthikvaidhyanathan.com
mailto:karthik.vaidhyanathan@iiit.ac.in
https://sa-ml.github.io/saml2025/

