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A2RCHI: Al-Augmented Research Chat Intelligence 

A2RCHI is an open source, end-to-end RAG framework 

➢ Provides large language model (LLM) based services, with access to specific 
knowledge relevant to whatever use case. 

➢ Augments knowledge via use of Retrieval Augmented Generation (RAG).

➢ Customizable AI solution for  Education, Operation & Research.
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Retrieval-Augmented Generation (RAG)

Why RAG?

● Base LLMs are trained on broad datasets, but may not contain 
your private or domain-specific data.

● RAG enhances LLMs by retrieving relevant documents and 
injecting them into the model’s context before answering.

In A2RCHI:

● RAG is used to combine LLM power with domain-specific 
documents, code snippets, and configuration guides 

→ This ensures responses are grounded in submit-specific knowledge.
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1. User Question
    ↓
2. Search Vector DB (Top-K 
matches)
    ↓
3. Add Context to Prompt, use 
chat history
    ↓
4. Send to LLM
    ↓
5. Generate Answer
    ↓
6. Return to User
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LLama

Lang Chain

flexibility, cost savings, and customization, 
enhanced security/control

ready to use, can outperform in some area  
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OpenAI GPT
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Mistral

Ollama

Compatibility with different LLMs



Pilot projects

storage compute sw

subMIT very flexible system, 
users utilize the sw/hw according to their requirementsfast network
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LLM project 
→ help experts to support ticket 
handling 
→ chat available for users to ask 
questions



Running inference on a dedicated HW: i.e. 2 x Nvidia Tesla v100s
http://submit75.mit.edu:7861/

Running local Ollama server, an open-source platform focused on deploying and 
managing LLMs locally on organizational hardware. This approach enhances data privacy, 
cost efficiency, and performance compared to cloud-based services.

Access to plot the various metrics
through Grafana
 

Pilot projects
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Chat Service

→ Provide immediate 24/7 and accurate answers w.o the wait times with human agents
→ Be direct, ask for sources, your history is preserved
→ Easy escalation to human to follow up
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Where it get informations

Trained on  Users Guide GitHub Examples

Anonymized Past Ticket to submit-help@mit.edu

outdated material removed, i.e. sources are constantly scraped

specific to the project          Authentication         webcrawler,              Files type
                                             SSO                        git scraping    

past tickets, Q&A, 
users guides …

Jira

mailto:submit-help@mit.edu
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Example #1



Example #2
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Rate your answers
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Pilot projects – Classrooms

Education 2023-24: 8.01, 8.511
● given relatively small documents or 

multiple full-size textbooks
● Supports Piazza Q&A and tutoring — 

reduces TA load while maintaining 
academic integrity 

⇒ not only FAQs but more help 
with PSET and learning exercises 

Challenges being addressed

content evolution
past knowledge still relevant, but 
outdated can lead to to misleading 
answers 

weighted response
⇒ direct experts answers can be 
more useful than general material
⇒ new information added this year 
should be relevant than the 
previous years 

misuse
avoid the students get the full 
solution 
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A2rchi beyond submit

A2rchi is going to help also CMS experiment in some operational aspect: 

Tier0

Data Management ,
Production and 
Reprocessing 

DataQualityMonitoring 
shift 

Chatbot to facilitate onboarding of new team members, 
to help CMS shifter during operations

Assistant for meetings, JIRA tickets, and Mattermost, 
when giving tutorial

Analytics to spot area where we need to improve

Operator as agent to replace humans

Alert system to spot anomalies in monitoring system
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If you want to join the LLM effort !

https://mit-submit.github.io/A2rchi/

developers team: 
a2rchi@mit.edu

support team: 
a2rchi-help@mit.edu
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BACKUP
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Interfaces and API/integration

Helpdesk               API calls in place to messaging services                                     
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Jira

Integration with CERN Ecosystem, driven by the ongoing projects



Data sources

Relevant information to feed into each query 

specific to the project          Authentication         webcrawler,              Files type
                                             SSO                        git scraping    past tickets, Q&A, 
users guides …

Jira
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